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CROSS SECTIONS FOR ATOMIC DISPLACEMENTS 

IN SOLIDS BY FAST ELECTRONS 

0. S. Oen 

AB S T RACT 

The Mott series has been used to calculate the number o f  
displacements produced in elastic collisions between fast elec- 
trons and atomic nuclei. Displacement cross sections of  37 
different elements spanning the atomic table were calculated for 
electron energies ranging from threshold to about 150 MeV. The 
Kinchin and Pease model was used with atomic thresholds ranging 
from 4 to 96 eW in steps of 4 eV. 
those using the less accurate McKinley-Feshbach formula fre- 
quently used i n  radiation damage studies. In addition, tables 
giving the differential scattering cross sections in 5" inter- 
vals f o r  both the Mott series and the McKinley-Feshbach formula 
are included. 

The results are compared with 

INTRODUCTION 

The u5e of energetic electrons to produce radiation damage in 

solids is widespread. Their usefulness results from several factors: A 

monochromatic collimated beam can be readily obtained, they have a large 

penetrating ability, and it is believed that they produce a simpler type 

of damage than heavy particles such as neutrons or heavy ions. An earlier 

version o f  the present report has been widely used.' Because of a large 

number o f  requests it has seemed useful to produce an expanded version. 

This new version includes more values of the atomic displacement threshold, 

more electron energies, and a greater variety of elements. In particular 

a large number of threshold energies has been used since it has been 

'0. S .  Oen, "Cross Sections for Atomic Displacements in Solids by  Fast 
Electrons," ORNL-3813 (1965). 
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r e c e n t l y  shown2 t h a t  t he  d isp lacement  c r o s s - s e c t i o n  f o r  a 1 i n e a r  d i s p l a c e -  

ment p r o b a b i l i t y  can be ob ta ined  from t h e  conven t iona l  sharp d isp lacement  

c ross -sec t i ons .  The recen t  widespread use of t h e  h i g h  energy e l e c t r o n  

microscope3 t o  i n t r o d u c e  damage has prompted some aspects  o f  the  c a l c u l a -  

t i o n s .  Some o f  the  elements chosen i n  t h i s  work were s e l e c t e d  because of 

t h e i r  g r e a t  p o t e n t i a l  i n  t e c h n o l o g i c a l  a p p l i c a t i o n s .  The ve ry  h i g h  e l e c t r o n  

energy of t he  o r d e r  l5Q MeV was s e l e c t e d  s i n c e  i t  rep resen ts  t h e  energy 

a v a i l a b l e  i n  t h e  Oak Ridge 1 i n e a r  e l e c t r o n  a c c e l e r a t o r .  

I n  o r d e r  t o  c a l c u l a t e  t h e  p r o b a b i l i t y  o f  d i s p l a c i n g  an atom i n  a 

solid f rom i t s  normal l a t t i c e  p o s i t i o n  by a f a s t  e l e c t r o n  i t  i s  necessary 

t o  know the  s c a t t e r i n g  c r o s s  s e c t i o n  between an e l e c t r o n  and an atom. The 

s c a t t e r i n g  o f  a n o n r e l a t i v i s t i c  e l e c t r o n  by the  Coulomb f i e l d  o f  a p o i n t  

nuc leus was f i r s t  t r e a t e d  by Ru the r fo rd ,  and the  r e l a t i v i s t i c  e x t e n s i o n  was 

done by Mo t t  u s i n g  the  D i r a c  theo ry  o f  t he  e l e c t r o n .  S ince  the  e l e c t r o n s  

used i n  r a d i a t i o n  damage a r e  i n  t h e  r e l a t i v i s t i c  v e l o c i t y  range, i t  i s  

4 

necessary t o  use M a t t ' s  t heo ry .  Mo t t  has expressed t h e  s c a t t e r i n g  between 

a p o i n t  nuc leus and an e l e c t r o n  as an i n f i n i t e  s e r i e s  of Legendre expan- 

s ions .  S ince t h a t  s e r i e s  s o l u t i o n  i s  cumbersome t o  eva lua te ,  seve ra l  

au thors  have approx imated i t  t o  g e t  s imp le r ,  more t r a c t a b l e  express ions .  

The s o - c a l l e d  McKinley-Feshbach v e r s i o n  o f  t h e  Mo t t  equa t ion  has been most 

f r e q u e n t l y  used t o  c a l c u l a t e  a tomic  d isp lacement  c ross  s e c t i o n s  f o r  

20. S .  Oeii, i n  Radiation Effects in Semiconductors, e d i t e d  by F. L.  Vook 
(Plenum, New York, 1968) ,  p .  2 6 4 .  

'II. J. Makin, P h i l .  Mag. I 18, 637 (1968). 

'N. F. Mot t ,  Proc. Roy. Soc. (London) - A l 2 4 ,  426 (1929) ;  ,4135, 429 ( 1 9 3 2 ) ;  
N. F. M o t t  and H.  S .  W .  Massey, The Theory of A t o m i c  CoZZisions (Oxford 
U n i v e r s i t y  Press,  New York, 1965), 3 r d  ed. ,  chap. I X .  
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r a d i a t i o n  damage research .  S e i t z  and Koehler '  p o i n t e d  o u t  t h a t  t h e  

McKinley-Feshbach fo rmu la  shou ld  be s u f f i c i e n t l y  a c c u r a t e  f o r  l i g h t  

e lements (Z i 29) ,  b u t  t h a t  f o r  heavy elements i t  becomes necessary t o  

use t h e  more a c c u r a t e  M o t t  s e r i e s  f o r m u l a t i o n .  

METHOD OF CALCULATION 

The method used t o  c a l c u l a t e  t h e  atomic d isp lacement  c ross  s e c t i o n s  

by f a s t  e l e c t r o n s  f o l l o w s  c l o s e l y  t h a t  of S e i t z  and Koehler .5  

l a t i o n a l  procedures a r e  o u t l i n e d  i n  t h e  paragraphs below. 

The c a l c u -  

The energy t r a n s f e r r e d  t o  a heavy nuc leus by an e l e c t r o n  s c a t t e r e d  

through an a n g l e  0 i s  g i v e n  by 

T = T s i n 2  8/2 
m 

where Tm, t h e  maximum t r a n s f e r r e d  energy which occu rs  f o r  a head-on 

c o l l i s i o n ,  i s  

Here E i s  t h e  k i n e t i c  energy of t h e  e l e c t r o n  and M is t h e  mass o f  the  

t a r g e t  atom. The r e s t  energy of t h e  e l e c t r o n  i s  mc2 = 0.511 M e V .  

The conven t iona l  sharp d isp lacement  t h r e s h o l d  model has been used. 

I t  assumes t h a t  an a tom can be d i s p l a c e d  o n l y  i f  i t  r e c e i v e s  an energy 

equal  o r  g r e a t e r  than some t h r e s h o l d  energy,  Td. Upon r e c e i v i n g  such an 

c 
'f. S e i t z  and J .  S .  Koehler ,  p .  305 i n  SoZid  S ta t e  Physics, v o l .  2, ed.  by 
F. S e i t z  and D. T u r n b u l l  (Academic Press,  New York, 1956).  See a l s o  J .  W. 
Corbe t t , EZectror! Radiatiorz Danraye in Semiconductors and MetaZs (Academ i c 
Press,  New York, 1966).  
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energy, the  probabi ity that the atom is displaced is taken as unity. 

Furtket-more, the pr mary displaced atom can, if sufficiently energetic, 

produce additional displaced atoms. The cascade model used is that of 

6 Kinchin and Pease which gives the average number of displacements, U, 

produced by a primary knock-on of energy T as 

'1- < T < 2 T  d -  .- d v(T) = 1 

I 

= T/2Td I > 2 5  . 

The total cross section (primary plus secondaries) for producing atomic 

displacements by an electron of energy E can be written as 

while the cross section for producing primary displacements only i s  

( 3 )  

do 
5 (E,Td) - d T  dT . 

P 
Td 

In E q s .  (It)  and (5) the quantity dcr/dT i s  the differential scattering cross 

section for transferring an energy T to an atom by an electron of energy E. 

The above integrals can be done analytically for the McKinley-Feshbach 

version o f  da/dT, but numerical methods become necessary when using the 

Mott series. Rewriting E q .  (4) more explicitly using the results of E q .  

( 3 )  gives 

' G .  H. Kinchin and R. S. Pease, Repts. Progr. Phys. 18, 1 (1955).  
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- -rrz2e4 ( I  -6') _ -  
m 2 ~ 4 ~ 4  

M ( x , E )  i fTdlTm Td/Trn X 2  

1 
Tm d x + j  - 

2Td/Trn 2Td 

'I 
dx I 

where p2  = E ( E + 2 r n ~ ~ ) / ( E + m c ~ ) ~ .  2 i s  t h e  a tomic  number o f  t h e  t a r g e t  

nuc leus,  e i s  t h e  e l e c t r o n i c  charge and M ( x , E )  i s  t h e  r a t i o  o f  t h e  M o t t  

t o  t h e  R u t h e r f o r d  c ross  s e c t i o n .  The r a t i o  M ( x , E )  was c a l c u l a t e d  u s i n g  t h e  

method o f  Doggett  and Spencer7 and t h e  i n t e g r a l s  e v a l u a t e d  by 16 p o i n t  

Gauss-Legendre q u a d r a t u r e  techniques.  The i n t e g r a n d  i n  t h e  second i n t e g r a l  

o f  Eq. (4b) was t rans fo rmed  by t h e  s u b s t i t u t i o n  x = e-' b e f o r e  e v a l u a t i n g  

t h e  i n t e g r a l .  The t rans fo rmed  i n t e g r a n d  which v a r i e d  l e s s  over  t h e  domain 

o f  i n t e g r a t i o n  proved e a s i e r  to e v a l u a t e .  The p r i m a r y  d isp lacement  c r o s s  

s e c t i o n  g i v e n  by Eq. ( 5 ) ,  when w r i t t e n  o u t  more e x p l i c i t l y ,  becomes i d e n t i -  

c a l  t o  Eq. (ha) excep t  t h a t  now t h e r e  i s  no r e s t r i c t i o n  on t h e  magnitude 

t a t e d  o f  Tm p r o v i d e d  i t  i s  l a r g e r  than Td. 

the  e v a l u a t i o n  of t h e  i n t e g r a l  f o r  t h e  p r i m a r y  c ross  s e c t i o n s .  

The s u b s t i t u t i o n ,  x = l / y ,  f a c i l  

The d i f f e r e n t i a l  R u t h e r f o r d  s c a t t e r i n g  c ross  s e c t i o n  per  s t e r a d  

i s  

The d i f f e r e n t i a l  McKinley-Feshbach s c a t t e r i n g  c ross  s e c t i o n  per  

s t e r a d i a n  i s  

'J. A.  Doggett  and L. V .  Spencer, Phys. Rev. I_ 103, 1597 (1956).  

an 
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ADDITIONAL USE OF TABLES 

Tables of pr imary  and t o t a l  d isp lacement  cross s e c t i o n s  c o n s t r u c t e d  

us ing  Eqs. ( 4 )  and ( 5 ) ,  r e s p e c t i v e l y ,  a r e  made more f l e x i b l e  by n o t i n g  the  

f o l l o w i n g  r e l a t i o n s h i p .  

s e c t i o n ,  i t  i s  easy t o  s h o w  t h a t  t h e  q u a n t i t y  

2 I f  otot(E, Pd) i s  t h e  t o t a l  d isp lacement  c ross  

T T 

41 - ‘d ( E ’  41 ] ‘1 [‘tot 

g i v e s  t h e  d isp lacement  c ross  s e c t i o n  for- a l i n e a r  d isp lacement  p r o b a b i l i t y  

f u n c t i o n  of t h e  form 

Here, C i s  an a d j u s t a b l e  s lope  parameter .  1 

ACCURACY AND OTHER CALCULATIONS 

A1 1 computat ions  were per formed on an I BM Systeiii/360 mode 

computer us ing  long f l o a t i n g - p o i n t  numbers (REA1..?;8, about 16 dec 

d i g i t s ) .  

91 

ma 1 

T h e  Mot t  s e r i e s  was eva lua ted  u s i n g  t h e  computer code o f  Dogget t  

and Spencer7 t a k i n g  36 terms i n  the  Legendre sums. 

o v e r l a p  t h e  p resen t  r e s u l t s ,  as expected,  a r e  i n  exce l  l e n t  agreement 

w i t h  t h e i  i-5 and t h e r e f o r e  t h e i  r comments on t h e  accuracy o f  t h e  method 

a p p l y  he re  a l s o .  They have made seve ra l  comparisons w i t h  o the r  c a l c u l a -  

For those cases of 

* ! - - -  - - A  J Z ? - J  - - -A - . m . - r \ n m r \ n t  I 6  -1-,..1-1 I-- - - ? - + - A  & . . L  ch,c +-h71pe 
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c a l c u  a t i o n s  c ~ e r e  made assuming a 

energ es and l a r g e  s c a t t e r i n g  ang 

4 because o f  n u c l e a r  s i z e  e f f e c t s .  

p o i n t  nuc leus .  A t  u l t r a  h i g h  e l e c t r o n  

es t h i s  assumption becomes l e s s  v a l i d  

For convenience and accuracy i n  rep roduc ing ,  t h e  t a b l e s  have been 

p r i n t e d  as o u t p u t  by the  computer and t h e r e f o r e  some o f  t h e  va lues c o n t a i n  

more than t h e  t h r e e  o r  f o u r  f i g u r e s  which a r e  s i g n i f i c a n t .  

A l l  o f  the  i n t e g r a t i o n s  were per formed u s i n g  16 p o i n t  Gauss-Legendre 

quadra tu re  techn iques .  The i n t e g r a t i o n  r o u t i n e  was checked by n u m e r i c a l l y  

i n t e g r a t i n g  t h e  McKinley-Feshbach v e r s i o n  of t h e  Mor t  s e r i e s  and comparing 

t h a t  w i t h  t h e  a n a l y t i c a l  r e s u l t .  E x c e l l e n t  agreement was found. 

The  c a l c u l a t e d  d isp lacement  c r o s s  s e c t i o n s  f o r  g o l d  agree w e l l  w i t h  

those o f  Khandelwal and Merzbacher.* 

w i t h  those of Burke, Grossbard and Lowe.' 

agree w e l l  w i t h  t h e  McKinley-Feshbach formula.  I t  i s  b e l i e v e d  t h a t  the  

o v e r a l l  accuracy o f  t h e  c a l c u l a t i o n s  shou ld  be good t o  w i t h i n  a few p e r c e n t .  

The r e s u l t s  appear a l s o  t o  agree w e l l  

For t h e  l i g h t  e lements they 

DISCUSSION OF FIGURES AND TABLES 

A .  I n t e g r a l  Displacement Cross Sec t ions  

a) F i g u r e  1 shows a comparison o f  the  Mott and McKinley-Feshbach 

d isp lacement  c r o s s  s e c t i o n s  for  g o l d .  The p r i m a r y  d isp lacement  

c ross  s e c t i o n  u s i n g  M o t t  and McKinley-Feshbach s c a t t e r i n g  i s  

shown as a r a t i o  i n  F i g .  2. 

'G. S.  Khandelwal and E. Merzbacher, Phys. Rev. _I 130, 1822 (1963).  

'E. A. Burke, N. J. Grossbard,  and L .  F.  Lowe, "Ca lcu la ted  Cross S e c t i o n  
f o r  Atomic Displacements Produced by E l e c t r o n s  i n  t h e  1.0-3.0 MeV Energy 
Range," A i r  Force Cambridge Research L a b o r a t o r i e s ,  AFCRL-65-286 (1965).  
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b )  The f i r s t  37 t a b l e s  g i v e  t h e  p r i m a r y  and t o t a l  displac., ament c ross  

s e c t i o n s  as  a f u n c t i o n  of e l e c t r o n  energy u s i n g  s e v e r a l  d i s p l a c e -  

ment t h r e s h o l d  ene rg ies  f o r  37 d i f f e r e n t  elements spanning t h e  

atomic t a b l e .  The Mott s e r i e s  i s  used f o r  t h e  e l e c t r o n - n u c l e a r  

d i f f e r e n t i a l  s c a t t e r i n g  and i t  was computed by t h e  procedure 

a 1 ready descr  i bed. 

B. D i f f e r e n t i a l  S c a t t e r i n g  Cross Sec t ions  

For some purposes i t  i s  d e s i r a b l e  t o  c a l c u l a t e  d isp lacement  c ross  

s e c t i o n s  u s i n g  a more r e f i n e d ,  b u t  s p e c i a l i z e d  d isp lacement  model than 

t h a t  of K i n c h i n  and Pease. T h i s  occu rs ,  f o r  i ns tance ,  when one i s  s tudy -  

i n g  atomic d isp lacements as a f u n c t i o n  o f  c r y s t a l  o r i e n t a t i o n .  l o  

purposes such as these i t  would seem conven ien t  t o  have a v a i l a b l e  t a b l e s  

g i v i n g  the  Mott d i f f e r e n t i a l  S c a t t e r i n g .  

For 

a) F igu res  3 and 4 g i v e  t h e  r a t i o  o f  Mott t o  R u t h e r f o r d  s c a t t e r -  

i n g  f o r  d i f f e r e n t  elements.  

b )  Tables 38-55 g i v e  t h e  r a t i o  o f  Mott t o  R u t h e r f o r d  s c a t t e r i n g  

as a f u n c t i o n  o f  e l e c t r o n  s c a t t e r i n g  ang le .  

c )  F i g u r e  5 g i v e s  t h e  r a t i o  o f  M o t t  to  McKinley-Feshbach s c a t -  

t e r i  ng. 

d )  Tables 56-73 g i v e  t h e  r a t i o  o f  Mor t  t o  McKinley-Feshbach s c a t -  

t e r i n g  as a f u n c t i o n  o f  e l e c t r o n  s c a t t e r i n g  ang le .  

e )  Tab le  74 g i v e s  t h e  d i f f e r e n t i a l  R u t h e r f o r d  s c a t t e r i n g  c ross  

s e c t i o n  i n  barns p e r  s t e r a d i a n  w i t h  the  Z 2  f a c t a r  o m i t t e d .  

"P. Jung and W .  F .  S c h i l l i n g ,  Phys. Rev. B - 5, 2046 (1972).  
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C. Auxi 1 i a r y  Resu l t s  

F i g u r e  6 g i v e s  t h e  maximum energy i n  e l e c t r o n  v o l t s  t r a n s f e r r e d  t o  

an atom by an e l e c t r o n  i n  a head-on c o l l i s i o n  (Eq.  2) as a f u n c t i o n  o f  

e l e c t r o n  energy for  s e v e r a l  d i f f e r e n t  elements.  

The a u t h o r  i s  i ndeb ted  t o  J. J .  Coyne o f  t h e  N a t i o n a l  Bureau o f  

S t a n d a r d s  for  making a v a i l a b l e  t h e  computer code o f  J .  A .  Doggett  and L. V .  

Spencer. He a l s o  wishes t o  thank J .  H .  B a r r e t t ,  D. K. Holmes, M .  S .  

Wechsler and e s p e c i a l l y  M. T. Robinson f o r  many s t i m u l a t i n g  d i s c u s s i o n s .  
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12 

SCATTERING ANGLE (deg)  

F i g .  3 .  The R a t i o  o f  Mott t o  R u t h e r f o r d  S c a t t e r i n g  f o r  Gold v s  
E l e c t r o n  Scattering Angle  f o r  Several E l e c t r o n  Energ ies .  



5 

2 

i 

0.5 

R 0.2 

0.i 

0.05 

r ORNL-DWG 64- 56 i4  

.-.... .____ 

__ ...-- ........... 

--.J --.---------- ...___ .___........______ 

~~ .......... ..... . . .. ..____ ... ..... . . . . . . ... . . - .... ___ .... ............. 

0 60 90 4 20 i50 I80 30 

SCATTERING ANGLE ( d e g )  

F ig .  4. T h e  R a t i o  o f  M o t t  to R u t h e r f o r d  S c a t t e r i n g  vs E l e c t r o n  
S c a t t e r i n g  Angle f o r  Z = 92, 79, 62, 47, and 29 for  2 MeV E l e c t r o n s .  



14 

4.5 

4.0 

3.5 

‘f 3.0 

2.5 

I 
0 
a 

cn 
W 

t 
w 

Y 
u 
2 b 2.0 
\ +- 
k 1.5 

1 .o 
b’ 

0.5 

ORNL-DWG 6 4  -5454 

F i g .  5 .  The Ratio o f  Mott  to McKinley-Feshbach S c a t t e r i n g  vs 
Electron Scattering Angle for Uranium, Gold, and Silver. 



15 

700 

GOO 

5 0 0  

400 ,-. , G) 
.I 

k 
300 

ORNL-DWG 65-3539 

7 

............ l~ _- 
0 1 2 3 4 5 6 7 8 9 IO 

ELECTRON ENERGY (Mev) 

F i g .  6 .  The Maximum Energy T r a n s f e r r e d  t o  an Atomic Nucleus by 
an E l e c t r o n  i n  a Head-on E l a s t i c  C o l l i s i o n  vs E l e c t r o n  Energy f o r  
Several  Elements. 



16 

ATOBIC OISPLICEHEAT CROSS-SXTIOEIS (BIRNS) 
Z= 1 A =  1.008 

TD: 4-0 EV ET=0.001834 R E V  T D =  8.0 EV ET=0.00366 
E R G Y  (HEY) 

0.00185 
0.00187 
0 -001  9 0  
0.00196 
0.00203 
0.00212 
0.00223 
0.00238 
0.00256 
0.00284 
0.00320 
0.003 66 
0.00421 
0.00495 
0.00586 
0.006 96 
0.00825 
0.00953 
0.01 100 
0.01280 
0.01550 
0.01830 
0.027 50 
0.03660 
0.05500 
0.09160 
0.18300 
0.36600 
0.55000 
0.91600 
1.28000 
1.83000 
3.66000 
7.33000 

12.80000 
18.30000 

T0=16.0 
ENERGY (HEV) 

0.00736 
0.00744 
0 .00758 
0.00780 
0.00809 
0.00846 
0.00890 
0.00948 
0.01020 
0.01130 
0.01 270 
0.01450 
0 .01670 
0.01960 
0 .02330 
0 .02770 
0.03280 
0.03790 
0.04370 
0.05100 
0.06200 
0.07290 
0.10900 
0.14500 
0.21800 
0.36400 
0.72900 
1 - 45000 
2.18000 
3.64000 
5.10000 
7.29000 

14 .50000 
29.10000 
51.00000 
72.90000 

P R I ~ A R Y  
42.27 
92.09 

162.90 
291.61 
422.53 
565.10 
707.05 
855.87 
983.75 

11 0 8 - 0 0  
1185.67 
1212.54 
1193.68 
1134.07 
1047.55 

947.82 
8U6.89 
763.63 
685.12 
608.07 
520.34 
453.04 
320.35 
250.92 
178.28 
118.96 

73.90 
51.73 
44.71 
39.58 
37.65 
36.37 
35.22 
34.86 
34.76 
39.74 

CISCAOE 
4 2 - 2 7  
92.09 

162.90 
291.61 
422.53 
565.10 
707.05 
855.87 
983.75 

1108.00 
11 85.67 
1212.54 
1203.55 
1171.22 
11 20.02 
1055.99 
985.96 
924.10 
862.12 
797 .55  
718 .94  

5 1 U . O U  
431.64 
336.37 
249.17 
1 7 5 . 5 0  
138.32 
128.57 
125.55 
127 .85  
133.12 
lU9.09 
169.119 
187.  42 
199.29 

654.43 

~~ ~ 

ENERGY (REV) 
0 .00369 
0.00373 
Q .00380 
0.0039 1 
0 -004 06 
0.00424 
0.00446 
0 .00475  
0.00512 
0.0 0567 
0 .00640 
0.00732 
0 - 0 084 1 
0.00988 
0.01170 
0.01390 
0.01640 
0.01900 
0.02190 
0.02560 
0 -03110  
0.03660 
0.05490 
0.07320 
0.10900 
0.18300 
0.36600 
0.73200 
1.09000 
1.83000 
2.56000 
3.66000 
7.32000 

14.6000 0 
25.60000 
36  - 6000 0 

~~ 

PR I H I R Y  
9.50 

22.04 
42.73 
72.28 

107. 42 
142.94 
178.31 
214.33 
247.25 
277 .80  
297.72 
304.53 
300.06 
285.56 
264.25 
239.63 
215.41 
194. 45 
175.26 
155.70 
‘133.78 
117.58 
85.17 
68.00 
50.7U 
36.14 
25.51 
20.57 
19.14 
18.14 
17.81 
17.60 
17.42 
17.38 
17.36 
17.36 

c 

BY FAST ELECTRONS I N  A 

H E V  
SCADE 

9.50 
22.04 
42.73 
72.28 

107.42 
142.94 
178.31 
214.33 
247.28 
277.88 
297.72 
304.53 
302.62 
295.00 
282.64 
267.08 
250.53 
235.18 
220.26 
204.10 
184.74 
169.47 
135.92 
116.25 
94.50 

60 - 07 
55.66 
56.50 
60 .25  
63.86 
68.44 
78.68 
89.86 
99.29 

105.31 

74 .64  

T O = I Z . O  E V  Er=o.o05U82 M E V  
ENERGY (HEV) PRIBARY CASCADE 

0.0055 3 4.69 
0.00559 
0.00570 
0.00586 
0.006 08 
0.00635 
0.006 6 5  
0.00712 
0.00767 
0.00849 
0.00959 
0.01090 
0.01260 
0.01480 
0.01750 
0.02080 
0.02460 
0.02550 
0.03280 
0.03930 
0.04650 
0.0 5 ‘4 8 0 
0.05220 
0.10300 
0.16UOO 
0.27400 
0.5U800 
1.09300 
1 .SUO00 
2.74000 
3.83300 
5.48000 

10.90000 
21.90000 
38.30000 
54.80000 

ATOMIC DISPLACEHENT CROSS-SECTIONS (BIRNS) B Y  PAST ELECTRONS I N  H 
Z= 1 A =  1 .008  

E O  ET=0.007296 R E V  TD=20.0 EV ET=0.00910U R E V  
CASCADE ENERGY (MEVl P R I B A R I  PRIMARY 

2.63 
5.77 

10.97 
18.38 
26.92 
36.11 
44.98 
54.03 
62.12 
69.91 
74.87 
76.81 
75.91 
72.53 
67.28 
61 - 2 9  
55.28 
50.29 
45.62 
‘40.93 
35.61 
31.73 
2u - 00 
19.95 
15.77 
12.46 
10.15 

9.20 
8.9U 
8.79 
8.74 
8.71 
8.69 
8.68 
8.68 
8.68 

2.63 
5.77 

10.97 
18.38 
26.92 
36 -11  
44 .98  
54.03 
62.12 
69.91 
74. 87 
76.81 
76.56 
74.91 
72.00 
68.35 
611.37 
60.82 
57.30 
53.55 
49.02 
45.51 
37.94 
33.64 
29.02 
25.52 
24.21 
25.90 
27.90 
31.13 
33.55 
36.29 
41.86 
47.72 
52.52 
55.59 

0.00919’ 
0.009 28 
0.00946 
0 -00974  
0.01010 
0.01050 
0.01110 
0.01180 
0.01270 
0.01u10 
0.01590 
0.01820 
0.02090 
0.02450 
0.02910 
0.03450 
0.04090 
0.04730 
0.0 54 6 0 
0.06370 
0.07730 
0.09100 
0.13600 
0 .18200  
0.27300 
0.45500 
0.91000 
1 - 8200 0 
2.73000 
4.55000 
6.37000 
9 .10000 

18.20000 
36.10000 
63.70000 
91.00000 

1.81 
3.63 
7. 06 

11.90 
1 7 - 3 0  
22.50 
28.80 
34-46, 
39.73 
44.88 
48.15 
49.19 
48.83 
46.71 
43.43 
39.77 
35.90 
3 2 - 7 4  
29.78 
26.83 
23.52 
21.06 
16.23 
13.67 
11.12 

9.12 
7.76 
7.21 
7.08 
7.00 
6.97 
6.96 
6.95 
6.94 
6.94 
6.94 

CASCADE 
1 .81  
3.63 
7 .06  

11.90 
17.34 
22.50 
28.80 
34.46 
39.73 
44.88 
48.15 
U9 ~ ‘40 
4 3 - 2 7  
48.28 
46.50 
44.28 
41 -80  
39.59 
37.39 
35.09 
32.32 
30.16 
25.58 
23.00 
20.41 
18.70 
18.70 
20.71 
22.59 
25.39 
27.Ul 
29.66 
34.23 
38.93 
42.77 
45.23 

T0=24.0 
ENERGY (REV) 

0.01100 
0.01110 
0.01130 
0.01160 
0.01270 
0.01260 
0.01330 
0.01u10 
0.01520 
0.01630 
0.01900 
0.02180 
0.02500 
0.02940 
0.03%80 
0.04140 
0.09¶00 
0.05670 
0.06540 
0.07530 
0.09260 
0.10900 
0.16300 
0.21800 
0.32700 
0.54500 
1.09000 
2.16000 
3.27000 
5.45300 
7.63000 

10.90000 
21 *80000 
43.60300 
76.3 00 00 

109 .ooooo 

4.69 
10.26 
1 9 . 8 8  
32.59 
47.89 
63.73 
79.51 
95.73 

110.28 
123.89 
132.85 
135.95 
134.09 
127.79 
118.57 
107.76 

97.00 
87.82 
79.51 
71 .00  
61.44 
54.30 
40.18 
32.88 
25.20 
19.05 
1U.64 
12.71 
12.17 
11.82 
11.71 
11.64 
11.59 
11.58 
11.57 
11.57 

10.26 
19.88 
32.59 
47.89 
63.73 
79.51 
95.73 

110.28 
123.99 
132.85 
135.95 
135.27 
132.07 
126.83 
120.12 
112.87 
106-  25 
99.88 
92.97 
84.67 
78.07 
63.81 
55.73 
46.62 
39.09 
34.60 
35.05 
37.01 
40.72 
43.66 
47.13 
54.35 
62.08 
68.42 
72.51 

EV ET=0.010905 H E V  
P R I I A R Y  

1.15 
2.33 
4.57 
7.63 

12.07 
15.81 
20.06 
23.84 
27.63 
31.28 
33.53 
34.46 
3 4 - 1 1  
32.65 
30.46 
27.87 
25.29 
23.12 
21.11 
19 .10  
16.8U 
15.17 
11.89 
10.17 

8.46 
7.14 
6.27 
5.94 
5.86 
5.82 
5.80 
5.79 
5.79 
5.79 
5.79 
5.79 

CASCADE 
1.15 
2.33 
4.57 
7.63 

12.07 
15.81 
20.06 
2 3.81 
27.63 
31.28 
33.53 
34.46 
34.U2 
33.77 
32.61 
31.09 
29.44 
27.96 
26.49 
24.95 
23.11 
21.68 
18.69 
17.06 
15.51 
14.70 
15.30 
17.38 
19.07 
21.52 
23.25 
25.17 
29.01 
32.94 
36 .15  
35.20 
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A T O B I C  O I S P L A C E N E N T  C R O S S - S E C T I O N S  (BhRNS) BY FAST E L E C T R O N S  I N  H 
Z= 1 A= 1.008 

012701 REV TO-32.0 EV ET=0,014490 MEV TOs36.0 E V  ET=O.016274 UEV T0=28* 

0.01280 
0 .01290 
0 - 0 1 i 20 
0.01 350 
0.01u00 
0.01470 
0.01540 
0.01650 
0 .01770 
0 .01960 
0 .02220 
0.02540 

E N E R G I ( f i E V )  
EV E T =  

P R I l  ART 
0.77 
1.52 
3.61 
5.56 
6 - 4 1  

11.75 
14 .46  
17.76 
20.35 
22 .) 97  
24. 76 
25.43 

C A S C A D E  
0.77 
1.52 

E N E R G Y  (MEV) 
0.01460 
0.01470 
0.01500 
0.01550 
0.01600 
0.01680 
0.0 1760 
0.01880 
0.02020 
0.02240 
0.02530 
0.02890 
0.03330 
0.039 10  
O.OU63 0 
0.05500 
0.06520 
0.07530 
0.08690 

P R I M A R Y  
0.57 
1.08 
2.51 
u. 66  
6.55 
9.09 

11.17 
13.59 
15.63 
17.67 
19.02 
19.56 
19.39 
18.62 
17. U3 
16.09 
14.62 
1 3 - 4 6  
12.36 
11.30 
10.06 

9.19 
7.40 
6.51 
5. 62 
4.96 
9.55 
4.40 
u. 37 
4. 35 
4.35 
4. 31) 
4. 3u 
4.34 
4. 34 
4.34 

C A S C A D E  
0.57 
1.08 
2 -51  
4.66 
6.55 
9.09 

11.17 
13.59 
15.63 
17.67 
19.02 
19.56 
19.58 
19.27 
18.68 
17 .90  
17.03 
16.27 
15.51 
14.73 
13.77 
13.07 
11.60 
10.88 
10.31 
10.30 
11.32 
13.26 
19.66 
16.61 
17.94 

22.33 
25.30 
27 - 70 
29.23 

19-40  

ERERGT ( K E V )  
0.01640 
0.01650 

P R I l A R Y  
0.46 
0.82 

C A S C A D E  
0.46 
0.82 
2.16 
3.67 
5.26 
7.06 
8.90 

10.75 
12.39 
14.02 
15.08 
15.53 
15.56 
15.34 

14.31 
13.65 
13.07 
12 .50  
11.93 
11.20 
10.67 

9.61 
9.12 
8-80 
8.97 

10.07 
11.90 
13.19 
14.94 
16.13 

20.06 
22.70 
24.82 
26.21 

1 a. 90 

17. a5 

3.63 
5.56 
8.41 

0.01690 
0.01740 
0.01800 
0.01880 
0.019 E O  

2.16 
3.67 
5.26 
7.06 
8.90 

11.75 
1 4 - 4 6  
17.76 
20 .35  
22.97 
24.76 
25.43 

0.02110 
0.02270 
0.02520 
0.028YO 
0.03250 
0.037UO 
0.04390 
0.05200 
0.06100 
0.07320 
0.08460 
0.09760 
0.11300 
0.13800 
0.16200 
0.24400 
0.32500 

10.75 
12.39 
14.02 
15.08 
15.52 
15.41 
14.82 

0.02920 
0.03420 
0.04060 
O.OU820 
0.05710 
0.06600 
0.07620 
0.08890 
0.10700 
0.12700 
0.19000 
0 .2su00  
0.36100 
0.63500 
1 - 27000 
2.52000 
3.81000 

8.89000 
12.70000 
25 .40000 
50. B O O 0 0  
88.90000 

127.00000 

6.3snoo 

25.18 
24.17 
22.56 
20.71 
18.84 

25.43 
25.00 
24 .17  
23.11 

13.90 
12.01 
11.72 
10.81 

9.97 

21-94 
20.89 
1 9 . 8 5  
18.77 
17 .53  
16.48 
14.43 
13.36 

17.28 
15.82 
14.37 
12.81 
11.55 

9.20 
7.97 
6.77 
5.86 
5.27 
5.06 
5 .01  
4.98 
4.97 
4. 96 
9 - 9 6  
4.96 
4.96 
9.96  

0.10100 
0.12300 
0.14400 

9.17 
8.19 
7.51 
6 -14  
5.46 
4. 79 
(1.30 
4.00 
3.90 
3.88 
3.87 
3.86 

0.21700 
0.28900 
0. (13400 
0.72400 
1.4UOOO 
2.89000 
U.34000 
7.29000 

10.10000 
1 u. 40000 
28.90000 
57.90000 
01 - 00000 
u4.00000 

12.42 
12.10 
13.00 

0.48800 
0.8 1 3  0 0 
1.62000 
3.25300 
u-nnooo 

15 .03  
16 .56  
10.73 
20.24 
21.90 
25.22 
28.60 

8.1 3000 
11.30000 
16.203 00 
32.50000 
65.00000 

113.00000 
162.00000 

3.86 
3.86 
3.86 
3.86 
3.86 

31.36 
33.12 

A T O S I C  D I S P L A E E B E N T  CROSS-SECTIORS (BARUS) ET F A S T  E L E C T R O N S  IN H 
Z= i a= 1.006 

EV ET=O.O1R051 MEV TD=IIU.O EV ET=0.019822 LIEV TO=r(8-O 
P R I l l A R Y  C A S C A D E  E N E R G T  (UEV) 

0.40 0.40 0 * 0 2000 

EV ETs0.021588 MEV TD=40.0 
ENERGY ( n E V )  

0.01820 
0.018UO 
0.01870 
0.019 30 
0.02000 
0.02090 

P R I  LIA R Y 
0. 36 
0.75 
1.48 
2.47 
3.64 
4. 7 5  
5. 97 
7.23 
8.36 
9. 45 

10.17 
10.49 
10. U3 
10.06 

9.47 
8.77 
8.07 
7.49 
6.97 
6.42 
5.81 
5.36 
4.51 
4. 09 
3.68 
3.39 
3.23 
3.18 
3 .17  
3.16 
3. 16 
3.  16 
3.16 
3.16 
3. 16 
3.16 

C B S C A O E  
0.36 
0.75 
1.48 
2.47 
3.64 
4.75 
5.97 
7.23 
8.36 
9.45 

10.17 
10.49 
10.54 
10.42 
10.16 
9-80 
9 - 9 0  
9.05 
8.72 
8.35 
7.93 
7.62 
7.05 
6.83 
6.79 
7.17 
8.29 
9.92 

11 -01  
17 -49  
13.48 
14.57 
16.71 
1B.88 
20.62 
21.76 

E l  ERGY (I(  ET) 
0.02180 
0.02200 
0 “022 u o  
0.02300 
0.02390 
0 ,02500  
0,02630 
0.02800 
0.03020 
0.03340 
0.03770 
0.04310 
0.09960 
0.05820 
0.06900 
0.08200 
0.09710 
0.11200 
0.129DO 
0.15100 
0.18300 
0.21500 
0.32300 
0.43100 
0.6*700 
1 07000 
2.15300 
4.31000 
6.47000 

10.70000 
15.10000 
21.50000 
43.10000 
86.30300 

151  . O O O O O  
2 15 .00000  

P U I M A R Y  

0.63 
1.20 
1.98 

0.33 
C A S C A D E  

0.33 
0.63 
1.20 
1.98 
3.00 
4.05 
5.06 
6.09 
7.06 
7.95 
8.58 
8.85 
8.91 
8.82 
8.62 
8.33 
8.01 
7.73 
7.46 
7.17 
6. n u  
6.61 
6.19 
6.06 
6. 10 
6.51 
7.63 

0.91 
1.65 
2.98 
4.33 
5.80 
7.27 
R.72 

10.08 
11.37 
12.26 
12.63 
12.55 
12.09 
11.36 
10.50 

9.63 
8 .91  
8.25 
7.58 

6 .28  
5.22 
4.68 
4. 16  
3.79 
3.57 
3.50 
3.49 
3 .48  
3 .47  
3.47 
3.47 
3 - 4 7  
3.47 
3.47 

6 .83  

0.91 
1.65 
2.98 
4 - 3 3  
5. B O  

0.02020 
0.02060 
0.02120 
0.02200 
0 .02290 
0.024 1 0  
0 .02570 
0.02770 

3.00 
4.05 
5.06 
6-09 
7 . 0 6  
7.95 
8.58 
8.85 
8.81 
8.52 
8.03 
7.46 
6.RB 
6.40 
5.96 

0.02200 
0.023UO 
0 .02520  
0.02790 
0.031 50 

7 .27  
8.72 

10 .08  
11.37 
12.26 
12 .63  
12.68 

0 .03070 
0.03U60 

0.03610 
0.04150 
0.04870 
0.05770 
0.06850 

0.03960 
0 .04550 
0.05350 
0 .06380 
0.07530 
0.08920 
0.10300 
0.11800 
0,13800 
0.16800 

12.52 
12.18 
11.73 

0.08120 
0.09380 
0.10800 
0.12600 
0.15300 

11.22 
10.77 
10 .33  

9.87 
9.33 

5.51 
5.02 
4.66 
3.96 
3 .62  

0.18000 
0.27000 
0.36100 

8.93 
8.15 
7.82 

0.19800 
0 .29700 
0.39600 

0.54 1 0 0  
0.90200 
1.80000 
3.61000 
5.41000 

12.60000 
18.00000 
36.10000 
72.20000 

9.02000 

7.67 
7.96 
9.08 

10.81 
11.99 
13.60 
14.69 
15.87 

0.59400 
0.99100 
1.98000 
3.96000 
5.94000 
9.91000 

13.80000 
19.80000 

3.30 
3.07 
2.95 
2.91 
2.90 
2.90 
2.89 
2.89 
2.89 
2.89 
2.89 
2.89 

9.17 
10.19 
11.53 
12.48 
13.46 
15. 44 18 .23  

20. 6 1 
22.53 
23.77 

39.60000 
79.20000 

1 38 - 0 0000 
198.00000 

17.43 
1 9 - 0 4  
20.06 

126.00000 
180.00000 
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ATOBIC OISPLACEnENT CROSS-SECTIONS (BARNS) BY FAST ELBCTXONS I N  H 
z= 1 A =  1.008 

E V  E T ~ 0 . 0 2 3 3 4 7  MEV TO-56.0 EV ET=0.025101 MEV T0=60.0 T 0 ~ 5 2 . 0  
E N E R G Y  (nzv) 

0.02350 
0 .02380 

EV ET=0.026849 l e v  
P R I I A R Y  CASCBDB 

0.20 0.20 
0.36 0.36 
0.80 0.80 
1.33 1.33 
1.97 1.97 
2.61 2.61 

P R I O A R Y  CASCADE 
0.19 0.19 
0.55 0.55 

ENERGY ( i te r )  PRIIARY CASCADE ENERGY ( M E V )  
0.02530 0.20 0.20 0.02710 
0 .02560 0.48 0. 48 
0.026 1 0  0.93 0.93 
0.02680 1. 50 1.50 
0.02780 2.2% 2.22 
0.0291 0 3.00 3.00 

0.02730 
0.02790 
0.02870 
0.02980 
0.03110 
0 .03270 
0.03490 
0.03750 
0.04160 
0.04690 
0.05360 
0.06170 
0.07240 
0.08590 
0.10200 
0.12000 
0.13900 
0.161 00 
0.18700 
0.22800 

0.02420 
0.02490 

0.99 0.99 
1 .71  1.71 
2.60 2.60 
3.  '13 3.43 

0.02590 
0 .02700 
0.02840 
0.03030 
0.03260 

4.30 4.30 0.03060 3.74 3.74 
5.21 5.21 0.03260 4. 5 1  4.51 
6.01 6.01 0.03510 5.21 5.21 
6.79 6.79 0 - 03890 5.89 5.89 
7 - 3 4  7.34 O.OU390 6.35 6 .35  

3.26 3.25 
3.95 3.95 
4.54 4. 5 4  
5.14 5.14 
5.55 5.55 
5 .74  5.74 
5.74 5.80 

0 .03610 
0.04080 
0 .04660 
0.05360 
0.06300 
0.07470 

0 .10500 
0.12100 
0.14000 
0.16300 
0.19800 
0.23300 
0.35000 
0.46600 

o . o ~ e 7 0  

7 . 5 8  7.58 
7 .55  7.6 3 
7.31 7.57 

0.05020 6. 56 6.57 
0 .05770 6. 55  6.62 
0.06770 6.35 6 .58  5.57 5.77 

5.28 5.67 
4.94 5.52 

6.90 7.41 
6 .43  7.18 
5.94 6 .93  
5.55 6.70 
5.17 6.47 
4.81 6 .25  
4.39 5 .99  

0 .08030 6.01 6 .45  
0.09530 5.61 6.27 
0 ,11200 5. 77 6.07 
0.13000 4.87 5.87 
0.15000 4.55 5.69 
0.17500 4.24 5.51 
0.27300 3.89 5.30 

4. 60 5.36 
4.31 5.20 
4.04 5.05 
3.78 4.91 
3.U8 4.74 
3.27 4. 6 %  
2.87 4.49 

2.51 4.69 
2.39 5.17 
2.33 6.20 
2.32 7.51 

2.68 4.5a 

4.10 5.81 0.251 00 3.64 5.16 0.26800 
3.52 5 .50  0.37600 3. 1 7  4 .95  0.40200 
3.24 5.43 0.50200 2.94 9.92 0.53600 
2.98 5.5u 0.75300 2.72 5.08 0.80500 
2.81 5.99 1 .25000 2.58 5.55 1.34000 

0.10000 
1.16000 
2.33000 
4.66000 
7.00000 

11 .60000 
16 .30000 

2 .71  7 .08  2 .51000 2.51 6.61 2.68000 
2 . 6 8  8.53 5 .02000 2.49 7.99 5.36000 
2 . 6 8  9.49 7.53000 2.48 8.88 8.05000 
2.67 10.74 12 .50000 2.48 10.05 13 .40000 
2.67 11 .61  17.50000 2.48 10.05 18.70000 
2.67 12.53 25.10000 2.118 11.72 26.80000 
2.67 14 .35  50.20000 2.48 13.U1 53.60000 
2.67 16.19 100.00000 2. 4 8  15-18 107.00000 
2.67 17 .67  115.00000 2. 4 8  16.49 187.00000 

2.32 8.35 
2.32 9.46 
2.31 10.20 
2.31 1 1 - 0 1  
2.31 12.59 

23.300 00 
U 6 . 6 0 0 0 0  
93.30000 

163.00000 
2.31 14.18 
2.31 15.1(6 

ATOHIC DISPLACEMEIT CROSS-SECTIONS (BARNS) 8Y FAST ELECTRONS 13 H 
Z= 1 A =  1.008 

TL)=69.0 E V  ETc0.028592 MEV TO-68.0 EV E P 0 . 0 3 0 3 2 9  R E V  TD=72.0 EV ETs0.032060 I E V  
ENERGP(IF7) 

0 .02880 
0.02910 
0.02970 
0.03050 
0.03170 
0.033 10 
0.03UBO 
0.03710 
0.0~000 
O . O W 3 0  
0.05000 

PRIllARP 
0.14 
0.33 
0.70 
1.14 
1.72 
2 .29  
2.86 
3.46 
4 . 0 1  
4.54 
4.90 
5.07 
5.07 
4.93 
U.68 
4.40 
4 - 1 0  
3.85 
3.62 
3.39 
3.14 
2.96 
2 .63  
2.47 
2.32 
2.23 
2.18 
2.17 
2.17 
2.17 
2 .17  
2.17 
2.17 
2.17 
2.17 

CASCADE 
0.14 
0.33 
0.70 
1.14 
1.72 
2.29 
2.86 
3.46 
4.01 
4.54 
4.90 
5.07 
5 .13  
5.11 
5.03 
4 - 9 1  
4 .77  
4 . 6 5  
4 .53  
11.41 
4.28 
4.20 
4.11 
4. 15 
4.35 
4.84 
5.84 
7.09 

8.92 
9.63 

10.38 
11.87 
13.36 
14.57 

7 - 6 8  

ENERGY (MEV) 
0.03060 
0.03090 
0 .03150 
0.03240 
0 .03360 
0 .03510 
0 .03700 
0.03940 
0 .04240 
0.04700 
0 .05300 
0 .06060 
0 .06970 
0.08180 

P R I N A R Y  
0.15 
0.31 

CASCADE 
0.15 
0.31 
0.62 
1.03 
1 .52  
2.03 
2.56 
3.08 
3.56 
(1.03 
4.36 
4.51 
4.57 
4.56 
4.50 
4.uo 
4.28 
4.18 
4.09 
3.99 
3.89 
3.83 
3 .78  
3.84 
4.07 
4 - 5 6  
5.53 
6.71 
7.47 
8.45 
9.12 
9.83 

11.23 
12.63 
13.77 

E N E R G Y  (EIEV) 
0.03230 
0 .03270 

PRIMARY 
0.11 
0.29 

CASCADE 
0.11 
0.29 
0.55 
0.9u 
1.35 
1.81 
2.29 
2.75 

3.60 
3.90 
4.05 
4. 10 
4.10 
4.05 
3.97 
3.87 
3.79 
3.71 
3.64 
3.56 
3.52 
3.50 
3.58 
3.82 
4. 31 
5 . 2 5  
6.38 
7 . > 0  
8.03 
8.66 
9.33 

10.66 
11.98 
13.06 

3. i e  

0.62 
1.03 
1.52 
2. 03 
2. 5 6  

0.03330 
0.03430 
0.03550 
0.0371 0 
0.03910 
0.041 6 0  
0.04U80 
0.04960 
0.0561 0 
0.osu 1 0  
0 .07370 
0.08650 
0.10200 
0.12100 
0.141100 
0.16600 
0.19200 
0.22400 
0.27200 
0.32000 
0.48300 
0.64100 
0.96100 
1.60000 
3.20000 
6.41300 
9.61000 

16.00000 
22.40000 
32.00000 
64 .10000 

128.00000 
224.00000 

0 .55  
0.94 
1.35 
1.81 
2.29 

3 .08  
3.56 

2.75 
3.18 
3.60 
3.90 
4.04 

4.03 
4. 36 
4. 5 1  
4.52 
4.40 
4. 1 9  
3.93 
3 . 6 8  

0 .05710 
0.06570 
0.07710 

4.05 
3.95 
3.77 
3.56 
3.33 
3.14 
2.97 
2.80 
2 .61  
2.48 
2.24 
2.12 
2.02 
1.96 
1.9'4 
1.93 
1.93 
1.93 
1.93 
1.93 
1.93 
1.93 
1.93 

0.09140 
0.10800 
0 .12800 
0.14800 
0.17100 
0.20000 
0.24300 
0.28500 

0 - 09700 
0.11500 
0.13600 
0 .15700 
0.18100 
0.21200 
0.251 00 
0.30300 
0 .45900 
0.60600 
0.90900 
1 .51000 
3 . 0 3 0 0 0  

9.09000 
15.10000 
21.20000 

6.06000 

3. 4 7  
3.27 
3.07 
2.86 
2.70 
2. 42 
2.28 
2.16 
2.09 
2. 0 5  
2. a u  

0.42800 
0 .57100 
0.85700 
1 .42000 
2 .85000 
5.71000 
8 .57000 

14 .20000 
20.00000 

57.10000 
1 1 U . O O O O O  
200 .00000 

28.500oo 

2.04 
2.04 
2.0'1 

30.30000 
60.60000 

121.00000 
212 .ooooo 

2.04 
2. ou 
2.04  
2. 011 
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ATOHIC OISPLAIENENT CROSS-SECTIONS (BARNS) BF FAST ELECTRONS IN 8 
2= 1 A =  1.008 

T0=76.0 E V  ET~O.033786 3EV TO=BO.O EV ET=0.035506 N E V  TW94.0 E V  ETZ0.037221 ilEV 
E N E R G P  (UEV) PRINARP ChSCADE E N E R G Y  (MEV) P R I I A R Y  CASCBOE ENERGY (REV) PRIIARY CASCADE 

0.034 10  0.13 0.13 0.03580 0.10 0.10 0.03750 0.08 0.08 
0.03440 
0.03510 
0.0361 0 
0.03750 
0.03910 
0.041 20 
0.04390 
O.OU7 20  
0.05230 
0.059 1 0  
0.06750 
0 .07770 
0.09120 
0.10800 

0.15200 
0.17500 
0.20200 
0 .23600 
0.28700 
0.33700 
0.50600 

0.12noo 

0.24 
0.50 
0 . 8 3  
1 .24  
1 .63  
2.06 
2.U8 
2.86 
3.24 
3.51 
3.fi5 
3.66 
3.57 
3.41 
3.22 
3.02 
2.87 
2.72 
2.57 
2 - 4 0  
2.29 
2.08 
1.98 
1 .90  
1 .85  
1 . 8 3  
1.83 
1.83 
1 .83  
1 . 8 3  
1 - 8 3  
1.83 
1.83 
1.83 

0.24 
0.50 
0.83 
1.24 
1.63 
2.06 
2.48 
2.86 
3.24 
3.51 
3.65 
3.70 
3.71 
3.67 
3 - 6 0  
3.52 
3.U6 
3.39 
3.33 
1.27 
3.25 
3.26 
3.36 
3.60 
U.09 
5.00 
6.08 
6.76 
7.65 
8.25 
8.89 

10.14 
1 1 - 4 0  
1 2 - 4 2  

0.03620 
0 ,03690  
0.03790 
0.03940 
0.00110 
0.04330 
O.OU610 
0 .04970 
0 .05500 
0.06210 
0.071 00 
0.08160 
0.09580 
0.11300 
0.13UOO 

0.23 
0. 45 
0.74 
1.12 
1. 48 
1.86 
2.2u 
2.60 
2.94 
3 - 1 8  
3.31 
3.32 
3. 25  
3.11 
2.94 
2.77 
2. 6 3  
2.49 
2.37 
2.23 
2. 1 3  
1.94 
1.86 
1.79 
1 .75  
1.74 
1.74 
1.74 
1.74 
1.74 
1.74 
1.74 
1.7U 
1.74 

0.23 
0.45 
0.74 
1.12 
1 .48  
1.86 
2.24 
2.60 
2.94 
3.18 
3.31 
3.36 
3.37 
3.34 
3.29 
3.23 
3.17 
3.12 
3.07 
3.03 
3.01 
3.05 
3.16 
3.41 
3.89 
4. 77 
5.81 
6 - 4 6  
7 .31  
7.88 
8.49 
9.68 

10.87 
11.84 

0.03790 
0.03870 

0.04130 
0.04310 
0.045 40 

0.05210 
0.05760 
0.06510 
0.07440 

0.10000 
0.11900 
0.14100 
0.16700 
0.19300 
0.22300 
0.26000 

o -039 no 

0.04830 

o.oa560 

0.20 
0.42 
0.69 
1.01 
1.34 
1.69 
2.03 
2.36 
2.67 
2.90 
3.01 
3.03 
2.97 
2. 84 
2.70 
2.55 
2.42 
2.30 
2.19 
2.07 
1.98 
I .  83 
1.76 
1.70 
1.67 
1.65 
1.65 
1 . 6 5  
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 

0.20 
0.02 
0.69 
1 - 0 1  
1 . 3 u  
1.69 
2.03 
2.36 
2.67 
2.90 
3.01 
3.07 
3.08 
3.06 
3.02 
2.97 
2.92 
2.88 
2.84 
2.82 
2.81 
2.87 
2.98 
3.24 
3.72 
4.57 
5.57 
6.18 
7.00 
7.54 
8 .12  
9.25 

10.38 
11.31 

0.15900 
0.18400 
0.21300 
0.24800 
0 ,30100 
0.35500 
0 .53200 

0.?1600 

0.55800 
0.74400 

1.86300 
3.72000 
7.44000 

0.37200 

i . i i o o n  
0.67500 
1.01000 
1,68000 
3.37000 
6.75000 

0.71000 
1.06000 
1.77000 
3.55000 
7.10000 

10.60000 
17.70000 
24 .80000 
35.500 00 
71 .00000 

142.00000 
248.00000 

10.10000 
16.80000 
23.60000 
33.70000 
67.50000 

135.00000 
236.00000 

1 1 ”  10000 
18.60000 
26.00000 
37.20000 
74.40000 

148.00000 
26o.oooao 

RTOUIC DISPLAC ‘EIENT CROSS-SECTIONS (BARNS) BY PAST ELECTRONS IR ff 
Z= 1 A =  1.008 

TD=92.0 EV ET=O.OU0635 NEI T0=96.0 TD=88.0 
E N E R G Y  (NEV) 

0.03930 
0.03970 
0.011040 
0.04160 
0 .04320 
0.04510 
0.04740 
0.05060 
0.05450 
0.06030 
0.03910 
0.07780 
0.08950 
0.10500 
0.12400 
0.14700 
0 .17500 

E V  ~ r = o . o 3 8 9 3 i  BEV 
PRXIBRY CASCADE 

0.10 0.10 
0.20 0.20 
0.36 0.36 
0.62 0.62 

E V  ET=O.O42334 I E V  
CASCADE 

0.07 
0.15 

E N E R G Y  (IEV) PRIMARY CASCADE 
0 .04100 0.08 0.08 

0.17 0.17 o.ou140 
0 - 0 4220 0.34 0.3‘4 
0 ,04340  0.57 0.57 

ENERGY ( W V )  
0.04270 
0,0431 0 

PRIMARY 
0.07 
0.15 

0 . 0 4 ~ 0 0  
0.04520 

0.045 10  0.85 0.85 O.OUS90 
0.04710 1. 1 3  1.13 0.049 10 
0.04950 1. 41 1.41 0.05160 
0.05280 1.71 1 - 7 1  0.05500 

0.05920 0 ,05680 1.97 1.97 
0.06290 2.24 2.24 0 I 06560 
0.07110 2.83 2.43 0.07800 

0.09300 2.55 2.59 0.09730 
0.10900 2.51 2.60 0,11400 
0.13000 2.41 2.60 0.13500 
0.15400 2.30 2.57 0.,16000 
0.18200 2.18 2.54 0.19300 
0.21100 2 . 0 8  2.51 0.22000 
0.24300 1.99 2 .  49 0.25400 
0.28UOO 1.90 2. 47 0,29600 

0.35300 
0.42300 
0.635 00 
0.84600 
1.27000 
2.11000 
4.23000 

0.08120 2 . 5 3  2.54 o.oau60 

0.32 
0.52 
0.77 

0.32 
0 -52  
0.77 
1.04 
1.30 
1.57 
1.82 
2.07 
2.24 
2.34 
2.39 
2.41 
2.41 
2.39 
2.36 
2.34 
2.33 
2.31 
2.3’1 
2.13 
2.43 
2.56 
2.82 

0.93 0.93 
1.23 1.23 
1.53 1.53 

1.04 
1.30 

1.86 1.86 
2.16 2.16 
2.44 2.44 
2.65 2.65 
2.76 2 - 7 6  
2.77 2.81 
2.72 2.83 

1.57 
1.82 
2.07 
2.24 
2.34 
2.36 
2.32 
2.24 
2.14 
2.03 
1.94 
1.86 
1 - 7 8  
1.70 
1.64 
1.54 
1.50 
1.46 
1.45 
1 - 6 5  
1.45 
1.45 
1.45 
1.45 
1 - 4 5  
1.u5 
1.45 

2.62 2.8 1 
2.U9 2.78 
2.35 2.74 

0 .20200 
0 .23300 
0.27200 
0.330 00 
0.38900 

2.24 2.70 
2.14 2.67 
2.04 2.65 
1.93 2.63 
1 .85  2.63 
1 . 7 2  2.70 
1.66 2.82 
1.61 3. 08 
1 - 5 9  3.55 
1 - 5 9  8 - 3 0  

0.34500 
O . U O 6 0 0  
0.60900 
0.81200 
1.21000 
2.03000 
4.06000 

1.81 2.46 
1.74 2. 47 
1.62 2.56 
1.57 2.68 
1.53 2.94 
1 .51  3.41 
1.51 4. 21 

0 .58300 

1.16000 
0 .77800 

1.94000 
3.89000 
7 .78000 

11.60000 
19.40000 
27 .20000 
38.90000 
77.80000 

155.00000 

3.27 
4.05 
4.94 
5.50 
6.20 
6.68 
7 -19  
8.18 
9.18 

1 .58  5.34 
1.58 5.93 
1.58 6.71 

8 .12000 1. 51 5 .  13 
12.10000 1. 51 5.70 
20 .30000 1. 51 6.45 

8.46000 
12.70000 
21.10000 

1 . 5 8  7.23 
1 . 5 8  7.78 
1.58 8.86 
1 . 5 8  9.95 

28.40000 1. 51 6.94 29.60000 
UO. 60000  1.51 7. 47 42.303 00 
81.20000 1. 51 8.51 84,60000 

162.00000 1. 51 9.55 169.00000 
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ATOMIC DISPLACRN?NT CHOSS-SECTIONS (RIRNS) BY PhST ELECTRONS I N  H E  
2- 2 A =  4.003 

T O =  4.0 EV E T = O . O O ’ I L U U  MEV TO- 8.0 EV ET=0.014388 R E V  T0=12.0 E V  ET-zO.021U36 HEV 
E N E R G Y  ( N E V I  PRIRARY CASCADE 

0.00731’ 
0 .00738 
0.00753 
0 .00775 
0.00804 
0.00840 
0 .00883 
0.0094 1 
0 .01010 
0.01120 
0.01260 
0 .014uo 
0 .01660 
0.01950 
0.02310 
0.02750 
0 .03250 
0.03760 
0.04340 
0.05070 
0.06150 
0.07240 
0.10800 
0.14400 
0.21700 
0 .36200 
0 .72400 
1.4uooo 
2.17000 
3.62000 
5.07000 
7.24000 

14 .40000 
28.90000 
50.70000 
72 .40000 

1 1 - 0 8  1 1 - 0 8  
22.36 22.36 
45.12 45.12 
75.36 75.36 

110.17 110 .17  
146.63 146.63 
182.16 182 .16  
219.23 219.23 
251.19 251.19 
283.46 2 8 3 . 4 6  
303.98 3 0 3 . 9 8  
312.00 312 .00  
308.30 3 1 0 - 9 7  
294.45 304 .23  
273.60 292.69 
2U9.09 277.75 
224.98 261 .79  
204 .51  247.25 
185.42 2 3 2 - 8 7  
166.25 217.55 
144.87 1 9 9 . 3 5  
128 .95  184 .96  

97.66 15U.33 
81.03 1 3 6 . 6 8  
63 .93  117.77 
50.50 103 .52  
41.07 98.09 
3 7 - 1 0  104 .76  
36.09 1 1 2 . 8 3  
35.44 125 .79  
35.23 1 3 5 . 5 3  
35.11 146 .52  
35.01 168.97 
3 4 - 9 9  192.59 
34 .98  211.95 
34.98 224.30 

ENERGY (HEY) 
0.01450 
0.01460 
0 .01490 
0.01530 
0 .01590 
0.01660 
0.01750 
0.01870 
0 .02010 
0.02230 
0.0251 0 
0 .02870 
0 .03300 
0 .03880 
O.OU60 0 
0 .05460 
0.06U7 0 
0 .07480 
0.0863fl  
0.10000 
0 .12200 
0 .74300 
0 .21500 
0.28700 
0.43100 
0.71900 
1 .43000 
2.87001) 
4 .31000 
7. s9000 

10.00000 
14.30000 
25.70000 
57.50000 

100.00000 
lU3.00000 

PRIMARY C 
2.39 
4.45 

10.32 
17 .43  
26.77 
35.96 
45 .58  
55.41 
63 .67  
71 .91  
77 .23  
79.45 
78.82 
75.69 
70.84 
65.21 
59. 4 7  
54. 71 
50.27 
46.03 
40.92 
37.35 
30.10 
26.41 
22.79 
20 .08  
18 .38  
17 .77  
17 .63  
17.54 
17.52 
17 .50  
17.49 
17.49 
17. 49 
17.49 

:ASCIDE 
2.39 
4.45 

10.32 
1 7 - 4 3  
26 .77  
35.96 
45.58 
5 5 - 4 1  
63.67 
71.91 
77.23 
79. U6 
79.57 
78.33 
75.92 
72.77 
69.26 
66.13 
63.04 
59 - 94 
56.01 
53.15 
47.15 
44.19 
41.84 
41.73 
45.81 
53.59 
59.24 
67.06 
72.38 
78.30 
90.11 

102 .09  
111.70 
117.93 

ENZRGY (HEV) 
0.02160 
0.02180 
0.02220 
0.02290 
0.02370 
0.02U80 
0.026 1 0  
0.02780 
0.03000 
0.03320 
0.03750 
0 .04280 
0.04930 
0.05780 

0.08140 
0.09640 
0.11100 
0.12800 
0.15000 
0.18200 

o.osa50 

0.21400 
0.32100 
O.UZ800 
0.64300 
1.07000 
2.1u300 
4.28000 
6 .  I( 30 00 

10.70000 
15.00000 
21.40000 

85.7 00 0 0 
150.00000 

42.eoooo 

2 14. oaooo 

ATOMIC DISPLACEHENT CRDSS-SECTIONS (EARNS) BY PAST ELECTRONS I N  A E  
Z= 2 A =  4.003 

T0=16.0 E V  EI=0.028391 R E V  T0=20.0 EV ET-0.035259 K E Y  T0=2U.0 
E N E A G I  (REV) PRIHARY CASCADE E N E R G Y  (HEV) PRIHARY CASCADE ENERGY (II E V )  

0.02860 
0.02890 
0.02950 
0.03030 
0.03150 
0.03290 
0.03’460 
0.03690 
0 .03970 
0.0161lOO 
0.09960 
0.05670 
0.06530 
0.07660 
0.09080 
0.10700 
0.12700 
0.14700 
0.17000 
0.19800 
0.24100 
0.28300 
0.42500 
0.56700 
0.85100 
1.u1000 
2.83000 
5.67000 
8 .51000 

14 .10000 
19 .80000 
28.30000 
56 7 00 00 

113 .OODOO 
198.00000 

0.57 
1.36 
2 . 8 5  
U.65 
7 . 0 2  
9 .35  

11.67 
14 .11  
16 .28  
1 8 . 4 3  
19.90 
20.61 
20.61 
20.03 
19.04 
17.91 
16.68 
15.66 
14.71 
13.80 
12.77 
12.05 
10.66 
10.00 
9.40 
9.02 
8.82 
8.77 
8.76 
8.75 
8 . 7 5  
8 .75  
8.74 
8.74 
8.74 

0.57 0.03560. 0. 48 
1 . 3 6  
2.85 
U.65 
7.02 
9 .35  

11.67 
14. 11 
16.28 
18 .43  
19.90 
20.61 
20.84 
20.78 
20.45 
19.98 
19.40 
18.89 
18.40 
17.92 
17 .39  
17 .06  
16 .67  
16.82 
17.65 
19 .59  
23.60 
28.6 3 
31 .84  
36.00 
3 8 . 8 6  
4 1 - 9 0  
47.89 
5 3 . 8 8  
58.77 

0.03590 
0 .03660 
0 .03110 
0 - 039 1 0  
0 .04090 
0.04300 
0 .04580 
0.04930 
0.05U60 
0.06170 
0.07050 
0 .08100 
0.09510 
0 .11200 
0.13300 
0.15800 
0.18300 
0.21100 
0.24600 
0 .29900 
0.35200 
0.52800 
0 .70500 

0.89 
1.79 
3.08 
4.51 
6.06 
7.55 
9.11 

10 .53  
11.93 
12.94 
13.43 
13.49 
13.20 

2.66 
1.98 
1.27 
0.68 
0.14 
9.62 
9.05 
8.64 
7.89 
7.55 

1.05000 7.26 
1.76000 7 . 0 9  
3.52000 7.02 
7.05000 7.00 

10 .50000 7.00 
17.60000 7.00 
24.60000 7.00 
35.20000 7.00 
7 0 - 5 000 0 7.00 

1 4 1  .ooooo 7.00 
246.00000 7.00 

0.48 0. o i 2  4 0  
0.89 
1.79 
3.08 
4. 51 
6.06 
7 . 5 5  
9.11 

10.53 
11.93 

13. 44 
13.66 
13.70 
13.59 
13.38 
13.11 
12.88 
12.68 
12.49 
12.31 
12.24 
12.39 
12.80 
13.80 
15.75 
19.28 
23.48 
26.06 
29.51 
31.78 
34.2‘4 
39.04 
43.87 
47.75 

12.94 

0.04280 
0.04370 
O . Q U 4 9 0  
O.OU660 
o.ou970 
0.05120 
0.05‘460 
0.05880 
0.065 10 
0.07350 
0.08POO 
0.09660 
0.11300 
0.13400 
0.15900 
0.18900 

0.25200 
0.29400 
0.35700 
0.42000 
0.63000 
0.84000 
1.26000 
2.10000 
u.20000 
8.uoooo 

12.60V00 
21.00000 
29.40000 
42.00000 
8 4  .oooao 

168.00000 
294.00000 

o . 2 i e o o  

PRIMARY 
1.05 
2.28 
4.62 
8.33 

12.04 
16.36 
20.51 
24.73 
26.68 
32.34 
34.88 
35.97 
35.82 
34.62 
32.65 
30.33 
27.97 
26.07 
24.25 
22.39 
20.38 
18.92 
16.09 
14.68 
13 .35  
12.42 
11.90 
11.73 
11.69 
11.67 
11.67 
11 .66  
11.66 
11.66 
11.66 
11.66 

CASCADE 
1.05 
2.28 
4.62 
8.33 

12.04 
16.36 
20.51 
24.73 
28.68 
32.34 
34.88 
35.97 
36.20 
35.86 
35.03 
33.88 
3 2 - 5 8  
31.46 
30.33 
29.1u 
27.81 
26.85 
25.14 
2 4 - 5 8  
24.74 
26.41 
30.86 
37.04 
41.16 
46.62 
50.37 
54.37 
62.29 
70.31 
76.81 
80.9U 

EV ET=0.042041 H E V  
PRIHIEY CASCADE 

0.30 0.30 
0.62 
1.29 
2.12 
3.14 
4.21 
5.26 
6.38 
7.39 
8 .39  
9.12 
9.50 
9.59 
9 . 4 3  
9 . 1 0  
8.69 
8.25 
7.90 
7.56 
7.25 
6.90 
6.67 
6 .25  
6.06 
5.92 
5.85 
5.83 
5.83 
5.83 
5.83 
5.83 
5.83 
5.83 
5.83 
5.83 

0.62 
1.29 
2.12 
3.14 
4.21 
5.26 
6.38 
7.39 
8.39 
9.12 
9.51 
9.71 
9.80 
9.79 
9.71 
9.61 
9.52 
9.45 
9.41 
9.40 
9.46 
9.85 

10.37 
11.43 
13.26 
16.38 
19.97 
22.19 
25.06 
26.97 
29.02 
33 .02  
37.04 
40.30 
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TO=28.0 
E N E R G Y  (NE*) 

0.04920 
0.04970 
0.05060 
0.05210 
0.05410 
0.05650 
0.059 U 0 
0.06330 
0.06820 
0.01550 
0.08520 
0.09140 
0.11200 
0.13100 
0.15500 
0.18500 
0.21900 
0.25300 
0.29200 
0.34100 
0.41400 
0.U8700 
0.73100 
0 . 9 7 U O O  
1.  U6000 
2. U3000 
U.87000 
9 .7@000  

14.60000 
2U.30000 
3U.10000 
U8.70000 
97.40000 

194.00000 

l T O M I C  O I S P L R C E X E N T  C R O S S - S E T I O N S  ( Y A R N S )  BP F A S T  
Z- 2 A =  9.003 

EV ET=O.O487Ul tlEV T D = 3 2 . 0  EV ET=0.055362 n E V  
P R I ! I A R Y  CASCIOE E N E R G Y  (XEV) P R I n A R r  CASCBOE 

0.2u 0 .24  0.055 9 0  0.19 0.19 
0 .50  0.50 6 .05640 0.36 0.36 
0.93 0.93 0.05750 0.72 0.72 
1 . 5 8  1.58 0.05920 1.23 1.23 
7- 35 2.35 0.06140 1.80 1 - 8 0  
3 .13  3.1 3 0.06U20 2-42 2.u2 
? - 9 1  3.91 0.06750 3.02 3.02 
4.73 4.73 0.071 9 0  3.65 3.65 
5 - 4 9  5.49 0 .07750 4.25 U.25 
6 . 2 4  6.2U 0.08580 4. 84 4.84 
6 - 8 0  6.80 0.09680 5 .28  5.28 
7.11 7.12 0.11000 5. 54 5.54 
7.20 7.30 0 .12700 5.64 5.72 
1 .13  7.U1 0.14900 5.62 5.84 
6 .93  7.U6 0.17700 5.349 5.92 
6.66 7.46 0.21000 5.32 5.96 
6.39 7.44 0 .24900 5.15 6.00 
6.16 7.4u 0.28700 5.00 6.04 
5 .95  1 . 4 U  0.33200 U. 87 6.09 
5.16 7.Ul 0.38700 u. 75 6.17 
5.55 7.56 0.07000 4.62 6 . 3 1  
5.40 7.68 0 - 5 53 00 4. 5u 6.46 
5.16 8.20 0 .83000 11. 40 7.03 
5.07 8.75 1.10000 U. 36 7.58 
5.01 9.79 1.66000 4. 3u 8.60 
4.99 11.U8 2.760 00 4.35 10.17 
U - 9 9  14.28 5.53000 4. 36 12.69 
5.00 1 1 - 4 2  11.00000 4. 37 15. U 5  
5.00 19.34 16.60000 4.37 17.17 
5.00 21.80 27 .60000 LI. 37  19.33 
5.00 23.46 3 8.7000 0 4.37 20.78 
5.00 25.22 55.30000 4. 37 22.32 
5.00 28.65 1 10.00000 4.37 25.31 
5.00 32 .08  221 .ooooo 4 - 3 7  28.35 

E L E C T R O N S  XI( H E  

T0=36.0 
E N E R G I ( O E V )  

0.06250 
0.06310 
0.06130 
0.06520 
0.06870 
0.07180 
0.07550 
0.080u0 
0.08660 
0.09590 
o . ioeoo  
0.12300 
0.1U200 
0.16700 
0.19800 
0.23500 
0.27800 
0.32100 
0.37100 
0.03300 
0.52600 
0.61900 
0.92800 
1.23000 
1.85000 
3.09000 
6.190OO 

12.30000 
18.50000 
30.90DDO 
U3.30300 
61.90000 

123.00'300 
247.00000 

A T U U I C  D I S P L A Z E l f E N T  C R O S S - S E C T I O N S  ( Y A R N S )  BY FAST E L E C T R O R S  IN RE 
Z= 2 A =  4.003 

To=4 0.0 
EIUERGI (NEV) 

0.06900 
0.06970 
0.07110 
0.07310 
0.07580 
0.079 30 
0.08340 
0.08880 
0.09570 
0.10500 
0.11900 
0.13600 
0.15100 
0.18400 
0 .21800 
0.25900 
0.30700 
0.3 55 00 
0.41000 
O.Ul800 
0.58100 
0 . 6 8 3 0 0  
1.02000 
1.36000 
7.05000 
3.41000 
6.83000 

13.60000 
20.50000 
3U.10000 
U7.80000 
fiR.30000 

136.00000 
273.00000 

EV ET=0.068376 MEV T0'44.0 EV ETr0.07U715 NEV 
P R I M A R Y  C A S C A D E  E N E R G Y  ( N E V I  w . I n a m  CASCADE 

0.10 0.12 
0 .24  
O.U8 
0.79 
1 .16  
1.57 
1.97 
2.38 
2.17 
3.14 
3.47 
3 - 6 8  
3.78 
3.80 
3.17 
3.71 
3.64 
3.58 
3.53 
3.49 
3.45 
3.43 
3 .41  
3 - 4 1  
3.44 
3.U6 
3 .49  
3.50 
3 - 5 0  
3.50 
3.50 
3.50 
3.50 
3.50 

0.12 
0.zu 
0.08 
0.79 
1.16 
1.57 
1.97 
2.38 
2.77 
3.14 
3.u7 
3.68 
3 . 8 3  
3.96 
U.06 
4.15 
4.24 
4.33 
4-42 
u.54 
4.73 
4.91 
5.51 
6 - 0 4  
6.97 
8.32 

10.42 
12.67 
14.06 
15.80 
16.96 
1 8 - 2 0  
20.6 0 
23.03 

o - o 755 0. 
0.07620 
0.07770 
0.08000 
0.08290 
0 - 0 867 0 
0.09120 
0 - 0 97 2 0  
0.10u00 
0.11500 
0.13000 
0- 1U900 
0.17100 
0.20100 
0.23900 
0.28400 
0.33600 
0.38800 

0.52300 
0.63500 
0.74700 
1 - 12000  
1 .U9000 
z .2uooo 
3.730 00 
7 .47000 

1U.90000 
22.40000 
37 - 30000 
52.30000 
7 9.700 0 0 

149.00000 
2 99.0 00 0 0 

o-uuaoo 

0.10 
0.20 
0.39 
0.66 
0.47 
1.31 
1.6U 
1.99 
2.29 
2.63 
2.91 
3.10 
3.19 
3. 2 3  
3.22 
3.19 
3.15 
3.12 
3.10 
3.07 
3.06 
3.05 
3.07 
3.08 
3.12 
3. 15  
3. 1 7  
3.18 
3.18 
3.18 
3.18 
3.18 
3.18 
3 - 1 8  

0.20 
0.39 
0.66 
0.97 
1 .31  
1 - 6 4  
1.99 
2.29 
2.63 
2.91 
3.10 
3.24 
3.37 
3.48 
3 . 5 8  
3.68 
3.77 
3.88 
4.01 
u.21 
4 . U O  
u. 99 
5.51 
6.38 
7.6U 
9.58 

11.65 
12.90 
1U.49 
15.55 
16.68 
18.86 
21 -07  

TD=4E.O 
ENERGY (WEV) 

0.08190 
0.08270 
0.08U 30  
0.08670 
0.09000 
0.09400 
0.09890 
0.10500 
0.11300 
0.12500 
0.1UlOO 
0.16200 
0.18600 
0.21900 
0.25900 

0.36400 
o.EI2100 
0.118600 
0.56700 

0.81100 
1.21000 
1.62000 
2.U3000 
9.05000 
8.11000 

16.2DDOO 
20.30000 
40.50000 
56 -7ODt)O 
81.10000 

162.00000 
324.00000 

0.30eoo 

0.6egoo 

E V  ET=0.061906 R E V  
P R I N A R r  C B S C A D E  

0.15 0.15 
0 . 3 0  0.30 
0.57 0.57 
0.98 0.98 
1.44 1-40  
1.93 1.93 
2 . 4 1  2.41 
2.91 2.91 
3 . 3 9  3.39 
3.87 3.87 
4. 23 u.23 
1.4fi U. U6 
4.56 Q. 62 
U.5b 4.75 
6.49 4.85 
4.39 4.92 
u.28 4.99 
4.18 5.05 
4 .  10 5.13 
4 .03  5.24 
3 . 9 5  5.41 
3.90 5.58 
3.84 6.17 
3.83 6.72 
3.84 7.68 
3.86 9.15 
3-88 11.4Q 
3.88 13.91 
3.89 15.04 
3.89 17.38 
3.89 18.67 
3.89 20.05 
3.89 22.70 
3.89 25. YO 

EV ET=O.OEIIOU N E V  
P R I U A R Y  CASCADE 

0.04 0.09 
0 .17  0.17 
0.33 0.33 
0.56 0.56 
0.82 0.82 
1.10 1.10 
1.38 1.38 
1.67 1.67 
1.95 1.45 
2.%4 2.20 
2.98 2.48 
2.65 2 -66  
2.74 2.79 
2.7'3 2.91 
2 . 8 0  3.02 
2.79 3.13 
2.77 3.24 
2.76 3.34 
2.75 3.u5 
2.75 3" 59 
2.75 3.79 
2.76 3.98 
2.79 U.56 
2.81 5.01 
2.85 5.89 
2 -88  7.08 
2.91 8.88 
2.91 10.79 
2.91 11.93 
2.91 13.39 
2.91 1u.36 
2.91 15.u0 
2.91 17.91 
2 - 9 1  19.42 
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ATOlIC OISPLAZEMENT CROSS-SECTIONS (BARNS) BY PAST ELBCTRONS I N  H E  
Z= 2 A =  4.003 

EV ET-0.087367 H E Y  TD=56.0 EV ET=0.093565 n E V  TD=60.0 TD=52.0 
E N E R G Y  (MEV) 

0.08820 
0.08910 
0 .09080 
0 .09340 
0.09690 
0.10100 
0.106DO 

EV ET=0.099700 U E V  
PRIXARY CASCADE 

0.02 0.02 
0.08 0. 08 
0.18 0.18 
0.33 0.33 
0.51 0.51 
0.70 0.70 
0.89 0.89 
1.09 1.09 
1.29 1.29 
1.49 1.49 
1.66 1.66 
1.79 1.79 
1.88 1.91 
1 . 9 4  2.02 
1 .98  2.14 
2.00 2.25 
2.02 2.37 
2.04 2.48 

PRIRARY CASCADE 
0.07 0.07 
0.15 0.15 

ENERGY (NEVI PRIMARY 
0.09U50 0.07 
0.09540 0.13 
0.09730 0.2s 
0. i n o o o  0. 41 
0.10300 0.57 
0. i o a o o  0. EO 
0.11400 1. 0 3  
0 .12100 1.24 
0.13000 1. 4 5  
0.14500 1.70 
0.16300 1.88 
0.18700 2.02 

CASCADE 
0.07 
0 .13  
0 .25  
0 .41  
0.57 
0.80 
1.03 
1 . 2 4  
1.45 
1.70 
1.88 
2.02 

ENERGY (NEVI 
0.10000 
0.10100 
0.10300 
0 .10500 

0.29 0.29 
0.48 0.48 
0.70 0.70 
0.93 0.93 
1.17 1.17 
1 . 4 3  1.43 
1.68 1.68 
1 . 9 4  1.94 

0.11000 
0.11500 
0.12100 
0.12900 
0.13900 
0 .15400 
0.17UOO 
0.19900 
0.22900 
0.2C900 
0.31900 
0.37800 
0.94800 
0.51300 
0.59800 
0.69700 
0.84700 
0.99600 
1.49000 
1 - 99000 

0 .11300 
0.12200 
0.13500 
0.15200 
0.17400 

2.15 2.15 
2.30 2.30 

0.20000 
0.23500 
0.27900 
0.33100 
0.39300 
0.45uoo 
0 .52400 
0 .61100 
0 .74200 

2 .39  2.43 
2.44 2.55 
2.47 2.66 
2.47 2.77 
2.47 2.89 

0 .21500 2 - 1 1  2.14 
0.25200 2. 1 6  2.26 
0.29900 2.20 2.37 
0 .35500 2.21 2. 49 
0 .42100 2.23 2.60 
0.48600 2.24 2.71 
0 .56100 2.25 2.83 
0.65400 2.26 2.97 
0 .79500 2.29 3.17 
0.93500 2.31 3.36 
1 .40000 2. 36 3.91 
1 .87000 2. 40 4.38 

2.47 2.99 
2.48 3.11 
2.48 3 .25  
2.50 3 .u5  

2.06 2.60 
2.08 2.74 
2.11 2.93 
2.14 3.12 
2.19 3.66 
2 .23  4. 11 

4.82 
5.82 
7.29 
8.83 
9.76 
0.93 
1.71 
2.53 
4.14 

0 .87300 
1 .31000 
1.74000 

2.51 3.64 
2.56 4 - 2 1  
2.59 4.69 

2.62000 2 .63  5.48 2.80000 2" u4 5.12 2.99000 2.27 
4.36000 2.66 6.59 4 .67000 2.47 6.18 4.98000 2.30 
8.73000 2.68 8.27 9 .35000 2. 49  7.75 9.96000 2.32 

17 .40000 2.69 10 .03  18.70000 2.50 9.40 19 .90000 2.33 
26.20000 2 .69  1 1 - 1 0  28.00000 2.50 10.38 29.90000 2.33 
43  - 6 0000 2 - 6 9  12.45 96.70000 2.50 11.64 49.80000 2.33 
61 .10000 2.69 13 .35  65.40000 2.50 12.47 69.70000 2.33 
87.30000 2.69 14 .30  93.50000 2. 5 0  13 .36  99.60000 2.33 

174.00000 2 .69  16 .15  187 .00000 2.50 1 5 - 0 8  199.000 0 0  2 .33  

ATOKIC DISPLACEMENT CROSS-SECTIONS (BARNS) BY FAST ELECTRO!IS I N  H E  
2= 2 A= 4.003 

E V  ET=0.105774 8 E V  TD=68.0 EV ET=0.111788 R E V  'I'DS72.0 TD=6u. 0 
ENEHGP (PIEV) 

0 . 1 0 t 0 0  
0.10700 
0.1101)o 
0.11300 
0.11700 
0.12200 
0.12900 
0.13700 
0.1UROO 
0.16300 
0.18500 
0 .21100 

E V  ET=O.117745 REV 
P R I R A R Y  CASCADE 

0.01 0.01 
0.08 0.08 
0.19 0.1u 
0.23 0.23 
0.36 0.36 
0.50 0.50 
0.63 0.63 
0.79 0.79 
0.92 0.92 
1.07 1.07 
1.21 1.21 
1.31 1.31 
1.39 1.41 
1.45 1.52 
1.50 1 . 6 3  
1.55 1.74 
1.59 1 - 8 6  
1.62 1.97 
1.65 2.08 
1 .68  2.22 
1.72 2.41 
1 .75  2.58 
1.81 3.07 

3.47 
4.10 
4.95 
6.19 
7.50 
8.27 
9.25 
9.90 

1.93 
0.58 

PRIRRBY 
0.01 
0.06 
0.19 
0.32 
0.46 
0.62 
0.80 
0.97 
1 .15  
1 .32  
1.48 
1.60 
1.68 
1 . 7 5  
1.79 
1.82 
1.85 
1.88 
1.90 
1 .93  
1.96 
1.99 
2 .05  
2.09 
2.13 
2.16 
2.18 
2.18 
2.19 
2.19 
2.19 
2 .19  
2.19 

CASCADE 
0 . 0 1  
0 . 0 6  
0.19 
0 . 3 2  
0.46 
0.62 
0.80 
0.97 
1.15 
1.32 
1.48 
1.61 
1 . 7 1  
1.83 
1.94 
2.05 
2.17 
2 .28  
2.40 
2.54 
2 .73  
2.91 
3 . 4 3  
3.87 
4.55 
5.49 
6.87 
8.33 
9 . 2 0  

10.30 
1 1 - 0 4  
1 1 - 8 0  
13.32 

E N E B G I  (MeV) 
0.11200 
0 .11400 

PBInARY 
0.01 
0.09 
0.16 
0.27 
0. 42 
0.55 
0.71 
0.87 
1.02 
1.19 
1 .33  
1 . 4 4  
1 .52  
1. 59 
1.64 

CASCIDE 
0.01 
0.09 
0.16 
0.27 
0. a 2  
0 .55  
0.71 
0.87 
1.02 
1.19 
1.33 
1.45 
1.55 
1.66 
1 .77  
1.88 
2.00 
2.11 
2.23 
2.37 
2.56 
2.73 
3.24 
3.66 
4 .31  
5.21 
6 .51  
7.09 
8 .71  
9 .75  

10.4u 
11.15 
12.58 

EAERGr(UEV) 
0.11300 
0.12000 
0.12200 
0.12500 
0.13300 

0.11600 
0.11900 
0.12400 
0 .12900 
0 .13600 
0.14500 
0 .15600 
0.17300 
0.19SOO 
0.22300 
0.25700 
0.30100 
0 - 3 5 7 0 0  

0.13600 
0.14300 
0.15300 
0.16UOO 
0.18200 
0 .20600 
0 .23500 
0.27000 
0.31700 
0.37600 

0.24300 
0.28500 
0.33800 
0.40100 
0.47500 
0.55000 
0.63UO@ 
0.74000 
0.89900 
1.05000 
1 .58000 

0.42400 
0.50300 
0.58100 
0.67000 
0.78200 

1.68 
1.71 
1.74 

O.UU700 
0.52900 
0.61200 

1.76 
1.79 
1.83 
1.86 
1.93 
1.96 
2.00 
2.03 

0.7060 0 
0.82UOO 
1.00000 
1.17000 
1.76300 
2.35300 
3.53000 
5.88000 

0.95000 
1.11000 
1.67000 

2.11000 
3 .17000 
5.28000 

2.23000 
3.35000 
5.58000 

11.10000 
22.30000 
33.50000 

1.85 
1.89 
1.92 
1 9u 
1.94 
1.94 
1 - 9 4  
1.94 
1.9u 
1.94 

10 .50000 
21.10000 
31.70000 

74.00000 
52.800no 

2.05 
2.06 
2.06 

11.7O3OO 
23.503 0 0  
35.30000 

55.80000 
78.20000 

1 1 1 . 0 0 0 0 0  
223.00000 

2.06 
2.06 
2.06 
2.06 

58.80000 
82. 40300 

117.00000 
235.00000 

105 .OOOOO 
2111.noooo 



23 

R T O M I C  O I S P L A C B H B N T  C R O S S - S E T I O N S  ( B A R N S )  BY FAST 
2= 2 A= 9.003 

T0=76.0 EV ETs0.1236U7 MET TD=80.0 EV ET-0.129493 B E V  
E N E R G Y ( H E V )  P R I X A R Y  C A S C A D E  E R e R G Y ( E E V )  P R I H A E Y  C A S C A D E  

0,12400 0.01 0.01 0.13000 0.01 0.01 
0.12600 0.01 0.07 0.13200 0.06 0.06 
0.12800 0.12 0.12 0.11 0.11 0.13UOO 
0.13200 0.73 0.23 0.13800 0.20 0.20 
0.13700 0.3U 0.34 0.14300 0.10 0.30 
0.1~l300 0.45 0.45 0. 42 0.42 0.15000 
0.15000 0.57 0.57 0 .15700  0.52 0.52 
0.15000 0.10 0.70 0.16800 0.60  0.64 
0.17300 0.84 
0.19100 0.97 
0.21600 1.10 
0.2@700 1.20 
0.28400 1.27 
0.33300 1.3U 
0.19500 1.39 
0.U6900 l . U U  
0.55600 1 - 1 8  
0.64200 1.51 
0.74100 1.54 
0.865 00 1.58 
1,05000 
1.23000 
1.85000 
2.47000 
3.70000 
fi .18000 

12.30000 
2U. 700 00 
37.00000 
61.80000 
86.50000 

123.00000 
247.00000 

To-8a.o 
ENERGY (REV) 

0.1u200 
0.19300 
O.lU600 
0.15000 
0.15600 
0.16300 
0.11200 
0.1.8300 
0.197 00 
0.21800 
0.2U600 
0 - 2 8 2 0 0  
0.32UOO 
0.38000 

0 .53500  

0.73300 
0.8U600 
0.98700 
1 - 1 9 0 0 0  
1 . U l O O O  
2.11000 

4.23000 
7.05000 

lU.10000 
28.20000 
U2.30000 
70.50000 
98.70000 

1u1.00000 
282.00000 

o.ns100 

o.f i3aoo 

2.87000 

0.8U 
0.97 
1.10 
1 - 2 0  
1.30 
1.40 
1 . 5 1  
1.62 
1.74 

1.96 
2.09 

i . a u  

0.10100 
0.20000 
0.22600 
0.25800 
0.29700 
0.34900 
0.U1UOO 
0.49200 
0.58200 
0.67300 
0.77600 
0.90600 

1.62 2.28 
1 .65  2.uu 
1.72 2.92 
1.75 3.31 
1.79 3.90 
1.82 4.73 
1.8U 5.90 
1.84 7 - 1 4  
1.84 7.87 
1 - 8 4  8.81 
1.84 9.42 
1 . 8 4  10.06 
1.84 11.34 

1.10000 
1.29000 
1.9UOOO 
2.58000 
3.88000 
6. r t7000 

1 2.9000 0 
75.80000 
38.80000 
64.70000 
90.60000 

129.00000 
2 58.00000 

0.76 
0.89 
1-00 
1.10 
1.17 
1.29 
1.29 
1.34 
1.38 
1.u2 
1. U 5  
1.49 

0.76 
0.89 
1.00 
1.10 
1.20 
1.30 
1.uo 
1.51 
1.63 
1.73 
1.85 
1.98 

1.53 
1. 46 
1.63 
1.66 
1.70 
1.73 
1.7U 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 

2. 16 
2.32 
2.79 
3.16 
3.73 
U. 52 
5.64 
6.81 
7.52 
8.40 
8.98 
9.60 

10.81 

E L E C T R O N S  IR B E  

T O G 3 U . O  
E R E E G Y  (EEV) 

0.13600 
0.13100 
0.14000 
0.1U1)OO 
0.15600 
0.15600 
0.16500 
0.17500 

0.20900 
o.ia900 

0.23600 
0.27000 
0.31100 
0.3650 0 
0. U 3200  
0.51UOO 

0.70300 
0.8 11 00 
0.91700 
1.14000 
1.35000 
2.02000 
2.70300 
U.05DOO 
6.7hD00 

13.50000 
27.00000 
U0.50300 
67.60000 
94.70000 

135.00000 
270.00000 

11.60800 

A T O R I C  O I S P L I C E l F I T  C R O S S - S E C T I O N S  ( B A R N S )  0Y P A S T  E L E C T R O N S  IN H E  
Z= 2 A== 4.003 

EV RT=O.111030 I E V  TD=W.O m ~ ~ r 0 . 1 4 6 7 2 2  nEv TD=96.0 
P R I M A R Y  < 

0.02 
0.04 
0.09 
0.16 
0.25 
0.34 
0.UU 
0.5U 
0.64 
0.75 
0.85 
0.94 
1 .01  
1 -01  
1.13 
1 - 1 8  
1.23 
1.27 
1.30 
1 .31  
1 . 3 8  
1.41 
1.U8 
1.51 
1.55 
1.57 
1.59 
1 - 5 9  
1.59 
1 .s9 
1.59 
1.59 
1.59 

ZASCADE 
0.02 
0.011 
0.09  
0.16 
0.25 
0.3U 
0.48 
0.54 
0.6U 
0.75 
0.85 
0.95 
1.03 
1.13 
1.23 
1.33 
1.15 
1.5s 
1.66 
1.79 
1.95 
2.12 
2.55 
2.90 
3.43 
u. 75 
5.19 
6.26 
6.89 
7.70 
8.23 
8.79 
9.89 

E N E R G Y  ( B E V )  
0.14800 
O.lUYO0 
0.15200 
0.15600 
0.16200 
0.17000 
0.17900 
0.19000 
0.20500 
0.22700 
0.25600 
0.29300 
0.33700 
0 .3%00 
0- 46900 
0.55700 
0.66000 
0.76200 
0.80000 
1.02000 
1.24000 
1. 46000  
2.20000 
2.93000 
u.40000 
7.33000 

29.3 0000 
44.00000 
73.30000 
‘(02.00000 
lU6.00000 
293  .00000 

1 a. 600 o o 

P R I M A R Y  C 
0.02 
0.04 
0.09 
0.15 
0.23 
0.32 
0.Ul 
0.50 
0.59 
0.70 
0.79 
0.88 
0.94 
1.01 
1.06 
1.12 
1.16 
1.20 
1.24 
1.27 
1.32 
1.35 
1. u 1  
1.45 
1.08 
1.50 
1.52 
I .  52 
1. 52 
1. 52 
1 - 5 2  
1.52 
1.52 

;ASCP.DE 
0 .02 
0.04 
0.09 
0, 15 
0.23 
0.32 
0.41 
0.50 
0.59 
0.70 
0.79 
0.88 
0.96 
1.06 
1-16 
1.26 
1.37 
1.47 
1.58 
1.70 
1.87 
2.02 
2. US 
2.79 
3.30 
3.99 
4 .98  
6.01 
6.62 
7.39 
7.89 
8.43 
9.u9 

E R E R G T ( M E V )  
0.15300 
0.15500 
0.15800 
0.16300 
0.16900 
0.17500 
0.18500 
0.19800 
0.21300 
0.23600 
0,26500 
0.30400 
0 .3SOOO 
0.41100 
0.887 00 
0.57800 
0.68500 
0.79200 
0.91UOO 
1.06000 
1.29000 
1.52300 
2.28000 
3.01000 
4.57000 
7.61000 

15.200 00 

45.70000 
76.103 O D  

1 06 - 003 00 
152.00000 
304.00000 

3o.aoooo 

EI BT=O. 
P B I I I A E Y  

0.02 
0 . 0 9  
0.10 
0.18  
0.28 
0.37 
0.U8 

0.70 
0.81 
0.92 
1 - 0 1  
1.09 
1.15 
1.21 
1.26 
1.30 
1.34 
1.37 
1.41 
1.1)s 
1.U8 

o . 5 ~  

1.55 
1.59 
1.62 
1.65 
1.66 
1.66 
1.67 
1.67 
1.67 
1.67 
1.67 

35287 PlEV 
C A S C A D E  

0.02 
0. ou 
0.10 
0 -18  
0” 28 
0.37 
0. U8 

0.70 
0.81 
0.92 
1.02 
1.11 
1.21 
1.31 
1.42 
1.53 
1.64 
1 - 7 5  
1 - 8 6  
2.05 
2.21 

0. 58 

2.66 
3.02 
3.57 
4.33 
5. 40 
6.52 
7.19 
8.03 
8.59 
9 - 1 8  

10.33 

BV ETx0.152366 R E V  
P R I M A R Y  

0.01 
0.04 
0.08 
0.15 
0.22 
0.29 
0.37 
0.U6 
0.55 
0.65 
0.7U 
0.82 
o.8a 
0.95 
1-00 
1.06 
1.11 
1 - 1 4  
1. I 8  
1.21 
1.26 
1.29 
1-35  
1.39 
1.u2 
1 - 4 4  
1.U5 
1.Ub 
1.116 
1 - 4 6  
1 - 4 6  
1.46 
1.46 

C A S C A D E  
0.01 
0.0u 
0 .08  
0.15 
0.22 
0.29 
0.37 
0. 46 
0.55 
0.65 
0.74 
0.82 
0.90 
0.99 
1.09 
1.19 
1.30 
1.110 
1.51 
1.62 
1.79 
1 - 9 4  
2.36 
2.68 
3.18 
3.85 
4.80 
5.78 
6.37 
7.10 
7.58 
8 - 1 1  
9.11 
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A T O R I C  O I S P L L C E I E N T  C R O S S - S E C T I O N S  ( B A R N S )  BY F A S T  E L E C T R O N S  I N  B E  
Z= Y A =  9.013 

TD= 4.0 EV ET=0.016169 MEV TD- 0.0 EV ETX0.031857 R E V  T0212.O E V  ET-0.0'47105 HEV 
ENERGY ( H W l  

0.01630 
0.01640 
0.01680 
0.01730 
0.01790 
0.01870 
0.01970 
0.02100 
0.02260 
0.02500 
0.02820 
0.03230 
0.031 10 
0.01a360 
0.051 7 0  
0.06 140  
0.07270 
0.08400 
0.09700 
0.11300 
0.13700 
0.16100 
0.24200 
0.32300 
0.48500 
0.80800 
1.6 1000 
3.23000 
4.85000 
8.08000 

11.30000 
16.10000 

64.60000 
32.30aoo 

113. ooaoo 
161. onooo 

TD=16.0 
ENERGY ( N E V )  

0.OE250 
0.06310 
0.06U40 
0.06620 
0.06870 
0.07180 
0.07550 
0.08050 
0.08670 
0.09600 
0.10800 
0.12300 
0.14200 
0.16700 
0.19800 
0.23500 
0.27800 
0.32200 
0.37100 
0 .P3300 
0.52600 
0.61'100 
0.92900 
1.23000 
1.85000 
3.09000 
6.19000 

12.30000 
18.50000 
30.9D00 0 
43.30000 
61.90000 

123.00000 
2u7.00000 

P R I M A R Y  
7.81 

13.62 
35.53 
60.11 
86.03 

115.40 
145.31 
175.33 
202.08 
227.76 
245.35 
252.80 
251.14 
241.70 
226.75 
209.30 
191.61 
176.89 
163.03 
149.43 
134.11 
122.87 
100.53 

89.21 
78.14 
69.97 
6U.90 
63.07 
62.64 
62.37 
62 - 29 
62-20  
62.20 
6 2 - 1 8  
6 2 - 1 8  
62.18 

C A S C A D E  
7.81 

13.62 
35.53 
60.11 
86.03 

115.40 
145.31 
175 .33  
202 .08  
227.76 
245.35 
25? .83  
253.59 
250.17 
263.07 
233.60 
223 .07  
213.67 
204.30 
194.67 
183 .31  
174.69 
157.38 

144.01 
146.66 
164.20 
193 .70  
214.43 
202.67 
262.10 
283.09 
325.23 
367 .78  
402.33 
424.25 

in9.34 

E N E R G Y  (MEV) 
0.03210 
0.032 4 0  
0.03310 
0.031100 
0.03530 
0.03690 
0.03880 
0.04140 
0 .04460 
0 - Ol(9 3 0 
0 .05570 
0.06370 
0.07320 
0 . O W O O  
0.10100 
0.12100 
0 .14300 
0.16500 
0 .19100 
0.22300 
0.27000 
0.31800 
0.47700 
0.63700 
0.95500 
1.59000 
3.18000 
6.37000 
9.55000 

15.90000 
22 .30000 
31.80000 
63 .70000 

127.00000 
223.00000 
318.00000 

PRIHhRY 
1.87 
4.11 
9.02 

14.76 
22.04 
29.62 
36.99 
44.85 
51.89 
58.63 
63.55 
65 .95  
66.14 
64.53 
61.78 
58.07 
54.48 
51. 50 
48.64 
45-87 
4 2 - 8 8  
40.69 
36.62 
34.70 
32.99 
31.91 
31.36 
31.19 
31 .15  
31.12 
31. 11 
31.10 
31.09 
31.09 
31.09 
31.09 

C A S C A D E  
1.87 
4.11 
9.02 

14.76 
22.0Y 
29.62 
36.99 
44 -85  
51.89 
58.63 
63 .  55 
65.97 
66.91 
66.96 
66.25 
6U. 91  
63. 42 
62.10 
60.80 
59.58 
58.36 
57.65 
57. 42 
58.71 
62.53 
70.42 
85.48 

103.80 
115.34 
130.38 
140.57 
151.36 
172.68 
194.00 
211.45 
222.46 

E N E R G P  {LlEV) 
0.04750 
0.0u900 
0.0U890 
0.0504 0 
0.05220 
0.05860 
0-05740 
0.06120 
0.06590 
0.07300 
0.08240 
0.09420 
0.10800 
0.12700 
0.15300 
0.17800 
0.21100 
0.24uoo 
0.28200 
0.32900 
0.40000 
0.47100 
0 -70600  
0.94200 
1.41000 
2.35300 
4.71000 
9.42000 

14.10000 
23.5000 0 
32.90000 
47.10000 
94. 20000 

188.00000 
329.00000 
U' i l  .ooooo 

ATOnIC D I S P L A C Z R E N T  C B O S S - S E C T I O N S  (BARNS) BY F A S T  ELZCTZOHS I N  B E  
Z= 4 A =  9.013 

E V  ET=0.061946 NEV TD520.0 EV ET=O.O76U13 R E V  TD=24.0 
P R I P I A R Y  

0.56 
1.15 
2.35 
3.87 
5.72 
7.68 
9.62 

11.68 
13.59 
15.52 
16.99 
17.91 
18.35 
18.38 
18.12 
17.71 
17.27 
16.90 
16.58 
16.27 
15.97 
15.78 
15.51 
15.44 
15.44 
15.49 
15.54 
15.55 
15.55 
15.55 
15.55 
15.55 
15.55 
15.54 

CASC4DE 
0.56 
1.15 
2.35 
3.87 
5.72 
7.68 
9.62 

11.68 
13.59 
15.52 
16.98 
17.92 
18.61 
19.1U 
19 .53  
19.84 
20.13 
20.41 
20.7U 
21.17 
21.85 
22.57 
24.97 
27.14 
31.02 
36.89 
46.08 
55.9 8 
62.07 
69 .85  
75.02 
80.51 
91.12 

101.92 

E N E R G Y  ( N E V )  
0.07710 
0.07790 
0.07940 
0.08170 
O . O R u 9 0  
0.08860 
0.09320 
0.09930 
0.10600 
0.11800 
0.13300 
0.15200 
0.17500 
0.20600 
0.2111100 
0.29000 
0 .34300 
0 .39700 
0.45800 
0.53900 
0.64900 
0.76400 
1.14000 
1.52000 
2.29000 
3.82000 
7.64000 

15.20000 
22.90000 
38.20000 
53.40000 
76.40000 

152.00000 
305.00000 

P R I R I R Y  
0.37 
0.78 
1.51 
2.53 
3.74 
5.01 
6.28 
7.63 
8.76 

10.17 
11.23 
11.95 
12.36 
12.54 
12.54 
12.44 
12.32 
12.22 
12.14 
12.08 
12 .03  
12.02 
12 .07  
12.14 
12.25 
12.36 
12.42 
12 .44  
12.44 
12.44 
12.43 
12.44 
12. 44 
12.44 

C A S C A D E  
0.37 
0.78 
1.51 
2.53 
3.74 
5.01 
6.28 
7.63 
8.76 

10.17 
11.23 
11.97 
12 -54  
13.07 
13.53 
13.86 
14.38 
14.78 
15.22 
15.76 
16.56 
17.33 
19.69 
21.77 
25.24 
30.25 
37.85 
45.91 
50.85 
57.09 
61.20 
65.62 
74. 1 3  
82.77 

ENERGY (nEV) 
0.09140 
0.09230 
0.091a10 
0.09680 
0.10000 
0.10500 
0.11000 
0.11700 
0.12600 
0.14000 
0.15800 
0.18100 
0.20800 
0.216400 
0.28900 
0.34400 
0.40700 
0.47000 
0.54300 
0.63300 
0.76900 
0.90500 
1.35000 
1.81300 
2.71300 
4.52000 
9.05000 

18.10000 
27.10000 
45.20000 
63.30000 
90.50300 

181.00000 
362.00000 

P R I H A R Y  
0.93 
2.06 
3.98 
6.89 
9.96 

13.hU 
16.78 
20.34 
23.59 
26.83 
29 -24  
30.58 
30.97 
30.63 
29.75 
28.60 
27.37 
26.36 
25.43 
24.54 
23.58 
22.92 
21.79 
21.32 
20.97 
20.81 
20.77 
20.75 
20.74 
20.73 
20.73 
20.73 
20.73 
20.73 
20.73 
20.73 

C A S C A D E  
0.93 
2.06 
3.98 
6.89 
9.96 

13.44 
16.78 
20.34 
23.59 
26.83 
29.24 
30.60 
31.37 
31.84 
32.00 
31.97 

31.79 
31.77 
31.8U 
32.111 
32.58 
34.57 
36 -80  
41.00 
47.93 
59. Ph 
72.41 
80.33 
90.57 
97.39 

104.73 
118.97 
133.24 
144.81 
152.24 

31 -86  

E V  ET=O.O90532 f lEV 
P R I R A R Y  

0.27 
0.55 
1 .07  
1.78 
2.53 
3-51, 
4 .37 
5.32 
6.26 
7.27 
8.08 
8.67 
9.03 
9.26 
9.39 
9.44 
9.48 
9.50 
9.54 
9.53 
9.65 
9.72 
9- 90 

10.03 
10.17 
10.28 
10.35 
10.36 
10.37 
10.36 
10.36 
10.36 
10.36 
10.36 

C A S C A D Z  
0.27 
0.55 
1.07 
1.78 
2.53 
3.55 
4.37 
5.32 
6.25 
7.27 
8.08 
8.68 
9.18 
9.67 

10.14 
10.61 
11 -08  
11.51 
11.99 
12.56 
13.37 
14.14 
16.38 
18.32 
21.37 
25.73 
32.22 
39.06 
43.13 
48.35 
51.80 
55.48 
62.63 
69.80 



T0=28.0 
ENERGY ( H E Y )  

0.10500 

0.10800 
0.11100 
0.11500 
0.12100 
0.12700 
0.13500 
0.14600 
0.16100 

0.208 00 
0.23900 
0.28100 
0.33300 
0.39600 
0.U6900 
0.5U200 
0 .62500  
0.73000 
0.88600 
1 .04000  
1.56000 
2.08000 
3.12000 
5.21000 

i o . w o o o  
20.80000 
31.20000 
52.10000 
73. oooon 

1 04. 00000 
20R.00000 

0.10600 

0 . 1 ~ 2 0 0  
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BTOMIC D T S P L A C E M E N T  CRDSS-SECTIONS (BARNS) EP FAST E L E C T R O N S  I N  B E  
Z= 4 A= 9.013 

EV ET=0.104327 KEV 
P R I n A R Y  C A S C A D E  

0. i u  0.14 
0.34 0.34 
0.71 0.71 
1.23 1.23 
1.85 1.85 
2 - 6 9  2.64 
3.29 
4.00 
4.75 
5.47 
6.13 
6 . 6 2  
6.97 
7.23 
7.41 
7.55 
7.66 
7.76 
7 .85  
7.95 
H.07 
8.17 
8.41 
8.55 
8 - 7 0  
8.81 
8.87 
8.88 
8.88 
6 - 8 8  
8.88 

8.88 
8 . w  

3.29 
0.00 
u.75 
5.41 
6.13 
6.64 
7.09 
7.56 
8.02 
8.49 
8.97 
9.42 
9.90 

10.47 
11.26 
11.98 
14.11 
15.86 
18.61 
22.46 
28.09 
33.99 
37.51 
42.00 
46.97 
4 8 - 1 0  
5 4 - 2 3  

TDE32.0 
E N E R G Y  (NEV) 

0.11800 

0.12200 
0.12600 
0.13000 
0.13600 
0.14300 
0.15300 
0.16400 
0.18200 
0.20600 
0.23500 
0.27000 

n. 12000 

0.31800 
0 - 3 7 7 0 0  
0.44700 
0.53000 
0.61200 
0.70600 
0.82400 
1.00000 
1.17000 
1.76000 
2.35000 
3.53000 
5.89000 

1 i .70000 
23.50000 
3 5.3 000 0 
58,90000 
82.000 00 

117.00000 
235.00000 

EV ETs0.117819 l l E V  T 0 = 3 6 . 0  EV E T Z O .  131028 )IEV 
P R I H l l R Y  C A S C A D E  E N E B G l  l l E V l  P R I H A R Y  C A S C A D E  

0.03 
0. 30  
0.56 
1.03 
1. u5 
1.99 
2. 53 
3. 15 
3.68 
4.31 
9.86 
5.28 
5.60 
5.87 
6.09 
6.26 
6 .  U2 
6.55 
6.67 
6.79 
6.94 
7.06 
7.32 
7.46 
7.61 
7.11 
7.76 
7.77 
7.77 
7.77 
7.77 
7.77 
7.77 

0.03 
0.30 
0.56 
1.03 
1 - 8 5  
1.99 
2.53 
3 .  I 5  
3.68 
4. 3 1  
4.86 
5.30 
5.70 
6.15 
6.59 
7.05 
7.53 
7.97 
8.44 
8.99 
9.75 

10.42 
12.42 
14.04 
16.54 
19.98 
24.92 
?O- 15 
33.25 
37.18 
39.77 
U2.VB 
47.88 

O . l i 200  
0.13300 
0.13600 
0.14300 
0.14500 
0.15100 
0.15900 
0.17300 
0.18300 
0.20300 

0.26200 
0.30100 
0.35100 
0.41900 
0.49700 
0.58900 
0.68100 
0.78600 
0.91700 
1.11DOO 
1.31000 
1.96000 
2.62000 
3.93000 
6.55000 

13.10000 
26.200 0 0 
39.30000 
65.50000 

0.22900 

91.70000 
131.00300 
262.00000 

A T O n I C  D I S P L A C E n E N T  C R O S S - S E C T I O N S  ( B A R N S )  B Y  FAST ELECTRONS:  ?2 8E 
z= a a= 9.013 

TD;I)O.O 
ENERGY [MEV') 

0.14500 
0.14600 
0.14900 
0.15400 

0.16700 
0.17500 

0.201 00 
0.22300 
0.25100 

0 - 15900 

0.18700 

0.28700 
0.331 00 
0.38800 
0.46000 
0.54700 
0.6Y700 
n . 7 ~ 8 0 0  
0.86300 
1.00000 
1.22000 
1.U3000 
2.15000 
2.87000 
4.31000 
7.19000 

1 U.30000 
28.70000 

7 1 - 90000 

143.00000 
'187.00000 

u3. inooo 

ino.ooooo 

EV xr:o.iu3971 nEv 
P R I P A R Y  C A S C A D E  

0.08 0.08 
0.15 
0.3K 
0.67 
0.96 
1.35 
1.68 
2.09 
2.U7 
2.91 
3.31 
3.66 
3.44 
s.21 
4.uu 
4.65 
4.8U 
4.99 
5.14 
5.28 
5. us 
5.57 
5.83 
5.96 
6.08 
6.17 
6.21 
6.22 
6.22 
6.22 
6 . 2 2  
6.22 
6.22 

0.15 
0.36 
0.67 
0.96 
1.35 
1.68 
2.09 
2.07 
2.91 
3.31 
3 .67  
4-02 
4.41 
4.82 
5.25 
5.70 
6.11 
6.55 
7.08 
7.74 
8.36 

10.10 
11.U8 
13.58 
16.U1 
an. 4 3 
2U.6U 
27.13 
30.78 
32.32 
34.53 
38.85 

TDl4U.O EV ET=O.156663 N E V  
EWERGT ( N E V I  P R I M A R Y  C A S C A D E  

0.08 0.08 n. 15800 
0.15900 
0.16200 
0.16700 
0.17300 
0.18100 
0.19100 
0.20300 
0.21900 
0.2u200 
0.27800 
0.3 1300  
0.36000 
0.42200 
0.50100 
0.59500 
0 .) 704 00 
0.81400 
0.93900 
1 - 090 0 0 
1.33000 
1.56000 
2.311000 
3.13000 
4.69000 

15 .60000  
31.30000 
U6.90000 
78.30000 

109.00000 
1 5 6 - 0 0 0 0 0  
313.00000 

7.83000 

0.13 
0.29 
0.54 
0.80 
1 - 1 0  
1.43 
1.75 
2.09 
2. U6 
2.83 
3.14 
3. 41 
3.67 
3.91 
4.12 
9.31 
u. u7 
4. 6 1  
4.76 
4.93 
5.05 
5.29 
5. U2 
5.53 
5.61 
5.65 
5.65 
5.65 
5.65 
5.65 
5-65  
5.65 

0.13 
0.29 
0.54 
0.80 
I .  10 
1.U3 
1.75 
2 . 0 9  
2.46 
2.83 
3.16 
3.48 
3 - 8 4  
a.2u 
4 . 6 6  
5.09 
5.89 
5.91 
6.38 
7.05 
7.63 
9.26 

10.56 
12.48 
15.09 
18.78 
22.61 
20 .86  
27.74 
29.60 
31.61 
35.54 

TD=1(B.O 
E N E R C r ( a E V )  

0.17000 
0.17200 
0.17500 
0.18000 
0.15700 
0.19600 
0.20600 
0.21900 
0.23600 
0.26200 
0.295 00 
0.31800 

0.U5600 
0.54100 
0.611200 
0.76100 
0.87900 
1.01000 
1.18000 
1.U3DDO 

0.38aoo 

1.6900C 
2.5300C 
3 - 3 80 0 0 
5.07000 

16.90000 
33.80000 
50.70000 
8U.50000 

1 18  .ooooo 
164.00000 
338.00500 

8 . ~ 5 0 n o  

0.10 
0.19 
0. 47 
0.81 
1 - 1 9  
1.58 
2.03 
2.53 
2 - 9 9  
3.51 
3.96 
4.35 
4.65 
4.91 
5.11 
5.34 
5.52 
5.66 
5.80 
5.91 
6.10 
6.23 
6.49 
6 .63  
6.76 
6.85 
6.90 
6.91 
6.91 
6.91 
6.91 
6.91 
6.91 

0.10 
0.19 
0.47 
0.81 
1.19 
1.58 
2.03 
2.53 
2.99 
3.51 
3.96 
4.36 
4.711 
5.14 
5.57 
6.02 
6.49 
6.92 
7.37 
7.90 
8.62 
9.29 

11.14 
12.63 
14.91 
1 8 - 0 1  
22.49 
27.13 
29.88 
33.37 
35.68 
38.13 
42.30 

E V  ET=0.169118 REV 
C A S C A D E  

0.04 
PEIUABY 

0, OY 
0.13 
0.25 
0. uu 
0. b9  
0.96 
1.21 
1.49 
1.79 
2.13 
2.45 
2.74 
2.99 
3.25 
3.48 
3.70 
3.89 
4.05 
U. 19 
4. 33 
4.49 
4 - 6 2  
4.85 
4.97 
5.07 
5.1U' 
5 - 1 9  
4 .  i e  
5 - 1 8  
5.18 
5.16 
5.18 
5.18 

0.13 
0.25 
0.u 
0.69 
0.96 
1.21 
1.49 
1.79 
2.13 
2 - 4 5  
2.76 
3.06 
3.41 
3.79 
u. 18 
4. 60 
4.99 
5.38 

6.46 
7.04 
8.57 
9.77 

11.57 
13.98 
17.39 
70. %9 
22.97 
25.59 
27.31 
29.17 
32.75 

5-84  
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ATONIC DISPLKEUENT CROSS-SECTIONS (BARNS)  BY FAST E L e c r u o N s  IN B E  
Z= 4 A =  9.013 

T D = 5  2 - 0 
ENERGY (NEV) 

0.18300 
0.18400 
0 .18800 
0.19400 
0 .20100 
0.21000 
0.221 00 
0.23500 
0.25300 
0.28100 
0.31700 
0.36200 
0.41700 
0.U8900 
0.58000 
0 .68900 
0.81600 
0 .94300 
1 . 0 8 0 0 0  
1 .26000 
1 .54000 
1.81000 
2.72000 
3.62000 
5 .44000 
9.06000 

18.10000 
36.20000 
54. UOFOO 
90.60000 

126.00000 
181.0@000 

T D = 6 4 . 0  
E N E R G Y  (UEV) 

0.21800 
0.22100 
0 .22500 
0.23100 
0.24000 
0 . 2 5 1 0 0  
0.261aOO 
0.28100 
0 .30300 
0.33600 
0.37900 
0.43300 
0.49800 
0.58500 
0.69300 
0.82300 
0.97500 
1 .12000 
1.30000 
1 .51000 
1.84000 
2 .16000 
3.25000 
4.33000 
6.50000 

10.80000 
21 .60000 
43-  30000 
65 .00000 

108.00000 
151.00000 
21 6.00000 

EV ET=0.181349 nEV 
PBIU A B Y  CASCADE 

0 .06  0 .06  
0.09 
0.23 
0.41 
0.60 
0.82 
1 .05  
1.30 
1.55 
1 .86  
2.15 
2 - 4 2  
2.67 
2.91 
3.14 
3.35 
3 .55  
3.70 
3.84 
3.98 
4.14 
4 . 2 5  
4.U8 
4.58 
U . 6 8  
4.75 
U.78 
4.78 
4.78 
4.78 
4 .78  
4 .78  

0.09 
0 .23  
0.41 
0.60 
0.82 
1.05 
1.30 
1.55 
1.86 
2.15 
2.44 
2.73 
3.06 
3 - 4 2  
3 .80  
u.21 
4.57 
4.?8 
5.38 
6.00 
6.53 
7.99 
9.10 

10 .79  
13.02 
16 .18  
19.42 
21.34 
23 .76  
25.33 
27.06 

TDz56.0 1 V  ET=0.193368 R E V  
ENERGY (PIEV) PBIf4ARY CASCADE 

0.19500 0 .05  0.05 
0 .19700 
0 .20100 
0.20600 
0.21400 
0.22400 
0.23500 
0 .25100 
0.27000 
0 .29900 
0.33800 
0.38600 
o.uuuoo 
0.52200 
0.61800 
0.73400 

1 .ooooo 
1.16000 
1.35000 
1 .64000 
1 .93000 
2 .90000 
3 .86000 
5.80000 
9.66000 

19.30OOO 
3 E - 6000 0 
58.00000 
96.60000 

135.00000 
193.00000 

0.e700o 

0.10 
0.21 
0.34 
0.52 
0.72 
0. 9 1  
1.14 
1.37 
1.64 
1.91 
2.17 
2. Y O  
2. 6 3  
2. 8 6  
3 . 0 1  
3.26 
3.41 
3. 55 
3.68 
3. 84  
3.95 
U. 1 6  
4.26 
4.35 
4.41 
4. 44 
4.44 
4. 44 
4. 44 
4. 44 
4.49 

0.10 
0 .21  
0 .34  
0.52 
0.72 
0.91 
1.14 
1.37 
1.64 
1.91 
2.18 
2.U5 
2.77 
3.11 
3. 48 
3.87 
4.21 
U. 60 
5.02 
5.59 
6 .09  
7. 47 
8.52 

10.11 
12.19 
15.13 
18.15 
19 .93  
22.18 
23.66 
25. 25 

TD=60.0  E V  ET=0.205185 NEV 
ENEHGY(t4EV) PRIMARY CIISCADE 

0.20700 0.04 0.04 
0.20900 
0.21300 
0.21300 
0.22700 
0.23800 
0.25000 
0.26600 
0.28700 
0.31900 
0.35900 
0.41000 
0. 47100 
0.55300 
0.65600 
0.17900 
0.92300 
1.06300 
1.23000 
1.43000 
1 . 7 U O O O  
2.05300 
3.07000 
4.10000 
6.15000 

10.20300 
20.50300 
41.00000 
61.50000 

102.00300 
143.000fl0 
205.00000 

ATOMIC DISPLAZEUENT CROSS-SFLTIOWS (BAENSl BP FAST E L E C T R O N S  I N  B E  
Z= 4 A =  9.013 

E V  ET=0.216810 UEV TDzb8.O EV ET=O.Z%8252 N E V  'TV=72.0 
PRINART CASCADE ENERGY MEVI PRIMARY CASCADE ENEBGI I H E V )  

0.02 
0.08 
0.16 
0.26 
0.41 
0.56 
0 .72  
0.90 
1.09 
1 .32  
1.55 
1.78 
1.99 
2.21 
2.43 
2 .63  
2.81 
2.95 
3 .09  
3.21 
3 .35  
3.45 
3 . 6 U  
3.73 
3.81 
3.86 
3.88 
3.89 
3.89 
3.89 
3.89 
3.89 

0.02 
0.08 
0.16 
0 .26  
0 .u1  
0.56 
0.72 
0.90 
1.09 
1.32 
1.55 
1.79 
2.04 
2.33 
2.65 
2.99 
3.35 
3 .67  
4.02 
4 - 4 0  
4.93 
5.39 
6.64 
7 .58  
8 .98  

10.82 
1 3 - 4 1  
16.06 
17 .62  
19.58 
20.88 
22.27 

0.23000'  
0 .23200 
0 .23700 
0.2u400 
0.2 5300 
0.26900 
0.27800 
0 .29600 
0.31900 
0.3 5300 
0 .39900 
0 .45600 
0.52400 
0.61600 
0.73000 
0.86700 
1 .02000 
1.18000 
1 .36000 
1 .59000 
1.94000 
2 .28000 
3. U2000 
9.56000 
6.84000 

11 .40000 
22.80000 
45.60000 
68.40000 

114.00000 
159.00000 
228 .ooooo 

0.03 
0.06 
0.14 
0.25 
0.37 
0.50 
0.65 
0.81 
0.99 
1.20 
1 .42  
1 .63  
1.83 
2.05 
2.26 
2.45 
2. 63 
2.77 
2.89 
3.02 
3. 1 5  
3.25 
3 .43  
3. 51 
3" 5 9  
3.63 
3.65 
3.66 
3.66 
3.66 
3.66 
3. 66 

0.03 
0.06 
0.14 
0.25 
0.37 
0.50 
0.65 
0.81 
0.99 
1.20 
1.u2 
1.6U 
1.88 
2.16 
2.47 
2.80 
3.13 
3.45 
3.70 
4.15 
4.67 
5.11 
6.29 
7.18 
8.51 

10.26 
12.70 
15.19 
16.66 
18.52 
19.73 
21.0u 

0.24100 
0.24400 
0.2U900 
0.25600 
0.26500 
0.27700 
0.29200 
0.31100 
0.33500 
0.37100 
O.Ul900 
0.47900 
0.55DOO 
0.64600 
0.76600 
0 . ~ 1 0 0 0  
1.07000 
1.24000 
1.43000 
1.67000 
2.03300 
2.39300 
3.59000 
4.79000 
7.18000 

11.90300 
23.90000 
47.90000 
71 .80000 

119.00000 
167.00000 
239.00300 

0 .09  
0.18 
0.31 
0.46 
0.64 
0.81 
1.01 
1 .22  
1.47 
1 .72  
1.96 
2.18 
2.40 
2.63 
2.83 
3.02 
3.16 
3.30 
3 .43  
3.58 
3 .68  
3 .88  
3.98 
4.06 
4.12 
4. 1 ' 4  
4 .  15 
4 .15  
4.15 
4. 15  
4.15 

0.09 
0.18 
0.31 
0.06 
0.64 
0.81 
1.01 
1.2) 
1.47 
1.72 
1 .91  
2.23 
2.53 
2.86 
3.22 
3.59 
3.92 
4.29 
4. 69 
5.24 
5.72 
7.02 
8.02 
9.51 

11.45 
14.22 
17.00 
18.70 
20.79 
22.18 
23.67 

E V  ET~0.239520 U E V  
PRINABY CASCADE 

0.02 
0.06 
0.13 
0.22 
0 . 3 3  
0.45 
0.59 
0.7u 
0.90 
1.09 
1.30 
1.51 
1.70 
1.91 
2.11 
2.30 
2.47 
2.61 
2 .73  
2.85 
2.98 
3.07 
3.2'4 
3.32 
3 - 3 9  
3. 4 3  
3.45 
3.45 
3.45 
3.45 
3.45 
3.45 

0.02 
0.06 
0.13 
0.22 
0.33 
0.45 
0.59 
0.74 
0.90 
1.09 
1.30 
1.52 
1.74 
2.01 
2. 31 
2.63 
2.95 
3.26 
3.58 
3.94 
4.42 
4.85 
5.98 
6.83 
8-09  
9.73 

12.0: 
19.B2 
15.80 
17.50 
18.70 
19.9U 
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, ATOUIC DISPLACEMENT CROSS-SECTIONS (BARNS) 3 Y  FllST ELECTRONS I N  8E 
Z= 4 8-  9.013 

10=76 .0  E V  Er=0.250621 R E V  
E N E R G Y  (8EV) PRIMARY CASCADE 

0.25300 0.03 0.03 
0.25500 0.05 0.05 
0 .26000 0.11 0.11 
0.26800 0.20 0.20 

TD=BO.O EV ET~0 .261563  R E V  
PRI8ARP CASCADE 

0 .03  0.03 
0. 0 5  0. 05 
0.11 0.11 
0.18 0.18 
0.27 0.27 
0.38 0.38 
0. 49 0. u9 
0.62 0.62 
0.76 0.76 

TDT8U.O 
E N E R G Y  (NEV) 

0.27500 
0.27700 
0.28300 
0.29100 
0.30200 
0.31500 
0.3 32 0 0 
0.35100 
0.38100 
0.42200 
0.47600 
0.54UOO 
0.62600 
0.73500 
0.87100 
1.03000 
1.22000 
l.UlDO0 
1.63000 
1.90000 
2.31000 
2.72000 
Lt6.U80O0 
4.44000 
8.17000 

13.60300 
27.20000 
591.U0000 
81.70000 

136.00500 
190.00000 

E V  ETE0.272352 U E P  
PRIRARI CASCADE 

0.03 0.03 
0.04 0. 04 
0.10 0.10 
0.17 0.17 
0.25 0 .25  
0.34 0.34 
0. 45 0.u5 
0.57 0.57 
0.70 0.70 
0.86 0.86 
1.09 1.04 
1.22 1.23 
1.39 1 -43  
1.5A 1.67 
1 - 7 7  1.94 
1.94 2.22 
2.10 2.53 
2.22 2.80 
2.39 3.09 
2.44 3.111 
2.56 3.84 

u.22 

ENERGY (MEV) 
0.26UOO 
0.26600 
0 .27200 
0.27900 

0.27800 
0.29000 
0.30500 
0.32500 
0.35000 

0.43800 
0 . 3 ~ a o o  

0.30 
0 .41  
0 .53  
0.67 
0.82 
1.00 
1.20 
1.40 
1.58 
1.78 

2.17 
2 .33  
2.47 
2.58 
2.70 
2.82 
2.91 
3.07 
3.15 
3.21 
3.25 
3.27 
3.27 
3.27 
3.27 
3.27 

1 - 9 8  

0.30 
0.u1 
0.53 
0.67 
0.82 
1 - 0 0  
1.20 
1.41 
1.62 
1.88 
2.17 
2.48 
2.79 
3.09  
3 - 4 0  
3.75 
9.21 
4.61 
5.69 
6 . 5 1  
7.71 
9.28 

11 .48  
13.71 
15.03 
16.69 
17.78 

0.29000 
0.30300 
0 .31900 
0.3UOOO 
0.36600 
0. 40s  00 
0.U5700 
0 .52300 
0.60100 
0.70600 
0 .83700 
0.99300 
1.17000 
1.36000 
1.56000 
1.83000 
2.22000 
2.61000 
3.92000 
5.23000 
7.8U000 

13.00000 
26.10000 
52 .30000 
78. U 000 0 

130.00000 
183.00000 

0.93 0.93 
1.11 1.11 

0 .50100 
0.57600 
0.67600 
0.80100 
0.95200 

1. 30 1.31 
1. 48 1.52 
1.68 1.77 
1.87 2.05 
2. os 2 .35  
2.21 2.65 
2.30 2.95 
2. u5 3.2.3 

1.12000 
1.30000 
1.50000 
1.75000 
2.13000 
2 .50000 
3.75000 
5.01000 
7.51000 

12 .50000 
25.00000 
SO.  10000 
75.10000 

125.00000 
175.00000 

2.56 
2.68 
2.77 
2.92 
2.99 
3.05 
3.09 
3.11 
3.11 
3.11 
3.11 
3.11 

3.58 
4.02 
P.41 
5.u5 
6 - 2 3  
7.37 
8.85 

10.95 
13.08 
lU.33 
15.89 
16.95 

2.611 
2.78 
2.85 
2.91 
2.94 
2.96 
2.96 
2.96 
2.96 
2- 96 

5.21 
5.96 
7.06 
8 - 4 9  

10.U8 
12.50 
13.70 
15.20 
16.18 

ATONIC DISPLACENZNT CROSS-SECTIOAS 
z= 4 A= 

(BARNS) 
9.013 

BY FAST ELECTRONS I N  R E  

EY ET=0.2B2¶9U NEV 
PRINARP CASCIDE 

0.02 0.02 
0.0u 0.0u 
0.09 0.09 

TD192.0 EV ET~0.293U96 MET TOc96.0 
E N E R G Y  (SEV) PRIMARY CASCADE ENEtlGY (NEV) 

0.29600 0.02 0.02 0.30600 
0.2990 0 0.01 0.04 0.30900 
0.3O500 0.08 0.08 0.31600 

E Y  ETEO. 303862 NEV 
P R I H A R Y  CASCADE 

0.01 0.01 
0.03 0.03 
0.08 0.08 

TD=88.O 
E N E R G Y  (REV) 

0.28500 
0.28BOO 
0.29100 
0.30200 
0.31uoo 
0.37800 

0 . 1 5  
0.23 
0.32 
0 .42  
0 .52  
0.65 
0.80 
0.97 
1.14 
1.31 
1 .50  
1.68 
1.85 
2.00 
2. '12 
2.23 
2.33 
2. uu 
2.52 
2.56 
2 .72  
2.78 
2.81 
2.82 
2.83 
2.83 
2.83 
2.83 

0.15 
0.23 
0.32 
0.u2 
0.52 
0.65 
0.80 
0.97 
1.15 
1.35 

1 - 8 4  
2.12 
2.42 
2.68 
2.95 
3.27 
3.68 
4.011 
5.01 
5.72 
6 .77  
8.13 

10.04 
11.97 
13.11 
14.5U 
15.50 

3 - 5 8  

0.31UOD 
0.32500 
0.3 U000 
0 .35800 
0.38100 
0 .u1000 
0.U5400 
0.51300 
0.58600 
0.67500 
0.79200 
0.93900 
1.11000 
1.32000 
1 . s2000  
1.76000 
2.05000 
2 .49000 
2.93000 
Y.uoooo 
8.80000 

1U.60000 
29.30000 
58.60000 
88.00000 

146.00000 
205.00000 

5.86000 

0 .1U 
0.21 
0.30 
0.34 
0.49 
0 .60  
0.75 
0.91 
1. 08 
1.24 
1. 42 
1.60 
1.76 
1.91 
2.03 
2.13 
2.23 
2.34 
2.41 
2.55 
2.61 
2.66 
2. 69 
2.70 
2.70 
2.70 
2.70 
2 -70  

0.1U 
0.21 
0.30 
0.39 
0.49 
0.60 
0.75 
0.91 
1.09 
1 .28  
1.50 
1.76 
2.02 
2.31 
2.57 
2.84 
3.1u 
3 - 5 4  
3.89 
4 - 8 1  
5.50 
6.51 
7.81 
9.64 

11 -49  
12.58 
13.9U 
1U. 86 

0.32500 
0.33700 
0.35200 

0 - 1 3  0.13 
0.20 0.20 
0.27 0.27 

0.3U500 
0.36700 
0.39600 
0.43R00 
O . U Y 5 0 0  
0 .56500 
0.65000 
0.76UOO 

0.37000 
0.39500 
0. '42500 
0.U7000 
0.53100 
0.60700 
0.69eoo 
0.n2000 
0.97200 
1.15000 
1.36300 
1 .  SUO 0 0  
1.82000 

0.36 0.36 
0.46 0.46 
0.56 0.56 
0.70 0.70 
0.86 0.86 
1.02 1.03 
1 -16  1.21 
1.35 1.U3 
1.53 1-68 
1.68 1.94 
1.83 2.21 
1.95 2.47 
2.01 2.73 
2.1u 3.02 
2.24 3.41 

0.90500 
1.07000 
1.27000 
1.47000 
1.69000 
1 - 98000 
2 .u0000 

2.12000 
2.58000 

2.82000 
u.24000 
5.65000 
8.U8000 

14.lOUUO 
28.20000 
56.500 00 
84. 80000 

141.00000 
198.00000 

3.03000 
U.55000 
6.07000 
9,111100 

30.30000 
60.70000 
91.10000 

151.00300. 
212.00000 

i5 .100oo 

2.31 3.74 
2 -44  U.63 
2.50 5.30 
2.55 6.27 
2.58 7.51 
2.59 9.27 
2.59 11.05 
2.59 12.09 
2.59 13 -39  
2.59 1'4.27 
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hTOilIC DISPLACERENT CROSS-SEXTlONS (BARNS) BY FAST ELECTRONS IN C 
Z= 6 A =  12.011 

TD= 4.0 EV ETL0.021439 nEV TD= 8.0 EV ET=0.012048 U E V  T0=12.0 E V  ET=0-061915 R E V  
CASCADE ENERGY (MEV) PRIHARY CASCllDE 

2.63 0.06250 1.3U 1.34 
maw ( H E V )  

0.02160 
0.021 80 
0.02220 
0 .02290 
0.02370 
0 .02480 
0.02610 
0.02780 
0 .03000 
0.03320 
0.03750 
0.04280 
0 .04930 
0.05780 
0.06860 
0.081 40 
0.09640 
0.11100 
0.12800 
0.15000 
0 .18?00 
0.21 1100 
0.32100 
0.42500 
0.6u300 
1.07000 
2.14000 
4.28000 
6 .43000 

10 .70000 
15.00000 
21 .40000 
42.80000 
85.10000 

150.00000 
214.00000 

T D = 1 6 . 0  
ENERGY ( R E V )  

0 .08190 
0 .08210 
0.08930 
0.08670 
0.09000 
0.01u00 
0.09890 
0.10500 
0.11300 
0.12500 
0.14100 

0.18600 
0.21900 
0.25900 
0.30800 
0.36500 
0.42100 
0.48600 
0.56700 
0.68900 
0.81100 
1 .21000 
1.62000 
2.93000 
4.05000 

16 .20000 
24.30000 
40.50000 
56 .70000 
81 .10000 

162.00000 

0.16200 

8.1 ioao 

PRIMARY 
9 . 2 7  

20.92 
41.55 
75.05 

108.58 
147.67 
185.31 
223.58 
259.43 
292.79 
316.10 
326.33 
325.34 
314.8U 
291.20 
276.54 
255.39 
238.20 
221.76 
204.91 
106.67 
173 .36  
147.43 
134.48 
122 .05  
113 .23  
107.96 
106.09 
105.61 
105.30 
105.20 
105 .13  
105.08 
105 .06  

105.05 
1 0 5 ~ 0 5  

CASCADE 
9.21 

20.42 
111.55 
75.05 

108 .58  
1 47. 6 7  
185.31 
223.58 
259.113 
292.79  
316.10 
326 .38  
328 .77  
326 .10  
318.84 
308.75 
297.27 
287.21 
277.22 
266 .53  
2 5 4 . 6 1  
246 .03  
230 .65  
225.67 
221.19 
242.31 
282.46 
338.19 
375 .37  
824 .61  
458.31 
4911.40 
565.80 
638 .06  
696.59 
733 .80  

ENERGY ( R E V )  
0.04240 
0. 042 30 
0.04370 
0 -0 ltl! 9 0 
0.0 116 6 0 
O.OU870 
0 .05120 
0.05U50 
0.05880 
0.06510 
0.07350 
0. 08400 
0.09670 
0.11300 
0 .13uoo 
0.15900 
0.18900 
0 .21800 
0.25200 
0.29900 
0.351 00 
0.42000 
0.63000 
0.84000 
1 . 2 6 0 0 0  

4. 20000 
8.40000 

12.60000 
21  - 00000 
29.40000 
42 - 00000 
8~c.00000 

168.00000 

420.00000 

2 . i a o o o  

29u.oo000 

eR I Ra R Y  
2. 6 3  
5.52 

11.64 
19.07 
28.34 
38.05 
47.56 
57.71 
66.. 9 3  
76.05 
8 2 . 7 9  
86. 43 
87.35 
8 6 - 1 2  
8?- 71 
79.55  
75. 6 3  
7 2 -  aR 
69. 4'3 
66.61 
63.48 
61.29 
57.33 
55.58 
54. 1 2  
53.27 
57 .85  
52.68 
52.62 
52.57 
52.55 
52.54 
52.53 
52.93 
52.52 
5 2  52 

5 .52  
11.64 
19.07 
20.3s 
30.05 
97.56 
57. 7 7  
66 ~ 9 3  
76.05 

86.40 

09.00  
89.114 
88 .89  
88 .06  
87.38 
86.81 
86.44 
86. '48 
87.02 
90.69 
95.'43 

105.07 
121.58 
149.83 
182.19 
202.19 
228.02 
245.28 
263.72 
299.73 
336.02 
365.35 
384.05 

82.79 

ea. 45 

0.06310 
0.061630 
0.05620 
0.06870 
0.07180 
0.07550 
0.08340 
0.08560 
0.09590 
O . 1 O B O O  
0.12300 
0.14200 
0.16700 
0.19900 
0.23500 
0 .27900 
0.32100 
0.37100 
0.43300 
0.52600 
0.61900 
0.92900 

1.05300 
1 23300 

3.09000 
6.19000 

12 .30300 
18.50000 
30.90000 
43.30000 
61.90300 

123.00300 
297.00000 
U33.00000 
619.aoooo 

ATONIC DISPLACEHENT CROSS-SECTIONS (BARNS) BY FAST ELECTRONS IN C 
Z= 6 A =  12.011 

E l  ETsO.081117 H E Y  TDz20.0 EV ET=0.099715 MEV iD124.0 
eRrnilRy CASCIOE ENERGY (nEV) PRIXAR? CASCADE ENERGY(tlEV) 

0.78 
1.55 
3.01 
5.01 
7 - 0 4  
9 . 9 6  

12 .53  
15.11 
17.69 
20.38 
22.61 
24.21 
25.10 
25.60 
25.73 
25.68 
2 5 - 5 6  
25.46 
25.38 
25.33 
25.33 
25.37 
25.57 
25-76  
26.00 
2 6 - 1 9  
26.29 
?6 .79  
26.28 
26.27 
26.27 
26.27 
26.26 

0.7M 
1.55 
3.01 
5.01 
7.44 
9.96 

12.53 
15-11 
17 .69  
20.38 
22.6 1 
24 .25  
25.50 
26 .70  
27.77 
28.81 
29.85 
30.80 
31.85 
33.12 
34-96 
36.73  
42.00 
46.64 
54 .11  
64 .87  
8 1 - 1 0  
98.30 

108.6U 
121.81 
1 3 0 . 5 5  
139.87 
157 .96  

0.10000 
0 .10100 
0.10300 
0.10500 
0 .11000 
0.11500 
0.12100 
0.12900 
0.13900 
0.15400 
0.17400 
0.19900 
0 .22900 
0.26900 
0 .31900 
0.37800 
0.4U800 
0.51800 
0 .59800 
0 .69800 
0.8'4700 
0.99700 
1 .a9000 
1.99000 
2.99000 
4.98000 
9 .97000 

19 .90000 
29.90000 
49.80000 

99.70000 
199.00000 

6 9 8000 o 

0. 1 5  
0.61 
1.66 
3.02 
4-62  
6. 3 3  
8.06 
9.91 

11.68 
1 3 , 5 5  
15.17 
16.38 
17.20 
17 .80  
1 8 - 1 9  
18. U6 
1 A. 6 8  
18.85 
19.02 
19.21 
19.45 
19 .66  
20.13 
20.42 
20.71 
20.93 
21.02 
21.03 
21.02 
21.02 
21.01 
21.01 
21.01 

0 .15  
0.67 
1.66 
3.02 
4.62 
6.33 
8.06 
9.91 

11.68 
13.56 
15.17 
16.U1 
17.50 
18.59 
1 9 . 6 1  

21.85 

23.98 
25.28 
27.10 
28.80 
33.69 
37.79 
UU. 26 
53.27 
66.57 
80.48 
88.83 
99.39 

106.92 

128 .33  

20 .73  

22.87 

113.87 

0.1 i s o o '  
0.12000 
0.12200 
0.12500 
0.13000 
0.13600 
0.1U300 
0 . 1 5 3 0 0  
0.16UOO 
0.18200 
0.20600 
0.23500 
0.27000 
0.31700 
0.37500 
0.U4700 
0.52900 
0.61200 
0.70600 
0.82400 
1 .ooooo 
1.17000 
1.76300 
2.35300 
3.53000 
5.88000 

11.703OO 
23.503 0 0  
35.30000 
58.80000 
8 2 . U O D O O  

117.00000 
235.00000 

2.66 
5.17 
0.79 

12.98 
17.41 
21 .78  
26.37 
30.71 
35.11 
38.49 
40.61 
41.65 
41.77 
41 .21  
40.32 
39.30 
38.52 
3 7 - 7 1  
37.08 
36.38 
35 .93  
35.27 

35.02 
35.06 
35.10 

35.05 
35.04 
35.03 
35.02  
35.02 
35.02 
35.02 
35.01 

35.09 

3 9 . a 7  

2.66 
5 .17  
8.79 

12.98 
17.41 
21.78 
26.31 
30.71 
35.11 
38.49 
40.65 
42.24 
43.49 
44.41 
45.15 
45.814 
46. U8 
47.25 
48.24 
49.82 
51.45 
56.88 
61.83 
70.59 

1011.57 
126 .88  
140.60 
158 .13  
169.76 
182.15 
206.011 
230.38 
250.00 
262.50 

83.84 

E V  ET=0.117763 N E V  
PRIRARY CASCADE 

0.09 
0.69 
1.27 
2.33 
3 .28  
4.52 
5.73 
7 -  18  
8.3U 
9.77 

11.014 
12.01 
12.75 
13.38 
13.88 
14 .29  
14 .65  
14 .99  
15.21 
15.99 
15.83 

16.64 
16.94 
17 .23  
1 7 - 4 3  
11.52 
17.52 
17.52 
17.51 
17.51 
17.51 
17.51 

1 6 - 0 8  

0. OR 
0. h9 
1.27 
2.33 
3-78 
4.52 
5.73 
7.14 
8.34 
9.77 

1 1 - 0 4  
12.05 
12.98 
13.99 
15.02 
16. OB 
17.18 
18.19 
19.26 
20.52 
22.25 
23 .78  
28.31 
31 .96  
37.62 
45.36 
56.53 
68.30 
75.29 
84.11 
89.97 
96.08 

108.25 



29 

T0=28.O 
ZWERGY ( I E V )  

0.13600 
0.13800 
0.14000 
0.14400 
0.15000 
0 .15600 
0.16500 
0.17500 
0.18900 
0.20900 
0.23600 
0.27000 
0.31100 
0.36560 
0. (13200 
0.51uoo 
0.60800 
0.70.300 
0.81100 
0 .94700  
1.15000 
1.35000 
2.02000 
2.70000 
u.05000 
6.75000 

13.50000 
27.00000 
40.50000 
67.60000 
94 .70000 

135.00000 
270.00000 

T0rUO.U 
ENERGY (HEV) 

0.18700 
0.18800 
0.19200 
0.19800 
0 .20500 
0.2lUOO 
0.22600 
0.24000 
0.25900 
0,28700 
0.32900 
0.37000 
0.42600 
0 .50000 
0 -59200  
0 .70800 
0.83300 
0.96300 
1 - 11000 
1.29000 
1.57000 
1.85000 
2.77000 
3.70000 
5.55000 
9.26000 

18.50000 
37.00000 
55 .50000 
92.60000 

129 .00000  
185.00000 

A T O I I C  D I S P L A C E U E N T  C R O S S - S E C T I O N S  ( B A R N S )  BI F A S T  E L E C T R O N S  I# C 
Z= 6 A =  12.011 

E V  e ~ = o . i 3 5 3 0 8  n w  T O z 3 2 . 0  EV ET~0 .152388  O E V  T0=36.0 
P R I U A R Y  C A S C A D E  ENERGY (nevt PRIUABY CASCADE EWERGY ( E E V )  

0.14 0.14 0.15300 0.09 0.09 o.17000 
0.54 0.54 0 .15500 0.36 0.36 0.17100 
0.91 0.91 0.15800 0.15 0.75 0.17500 
1.61 1.61 0.16300 1.35 1.35 0.18300 
2 . 5 0  2.54 0 .16900 1.98 1.98 0.18700 
3 . 3 5  3.35 0.17600 2.64 1 . 6 U  0.79600 
4.37 4 - 3 7  0.18500 3.16 3.36 0.20600 
5.31 5.31 0 ,19800  4.22 u. 22 0.21900 
6.3U 6.34 0 .21300 5.00 5 .00  0.23600 
7 .43  7 .43  0.23600 5. 91 5.91 0.26200 
H.45 8.45 0.26600 6.76 6.76 0.29500 
9.31 9.34 0.30400 7. 5 1  7.54 0.33800 

10.00 10.19 0.35000 8.1U 8.31 0.38800 
10.61 11.12 a .41100 8. ?At 9.17 0.U5600 

0.5UOOO 1 1 - 1 5  1 2 - 0 8  0.48700 9.29 10.08 
11.62 13.10 0.51900 9.78 1 1 - 0 5  0.6U200 
12. 04 14.15  0.68500 10 .22  12.05 0.76000 
12.38 15.13 0.79200 10.5R 12.96 0 .  8 79 00 
12.69 16.15 0.911100 10.90 13.95 1.01300 
13.01 17.34 1.06000 11.21 15.03 1.18000 
13.37 18.97 1.290 00 11.59 16.56 1.43000 
13.65 20.43 1.52000 11.87 17.94 1.69000 
11.20 29.52 2.28000 32.41 21.12 2.53000 
l4.UY 27.81 3.04000 12.67 24.68 3.38000 
14.76 32.8 1 4.57000 12.92 29.18 5.07000 
1U.94 39.61 7.61000 13.07 35.20 8.U5000 

15.02 59.42 30.40000 1 3 . 1 U  52.65 33,80000 
15.01 6 5 - 4 1  05.70000 13.14 57.92 50 ,10000  

15.01 49.34 15.20000 13.13 4 3 - 7 9  16.90D00 

15 .01  73.01 76.10000 13.13 64.55 84. 50000 
1 5 - 0 1  7B.04 106.00000 13.13 68.88 118,00000 

169.00000 1 5 - 0 1  8 3 . 3 4  152.00000 13.13 7 3 - 5 9  
15.01 93.71 30U.00000 13 .13  82.67 338.00000 

A T O H I C  D I S P L A C E H E N T  C R O S S - S E C T I O W S  (BARNS) BY PAST ELECTBOUS 10 C 
Z= 6 A= 12.011 

ZV ET-0.185293 n E V  T O = U U . O  EV ET=0.201176 l lEV TO=O8.O 
P A I n A R Y  

0 . 1 3  
0.20 
0 . 4 8  
0.87 
1.28 
1.75 
2.28 
2-80 
3 . 3 8  
4 .05  
4.71 
5.31 
5.87 
6.42 
6.9'4 
7.43 
7.87 
8.22 
8 . 5 3  
8.84 
9.19 
9.911 
9 .91  

10.1u 
10.3U 
10.46 
10.51 
10.51 
10.51 
10.51 
1D.51 
IO. 5 1  

C A S  CA 0 E 
0 .13  
0.20 
0 .46  
0.87 
1.28 
1.75 
2.28 
2.80 
3.38 
4. 05  
U.71 
5.34 
6.00 
6.75 
7.56 
8.43 
9.3u 

10.17 
11.03 
12.00 
13.35 
1 4 . 5 5  
17.76 
2 0 - 2 5  
23.96 
28.90 
35,85 
42.97 
97.18 
52.52 
55.99 
59.76 

ENERGY ( H E V )  
0.20300 
0 .20500 
0 .20900 
0.21500 
0.22300 
0.23300 
0.2U500 
0.26100 
0.28100 
0 .31100 
0.?5200 
0.40200 
0 .66200 
0.54300 
0.64300 
0.76400 
0.90500 

1.20000 
1. uooo 0 
1.10000 
2.01000 
3.01000 
4 * 02000 
6.03000 

10.00000 
20 .10000 
40.20000 
60  I 3 00 00 
100.00000 

i .o4ooa 

140.00000 
201.00000 

P R I U A R Y  
0.11 
0.22 
0. u3 
0.73 
1.09 
1.u9 
1. 91 
2.38 
2.87 
3 -45  
4. 05 
U.61 
5. 1 3  
5.66 
6.17 
6. 64 
7.07 
7 -  40  
7 .70  
8.00 
8.33 
8.58 
9 - 0 2  
9 -  22 
9 - 4 0  
9.51 
9.55 
9.55 
9.55 
9. 55  
9.55 
9.55 

C A S C A D E  
0.11 
0.22 
0.  U3 
0.73 
1 - 0 9  
1.49 
1.91 
1.38 
2.87 
3.u5 
u.05 
4.64 
5.2U 
5.95 
6.72 
7.55 
6-11? 
9.17 
9.99 

10.92 
12- 18 
13.32 
16.31 
18.62 
22.04 
7 6 - 5 1  
32.90 
39.39 
u3.22 
UY. 02  
51.22 
54.66 

ENERGY ( J 8 V )  
0.21900 
0.22100 
0.22500 
0.23100 
0.2uooo 
0.25100 
0.26U00 
0.28100 
0 .30300  
0.33500 
0.37900 
0.U3300 
0.U9800 
0.58500 
0.693 00 
0.82300 
0.97500 
1.12000 
1.30000 
1.51000 
1.84000 
2.16300 
3 . 2 5 0 0 0  
U. 3 3000 
6.50000 

10.80000 
21.60000 
a3.30300 
65.00000 

108.00000 
151.00000 
L16.00300 

E l l  ET=0.169040 U E V  
P R f t l R B Y  C A S C A D E  

0.10 0.10 
0.29 0.29 
0.58 o .  5ti 
1.01 1-01 
1.56 1.56 
2.17 2.17 
2.75 2.75 
3.38 3.38 
4.05 4.05 
4.84 4.84 
5.57 5.57 
6.25 6.28 
6.83 6.97 
7.41 7.78 
1.95 8.64 
8.45 9.56 
8 - 8 9  10.51 
9.25 11.39 
9 . 5 6  12.28 
9.88 13.35 

10.24 1u.75 
10.51 16.06 
11.02 19.53 
11.27 22.25 
11.49 26.31 
11.62 31.73 
11.67 39.43 
11.66 u7.33 
11.68 51.99 
11.67 57.91 
11.67 fi1.79 
11.67 65.96 
11.67 7U.03 

EV ET=0.216712 REV 
PHIUARY CASCAO?? 

0.06 0.06 
0.19 
0.36 
0.60 
0.92 
1.27 
1 -64  
2.04 
2.48 
2.99 
3 - 5 4  
4.06 
4 .5s  
5.06 
5.55 
6.01 
6. 42 
6.74 
7.09 
7.32 
7.6U 
7.86 
8.27 
8-46 
8.62 
8 .71  
8.76 
8.75 
8 - 7 6  
8.76 
8.76 
8.75 

0.13 
0.36 
0.60 
0.92 
1.27 
1 .6U 
2.0u 
2. ufl 
2.99 
3.59 
4.09 
4.66 
5.32 
6.05 
6.84 
7.66 
8.38 
9.19 

10.05 
11 -26  
12.29 
15. 12 
17.25 
20.42 
24.55 
30.39 
36.37 
39.89 
U4.31 
47.23 
50.35 
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RTONIC OISPLA~EllENT CROSS-SECTIONS (BARNS) B Y  PAST ELECTRONS I N  C 
Z =  6 A =  12.011 

T0=52.0 E V  ET=0.23192U nEY T D 4 6 . 0  EV ET=0.246830 N E B  TD=GO.O E V  ET=0.261448 I E V  
ENERGF IIEV) PRINARY CASCADE EYERGY (REV) PBIflARY CASCADE ENEBGI(YEV) PRIRARY CkSCADE 

0.23400 
0.23600 
0.24100 

0.08 0.08 
0.15 0 . 1 5  
0 .32  0.32 

0 . 2 i 9 0 0  
0.25100 
0.25600 

0.06 
0.12 
0.26 
0.U7 
0.69 
0.97 
1.25 
1.57 
1.92 
2.35 
2.80 
3.26 
3.70 
4. 1 7  
4. 6 3  
5.05 
5.4u 
5.73 
6.01 
6.26 
6.54 
6.74  
1 . 1 0  
7.26 
7.40 
7.98 
7.51 
7.51 
7.51 
7.50 
7.50 

0.06 
0.12 
0 .26  
0 .47  
0.69 
0.97 
1 .25  
1.57 
1.92 
2.35 
2.80 
3.29 
3.79 
4 . P O  
5.06 
5.77 
6.52 
7.19 
7.91 
8.69 
9.75 

10.69 
13.18 
15.05 
17.81 
21 .39  
2 6 - 4 2  
31.56 
3 4 . 5 8  
38.37 
40.88 

0.26400 
0.26600 
0.27100 
0.27900 
0.29000 
0.30300 
0.31800 
0.33900 
0.36600 
0.40500 
0.95700 
0.52200 
0.60100 
0.70500 
0.83600 
0.99300 
1.17000 
1.35300 
1 .S6300 
1.83000 
2.22000 
2.61000 
3.92000 
5.22000 
7.8UOOO 

13.00000 
26.10000 

0.06 0.06 
0.11 0.11 
0.23 0.23 
0. uo 0.40 
0.62 0.62 
0.56 0.86 
1 - 1 0  1.10 
1 .39  1.39 

0 .24800 
0.25700 
0 .26900 
0.28200 
0.30100 
0 .32&00 
0.35900 
0.40500 
0.46300 
0 .53300 
0.62600 
0.74200 

0.54 
0.80 
1.11 
1 .41  
1.78 
2.17 
2.64 
3.13 
3.62 
4 .08  
4.57 
5.05 
5.49 
5.88 
6.  1 9  
6.U8 
6.75 
7.05 
7 .25  
7.6U 
7 .81  
7 .96  
8.05 
8.08 
8 - 0 8  
8 - 0 8  
8-08 
8 - 0 8  

0.5U 
0.80 
1.11 
1.41 
1.78 
2.17 
2 - 6 4  
3 . 1 3  
3.64 
4.18 
4 . 8 1  
5.51 
6.26 
7 .03  
7 . 7 3  
8 .49  
9 . 3 3  

10.46 
11.42 
14.06 
16 .06  
19 .01  
22.82 
28.26 
3 3 . 7 9  
37.04 
41.08 
43.84 

0.26000 
0 .27300 
0 .28600 
0.30100 
0.32000 
0.34500 
0.38200 
0.43100 
0 .49300 
0.56700 

1 .72  1.72 
2 - 1 1  2.11 
2.54 2.54 
2.97 2.99 
3.39 3.17 

0.66600 
0 .78900 

3.83 4.04 
U.28 4.68 

0.88100 
1 . 0 ~ 0 0 0  
1 .20000 
1 .39000 
1 , 6 2 0 0 0  
1.97000 
2.31000 
3.47000 
4.63000 
6.95000 

11 .50000 
23.10000 
46.30000 
6 9 . 5 0 0 0 0  

115.00000 
162.00000 

0 .93700 
1 .11000 
1 .28000 

4.69 5.37 
5.05 6.06 
5 . 3 3  6.70 
5.59 7.38 
5.85 8.17 

1.48000 
1.72000 
2.09000 
2.46000 
3.70000 
4.93000 
7 - 4 0 0 0 0  

12.30000 
24. 60000 
49.30000 
74 .00000 

123.00000 
172.00000 

6.11 9.17 
6.29 10 .05  
6.63 12.40 
6.78 14.16 
6.91 16.75 
6.98 20.10 
7.00 24.83 
1 .01  29.61 
7.01 32. 43  
7.00 35.96 
7.00 38.311 

52.20300 
78.40000 

130 . O O O O O  
183.00000 

A T O n I C  OISPLACENENT CROSS-SECTIONS (BARNS) BY FAST ELECTRONS IN C 
z= 6 A =  12.011 

E V  ET=0.275795 B E Y  
PRINIRY CASCADE 

0 .05  0.05 

TDz68.0 
ENERGY (IEV) 

0.29200 
0.29500 
0 .30100 
0.31000 
0 .32100 
0.33600 
0.35300 
0.37600 
o.uo5oo 
0.44900 
0 .50700 
0.57900 
0.66600 
0.78200 
0.92700 
1.10000 
1.30000 

EV ET=0.289685 I E V  
PRINARY CASCADE 

0.09 0.04 
0.09 0.09 
0.19 0.19 
0.33 0 .33  
0. 49 0 .  49 
0.69 0.69 
0.89 0.89 
1.13 1.13 
1 - 4 0  1.40 
1.75 1.75 
2.12 2.12 
2. 51 2.53 
2.89 2 .97  
3. 31 3.u9 
3.72 4.08 
a. 1 0  4.71 
4.43 5.36 
11-70 5.911 
u. 9 3  6.56 
5.16 7 . 2 6  
5.40 8.19 
5. 56 8.98 
5.86 11.10 
5.99 1? .68  
6.10 1U.99 
6. 1 6  17.95 
6. 18  22.14 
6 .18  26.37 

T0=72.0 
ENERGY (NEV) 

0.30600 
0.30900 
0 .31500 
0.32400 
0.33700 
0.35200 
0.37000 
0.3 911 00 

0.47000 
0.53100 
0.60700 
0.69300 
0.82300 

0 . 0 2 5 0 0  

E V  ET10.303737 IFV TD=64.O 
E N E R G Y  (IEV) 

0 .27800 
0.28100 
0.28600 
0.29500 
0.30600 
0.31900 

PRIUARY CASCADE 
0.03 0.03 
0.08 0.08 0.11 0.11 

0.21 0.21 
0 .37  0.37 
0 .56  0.56 
0.76 0.76 

0.17 0.17 
0.29 0.29 
0.45 0.45 
0.62 0.62 
0.81 0. e1 
1.03 1.03 
1.28 1.28 
1.60 1.60 
1.96 1.96 
2.33 2.35 
2 .70  2.71 
3.10 3.27 
3 - 9 9  3. 8U 

0.33600 
0.35800 
0.30600 

0.99 0 . 9 9  
1.26 1 .26  
1.55 1.55 

0. 42700 
0.48200 
0.55100 
0.63400 
0.7UYOO 
0.88200 
1 .04000 
1 .24000 
1 .43000 
1 .65000 
1.93000 
2.34000 
2.75000 
4.13000 
5 .51000 
8 .27000 

13.70090 
27.51)OOO 
55.10000 
82.7 0000 

137.00000 
193.00000 

1.91 1.91 
2.31 2.31 
2.72 2.74 
3.12 3.20 
3.55 3 .75  
3.9R 4.36 
4.36 4.99 
4 .73  5.70 

0.97100 
1.15000 
1.36300 

3.85 4. 43 
u. 18 5.06 

5.00 6.31 
5.24 6.95 
5 .48  7.69 

1.50000 
1.73000 
2.02000 

1 .57000 
1.82000 
2.12000 
2.58300 
3.03300 
4-55000 
6.07000 
9.11000 

15.10000 
30.30000 
60.70000 
91 . l o 3 0 0  

151.00000 
212.00000 

4.43 5.62 
4.66 6.23 
4.87 6.89 
5.10 7.78 
5.26 8.53 
5.54 10.55 

5.73 8.65 
5.90 9.U8 
6.22 11.71 
6.36 13.38 
6 . U 8  15.82  

2.46000 
2.89000 
4.34000 
5.79000 
8.69000 

5 .66  1 2 - 0 5  
5.76 14.24 
5.82 17.05 6 . 5 1  18 .96  

6.57 23.40 
6 . 5 7  27.90 
6.57 30.54 
6 . 5 7  33.84 
6.57 36.08 

14 .40000 
28.90000 
57.90000 
86.9 00 00 

144.00000 
202.00000 

5.84 21.01 
5 .84  25.01 
5.5u 27.37 
5.811 30.30 
5.84 32.28 

6. 18 28.86 
6. 18 31.97 
6. 18 3U.06 
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ATONIC DISPLACEBENT CROSS-SECTIONS (BILRNS) BY FAST ELECTRONS I N  C 
Z= 6 A =  12.011 

TD~76 .0  B Y  ET10.317346 3EV TD-80.0 EV ET=0.330741 HEV TDx84.0 EV ET=0.343926 R E V  
E N E R G Y  (f lEV) PRIfiARY CASCADE ENEBGY (nEV) 

0.32000 0.03 0 .03  0.33400 
0.32300 0 .07  0.07 0.33700 
0.33000 
0.33900 
0.35200 
0.36800 
0.38700 
0 .41200 
0.uuu00 
0.49100 
0.55500 
0.63400 
0.72900 
0.85600 
1,01000 
1.20000 
1. u2000 
1.65000 
1.90000 
2.22000 
2.69000 
3.17000 
U.76000 
6.34000 
9 .52000 

15.80000 
31.70000 
63 .40000 
95.20000 

158.00000 

0. 16 
0.27 
0.Uf 
0.57 
0.7U 
0.95 
1.18 
1.48 
1.82 
2. 17 
2 -52  
2.91 
3.28 
3.64 
3.95 
a . 2 1  
u. u2 
4.62 
4.8U 
4.99 
5.25 
5.37 
5 .46  
5.51 
5.53 
5 .53  
5 .53  
5 .53  

0.16 
0.27 
0.4 1 
0.57 
0.74 
0.95 
1.18 
1.43 
1 -82  
2.19 
2.59 
3.08 
3.61 
4.19 
4.80 
5.37 
5.93 
6.57 
7.40 
8.14 

'10.06 
1 1 - 4 9  
13.57 
16.25 
20.00 
23.79 
26.02 
28.8 1 

0.3U300 
0.3 530 0 
0 .36700 
0 .38300 
0.40300 
0.42900 
0.46300 
0.51200 
0 .57800 
0.66100 
0.76000 
0.89300 
1.OM00 
1.25000 
1 I 4800 0 
1.71000 
1.98000 
2.31000 
2.81000 
3.30000 
4.96000 
6 .61000 
9.92000 

16.500 00 
33.00000 
66.10000 
99.20000 

165.00000 

PRI SARY 
0.04 
0.07 
0.14 
0.2u 
0. 37 
0.52 
0.68 
0.87 
1.09 
1.37 
1.69 
2.04 
2.38 
2.75 
3.10 
3. us 
3.75 
3.99 
4.20 
4.39 
4.60 
4.79 
4.99 
5.10 
5.19 
5.24 
5.25 
5 .25  
5.25 
5 . 2 5  

CASCADE 
0.04 
0.07 
0.14 
0.24 
0.37 
0.52 
0.68 
0.87 
1.09 
1.37 
1.70 
2.05 
2. u4 
2.91 
3.41 
3.98 
4. 57 
5.09 
5 - 6 5  
6 - 2 6  
7.08 
7.77 
9.62 

10.98 
12.96 
15.52 
19.07 
22.68 
2U.80 
27.96 

ENERGY (BEV) 
0.34700 
0.35000 
0.35700 
0.36800 
0,3t)lOO 
0.39600 
O"U1900 
0,44700 
o.uB1oo 
0.53300 
0.60100 
0.68700 
0.79100 
0.92300 
1.10000 
1.30900 
1.54300 
1.79000 
2.06000 
2.40900 
2.92000 
3.43000 
5.15000 
6.87000 

10.30000 
17.10000 
34.3 00 I) 0 
68.70000 

103.00000 
i 7 i . o o o o n  

B T O B l C  DISPLACENEWT CROSS-SECTIONS (BARWS) B Y  FAST ELECTRONS I N  C 
Z= 6 A =  12.011 

T D = Y B . O  E V  El'=0.356911 NEV 
E N E R G P  (KEV) P B I P I A R Y  CASCADE 

0.36000 0.03 0.03 
n. 36400 
0.37100 
0.38100 
0.39600 
0.41400 
0.43500 
0.U6300 
0 - U9900 
0 .55300 
0.62400 
0.71300 
0.82000 
0,915300 
1.14000 
1.35000 
1.60000 
1.85000 
2.1uooo 
2.49000 
3.03000 
3.560 00 
5.35000 
7 .13000  

10.70000 
17.80000 
35.60000 
71.30000 

107.00000 
178.00000 

0.06 
0.12 
0.20 
0.32 
0 - u u  
0.58 
0.75 
0.94 
1.20 
1 . 4 9  
1-81 
2.12 
2.47 
2.81 
3 .13  
3.02 
3.63 
3.83 
4-00 
U.19 
4.32 
4 .55  
4.64 
4.72 
4.76 
U.78 
4 . 1 8  
4.78 
4.78 

0.06 
0 .12  
0.20 
0.32 
0.4u 
0.58 
0.75 
0.9u 
1.20 
1.49 
1 - 6 2  
2.18 
2 .62  
3.11 
3.62 
4 - 1 7  
4.67 
5.13 
5.7u 

7.14 
8.83 

10.08 
11 .90  
14.23 
17.U7 
20.75 
22.68 
25.10 

6 - 5 0  

T D 4 2 . 0  EV ET;-0.369704 R E V  
ENERGI(PIEV) P R I P I A R ' I  CASCADE 

0.37300 0.03 0.01 
0.37700 
0.38400 
0 .39500 
0.u1000 
0.42800 

O.rr8000 
0.51700 
0.57300 
0.64600 
0.73900 
0.85000 
0 .99800 
1.18000 
1.40000 
1.66000 
1.92000 
2.21000 
2.58000 
3.14000 
3 -69000  
5. SUO00 
7,39000 

18.40000 
36.9000 0 
73.9000 0 

1 1 0  .oooo 0 
13u.00000 

n.u5ioo 

ii.oaooo 

0.06 
0.11 
0.19 
0 .29  
0.41 
0.54 
0.70 
0.88 
1.13 
1. 41 
1.71 
2.02 
2.36 
2.69 
2.99 
3.27 
3.48 
3.66 
3. R3 
4 .01  
4.14 
4. 3 5  
u. 44 
4. 52 
4. S6 
4-57  
4. 5 7  
u. 5 7  
U. 51 

0.06 
0.11 
0.19 
0.29 
0.41 
0.54 
0.70 
0- 88 
1 . 1 3  
1.Ul 
1 .73  
2 - 0 8  
2.50 
2.97 
3.47 
4 - 0 1  
4. u9 
4.97 
5.52 
6.2& 
6.86 
B.U9 
9.69 

11.40 
13.66 
16.17 
19.91 
21.71 
24.06 

P R I B A R Y  
0.03 
0.06 
0.13 
0.23 
0.34 
0.47 
0.63 

1 - 0 1  
1.28 
1.59 
1.91 
2.2w 
2.60 
2.96 
3.28 
3.58 
3.80 
4.00 
4.19 
u.39 
4.52 
4.76 
4.86 
4 - 9 4  
4.99 
5- 00 
5 - 0 0  
5.00 
5.00 

0.81 

CASCADE 
0.03 
0.06 
0.13 
0.23 
0.311 
0. U7 
0.63 
0.81 
1.07 
1.28 
1.59 
1.93 
2.31 
2.76 
3.26 
3.79 
4. 36 
4. 87 
5. 41 
5.99 
6.77 
7.44 
9.20 

10.51 
12.40 
14.83 
18.23 
21.67 
23.68 
26.21 

TD=96.0 E'? ET=O.382314 H E Y  
EHEBGF (KEV) P R I P I A R P  CASCILDE 

0 .38600  0.03 0.03 
0.38900 
0.39700 
U.4OPOO 

O.UU300 
0.46600 
0.49700 
0.53500 
0.59200 
0.66900 
0.764DO 
0.87900 
1.03000 
1.22000 
1.U5000 
1.72000 
1.98000 
2.29000 
2.67D00 
3.2uooo 
3.82000 
5.73000 
7.64000 

ll.UOD00 
19-10000 
38,20000 
76.40300 

114.00000 
191.00000 

0.42100 

a.05 
0.10 
0.18 
0.27 
0.38 
0.50 
0.66 
0.83 
1.06 
1 - 3 4  
1 - 6 3  
1.92 
2.25 
2 . 5 7  
2.87 
3.14 
3.33 
3.51 
3.68 
3.85 
3.97 
4.11 
4.26 
4.33 
4.37 
4 - 3 8  
U.38 
u. 38 
4.38 

0.05 
0.10 
0.18 
0.27 
0.38 
0.50 
0.66 
0 .83  
1.06 
1.34 
1.64 
1.99 
2.38 
2.84 
3.34 
3.85 
4.30 
4.78 
5.31 
6.00 
6.61 
8.18 
9.33 

10.98 
13.15 
16.13 
19.13 
20.87 
23.12 
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T O =  4.0 EV E T = O .  
ENERGY ( R E V )  

0.02860 
0.02890 
0.02950 
0.03030 
0.031 40 
0.03290 
0.03460 
0.03680 
0.03970 
0.04390 
0.04960 
0.05670 
0.06520 
0.07660 
0.09070 
0.10700 
0.12700 
0.1U700 
0.17000 
0.19800 
0.24100 
0.28300 
0.U2500 
0.56700 
0.8S100 
1.u1000 
2.83000 
5.67000 
8.51000 
14. lOO0O 
19.80000 
29.30000 
56.7 00 00 
113.00000 
198.00000 

TD=l6.0 
ENEHGY ( N E V )  

0.10600 
0.10700 
0.10900 
0.11300 
0.11700 
0.12200 
0.12800 
0.13700 
0.14700 
0.16300 
0.1BuDO 
0.21100 
0.24300 
0.28500 
0.33800 
0. 401  00 
0.47500 
0.54900 
0.6 30 00 
0.73900 
0.89800 
1.05000 
1.58000 
2.11000 
3.17000 
5.28000 
10.50000 
21.10000 
31.70000 
52,80000 
73.90000 
105.00000 
21 1.00000 

P R I R A R Y  
10.08 
22.81 
46-76 
75.83 
111.08 
151.69 
189.20 
227.26 
263 -92 

2 

BTONIC D I S P L A C E R E N T  C R O S S - S E C T I O N S  ( B A R N S )  BY PAST E L E C T R O N S  IN 0 
Z= 8 A =  16.000 

371 HRV T D =  8.0 BV ET=0.055322 R E V  TD=12.0 EV E T = 0 . 0 8 1 0 4 8  REV 
C A S C A D E  

10.08 
22.8 1 
06.76 
75.83 
111.08 
151.69 
189.20 
227.26 
263.92 

298.35 298.35 
323.32 323.32 
335.28 335.38 
335.96 339.71 
327.19 339.30 
311.70 
293.60 
273.97 
257.62 
242.29 
227.51 
210.68 
198.80 
175.77 
16'4.59 
1516.20 
147.13 
142.95 
141.35 
140.89 
140.57 
140.45 
140. 38 
140.31 
140.29 
140.27 

334.60 
327.39 
318.50 
310.53 

295.29 
287.03 
281.79 
2 75.77 
278.35 
291.75 
323.12 
387.79 
068.51 
520.08 
586.82 
632.72 
681.59 
777.67 
873.74 
952.1U 

302.80 

ENERGY ( N E V )  
0.055 80 
0.05640 
0.05750 
0.05910 
0.06140 
0.064 1 0  
0.06740 
0.07190 
0.07740 
0.08570 
0.09680 
0.11000 
0.12700 
0.14900 
0.17700 
0.21000 
0.24800 
0.28700 
0.33100 
0.387 00 
0.47000 
0.55300 
0.82900 
1.10000 
1.65000 
2.7t000 
5.53000 

1 1  .ooooo 
16.50000 
27.60000 
38.70000 
55.30000 

110.00000 
221.00000 
387.00000 

P R  I tlA R1I 
2.76 
6.09 
11.86 
19.53 
29.23 
38.93 
48.74 
59.29 
66.88 
78.62 
86.14 
90.52 
92.47 
9 2.29 
90.51 
87.96 
85.24 
82.90 
80. 79 
78.73 
76.59 
75.14 
72.73 
71-80 
71.11 
70.77 
70.55 
70.36 
70.27 
70.21 
70.18 
70.17 
70.15 
70.14 
70.13 

CASCADE 
2.76 
6.09 
11.86 
19.53 
29.23 
38.93 
48.74 
59.29 
68.88 
78.62 
86.14 
90.59 
93.73 
95.98 
97. u7 
93. U3 
99.22 
99.99 
100.99 
102-34 
10U.71 
107.3U 
116.71 
125.72 
1u2.01 
167.54 
208. 19 
252.49 
279.66 
31U.75 
338.05 
362.79 
410.68 
459.45 
498.67 

ENERGY (MEV)  
0.08180 
0.062 60 
0.08420 
0.08670 
0.08990 
0.09UOO 
0.09880 
0.10500 
0.11300 
0.12500 
0.14100 
0.16200 
0.18600 
0.21800 
0.25900 
0.30700 
0.36800 
0.42100 
0.48600 
0.56700 
0.68800 
0.81000 
1.21000 
1.62000 
2.43000 
4.05000 
8.10000 
16.20300 
24.30000 
40.50000 
56.700 00 
81.00000 
162.00000 
324.00000 
567.00000 

A T O H I C  D I S P L I C E M E B T  C D O S S - S F L T I O N S  ( B A R N S )  BP PllST E L E C T R O N S  I N  0 
Z= 8 A= 16.000 

E V  ET=0.105701 REV T D z 2 0 . 0  El ET=0.129406 R E V  TD=24.0 
PdIIARY 

0.24 
1.01 
2.49 
5.16 
7.51 
10.07 
12.66 
15-80 
18.49 
21.60 
24.27 
26.36 
27.83 
28 - 95 
29.77 
30.38 
30.89 
31.29 
31.67 
32.07 
32.56 
32.94 
33.82 
34.30 
34.76 
35.06 
35.16 
35.13 
35.11 
35.09 
35.08 
35.08 
35.07 

C I S C A O E  
0.24 
1.01 
2.U9 
5.16 
7.51 
10.07 
12.66 
15-80 
18.49 
21.60 
24.27 
26.03 
28.32 
30.25 
32.19 
34-14 
36.16 
38.01 
40.00 
42.30 
45.55 
48.42 
57.0 5 
6U. 10 
75.13 
90.38 

112.51 
136.02 
149.98 
167.63 
179.32 
191.56 
215.95 

E N E R G Y  ( R E V )  
0.13000 
0.13100 
0.13UOO 
0.13600 
0.14300 
0.15000 
0.15700 
0.16800 
0.16100 
0.20000 
0.22600 
0.25800 
0.29700 
0.34900 
O.Ul400 
0.49100 
0.58200 
0.67200 
0.77600 
0.90500 
1.09000 
1.29000 
1.90000 
2.58000 
3.88000 
6.47000 
12.90000 
25.80000 
38.80000 
64.70000 
90.50000 
129.00000 
258.0000 0 

P R I M l R I  
0.25 
0.66 
1.83 
3.26 
u. 85 
6.77 
8-40 
10.51 
12.45 
14.55 
16.53 
18.14 
19-93 
20.- 58 
21.55 
22.38 
23.11 
23.69 
2'4.23 
24.78 
25.38 
25.87 
26.80 
27. 32 
27.76 
28.03 
28.11 
28.09 
28.08 
28.07 
28.06 
28-06 
28.06 

C A S C A D E  
0.25 
0.66 
1.83 
3.26 
4.85 
6.77 
6.40 
10.51 
12.45 
14.55 
16.53 
18.20 
19-80 
21.54 
23.35 
25.20 
27.16 
28.92 
30.81 
32.99 
35.8U 
38.65 
46.29 
52.28 
61.62 
7U.26 
92.36 
111.19 
122.43 
136.52 
145.97 
155.87 
175.26 

E N E R G I ( N E Y )  
0.15300 
0.15500 
0.15800 
0.16200 
0.16900 
0.17600 
0.18500 
0.19700 
0.21300 
0.23600 
0.26600 
0.30800 
0.35000 
0.41100 
0.48700 
0.57800 
0.68500 
0.79100 
0.91300 
1.06300 
1.29000 
1.52000 
2.28000 
3.04000 
4.56000 
7.61000 
15.20000 
30.40000 
45.60000 
76- 10000 
106.003 00 
152.00000 
30U .OOOOO 

PRINARP 
1.3U 
2.72 
5.33 
9.06 
13.27 
17.90 
22-41 
27.10 
31.73 
36.57 
10.59 
43.50 
45.15 
4 6 . 0 6  
46.36 
46.30 
46-10 
45.92 
45.77 
45.68 
45.65 
45.69 
45.99 
46-26 
46.59 
46.8U 
46.32 
46.06 
46.82 
46.79 
46.78 
46.77 
46.76 
46.76 
46.75 

CASCADE 
1.34 
2.72 
5.33 
9.06 
13.27 
17.90 
22-41 
27.10 
31.73 
36.57 
40.59 
43.58 
45.85 
48.01 
50.02 
51.89 
53.79 
55.55 
57.46 
59-75 
63.05 
66.23 
75.70 
84.01 
97.36 
116.56 
lU5.43 
176.12 
194.53 
217.98 
233.54 
250.08 
282.34 
31 U. 67 
3UO. 80 

E V  RT=0.152265 HEV 
P ETRARY 

0.19 
0.67 
1.37 
2.23 
3.57 
4.74 
6.0') 
7. 47 

10.63 
12.17 
13.53 
14-69 
15.79 
16.78 
17.67 
18.47 
19.09 
19.67 
20.23 
20.89 
21.37 
22.29 
22.73 
23.13 
23.36 
23. 42 
23.41 
23.40 
23.39 
23.39 
23.38 
23.38 

e. 99 

C A C C h D F  
0 . 3 9  
0.67 
1.37 
2.23 
3.57 
4.74 
6.04 
7.47 
8.99 

10.63 
12.17 
13.58 
14.99 
16.55 
18.21 
19.95 
21.78 
23.43 
25.19 
27.19 
29.90 
32.38 
39.14 
44.42 
52.43 
63.21 
78.51 
94.28 
103.62 
115.49 
123.19 
131.SR 
147-75 
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A T O K I C  D I S P L A C E N E l T  C R O S S - S E C T I O N S  ( B A R N S )  BP F I S T  E L E C T R O N S  I N  0 
2 5  8 A =  16.000 

TOs28.0 EV ET-0.174361 REV TDm32.0 EV ET=0.195767 KEV T D = 3 6 . 0  
P R I R I R Y  C A S C I  0E ENERGY ( B a r )  

0.14 0.14 0.21800 
0.36 0.36 0.22000 

ENERGY (IEV) P R I n A R I  C A S C A D E  ENERGY ( N E B )  
0.17600 0.27 0.27 0 .19700 
0.17700 0.4.3 0.83 0.19900 
0.18lOO 
O.lB600 
0.19300 
0.20200 
0.2 1200 
0 .22600 
0.24400 
0.27000 
0.30500 
0.34800 
0 .40100 
0.47000 
0 .55700  
0.66200 
0.78400 
0 .90600 
1.04000 
1.22000 
1.U8000 
1 .74000  
2.61000 
3 .48000 
5.2 3000 
8 .71000 

17.40000 
34 .80000 
52 .30000 
87.10000 

122.00000 
17U.00000 

1 - 0 3  
1.73 
2.62 
3.61 
4.57 
5.69 
fi.86 
8.17 
9 - 4 7  

10.64 
1 1 - 7 0  
12.73 
13.70 
14.60 
15.39 
16.02 
16.58 
17.16 
17.78 
18.23 
19. 08 
19.48 
19.83 
20.02 
20.07 
20.06 
20.05 
20. os 
20.04 
20.04 

1.03 
1 . 7 3  
2.62 
3 .61  
4.57 
5.69 
6.86 
8.17 
9.47 

10.69 
11.95 
13 .36  
1 4 - 6 9  
16.53 
18.23 
19.77 
21.34 
23.26 
25.75 
27.97 
34.04 
38.73 
45.80 
55.14 
68 .36  
81.93 
89.99 

100.13 
106.85 
113.98 

0.20300 
0.20900 
0.21700 
0 ,22700 
0.23800 
0.25UOO 
0.27400 
0.30300 
0,34200 
0.39100 
0.u5000 
0.52800 
0.62600 
0.74300 

1.01000 
1.17000 
1.37000 
1.66000 
1.9 5000 
2.93000 
3.91000 
5.87000 
9.78000 

19.50000 
39.10000 

97.80000 
137.00000 
195.00000 

o.8aooo 

se .7oooo  

0.78 
1.37 
2.07 
2.85 
3.59 
u.51 
5.45 
6.54 
7.65 
8.70 
9.67 

10.64 
11.58 
12.84 
13.22 
13.80 
14. 37 
14.92 
15.50 
15.91 
16.70 
17. OS 
17.35 
17.52 
17.56 
17.55 
17.55 
17.54 
17.54 
1 7 - 5 4  

0.78 
1.37 
2.07 
2.85 
3.59 
u. 51 
5.45 
6.54 
7.65 
8.75 
9.89 

11.18 
12.61 
1U.13 
15.71 
17.08 
18.63 
20.39 
22.66 
24.68 
30.20 
34.42 
$0.70 
48. 98 
60.58 
72.53 
79.58 
88.47 
91-35 

100.52 

0.22500 
0.23100 
0.2u000 
0.25100 
0.26400 
0.281 00 
0.30300 
0.33500 
0.37800 
0.43300 
0.U9800 
0 .S8$00 
0.69200 
0.82200 
0.97000 
1.12000 
1.29000 
1.51300 
1.84000 
2.16300 
3.24300 
4.33000 
6.49000 

10.80000 
21.60000 
43.30000 
64.90000 

108.00000 
151 .OOOOO 
216.00300 

EV ET=0.216543 IEV 
P R I X A R Y  C A S C A D E  

0.12 
0.28 
0.66 
1.08 
1.66 
2.29 
2.94 
3.61 
u.47 
5.39 
6.37 
7.33 

9.18 
10.03 
10.86 
11.61 
12.17 
12 .68  
13.20 
13.76 
14. 1 u  
10.85 
15.17 
15.93 
15.57 
15.61 
15.60 
15.60 
15.59 
15.59 
15.59 

a. 22 

0.12 
0.26 
0.66 
1.08 
1.66 
2.29 
2.94 
3.67 
4.47 
5.39 
6.37 
7.38 
8.41 
9.61 

10.94 
12.36 
13.85 
15.15 
16.53 
19.16 
10.32 
22.17 
27.19 
31.04 
36.67 
44. 08 

65.12 
71.37 
79.26 
84.46 
90.02 

54. un 

A T O M I C  D I S P L A C E K E N T  C R O S S - S E C T I O N S  ( B A R N S )  BY P A S T  E L E C T R O N 5  IM 0 
Z= 8 A =  16.000 

TD=UO.O EV El!=0.236743 HEY TD=UU.O EV ET~0 .256411  HE71 T D = P 8 . O  EV ET-0.275587 IEV 
ENERGY (flEVl P R I K A R T  CASCADE ENERGY f t l E V )  P R I I A R Y  C A S C A D E  ENERGY (IEV) P R I M A R Y  C A S C A D E  

0.23900'  
0.24100 
0.24600 
0.25300 
0.26200 
0.27400 
0.28800 
0.30700 
0.33100 
0.36600 
0. 4 1400 
0 .47300 
0.5uu00 
0.63900 
0 .75700 
0.89900 
1.06000 
1.23000 
1.42000 
1.65000 

2.36000 
3.55000 
4.73000 
7.10000 

11.80000 
23.60000 
87.30000 
71.00000 

165.00000 

2.01000 

i3a.ooooo 

0.14 0.14 
0.26 0.26 
0.54 0.54 
0.92 0.92 
1.36 1.36 
1 - 8 8  1.8R 
2.42 2.42 
3 .06  3.06 
3.74 3.74 
U.56 4.56 
5 - 4 5  5.45 
6 .31  6 .35  
7.13 7 . 3 1  
8.01 8.44 
8.86 9.68 
9 - 6 5  11.01 

10.34 12.37 
10.90 13.66 
11.40 1U.98 
11.86 16.82 
12.37 18.43 
12.73 20.14 
13.38 2U.79 
13.66 28.27 
13.89 33.42 
14.02 no. 1 1  
14.05 49.50 
14 - 0 4  59.10 
14.04 64.74 
14.03 71.83 
14.03 76.51 

0 .2 i800 '  
0.26100 
0.266 00 
0.27400 
0.28900 
0.297 00 
0.31200 
0.33300 
0.35800 
0.39700 
0.44800 
0 .51200 
0.58900 
0 .69200 

0.97U00 
1.15000 
1.33000 

0.82000 

1 .53000  
1.79000 
2.17000 
2.56000 
3.84000 
5.12000 
7.69000 

12. R O O 0 0  
25.60000 
51.20000 
76.90000 

128.00000 
1 79  - 0 00 0 0 

0. 0 8  
0.21 
0.44 
0.77 
1. 15  
1.59 
2.05 
2.62 
3.19 
3.94 
4. 73  
5.53 
6.30 
1 . 1 3  
7.93 
8.69 
9.35 

10.32 
10.77 
11.2u 
11 .58  
12.17 
12.43 
12.64 
12.75 
12.77 
12.7fi 
12.76 
12.76 
12.76 

9. a7  

0.08 
0.21 
0. 114 
0.77 
1.15 
1.59 
2.05 
2.62 
3.19 
3.94 
4 - 7 3  
5.56 
6.46 
7.52 
8.69 
9 .94  

11.23 
12. u2 
13.62 
15.03 
16.86 
18.49 
22.77 
25.98 
30.71 
36-84 
45. 41 
50.12 
59.26 
65.72 
69.99 

0.27800' 
0.2e100 
0.28600 
0.29000 
0.30500 
0,31900 
0.33600 
0.34800 
0.38500 
0.(12700 
0.48200 
0.55100 
0.63300 
0 -7  44 00 

1.04000 
1.2uooo 
1.03000 

o .8n ioo  

1.65000 
1.92000 
2.3UOOO 
2.75330 
11.13000 
'1.51000 
8.26000 

13.70300 
27,50000 
55.10000 
82.60000 

137.00000 
192 .OOOOO 

0.09 
0.20 
0.37 
0. b4 
0.97 
1.36 
1.78 
2.26 
2.78 
3.45 
4.18 
4.92 
5.64 
6.43 
7.19 
7.86 
8. 54 
9 . 0 3  
9.116 
9.87 

10.32 
10.62 
11.17 
11.40 
1 1 - 5 9  
11.68 
11.71 
11.70 
11.70 
11.69 
1 1 - 6 9  

0.09 
0.20 
0.37 
0.64 
0.97 
1.36 
1.78 
2.26 
2.78 
3.45 
4. 18 
4.96 
5.78 
6.78 
7.8R 
9.03 

10.31 
11.41 
12.57 
13.85 
15.60 
17.10 
21.09 
24.07 
28.41 
34.02 
41.94 
u9.95 
5 4 - 6 4  
60.53 
64.46 
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ATONIC DISPLACENENT CROSS-SFITIONS (8nRNS) BY FAST ELECTRONS IN 0 
Z =  8 A =  16.000 

TDz52.0 E V  ET-0.294307 IEV TD=56.0 EV ET=0.312601 MEV T D s 5 O . O  EV ETE0.330498 R E V  
PRIHARY CASCADE 

0.05 0.05 
ENERGY (NEVI 

0.29700 
0.30000 
0 .30600 
0.33400 
0.32600 
0.3UlOO 
0.35900 
0.38200 
0.u1200 
0. 45600 
0 .51500 
0 .58800 

PRIUIIRY C 
0 - 0 8  
0.17 
0.34 
0.55 
0.85 
1.19 
1.56 
1 . 9 8  
2.U6 
3.06 
3.73 
4.42 
5.11 
5 .85  
6.58 
7.23 
7.86 
8.33 
8 .73  
9.13 
9.54 
9.82 

10.32 
10.53 
10.70 
10 .79  
1 0 . 8 1  
10 .80  
10.80 
10.79 

:hSCADE 
0 .08  
0 . 1 7  
0 . 3 4  
0.55 
0.85 
1.19 
1.56 
1.98 
2.46 
3.06 
3 . 7 3  
4.46 
5.24 
6.18 
7 . 2 3  
8.3 1 
9.50 

10 .58  
11.65 
12.90 
14.52 
15.93 
19.6lb 
2 2 - 9 1  
2 6 - 4 6  
31.70 
38.99 
46.37 
50.71 
56.20 

E N E R G Y  (REV) 
0 .31500 
0.31800 
0.32500 
0.33400 
0.34600 
0.36200 
0 . 3 8 1 0 0  
0.4 0600 
0.43700 
0.48900 
0.54700 
0 .62500 
0.71800 
0 .84400 

1.18000 
1 .40000 
1 - 6 2 0 0 0  
1 .87000 
2.18000 
2.65000 
3.12000 
0.69000 
6.25000 
9.37000 

15.6D000 
31.20000 
62.50000 
93 .70000 

156.00000 

i . oonoo  

P R I K A R Y  
0. OG 
0.13 
0.29 
0.49 
0.7u 
1.04 
1.37 
1.76 
2.18 
2.74 
3 . 3 7  
4.02 
4.67 
5.30 
6.07 
6.7 
7. 2 8  
7.72 
0.11 
8. 47  
8. 86 
9.13 
9.59 
9.78 
9.99 

10.02 
10.03 

10.03 
10.02 

in.07 

CASCADE 
0.06 

.. 
ENERGY ( I E V )  

0.33300 
0.13 
0.29 
0.49 
0.74 
1.04 
1.37 
1.76 
2.18 
2.7Y 
3.37 
U.06 
4.79 
5.69 

0.33700 
0.34300 
0.35300 
0.36600 
0.30300 

0.13 0.13 
0.25 0.25 
0.43 0.43 
0.66 0.66 
0 . 9 3  0 .93  

0.40300 
0.42900 
0.46200 

1.22 1.22 
1 , 5 7  1. 57 
1 .96  1.96 
2.48 2.48 
3.07 3.07 

1.22 1.22 
1 , 5 7  1. 57 
1 .96  1.96 
2.48 2.48 
3.07 3.07 

0.51200 
0.57800 
0.66000 
0.76300 
0.89200 
1.05000 
1.25000 
1.48000 
1.71000 
1.98000 
2.31300 
2.80300 
3.30000 
9.95000 

3.68 3.71 
4.30 4.42 
4. 9 1  5.27 
5.61 6.17 
6.21) 7.20 
6.79 8.26 
7 .20  9.21 
7.58 10.21 
7 .92  11.31 
8.28 12.75 
0.53 14.01 
8.96 17.30 
9.14 19.73 
9.28 23 .28  
9.35 27.85 
9.36 34.18 
9.36 U0.59 
9.36 44.36 
9.35 49.11 

0.67600 
0.79400 
0.94100 
1.11000 
1.32000 
1 .53000 
1 .76000 
2.06000 
2.50000 
2 .94000 
4.41000 
5.88000 
8 .82000 

1 4  - 7 0 0 0 0  

6.68 
7.71 
8.83 
9.84 

10.88 
12.03 
13.56 
14.90 
18.39 
20.99 
24.76 
29-64  
36.Y1 
43.29 
47.32 
52.41 

6.60000 
9.91000 

16.50000 
33.00300 
66.00000 
99.103 0 0  

165.00000 

29.40000 
58.80000 
88.20000 

147.00000 

ATQHIC DISPLLCERENT CROSS-SECTIONS 
Z= 8 A =  1 

(BARNS) 
6.000 

BY PAST ELZCTROBS I N  0 

TD=64 - 0 
ENERGY ( K E P I  

EV ET=0.348022 n E V  
PRIMARY CASCLDE 

TD=GB.O EY ET=0.365195 LlEV 
ENERGY (BEV) PRIBARY CASCkDE 

0.36800 0.04 0.04 
0.37200 0 .10  0 .10  
0.37900 0.20 0.20 

TD=72.0 
ENERGY (nEV) 

0.38500 
0.38900 
0.39700 
0.40800 
0.42400 
0.4U300 
0.46600 
0.49600 
0.53400 
0.59200 
0.66800 
0.76UOO 
0.87300 
1.03300 
1.22000 
1.45000 
1.71000 
1 .98000 
2.290 00 

3.24300 
3.82000 
5.73000 
7.64000 

11.40300 
19.10000 
33.20000 
76. U 00 00 

114.00000 
19P.00000 

2.67000 

EV ET=0.382039 N B V  
PRINARY CASCADE 

0.351 00' 
0.35UOO 
0.36100 

0.05 0.05 
0.10 0.10 
0.22 0 .22  

0.0q 0.04 
0.09 0.09 
0.18 0.18 
0.31 0.31 
0.49 0.49 
0.68 0 .68  
0.91 0.91 
1 - 1 8  1.18 
1.49 1.49 
1 .92  1.92 
2.41 2.41 

3.U8 3. 58 
4.07 4.32 
4.65 5.15 
5.19 6 .04  
5.66 6.94 
6.02 7.78 
6.34 8 .65  
6.63 9.59 
6.93 1 0 . 8 3  
7 . 1 3  11 .92  
7.48 14.72 
7 . 6 3  16.78 

2.95 2 - 9 8  

0.37200 
0.38600 

0 .39  0 .39  
0.60 0.60 

0 .39000 0.34 0.3'4 
0.40500 0.54 0.54 
0.42300 0.75 0.75 
0.44500 0.99 0.99 
0.47uoo 1.29 1.29 

0.40300 

0.45200 
0.48700 
0.53900 
0.60900 
0 .69SQ0 
0.80000 
0 .93900 
1.11000 
1 . 3 2 0 0 0  

0.42400 
0.83 0.03 
1 .OS 1.09 
1 .42  1.42 
1 . 7 8  1.78 
2.26 2.26 
2.82 2.82 
3.UO 3 - 4 3  
3.99 4.10 
4.63 4.90 
5.26 5 . E O  
5.85  6.77 

0.51100 
0.56600 
0.63900 
0.73000 
0.83900 
0.98600 
1.16000 
1.38000 
1.64000 
1 .89000 
2.19000 
2 .55000 
3.10000 
3 .65000 
5.47000 
7 .30000 

10.90000 
18.20000 
36.500 0 0 
73.00000 

109 .ooooo 
182.00000 

1.63 
2. 08 
2. 60 
3.15 
3.72 
4. 3 3  
u. 4 2  
5.49  
5 . 9 9  
6. 36 
6.70 
7.01 
7.33 
7.55 
7.92 
8.07 
8.19 
8.25 
8.26 
8. 25  
8. 2 6  
8. 2 5  

1.63 
2.08 
2 .60  
3.18 
3.82 
4 - 6 0  
5.42 
6 - 3 6  
7.35 
8.19 
9.11 

10.10 
11.41 
12 .54  
15.48 
17.66 
20.77 
24. 84  
30. Y6 
36.12 
39.41 
43 .63  

1.56000 
1.80000 
2.08000 

6.36 7 .77  
6.76 8 .67  
7.11 9.61 

2.43000 
2.95000 
3 - 4 8 0 0 0  
5 .22000 
6 .96000 

10.40000 
17.40000 
34 .90000  
69.60000 

10u.00000 
174.00000 

7 . u 3  10.66 
7 . 7 7  12.03 
8.01 1 3 - 2 4  
8.40 16.35 
8 . 5 7  18.64 
8.70 21.94 
8 .77  26.28 
8.78 32.22 
8.77 38.23 
8.77 41.73 
8.77 46.22 

7.74 19.72 
7.79 23.60 
7.80 28.90 
7.80 34.24 
7.80 37.35 
7. 80 41.35 



35 

ATOHIC O I S P L A C E N E N T  C R O S S - S E C T I O N S  (8RRWS) BY P A S T  E L E C T R O N S  I N  0 
Z= 8 &= 16.000 

T 0 ~ 7 6 . 0  EV ET=0.398570 B E V  TD=BO.O EV E T = O . ~ ~ W O ~  n w  TO=YU.O BV 32=0.430763 B E V  
ENERGY ( B E V I  P R I f l A R Y  C A S C A O E  E N E R G Y  1 l E V I  P R I H A R Y  C R S C R D E  B R E R G P f t l E V )  P R I l A H Y  C A S C A D E  

O.UO200' 
0.40600 
0.41400 
0 .42600 
0.44200 
0.46200 
0.48600 
0 .51800 
0.55700 
0.61700 
0.69700 
0 .79700 
0.91600 
1.07000 
1.27000 
1.51000 
1 - 79000 
2.07000 
2.39000 
2.18000 
3.38000 
3.98000 
5.97000 
7.97000 

11.90000 
19.90000 

79 .70000  
119.00000 
199.00000 

39.aoooo 

0.04 
0.08 
0.16 
0.29 
0.04 
0 .62  
0.83 
1.09 
1.38 
1 - 1 8  
2.25 
2.76 

3.83 
4.39 
4.91 
5.37 
5.71 
6.01 
6.28 
6.57 
6.77 
7.09 
7 .23  
7.33 
7.38 
7.39 
7 .39  
7.39 

3 - 2 8  

7.3a 

0.04 
0.08 
0.16 
0.29 

0.62 
0.83 
1.09 
1 - 3 8  
1 .78  
2.25 
2.79 
3.37 
U.06 
4.86 
5.72 
6.62 
7 .41  
8 - 2 3  
9.13 

10.32 
11.35 
14.02 
15.99 
18.79 
22.45 
27.47 
32.55 
35.50 
39.28 

0.44 

0. u i aoo '  
0.42300 
0.43100 
0 .94300  
0.46000 
0.48100 
0.50600 
0.53900 
0.58000 
0.64200 
0 .72500 
0.82900 
0.95400 
1.11000 
1.32000 

1.86000 
1.57000 

2.15000 
2.48000 
2.90000 
3.52000 
4.14000 
6.22000 
8.29000 

12.40D00 
20.70000 
4 1  . uoooo 
8 2  - 9 0000 

124.00000 
107.00000 

0.03 
0.08 
0. 15  
0.26 
0. 4 0  
0.57 
0.17 
1.01 
1.28 
1.66 
2.11 
2.60 
3.10 
3.61 
4. 16 
4. 6 7  
5.10 
5.43 
5.71 
5.9e 
6. 25 
6. 4 3  
6.74 
6.87 
6.97 
7.01 
7.02 
7.02 
7.02 
1.02 

0.03 
0.08 
0.15 
0.26 
0.40 
0.57 
0.77 
1.01 
1 . 28  
1.66 
2.11 
2.63 
3 .19  
3.84 
4.62 
5.44 
6 .30  
7.06 
7.84 
8.73 
9.86 

10.84 
13.40 
15.27 
17.94 
21.1)2 
26.19 
31.02 
33.83 
37.41 

o.ujsoo' 
0.U3900 
0.44700 
0.46000 
0.47800 
0.U9900 
0.52500 
0.55900 
0.60300 
0.66700 
0.75300 
0.86100 
0.99000 
1.16000 
1.37000 
1.63000 
1.93000 
2.23000 
2.58000 
3.01000 
3.66300 
4.30000 
6.46000 
8.61000 

12.90000 
21 .SO000 
'43 . O O O O O  
86.10000 

129.00000 
215.00000 

0.04 0.04 
0.01 0.07 
0.13 0.13 
0.24 0. 2.4 
0.37 0.37 
0.53 0.53 
0.11 0.71 
0.93 0.93 
1.20 1.20 
1.56 1.56 
1.99 1.99 
2.46 2. 48 
2.93 3.02 
3 .4s  3.67 
3.96 4. 40 
4.45 5.20 
4.86 6.02 
5.18 6.75 
5 . 4 s  7.51 
5.70 8.35 
5.96 9.45 
6.13 10.38 
6 . 4 1  12.83 
6.55 14.61 
6.64 17.18 
6.68 20.118 
6.69 25.03 
6.68 29.63 
6.68 32.32 
6.68 35.72 

A T D l I C  DISPLRCEHEXT CROSS-SECTIONS ( 8 a R N S )  BY P A S T  E L E C T R O N S  TN 0 
2-  8 A= 16.000 

T O = 8 8 . 0  B Y  ET=O,YU645U BEV TD=92.0 E%' ETsO.461891 IIEV T O = ~ ~ . O  EV E T = o . u ~ ~ o ~ ~  n s v  
FNERCY (NEB) 

0.45500 
0.1161100 
0.07700 
0.49500 
0.51700 
0.54400 
0 .58000 
0,62500 
0.69200 
0.78100 
0.89200 

0 .a500o 

1 * 02000 
1.20000 
1.42000 
1.69000 
2.00000 
2.32000 
2.67000 
3.12000 
3.79000 
4 .  46000  
6 .69000 
8.92000 

13.30000 
22 .30000 
44.60000 
89.20000 

133.00000 
223.00000 

PRIllARY 
0.03 
0.06 
0 .13  
0.22 
0.34 
0.49 
0.66 
0. E7 
1.12 
1.47 
1.88 
2.33 

C A S C B D E  
0.03 
0.06 
0 .13  
0.22 
0.34 
0.U9 
0.66 
0.87 
1.12 
1.47 
1.88 
2.35 

2.77 2 .85  
3.28 3.50 
3 - 7 8  4.20 
4 .25  4 .  97  
4.65 5.76 
4.95 6.49 
5 .21  7.20 
5-45 8 - 0 1  
i . 70  9.06 
5 - 8 6  9.97 
6.14 12.30 
6 . 7 5  14.01 
6.34 16.44 
6 - 3 8  

6 . 3 8  
6 - 3 8  

6 . 3 8  

6.38 

19.63 
23.98 
28.36 
30.09 
34.  1 8  

EUERGY ( B E V )  
0.46600 
0 .47100 
0.48000 
0 .u9400 
0.51200 
0 .53500 
0 ,56300  
0.60000 
0.64600 
0.71500 
0.808 00 
0.92300 
1.06000 
1.24000 
1.47000 
1.75000 
2.07000 
2.40000 
2.77000 
3.23000 
3 .92000 
4.61000 
6.92000 
9.23000 

13.8 0000 
23.00000 
46.10000 
92.30D00 

1 38.000 00 
230.00000 

PRIlARY 
0.03 
0.06 
0.12 
0.21 
0.32 
0. 45  
0.61 
0. R1 
1.05 
1.38 
1.78 
2.21 
2.65 
3. 13 
3.62 
4.07 
4.45 
4. 7* 
4. 99 
5.22 
5. 46 
5.61 
5.87 

6.06 
6.10 
6.11 
6.10 
6.10 
6. 10 

5. 98 

C A S C A O E  
0.03 
0.06 
0.12 
0.21 
0.32 
0.45 
0.61 
0.81 
1 .os 
1.38 
1.78 
2.24 
2.7U 
3.34 
4.03 
4.17 
5.53 
6.23 
6.93 
7.10 
8.71 
9.57 

11.82 
13. $6 
15.80 

23.00 
27.20 
29.6U 
32.15 

18.83 

ENERGY ( R E V )  
0.48100 
O.UR600 
0.U9600 
0.51000 
0.52900 
0.55300 
0 . 5 B Z O O  , 
0.62000 
0.66700 
0.73900 
0.83400 
0.95400 
1.09000 
1.28000 
1.52000 
2.1u300 1.81000 

2.UBOOO 
2.86000 
3.33000 
f4.05000 
4.77000 
7.15000 
9.54000 

14.30000 
23.BOL)OO 
47.10000 
95.QOOOO 

143.0OD00 
238.00000 

P R I R A R I  
0.02 
0.05 
0.11 
0.19 
0.30 
0.43 
0.58 
0.77 
0.99 
1 - 3 1  
1.69 
2 - 1 1  
2.52 
3.00 
3.47 
3.90 
11-21 
4.55 
4.79 
5 - 0 1  
5.23 
5.38 
5.63 
5.73 
5.81 
5.85 
5.85 
5.85 
5.85 
5.85 

c a s c a o E  
0.02 
0.05 
0.11 
0.19 
0.30 
0.U3 
0.58 
0.71 
0.99 
1.31 
1.69 
2.14 
2.60 
3.19 
3.87 
4. 59 
5.32 
5.99 
6.67 
7. 40 
8.38 
9.23 

11.38 
12.96 
15.22 
18.11 
22.11 
26.13 

31.06 
2 ~ u 9  
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ATOllIC DISPLATEIENT CROSS-SECTIONS (BARNS) BY PAST ELECrRIlWS I N  n; 
2 = 1 2  A =  24.320 

E V  ET=0.042549 flEV TD= 8.0 EV ET=O.O8205U R E V  T0=12.0 T O =  4.0 
E N E R G Y  (IEV) 

O.OU290 
0.04340 
0 .04420  
0.04550 
O.OU720 
O.OU930 
0.051 90  
0.05530 
0.05950 
0.06590 
0.07440 
0.08500 
0.09780 
0.11400 
0.13600 
0 .16100 
0.19100 
0.22100 
0 .25500 
0.29700 
0.36 1 0 0  
0.112500 
0.63R00 
0.85000 
1.27000 
2.12000 
4.25000 
8 .50000 

12 .70000 
21.20000 
29.70000 
42 .50000 
85 .00000 

170.00000 

T0=16.0 
ENERGY (REV) 

0.15500 
0.15700 
0.16000 
0 .16900 
0 .17100 
0.17800 
0.18700 
0 .20000 
0.21500 
0 .23800 
0.26900 
0.30800 
0.35900 
0 .41500 
0.119200 
0 .58500 
0.693 00 
0 .80100 
0.92400 
1 .07000 
1.30000 
1.5UOOO 
2.31000 
3.08000 
U.62000 
7 .70000 

15 .40000 
30.80000 
U6.20000 
77.00000 

101.00000 
154 .OOOOO 

PRINAHY CASCADE ENEhGP (REV) PRIIkRII < 
10.2u 10 .24  0 .08280 2. 91 
24.29 2U.29 0 .08360 5.93 
45.51 U5.51 0.08530 1 2 - 0 0  
76.96 76 .96  0.08770 19.83 

113.08 113 .08  0.09100 29.38 
151.07 151 .07  0.095 1 0  39.56 
149.79 1 8 9 . 7 9  0.10000 49.72 
229.55 229 .55  0 .10600 59.80 
265.93 265.93 0.11400 7 0 . 1 9  
302.81 302.81 0.12700 81 .92  
330.28 330 .28  0.14300 90.88 
345.58 345.78 0.16UOO 97.55 
350.10 354 .98  0 - 1 8 B O O  101.U7 
3U6.27 3 59.15 0.72100 103. 86 

.ASCF.DE 
2.91 
5.93 

12 .00  
19.83 
29.38 
39.56 
U9.72 
59.80 
70.19 
81.92 
90.88 
97.72 

103 .03  
108 .26  

335.26 360.35 0.26200 1011.80 113.02 
321.49 359.01 0 .31100 104.  89  117.53 

293.99 354. 3 8  0 .U2600  104.31 126.20 
282.41 352 .70  0.49200 104.04  130.70 

306.54 356.55 0 .36900 inu .61  122.10 

E N E R G Y  (REV) 
0.12000 
0.12100 
0.12300 
0.12700 
0.13200 
0.13800 
0.14500 
0.15UOO 
0.16600 
0.18UOO 
0.20900 
0.23800 
0.27300 
0.32100 
0.38100 
0.115200 
0.53500 
0.61900 
0.71900 

211.07 608.43 
209.36 736.90 
208.77 815.41 
208.33 918.04 
208.16 986 .52  
208.05 1059.85  
207.93 1202.59 
207 .86  1346.01  

271.19 351.82 0.571100 107.85  136.0U 0.83300 
258.55 352.60 0 .69700 103.75 1113.69 1.01000 
249.61 355.24 0.82000 103.80 150.97 1 * 19000 
233.21 370 .96  1 .23000 10U.21 172 .76  1 .78000 
225.63 390.42 1 .64000 10U.56 191.:2 2.38000 
218.86 429 .05  2.46000 104.93 221.35 3.57300 
219.19 495.47 4. 1 0 0 0 0  1 0 5 , 0 6  264.36 5.95300 

8 .20000 104.76  326 .77  11.90000 
16.40000 1 0 U m 1 5  3'97.09 23.80000 
24.60000 104.19 438.04 35.70000 
41  .ooooo 104.07 490.20 59 -503  00 

82.00000 1 0 3 - 9 9  561.57 119.00DOO 
164.00000 103.95 633.26 2 38 - 00 3 0 0 
328.00000 103.92  705. 13 976 -003 0 0  

57.40000 104.02 524.79 83.30000 

E V  ETr0 .119086 MEV 
PRIIARY CASCADE 

1.13 1. 13 
2.32 2.32 
4.62 4.62 
8.83 8.83 

13.119 13.119 
18.31 18.31 
23.07 23.07 
28.12 28.12 
33 .42  33. '12 
39.23 39.23 
44.118 U 4 . 4 8  
48.71 48.86 
51.89 52.82 
54.68 57.16 
56.92 61.59 
58.73 66.06 
60.27 70.68 
6 1 - 9 8  74.94 
62.57 79. 40 
63.68 84.59 
64 .93  91.66 
65.89 98.21 
67.76 116 .36  
68.68 131.14 
69.49 153 .73  
69..80 184.66 
69 .71  229.33 
69.51 275.72 
69.U2 303.29 
69.36 338.27 
69.34 361.Ul 
69.32 385.99 
69.29 433 .86  
69.27 481.81 

ATOHIC DISPLACEMENT CROSS-SECTIONS (BARNS) BY PAST ELZTTQONS I N  HS 
2=12 A =  24.320 

E V  BT=O.lSU059 MEV TD-20.0 EV 21-0.187283 MEV TD=29.0 :V ET=0.218997 MEV 
PBXflARY 

0.52 
1 .58  
3 .10  
4.99 
7.94 

10.52 
13.39 
16 .83  
20.01 
23.76 
27.40 
30.62 
33.32 
35 .89  
38.24 
U0.34 
92.19 
43.62 
44.92 
46.13 
4 7 - 5 4  
48.59 
50.U7 
51.32 
51.99 
52 .30  
52 .24  
5 2 . 1 0  
5 2 . 0 5  
52.01 
52.00 
51.98 

CASCADE 
0.52 
1 .58  
3 . 1 0  
4 .99  
7 .94  

10 .52  
13 .39  
16 .83  
20.01 
23.76 
27.40 
30.75 
33 .99  
37.60 
41.48 
4 5 - 5 7  
49.79 
53.62 
57.64 
62.01 
68.24 
74 .05  
89 .33  

101.22 
119.17 
143.20 
177.34 
2 1 2 . 4 4  
233.21 
259.52 
276 .52  
295.37 

ENERGY ( X E V )  
0.18900 
0.19100 
0.19UOcI 
0.20000 
0 - 20700 
0.21700 
0.22800 
0 .24300 
0.26200 
0.29000 
0.32700 
0.37400 
0.U3GOO 
0.50500 
0 .59900 
0.71100 
0.84200 
0.97300 
1 .12000 
1.31000 
1 .59000 
1 .87000 
2 .80000 
3 .74000 
5 .61000 
9.36000 

18 .70000 
37.40000 
56.10000 
93 - 6 0 0 0 0  

1 31.000 00 
187.00000 

PRIMARY 
0.51 
1 - 0 8  
1.90 
3 . 4 3  
5.05 
7 .10  
9.04 

11.30 
13 .65  
16.39 
19.13 
21.74 
24. O R  
26.116 
28.70 
30.73 
32.5U 
33.94 
35.18 
3 6 - 4 1  
37.72 
38.6U 
40. 30 
41.02 
41.58 
41.82 
41.77 
4 1 - 6 7  
41.63 
41.61 
Ul.59 
41.59 

CASCADE 
0.51 
1 - 0 8  
1.90 
3.43 
7 - 0 5  
7.10 
9.04 

11.30 
13.65 
16.39 
19.13 
21.85 
24.61 
27.78 
31 - 2 3  
34.85 
38.6'4 
42.05 
45.58 
49.72 
55.15 
59.97 
72.94 
82.96 
97.81 

117. U7 
1 r(5.03 
173.25 
189 .91  
211 .0s  
224.96 
239.70 

ENERGY (1 E V )  
0.22100 
0.22300 
0.22700 
0.23400 
0.29300 
0.25900 
0.26700 
0.28400 
0.30600 
0.33900 
0.38300 
0.U3700 
0 .50300 
0.59100 
0.70000 
0.83200 
0.98500 
1.13000 
1.31000 
1.53000 
1.86300 
2.18300 
3.28000 
4.37000 
6.56000 

10.90300 

43.70000 
65.60000 

109.00000 
153.00300 
218.00000 

21.801100 

PRIMAEY 
0.36 
0.70 
1 * 37 
2.47 
3.74 
5.13 
6.58 
8.22 

10.00 
12.19 
14.47 
16.65 
18.74 
20.91 
22.41 
24 .89  
26.58 
27.82 
29  - 02 
30.1U 
31.33 
32.13 
33.59 
34. 19 
3'4.65 
3 4 . 8 1  
34.80 
34.72 
3 4 - 6 9  
34.67 
311.66 
3 4 - 6 5  

CASCADE 
0.36 
0.70 
1.37 
2. 47 
3.74 
5.13 
6.58 
8.22 

10.00 
12.19 
1 8 - 4 7  
16.75 
19.17 
21.99 
25.06 
28.35 
31.76 
3U.68 
37.99 
41.64 
46.49 
50.63 
62.03 
70.57 
83.23 
99.70 

122 .87  
146.50 
160 .68  
177.96 
189.66 
201.89 
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A T O N I C  0 I S P L A : E B E N T  C R O S S - S E C T I O N S  ( B A R N S )  BY P A S T  E L E C T R O N S  IW H G  
2=12 A= 24.320 

TD=28.0 E'? El'=0.249389 IEV ~0=32.0 EV PT=0.278612 n E v  T0=36.0 E V  ET=0.306791 IEV 
E N E B G Y  ( R E V )  

0.25100 
0.2 5400 
0.25900 
0.26600 
0.27600 
0.28900 
0.30400 
0.32400 
0.34900 
0.3R600 
0 .43600  
O.UY800 
0.57300 
0.67300 
0.79000 
0.9U700 
1.12000 
1.29000 
1.u9000 
1.74000 
2.11000 
2.U9000 
3.74000 
U.98000 
7.48000 

12.40000 
24.90000 
119.80000 
7u. 80000 

124 00000 
774.00000 

P R I H A R Y  
0.19 
0.53 

1.81 
2.76 
3.88 
5.02 
6.36 
7.79 
9.56 

11.50 
13.43 
15.30 
17.28 
19.20 
20.96 
22.51 
23.68 
24.75 
25.76 
2 6 - 8 1  
27.55 
28.81 
29.33 
29.71 
29.86 
29 - 0 2  
29.7b 
29.73 
29.77 
29.71 

1.08 

C A S C A D E  ENERGY f B E V l  
0.19 0.26100'  
0.53 0.28400 
1 - 0 8  
1.81 
2.76 
3.88 
5.02 
6.36 
7.79 
9.56 

11.50 
13.52 
15.67 
18.21 
2 1 - 0 0  
23.97 
27.04 
29.77 
32.68 
35.96 
40.2u 
UU.09 
54.12 
61.59 
72.63 
86.81 

106.88 
127.15 
139.13 
15U. 06 
164.09 

0.28900 
0.29800 
0.30900 
0.32300 
0.33900 
0.36200 
0.39000 
0.43100 
0.48700 
0 ,55700  
0.64000 
0.75200 
0.89100 
1.05000 
1.25000 
1.44000 
1.67000 
1.95000 
2.36000 
2.78000 
4.17000 
5.57000 
8.35000 

13.90000 
27.80000 
55.70000 
63.50000 

139.00000 
195.00000 

P R I H A R Y  
0.19 
0. 43 
0.82 
1. u7 
2.21 
3.07 
3.96 
5.09 
6.29 
7.79 
9. 50 

11.2u 
12.92 
1u.74 
16.51 
18.07 
19.56 
20.64 
21.64 
22.55 
23.48 
2U.13 
25.23 
25.68 
26.00 
26.12 
26.09 
26.03 
16.01 
26.00 
25.99 

C A S C A D E  
0.19 
0. u3 
0.82 
1.47 
2.21 
3.07 
3.96 
5.09 
6.29 
7.79 
9.50 

11.32 
13.25 
15.56 
18.11 
20.71 
23.63 
26.12 
28.85 
31.83 
35.66 
39.08 
48.03 
54. 7u  
64.46 
77.06 
94.59 

112.40 
122.84 
136.02 
144.79 

ENERGY ( H E V )  
0.30900 
0.31200 
0.31300 
0.32900 
0.34000 
0.35500 
0.37000 
0.39800 
0.42900 
0. U75 00  
0.53600 
0.61300 
0.70500 
0.82600 
0.98100 
1.16000 

1.59000 
1.84300 
2.1uooo 
2.60000 
3.06000 
4.60000 
6.13000 
9.20000 

15.30000 
30.60000 
61.30300 
92.00000 

153,001)OO 
214.00000 

i .3aooo 

b T O l I C  D I S P L A C E P I E Y T  CROSS-SECTIONS ( B A R N S )  BY F A S T  E L E C T R O N S  IN II; 
2-12 A= 24.320 

TO=UO.O EV EP=0-334032 n E V  
E N E R G Y  ( H E V )  

0.33700 
0.3U000 
0.34700 
0.35700 
0.37000 
0.3R700 
0.00700 
0.43400 
0,86700 
0.51700 
0.58U00 
0.66800 
0.76800 
0.90100 
1.06000 
1.26000 
1.50000 
1.73000 
2.00000 
2.330 00 
2.83000 
3.3UOOO 
5.01000 
6.68000 
10.00000 
16.70000 
13.U0000 
66.80000 

100.00000 
167.00000 

0.56 
0.97 
1.47 
2.08 
2.74 
3.55 
4.uu 
5.63 
7.00 
8.44 
9.08 

1 1 - 4 2  
12.89 
14.31 
15.58 
16.50 
17.32 
18.06 
18.8U 
1 9 - 3 7  
2 0 - 2 3  
20.57 
20.81 
20.89 
20 - R6 
20.82 
20.81 
20.80 

C A S C A D E  
0.13 
0.26 
0.56 
0.97 
1 .47  
1.08 
2.7U 
3.55 
4.44 
5.63 
7.00 

10.15 
12.10 
14.18 
16.52 
19.02 
21.16 
23.42 
25.89 
29.16 
32.05 

4 4 - 8 9  
52.77 
63.01 
77.10 
91.35 
99.68 

110.30 

8.52 

39. a 3 

P R I N  ARP 
0.13 
0.31 
0.70 
1.18 
1.78 
2.47 
3.27 
4. 18 
5.22 
6.56 
8 - 0 6  
9.63 

11.19 
11.87 
14.51 
15.98 
17.35 
18.3U 
19.24 
20. ou 
20.90 
21.48 
22 - 46 
22. 8U 
23.12 
23.22 
23.18 
23.14 
23.12 
23.11 
23.11 

C A S C A D E  
0.13 
0.31 
0.70 
1 - 1 8  
1.78 
2.47 
3.27 
4.18 
5.22 
6.56 
8.06 
9.71 

11.40 
13.60 
15.95 
18.40 
21.08 
23.38 
25.85 
2 8 - 5 0  
32.07 
35.16 
43.30 
4 9 - 2 9  
58.03 
69.27 
84.89 

100.75 
110.06 
121.76 
129.49 

TO=VU.O EV ET=0.360421 HEV '3!0=48.0 E V  E T = 0 . 3 8 6 0 3 4  WEV 
C A S C A O E  ENERGY f!!EI\  P R I n A E Y  C A S C A D E  E N E R G Y  (IEV) 

0.36UOO 
0.36700 
0.37'400 
0.38500 
0.40000 
0.91800 
0.43900 
0.46800 
0.50400 
0.55800 
0.63000 
0.72000 
0.82800 
0.97300 
1.15000 
1.36000 
1.62000 
1.87000 
2.16000 
2.52000 
3.06000 
3.60000 
5.UOOOO 
7.20000 

10.80000 
18  - 00000 
36.00000 
7 2  ~ 00000 

1 08.00000 
180.00000 

PRIHARY 
0.12 
0.23 
0. U6 
0.81 
1.27 
1.78 
2.34 
3.05 
3.85 
4. 92 
6.  17 
7.50 
8. 8U 

10.30 
11.70 
12.98 
1'4.17 
15.02 
15.77 
16.46 
17.16 
17.63 
18. U 7  
18.71 
18.93 
18.99 
18.96 
18.93 
18.92 
18.91 

0.12 
0.23 
0. U6 
0.81 
1.27 
1.78 
2.34 
3.05 
3.85 
9.92 
6.17 
7.57 
9.08 

10.92 
12.92 
15.05 
17.38 
19.38 
21.47 
23.79 
26.81 
2 9 - 4 2  
36.21 
9 1 - 2 1  
48. uu 
57.75 
70.58 
83.55 
91.17 

100.79 

0.30900' 
17.39300 
0 . r0100  
0.41300 
0.U2800 
0.4U700 
0.U7000 
0.50100 
0.54000 
0.59800 
0.67500 
0.77200 

1.04D00 
1.23000 

0.a8700 

1.U6000 
1.73000 
2.00000 
2.31300 
2.70000 
3.28000 
3.86900 
5.79000 
7.72000 

11.50000 
19.30DOD 
38.60000 
77.20000 

115.00000 
193.00300 

0.08 
0.19 
0.40 
0.71 
1.08 
1.52 
2.01 
2.66 
3.39 
4.37 
5.52 
6.76 
8 - 0 1  
9.36 

10.68 
11.91 
12.98 
13.78 
14.47 
15.11 
15.76 
16.19 

17. 16 
17.35 
17.U1 
17.38 
17.35 
1 7 - 3 4  
17.33 

16. a9 

0.08 
0.19 
0.u0 
0.71 

1.52 
2.03 
2.66 
3.39  
u.37 
5.52 
6.83 
8.24 
9.93 

11-82 
13.85 
15.97 
17.86 
19.81 
21.99 
24.81 
27.24 
33.52 
38.14 
04.69 
53.36 
65.14 
77.03 
83.90 
9 2 - 8 0  

1 - 0 8  
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ATOOIC DISPLICEOENT CROSS-SECTIONS (BARNS) 8 1  PAST ELECTRONS I N  I I G  
Z=12 A =  24.320 

TD=52.0 EV ET=0.410936 R E V  TD=56.0 EV ET~O.435183 MEV T0=60.0 E V  ET=0.458823 n E V  
P R I M A R Y  CASCADE ENERGY (NEV) P R I M A R Y  CASCADE 

0 .07  0.07 0.U6300 
ENERGY (flEV) 

0.41500 

~~ 

PRIRAAY 
0.09 
0.18 
0.35 
0.60 
0.95 
1 .33  
1.79 
2.36 
3.02 
3.92 
5 .00  
6 . 1 5  
7.33 
8.55 
9.84 

11.01 
11.99 
1 2 - 7 4  
13.39 
13.97 
14. 57 
14.96 
15.61 
15.85 
16.02 
16.07 
16.04 
16.02 
16.01 
16.00 

CASCADE 
0 - 0 9  
0.18 
0 .35  
0.60 
0.95 
1.33 
1.79 
2 .36  
3.02 
3.92 
5.00 
6.21 
7.55 
9.07 

10.92 
12.87 
14.81 
16 .60  
18.43 
20.44 
23.09 
25.33 
31.20 
3 5 - 4 8  
41.63 
49.55 
60.44 
71.44 
77.88 
86.02 

E N E R G Y  (REV) 
0.43900 
0.44300 
0.45200 
0.46500 
0.48300 
0.50400 
0.53000 
0 .56500 
0.60900 
0.67900 
0.76100 
0.87000 
1.00000 
1 .17000  
1.39000 
1 - 650 00 
1.95000 
2 .26000 

0.06 0.06 
0.12 0.12 
0.28 0.28 
0.47 0.47 
0.74 0.74 
1 - 0 6  1.06 
1.43 1.43 
1.91 1.91 
2.47 2.47 
3.26 3.26 
4.19 4.20 
5.22 5.28 
6.24 6.43 
7.37 7.85 
8.51 9.47 
9.55 11.23 

10.43 13.00 
11 -09  14.57 
11.65 16.20 
12.16 18.00 
12.66 20.29 
13.00 22.30 
13.55 27.45 
13 .75  31.19 
13.89 36.52 
13.93 93.45 
13.90 52.90 
13.88 62.45 

0.4 1900 
0.42100 
0 .43900  
0.45600 
0.97600 
0.50100 
0.534 0 0 
0.57500 
0.63600 
0.71900 
0.82100 
0.94500 
1.10000 
1.31000 
1.56000 
1.84000 
2.13000 
2.46000 
2.87000 
3.49000 
4.10000 
6.16000 
8.21000 

12.30000 
20 .50000 
41 .ooooo 
82.10000 

123.00000 
205.00000 

0.14 
0.30 
0.53 
0.84 
1.18 
1.59 
2.11 
2.72 
3. 56 
4.56 
5.65 
6.75 
7.94 
9.15 

10.23 
11.15 
11.86 
12.46 
13.00 
13.55 
13.92 
14.50 
14.73 
14 .88  
14.92 
14. 90 
14.87 
14.86 
14.86 

0.14 
0.30 
0.53 
0.84 
1 . 1 8  
1.59 
2.11 
2.72 
3.56 
4 - 5 6  
5.11 
6 .96  
8.45 

10.17 
11.98 
13.83 
15.53 
17.25 
19.13 
21.59 
23.73 
29.19 
33.20 
38.90 
46.28 
56.44 
66 - 65  
72.58 
80.17 

0.46700 
0.47700 
0.49000 
0.50900 
0.53200 
0.55900 
0.59600 
0.64200 
0.71100 
0.80200 
0.91700 
1.05000 
1.23000 
1.46000 
1.79000 

2.38300 
2.75000 
3 - 2 1 0  0 0 
3.89000 
4.58000 
6.68300 
9.17000 

13.70000 
22.90000 
45.80000 
91.70000 

137.00QOO 
229.00000 

2.06nno 

2.61000 
3.0'LOOO 
3.69000 
4.35000 
6 .52000 
8 .10000 

13.00000 
21.70000 
43 .50000 
87.00000 

1 30.0000 0 
217.00000 

13.87 67.99 
13.86 75.09 

A T O n I C  DISPLACEIENT CRDSS-SECTIONS (BARNS) BY PAST ELECTRONS I N  O G  
Z=12 A =  24.320 

TD=SU.O EV ET=Q.481901 OEV 
E N E R G Y  (MEV) PRINARY CASCADE 

0.48600 0.05 0.05 
0.49 100  0.12 0.12 
0.50100 0.25 0.25 
0.51500 0.42 0.92 
0.53UOO 0 . 6 6  0.66 

TD=G8.O EV ET=0.504455 O E V  
ENERGI{t%EV) P R I M A R Y  CASCllDE 

0.50900 0.05 0. os 
0.51400 0.11 0.11 

TOz72.0 E V  ET~0 .526518  MEV 
ENERGY (8EV) PRItl&RY CASCADE 

0.53100 0.04 0.0u 
0.53700 0.10 0.10 

0 .52400 0.22 0.22 
0.53900 0.38 0.38 
0 .55900 0.59 0.59 

0.54700 0.19 0.19 
0.56300 0.35 0.35 
0.58400 0.55 0.55 

0 .55900 
0 .58700 
0.62600 
0.67400 
0.74600 

0.96 
1 .29  
1.74 
2.26 
2.99 
3.89 
4.86 
5.81 
6.94 
8 - 0 1  
8.98 
9.79 

10.41 
10.94 
1 1 - 4 2  
11.89 

0.96 
1.29 
1.74 
2.26 
2.99 
3.89 
4.9 1 
5.99 
7.41 
8 - 9 4  

10.58 
12.23 
13.7U 
15-29  
16.98 
19.17 

0.58500 
0.61500 
0.65500 
0.70600 
0.78100 
0.88200 
1.00000 
1.16000 
1.36000 
1.61000 
1.91000 
2.27000 
2.62000 
3.02000 
3.53000 
4.28000 

0.87 
1.18 
1.59 
2.09 
2" 18 
7.62 
9.49 
5.50 
6. 5 3  
7.53 

9.25 
9.82 

10.31 
10.76 
11.21 

a. 45 

0.87 
1.18 
1.59 
2.09 
2.78 
3.62 
u. 54 
5.68 
6.97 
8.42 
9.97 

11.61 
13.02 
1 4 - 4 6  
16.09 
18.15 

0.61000 
0.68200 
0.68400 
0.73700 
0.61600 
0.92100 
1.05300 
1.21300 
1.42300 
1.68000 
2.00300 
2.36000 
2.73300 
3.15000 
3.68000 
4.47000 

0.79 
1.09 
1.47 
1.94 
2.59 
3.39 
4.26 
5.18 
6.16 
7.12 
8.00 
8.74 
9.29 
9.76 

10.18 
10.60 

0.79 
1.09 
1.47 
1.9& 
2.59 

0.84300 
0.96300 
1.10000 
1.30000 
1. SUO00 
1.8 3000 
2.16000 
2 .50000 
2.89000 
3.37000 
4.09000 

3.40 
4.31 
5.35 
6.59 
7.97 
9.118 
0-98 
2.35 
3.73 
5.27 
7.25 

4.81000 12.20 21.05 5.04000 1 1 - 5 0  19.94 5.26300 10.87 18.95 
7.22000 12 .71  25.89 7.56000 11.97 24.52 7.89000 11.31 23.28 
9.63000 12.90 29.42 10. 00000 12.14 27.76 10.50000 1 1 - 4 7  26.42 

1 4 -  40000 13.02 34.44 
24.00000 13.06 40.91 
48. 10000  13.03 49.8 1 
96.30000 13.01 58.76 

144. 00000 13.00 63.97 

15.10000 12.26 37.61 
25.20000 12.29 38.71 
50.40000 1 2 . 2 1  47.07 

15.70000 11 .58  30.90 
26.30300 11.60 36.72 
52.600 0 0  11.58 44.62 

100.00000 12.25 55.39 
151.00000 12.24 60.41 

105.00000 11.56 52.54 
11.56 57.17 157.00000 
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?.TORIC OISPLACEHENT CROSS-SECTIONS (BARNS) BY PAST ELECTKONS I N  t l G  
2112 A =  24.320 

T0=76.0 EV ET=0.548122 N E V  T D d 0 . 0  EV ET=0.569294 OEV TDs84.0 E V  BT=O.590059 X E V  
CASCADE ENERGY (!lev] 

0 .55300 
0.55900 
0.57000 
0.58600 
0.60800 
0.63500 
0.66R00 
0.71200 
0.76700 
0.84900 
0.95900 
1.09000 
1.26000 
1.47000 
1.75000 
2.08000 
2.46000 
2, 8S000 
3.28000 
3.83000 
rr.65000 
5.U8000 

10.90000 
a .22000 

16.40000 
27. 40000 
54 .80000 

109.00000 
164. 00000 

P R I t l A R Y  
0.04 
0.09 
9.18 
0.32 
0.50 
0.73 
1.00 
1.36 
1 .80  
2.42 
3.19 
4.00 
4.90 
5.81 
6.76 
7 .59  
8.30 
8.83 
9.26 
9.66 

10.05 
10.31 
10.72 
10.87 
10.97 
10.99 
10.97 
10.96 
10 -95  

CASCADE 
0.0u 
0.09 
0.18 
0.32 
0.50 
0.73 
1-00 
1.36 
1.80 
2.42 
3.19 
4 - 0 5  
5.06 
6 .21  
7 .58  
9.01 

10 .46  
11.78 
13 .08  
14 .54  
1 6 - 4 3  
18 .05  
22.18 
25 .12  
29.44 
34.93 
42.42 
49.89 
54.3u 

E N E R G Y  (XEV) 
0.57UOO 
0.58000 
0.59200 
0.60900 
0.63100 
0.66000 
0.69400 
0.74000 
0.79700 
0 .88200 
0.99600 
1.13000 
1 - 30000 
1.53000 
1.82000 
2 .16000 
2.56000 
2.96000 
3.41000 
3.98000 
4.83000 
5.69000 
8 .53000 

11.30000 
17.00000 
28.40000 
56.90000 

113.00000 
170 .O 0000 

PRIIABY CBSCADE 
0.03 0 .03  
0.08 0.08 
0.17 0 .17  
0.79 0.29 
0. 46 0.46 
0.67 0.67 
0.93 0 .93  
1. 27 1.27 
1.69 1.69 
2.28 2.28 
3.01 3.02 
3.78 3.62 
4.61 4.76 
5.53 5.92 
6.43 7.23 
7.22 8.59 
7.90 10.00 
8.40 11.25 
8.81 12.50 
9.19 13.89 
9.56 15.69 
9.81 17.24 

10. 19 21.16 
10.33 23.95 
10.42 28.06 
10. P4 33.28 
10.42 40.92 
10.01 47.50 
10.30 51.73 

ENERGY (REV) I 
0.59500 
0 -601  00 
0.61300 
0.63100 
0.65400 
0.68400 
0.71900 
0.76700 
0.82600 
0.91400 
1.03000 
1 . l 8 0 0 0  
1.35000 
1.59000 
1 . 8 B D O O  
2.2uooo 
2.65000 
3.06000 
3.54300 
4.13000 
5.01000 
5.90000 
8.85000 

11.80000 
17.70000 
29.50000 
59.00000 

118.00000 
177.00000 

&TORIC DISPLACE!lENT CROSS-SECTIONS (8bRsS) 3Y PBST ELECTRONS I N  l f G  
2-112 A= 24.320 

' R I X A R Y  
0.03 
0.07 
0.15 
0.27 
0.42 
0.63 
0.86 
1.19 
1.59 
2 -15  
2.811 
3.63 
4.40 
5.28 
6.12 
6.89 
7.54 
8.01 
8 - 4 1  
8.77 
9.12 
9.35 
9.71 
9 . m  
9.93 
9.95 
9.93 
9.91 
9.91 

0.03 
0.07 
0.15 
0.27 
0.02 
0.63 
0.86 
1.19 
1.59 
2.15 
2.84 
3.68 
4.55 
5.67 
6.88 
8.22 
9.56 

10.74 
11.97 
13.31 
15.02 
16.50 
20.26 
22.98 
26. 87 
31.82 

45.43 
49.43 

3a.60 

TD=88.0 E V  ET=0.6104PO B E V  TD592.0 EV ET-0.630457 I E V  TD296.0 E V  E T = O . ~ S O ? ~ B  ngv 
PRIflARY CASCADE BNERGY (REV) PRIHAR? CASCADE ENERGf(tlEV) PBTFi i iRY CASCADE 

0.03 0.03 0.63600 0.03 0.03 0.65600 0.03 0.03 
0.07 0.07 0.64300 0.06 0.06 0.66300 0.06 0.06 
0.14 0.14 0.65500 0.13 0.13 0.67600 0.12 0.12 

ENERGr (REV) 
0.61600 
0.62200 
0.63400 
0.65300 
0.677 00 
0.70800 
0.74400 
0.79300 
0.85400 
0 .94600 
1.06000 
1.22000 
1 .40000 
1.64000 
1 - 95000  
2 .31000 
2.7POOO 
3.17000 
3.66000 
4 - 27000 
5.18000 
6.10000 
9.15000 

12.20000 
18.30000 
30.50000 
61.00000 

122.00000 
183.00000 

0.25 0.25 
0.39 0 .39  

0.81 0.81 
1 .12  1.12 

0 . 5 8  0. sa 

0.25 0.25 
0.39 0 .39  

0.81 0.81 
1 .12  1.12 

0 . 5 8  0. sa 

1 .U9 1.49 
2.04 2.04 
2.67 2.67 
3.45 '1. so 
4 - 2 1  4.36 
5.03 5.40 
5.86 6.61 
6 . 5 R  7.85 
7.20 9.16 
7.66 10.3 1 
8 .04  1 1 . 4 8  
8 - 3 8  12.76 
8 .71  14.uo 
8 - 9 3  15.82 
9.27 19.41 
9.uo 22.02 
9.48 25.73 
9.49 30.47 
9.48 36.94 
9.46 43.45 
9.46 4 7 - 2 7  

0 .67400 
0.64900 
0.73100 
0.76900 
0.81900 
0.88200 
0.97700 
1.10000 
1.26000 
1 - 45000 
1.70000 
2.01000 
2.39000 
2.83000 
3.27000 
3.78000 
4.41000 
5.35000 
6.30000 
9 .45000  

12 .60000  
18.90000 
31 .50000 
63 .00000 

126.00000 
189  .ooooo 

0.23 
0.37 
0.55 
0.76 
1.05 
1 - 4 1  
1. 94 
2.57 
3.30 
4.04 
4 -84  
5.61 
6. 31 
6.90 
7.33 
7.70 
8.02 
8-34  
8.55 
8.87 

9.06 
9.08 
9.06 
9. 05 
9.05 

a. 99 

0.23 
0.37 
0.55 
0.76 
1.05 
1.41 
1.94 
2.57 
3.34 
4. 19 
5.20 
6.33 
7.55 
8.79 
9.89 

11.03 
12.26 
13.83 
15.19 
18.64 
21.14 
24.70 
29.23 
3 5 - 4 2  
U1.65 
U5.31 

0.69500 
0.72100 
0.751100 
0.79300 
0.84500 
0.91DOO 
1.00000 
1.13000 
1.30300 
1.U9000 
1.75000 
2.08000 
2.47D00 
2.92000 
3.38000 
3.90000 
4.55000 
5.52000 
6.50000 
9,75000 

13.00300 
19.50000 
32.50000 
65.00000 

130.08300 
195.00000 

0.21 
0.34 
0.51 
0.72 
1.00 
1.34 
1.81 
2.43 
3.16 
3.85 
4.63 
5.40 
6.07 
6.63 
7.05 
7.39 
7.70 
8-00 
8.20 
8.51 
8.62 
8.69 
8.70 
8.69 
8 .67  
8.67 

0.21 
0.34 
0.51 
0.72 
1.00 
1.34 
1.81 
2.43 
3.20 
3.99 
4.98 
6.10 
7.28 
8.47 
9.54 

10.61 
11.80 
13.32 
14.62 
17.94 
20.33 
23.75 
28.09 
34. 03  
40.00 
43.51 
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ATONIC OISPLACERENT CROSS-SECTIONS (BARNS) BP PAST ELECTRONS IN A L  
2=13 A =  26.980 

T D =  4.0 EV ET=O.O47006 NEV TD= 0.0 EV E T ~ 0 . 0 9 0 3 4 9  REV T0=12.0 E V  ET=0.130772 
ENERGY (REV1 PRIIlARY CASCADE ENERGY ( N E V I  PRSPIARY CISCAOE ENERGY ( N E V I  PRIRARY CAS 

O.Od7UO 
0.04790 
O.Ocl880 
0.05020 
0.05210 
0.05850 
0 .05730 
0 .06110 
0 .06580 
0.07280 
0 .08220 
0.09400 
0.10800 
O . l l S 0 0  
0.15000 
0.17800 
0.21 1 0 0  
0.24400 
0.28200 
0.32900 
0.39900 
0.47000 
0.70500 
0.94000 
1.41000 
2 .35000 
4.70000 
5.40000 

14.10000 
23.50000 
32.90000 
47.00000 
9 ~ . 0 0 0 0 0  

188.00000 

T0=16.0 
ENERGY ( N E V I  

0. i i o o o .  
0.17200 
0.17500 
0.18000 
0.18700 
0.19500 
0 .20500 
0 .21900 
0 .23600 
0 .26100 
0.29500 
0.33700 

0.45500 
0.54000 
0.64100 
0 . 7 5 9 0 0  
0.87700 
1.01000 
1.18000 
1 .43000 
1 - 68000 
2.53000 
3 .37000 
5.06000 
8.43000 

16.80000 
33.70000 
50.60000 
84.30000 

118.OOQOO 
168.00000 

0.38aoo 

9.99 
22.23 
43.05 
72 .63  

107.9U 
145.81 
182.23 
221.17 
256.88 
292.50 
319.81 
3 3 5 . 6 5  
341.15 
338 .83  
329.96 
318.07 
305.21 
294.37 
284.21 
274.37 
263.67 
256.02 
2U2.16 
235.82 

226.20 
223.30 
221.54 
220.92 
220.45 
220 I 2 8  
220.76 
220.02 
219 .54  

2 3 n . i ~  

9 .99  
22.23 
4 3 - 0 5  
72 .63  

107 .94  
145 .81  
182 .23  
221 .17  
256.88 
292.50 
319.81 
335 .91  
345.53 
351 .63  
354 .66  
355.33 
355.04 
3511.82 
3 5 5 . 1 2  
356,45 
360.09 
365 .23  
3 8 7 - 2 7  
411 .40  
456 .98  
531 .28  
653.96 
791 .71  
876 .20  
984.91 

1057.43  
1134.79 
1285.97 
1437.79 

O . O ¶ I  20 '  
0.0921 0 
0 .09390 
0 - 0 9 6 6 0  
0.10000 
o.1ouoo 
0.11000 
0.11700 
0 .12600 
0.14000 
0 .15800 
0.18000 
0.20700 
0.2U300 
0.28900 
0.34300 
0. 4 0 6 0 0  
0.46900 
0.54200 
0.63200 
0.76700 
0.90300 
1.35000 
1.80000 
2.71000 
4.51000 
9 .03000 

18.00000 
27.10000 
45.10000 
63.20000 
90 .30000 

180.00000 
361.00000 

2.90 
5.87 

11.49 
19.21 
27.87 
36.75 
47.91 
58.12 
68.63 
79.95 
89.18 
95 .89  

100. 47  
103 .58  
105.37 
106. 29 
106 .81  
107.14 
107 .45  
107 .81  
108 .31  
108.78 
109 .90  
110 .55  
111.11 
111.29  
110.92 
110 .45  
110.27 
110.13 
110.08 
110. 0 4  
109 .99  
109.95 

2.90 
5.87 

11.49 
19.21 
27.87 
36.75 
47.91 
58.32 
68.63 
79.95 
89.18 
96.07 

102.07 
108.00 
113.75 
119 .23  
124.76 
129 .81  
135.29 
141.68 
150.70 
159.21 
183.82 
204.51 

284.30 
353.42 
425 .78  
969.63 
524. 77 
561.52 
600.48 
676.01 
752.37 

237.82 

0. i i 2 n o '  
0.13300 
0.13600 
0.13900 
0.14500 
0.15100 
0.15900 
0.17000 

0.20200 
0.22800 
0.26100 

0.18300 

0.30000 
0.35300 
0.41800 
0.49600 
0.58800 
0.68000 
0.78UOO 
0.91500 
1.11000 
1.30000 
1.96000 
2.61300 
3.92300 
6.53300 

13.00000 
26.10300 
39.20000 
65.30000 
91.50000 

130.00300 
261 -00000 
523.onooo 

ATOflIC DISPLhCENENT CROSS-SECTIONS (BARNS) BY FAST ELECTRONS IN hL. 
Z=13 A =  26.980 

EV ET-0.168795 N E V  TDs20.0 EV ET=0.20Qfl01 R E V  TD=24.0 
PRIIlARY CASCADE E N E R G Y  (REV1 PRINARI CASCADE ENERGYfMEVI 

0.58 
1.52 
2.87 
4.95 
7.58 

10 .22  
13.09 
1 6 - 4 5  
19.76 
23.55 
27.36 
30.78 

36.75 
39.53 
41.99 
44.16 
45.85 
4 7 - 3 4  
48.82 
50 .40  
51.52 
53.60 
5u. 48 
55.16 
55.42 
55.31 
55.15 
55.09 
55.04 
55 .02  
55.01 

33.133 

0.58 
1.52 
2.81 
4.95 
7 . 5 8  

10 .22  
13 .09  
16.U5 
1 9 . 7 6  
23.55 
27 .36  
30.92 
34.54 
38.56 
42 .95  
47.51 
5 2 - 2 7  
56.57 
61.02 
66.21 
73 .05  
7 9 . 1 5  
96.04 

108.90  
128 .28  
1 5 3 . 9 7  
190 .11  
227.51 
249.57 
277 .42  
295.82 
315.17 

0 .20600 '  0. 31 
0 .20800 0.83 
0.21200 1.81 
0 .21900 3 . 3 9  
0.22700 5. ou 
0.23700 6 .87  
0.24900 8.81 
0.26600 11.15 
0 .28600 13.45 
0.31700 ' 16.33  
0-35800 19.27 
0.40¶00 22.07 
0.47100 24.69 
0 .55200 27 .34  
0.65500 29.90 
0.77800 32.23 
0 .92100 34. 28 
1 .06000 35.83 
1.220 00 37.22 
1.43000 38. h 2  
1.74000 uo. 08 
2.0u000 41.06 
3.07000 42. 04 
4.09000 43.57 
6.1U000 44.12 

10.20000 44.32 
20.40000 44.23 
40.90000 4 4 - 1 0  
61 .40000 U4. 06 

102.00000 44.03 
1 43.00000 44. 02 
20u .ooooo 44. 00 

0.31 
0.83 
1.81 
3.39 
5.Q'L 
6.87 
8.81 

1 1 - 1 5  
1 3 - 4 5  
16.33 
19.27 
22.19 
25.25 
28.72 
32.58 
3 6 . 6 5  
40.86 
44.57 
4 8 - 4 6  
53.10 
59.16 
6U. 311 
78.62 
89.35 

105.31 
126.12 
155.U6 
185.49 
203. 18  
225.37 
240. 17 
255.711 

0 . 2 i 1 0 0 '  
0.24300 
0.24800 
0.25500 
0.26500 
0.27700 
0.29100 
0.31000 
0.33400 
0 .37000 
0.41800 
0.47900 
0.54900 
0.6U500 
0.76500 
0.90900 
1.07000 
1.24000 
1.43000 
1.67000 
2.03000 
2.39900 
3.58000 
4.78000 
7.17000 

11.90000 
23.90300 
47.80000 
71.70000 

119.00000 

233.00000 
i67 .00000 

1.33 
2.37 
5.36 
8 .13  

13.09 
17.39 
22.29 
27.79 
32.92 
38.51 
U3.91 
48.48 
52.10 
55.35 
58.13 
60.96 
62.50 
6 4 - 0 7  
65.49 
66.90 
68. U 7  
69.59 
71 .83  
72.84 
73.65 
73.97 
73.81 
73 .56  
73.47 
73.40 
73.37 
73.35 
73.32 
73.29 

EV 
L DE 

1.33 
2.37 
5.36 
8.13 

13 .09  
17.39 
22.29 
27.79 
32.92 
38.511 
43.91 
58.65 
53.07 
57.96 
62.94 
68.08 
73.U6 
78 .34  
83 .43  
89.34 
97.36 

104.U3 
124.93 
140.89 
1 6 5 . M  
198.65 
245.97 
295.51 
324.82 
361.a5 
3 8 6 . 4 )  
u12.04 
462.99 
513.86 

E V  ET=0.239081 WEV 
PRSNAR? CASCADE 

0.30 
0.61 
1.36 
2.33 
3.61 
u.99 
6.42 
8.12 
9.95 

12.22 
14.65 
17.06 
19.33 
21.75 
2U.09 
26 .23  
28.07 
29 .55  
30.83 
32.05 
33.33 
34.21 
35.71 
36.33 
36.77 
36.92 
36.84 
36.75 
36.71 
36.69 
36.68 
36.67 

0.30 
0.61 
1.36 
2.33 
3.61 
4.99 
6. U2 
8.12 
9.95 

12.22 
1 4. 65  
1 7 . 1 1  
19 .79  
2 2 - 9 0  
26.33 
29.96 
33.63 
37.10 
40.62 
44.63 
49.94 
54.58 
66.80 
76 .06  
89.60 

107.12 
131.87 
156 .88  
171.61 
190.09 
202.116 
215.57 
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ATONIC DISPLRZENEWT CROSS-SECTIONS (BARNS) BY PAST BLECTRONS IH AL 
P I 3  !.= 26.980 

E V  ET=0.271861 NEV TDz32.0 EV ET=;O.303322 B E V  T0=36.0 m = 2  e .o 
E N E Z C Y  ( B E V )  

0 270 00 
0.27700 
0 .29200 
0.29000 
0.30100 

0.331 00 
0.35300 
0.38000 
0.42100 
0.47500 
0 .54300 
0.62500 
(1.7 3 4 00 

1.03000 
1.22000 
1.41000 
1 - 63000 
1.9OOOO 
2.31000 
2.71000 

5.43000 
8.15000 

13 .50000 
27.10000 
54.30000 
81 .50000 

135.00000 
190.00000 

0.31500 

0 .86900 

4 .07noo 

E V  E T ~ 0 . 3 3 3 6 1 3  U E V  
P B f N A R Y  CASCPlDE 

0.13 0.13 
0.33 0 .33  
0.64 0.64 
1.12 1.12 
1.76 1.76 
2.44 2.44 
3.26 3.26 
4. 18 U. 18 
5.28 5.28 
6.69 6.69 
n. 29 8.30 

PRIBARY 
0.22 
0.53 
1.02 
1 .76  
2.71 
3.80 
4.93 
6 .30  
7.76 
9.66 

11 .71 
13.87 
15.89 
1 6 - 0 8  
20.20 
22.14  
23 .88  
25.20 
26.37 
27.04 

29.33 
30.64 
31 .15  
31.52 
31.6U 
31.57 
31 - 49 
3 1 - 4 7  
31.US 
31.U4 

28.58 

CASCADE 
0.22 
0.53 
1.02 
1.76 
2.71 
3.80 
4 - 9 3  
6.30 
7 .76  
9.66 

11.71 
13.92 
16.29 
'I 9.08 
22.10 
2 5 - 4 0  
28.82 
31.89 
35.11 
38.66 
u3.39 
47.42 
5 &  2 5  
66 .32  
78 .10  
93.18 

114.47 
1 3 6 . 0 1  
148.67 
164.06 
175.16 

ENERGY (KEV) 
0 .30600 
0.30900 
0.31500 
0.32400 
0 .33600 
0.35100 
0.37000 
0.39400 
0.02400 
0.97000 
0.53000 
0.60600 
0.6 97 00 
0.81500 
0.97000 
1.15000 
1.36000 
1 - 57000  
1.81000 
2.12000 
2.5'7000 
3.03000 
0 .54000 
6.06000 
9.09000 

15.10000 
30.3 00 0 0 
60.60000 
90 .90000 

151.00000 
2 12.00000 

PRIEIhRY 
0. 1 9  
0 .81  
0.82 
1.11 
2.14 
2.99 
3.96 
5.07 
6.30 
7.93 
9.72 

11.61 
13.48 
15.48 
17. 44 
1 9 . 2 3  
20. A0 
21.99 
23.03 
20.03 
25.03 
25.71 
26. 84 
27. 28  
27.59 
27.68 
27.62 
27.55 
27.53 
27.51 
27.5'1 

CASCADE 
0.19 
0.41 
0.82 
1 .01  
2.14 
2.99 
3 ,96  
5.07 
6 .30  
7.93 
9.72 

11.70 
13.83 
16.36 
19.18 
22.15 
25.24 
28.02 

34.19 
38.39 
42.12 
51.73 
58.91 
69.30 
82.65 

101.30 
120.16 
131.24 
185.13 
154.U3 

30 .88  

ENERGY (MeV) 
0.33600 
0.34000 
0.34600 
0.35600 
0.37000 
0.36600 
0.40700 
0.43300 
0.46700 
0.51700 
0.58300 
0.66700 
0.76700 
0.90000 
1.06000 
1.26300 
1.50000 
1.73000 

10.02 10.10 
11.72 12.00 
13.56 14.36 
15.31 16.85 
16.98 19.62 
1 8 - 4 8  22.57 
19.56 25.10 

2.00DD0 
2.33300 
2.83000 
3.33000 
5.00000 

20.52 27.77 
21.38 30.69 
22.29 34.55 
22.89 37.90 
23.88 46.62 

6.67000 
10.00000 
16.60000 
33.30000 
66.7 00 00 

100.00000 
166.00300 
233.00300 

21.27 53.06 
24. 53 62.36 
2U.60 74-26 
24. 54 90.91 
24.49 107.70 
24.U7 117.54 
24.46 129.88 
24.45 138.14 

ATOnlC OISPLACENENT CROSS-SECTIONS (BARNS) BY FAST 
2=13 A =  26.980 

EV ET=0.362854 aEV T D 4 U . 0  EV ET=0.3911U8 nEV 
PRIX A R Y  CAS CAVE ENERGY ( n m 1  e m m w  C ~ S C B O E  

0.13 0.13 0.39500 0.12 0.12 
0.28 0.28 0.39800 0.21 0.21 
0 .55  0.55 0.00600 0. U5 0.45 
0.96 0.96 0.41800 0.80 0.80 
1 . 0 5  1.U5 0.43UOO 1.25 1.25 

ELECTRONS I N  BL 

TO=UO.O 
ENZRGr(BEV) 

0.36600 
0.37000 
0.37700 
0.3Re00 
0.40200 

TOz48.0 
EAERCY ( a m )  

0.42200 
0.U2600 
0.43500 
0.4UTOO 
0.46900 
0.18500 
0.51000 

EV ET=O.U18581 NEY 
PRINARY CASCADE 

0.08 0.08 

0.40 0. uo 
0.68 0.68 
1.06 1.06 
1.52 1.52 
2.03 2.03 
2.70 2.70 
3.46 3.46 

0.18 0. i a  

O.UL000 
0.44200 
0 .97100 
0.50100 
0.56200 
0.63UOO 
0.72500 
0 . 8 3 U O O  
0.97900 
1.16000 
1.37000 
1 .63000  
1.88000 
2.17000 
2.53000 

2.0u 1.04 
2.72 2.72 
3.55 3.55 
9-48 (I.08 
5.76 5.76 
7.22 1 - 2 3  
8 - 7 9  8.88 

10.37 10.57 
12 .08  1 2 . 8 1  
1 3 - 7 6  15.21 

0.45300 
0.47700 
0.50800 
0 .50700 
0.60600 

1.75 1.75 
2.35 2.35 
3.07 3.07 
3.91 3.91 
5.06 5.06 
6-90 6.41 
7.85 7.93 
9.31 9.59 

10.86 11.52 
12.46 13.81 
13.86 1 6 - 1 5  
15.13 18.67 
16, OU 20.84 
16.83 23.08 
17.56 25.59 
18.30 28.88 
18.79 31.71 

19.88 uu. 3u 
20.07 51.99 

19.58 28 -98  

0 . 5 4 U O O  
0.55600 
0.64000 
0.73200 
0.83700 
0.96200 
1.13300 
1.33000 
1.59000 
1.88000 

4 - 5 0  4.50 
5.75 5.75 
7.10 7.17 

0.68400 
0 .78200 
0 .69900 
1.05000 
1 - 2500 0 

8-46 8.71 
9.95 10.59 

11 -36  12.59 
12.74 1U.91 
1 3 - 8 8  17.19 
14.73 19.23 
15.47 21.36 

16.80 26.70 
17.25 29.32 
17.i16 36.06 
18.23 41.00 
1 n . w  r(8.02 
18.4U 57.16 
18.40 69.65 
18.36 (12.27 
18.35 89.59 
18.3U 98.98 

16.14 23-70 

15.24 17.68 
16.62 20.uo 
17.61 22.74 
i8.aR 25 .17  
19.27 27.87 
20.10 31.r(5 
2 0 - 6 3  3u.u9 
21.52 02.45 

22. 08 56.57 
22.1u 67 .52  
22.09 82.U6 
22.0u 97.59 
22.02 105.31 
22.01 117.63 

27.05 48.28 

1.48000 
1.76000 
2.03000 2.17000 

2.51000 2.30000 
2.73000 
3 - 32000  
3.91000 
5.86000 
7 ,82000  

11 -70000  
19- 50000 

2.93000 
3,550 0 0 

6.27000 

12.50000 
20.90000 
41.80000 
83.70000 

125.00000 
209  .OOOOO 

4 . 1 ~ ~ 0 0  

8.37000 

3.08000 
3.62000 
5.u4000 
7.25000 

10.80000 
18.10000 20.12 61.88 

20.08 7s .  5 3  
20.03 99.21 

36.2D000 
72 .50000 

10% - 00000 

39 ,10000  
78.20000 

117.00000 
195 .. 0000 0 

20.02 97.28 
20.01 107.47 181 .ooooo 
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ATOMIC DISPLRCEOENT CROSS-SECTIONS (BARNS) BY PAST ELECTRONS I N  )rL 
2=13 A =  26.980 

TD=52.0 !?I ET=O.U45227 R E V  T0=56.0 EV ET50.471151 n E V  TD=60.0 E V  ET=0.496408 tiEV 
ENERGP(MEV) P R I M A R P  CASCADE 

0.50100 0.06 0.06 
0.50600 0. 13 0.13 

E N E R G r  (flEV) PBIHARP CMCaDE 
0.44900 0.08 0.08 
0.45400 0.17 0.17 

E N E R G Y  (REV) PRIMARY CASCADE 
0.47500 0.06 0.06 
0.48000 0.15 0.15 

0.46300 0.35 0.35 
0.47600 0.60 0.60 
0. 4 94 00 0.94 0.94 
0.51600 1 .33  1.33 
0.54300 1 - 8 0  1.80 
0 .57800 2.39 2.39 
0.62300 3.09 3.09 
0.69000 4.06 4.06 
0.77900 5.22 5.22 
0.89000 6.47 6.5U 

0. US900 0.29 0.29 
0.50400 0.53 0.53 
0.52200 0.81 0.81 
0.54600 1.18 1.18 
0.571100 1.60 1.60 

0.51600 
0.53100 
0.55100 
0.59500 
0.60500 

0.27 
0.47 
0.79 
1.06 
1-UU 

0.64500 1.9u 1.94 
0.69400 2.53 2.53 
0.76900 3.38 3.38 
0.86900 4-90 4.40 
0.99200 5 .52  5.58 

0.27 
0.47 
0.74 
1.06 
1.4u 

0.61200 2. 15 2.15 
0.651900 2.79 2.79 
0.73000 3. 69  3.69 
0.82400 4. 17 4.78 
0.94200 5. 96 6.02 

1.02000 
1.2000Q 

1.69000 
2.00000 
2.31000 
2.67000 
3.11000 
3.78000 
Y. US000 
6.67000 
8.90000 

13.30000 
22 .20000 
44 .50000 

113.00000 
222.00000 

1 .42000  

89.oeooa 

7.73 
9.15 

10.50 
11.77 
12.83 
13.62 
14.31 
lU.92 
15.54 
15.95 
16.59 
16.8% 
16.99 
17.02 
16.98 
16.95 
16.94 
16.93 

7.96 
9.74 

11.69 
13.81 
15.96 
17.88 
19.87 
22.03 
24.87 
27.3 1 
33.56 
38.15 
4 4 - 6 5  
53 .08  
64.66 
76.30 
83.06 
91.71 

1.08000 
1.27000 
1.50000 
1.79000 
2.12000 
2. 4uooo 
2.82000 
3.29000 
0.00000 
4.71000 
7.06000 
9.42000 

1 4. 10000 
23.50000 
47.10000 
94.20000 

141 .00000  
235.00000 

7.14 
8. 48 
9.74 

10.9a 
11.95 
12. 67 
13.31 
13.88 
14.45 
14 .83  
15.42 
15.64 
15.78 
15.81 
15.77 
15.74 
15.73 
15.72 

7.36 
9.QU 

10.86 
12.89 
14.93 
16.69 
18.56 

l . l b 3 0 0  
1.36000 
1.58000 
1.88000 
2.23000 
2.59000 
2.91000 
3.47000 
4.21000 
4.96000 
7.44000 
9.92300 

11(.80000 
24.80000 
49.60000 
99.20000 

1 U8.00D00 
2B8.00300 

6.65 
7.91 
9.10 

10.21 
11.16 
11.86 
12.44 
12.98 
13.51 
13.86 
14.110 
14.60 
14.73 
14.75 
14.72 
14.69 
14.68 
14 -67  

6.87 
8. 45 

10.16 
12.05 
13.99 
15.72 
17.43 
19.38 
21.87 
2a.02 
29.51 
33.51 
39.16 
U6.54 
56.56 
66.66 
72.50 
80.05 

20.61 
23.27 
25-56 
31.40 
3 5 - 6 8  
41 - 76 
49.58 
60.34 
71.15 
77.46 
85. 47 

ATOMIC DISPLACEMENT CROSS-SECTIONS (BLRNS) BY FAST ELECTBONS I N  A I .  
2=13 a= 26.980 

EV ET=0.521047 REV TD=68.0 EV ET=0.5U5111 N E V  TDz32.0 
P R I R A R T  CASCADE E N E R G Y  (KEY] P B I l I A R Y  C A S C A D E  ENERGY (BEV) 

0.06 0.06 0.55000 0. 05 0.05 0.57400 
0.12 0.12 0.55600 0.11 0.11 0.58000 
0.23 0 . 2 3  0.56600 0 .21  0.21 0.59100 
0.42 0.u2 o . w 3 o a  0 . 3 8  0.38 0.60800 
0.66 0.66 0.60500 0.60 0.60 O.fi3100 

TD'6U.O E V  ET=0.568639 !$El  
P R I M A R Y  CASCaDE 

0.05 0.05 
0.10 0.10 
0.19 0.19 

ZNERGY (HEY) 
0 .52600 
0.53100 
0.54100 
0.55700 
0 .57800 

0.34 0.34 
0.55 0.55 

0.60400 
0.63500 
0.67700 
0.72900 
0.80700 

0.96 0.96 
1.31 1.31 
1.77 7.77 
2.33 2.33 
3.12 3.12 

0.63200 
0.66500 
0.70800 
0.76300 
0.84lrOO 
0.95300 
1.09000 
1.25000 
1.47000 
1.74000 

0.87 0.87 
1 -20  1.20 

0.65900 
0.69300 
0.71900 

0.80 0.80 
1.10 1.10 
1.51 1.51 1.63 1.61 

2. 16  2.16 
2.89 2.89 

0.79600 
0.88100 
0.99500 
1.13300 
1.30300 
1.53000 
1.81000 
2.16300 
2.55000 
2.95300 
3.41000 
3.98000 
4.83000 

2.00 2.00 
2.71 2.71 

0.91 100 
1.ouooo 
1.19000 
1.40000 
1.66000 
1.97000 
2 - 14000  
2.70000 
3.12000 
3.64000 
4.42000 

4.08 4.09 
5.13 5.19 
6.18 6.38 
7.38 7.89 
8.511 9.56 

3.81 3.81 
4. 82 4.88 
5.83 6.03 
6.97 7.47 
8.06 9.09 

3.58 3.58 
9.49 4.55 
5.48 5.67 
6.57 7.04 
7.61 8.5U 
8.57 10.20 

9.94 13.31 
9.35 11.83 

9.58 11.33 
10.49 13.19 
11.13 1 4 - 7 9  

2.07000 9.06 10.75 
2.45000 9. 89 12.49 
2.83000 10.51 14.02 

11.69 16.46 
12.19 18.28 
12.68 20.64 

3.27000 11.03 15.60 
1.81000 11.49 17.32 
4.63000 11. 96 19.56 

8.17000 12.72 26.36 
10.90000 12.89 29.91 
16.30000 13.00 31-95 
27.20000 13.02 4 1 - 4 3  
54.50000 12.98 50.31 

109.00000 12.96 59.22 
163  .OOOOO 12.95 611.41 

5.45000 12 .26  21 -18  

10.43 14.82 
10.87 16.47 
11.31 18.58 

5.21000 
7.81000 

10.40000 
15.60000 
26.00000 

13.01 22.68 
13.51 27.84 
13.69 31.59 

5.68000 
8.52000 

11.30000 

11.59 20.39 
12.02 25.02 
12 .18  28.32 

13.81 36.96 
13.83 43.82 

17.001100 
28.40000 
56.80000 

113.00000 
170.003DO 

12.28 33.15 
12.29 39.29 
12.26 27.66 
12.24 56.02 
12 .23  60.99 

52.10000 
104.00000 
156 .OOOOO 

13.80 53.25 
13.77 62.69 
13.76 68.25 
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T0=76.0 
E N E R G Y  (HEV) 

0.59700 
0.60300 
0.61500 
0 .63300  
0.55600 
0.68600 
0.72100 
0 .76900 
0.82800 
0.91700 
1.03000 
1.18000 
1.36000 
1.59000 
1.89000 
2.2uooo 
2.66000 
3.07000 
3 .54000  
4.14000 
5.02000 
5.91000 
8.87000 

11.80000 
17 .70000  
29 .50000 
59.10000 

118.00000 
177.00000 

R T O B I C  OISPLACEPIENT CROSS-SECTIONS (BARNS) BY FAST ELECTRORS IN AL 
2=13 A =  26.980 

EO ET-0.591665 VEV TD=80.0 EO ET=0.614220 I E V  TDzB4 .O E V  ET=0.636332 HEY 
PRIRARY 

0.0u 
0.08 
0.18 
0.32 
0.50 
0.74 
1.02 
1 - 4 0  
1.87 
2 . 5 4  
3.33 
P.27 
5 - 2 2  
b.22 
7.24 
8.12 
8 . 8 9  
9.03 
9.90 

10.32 
10.72 
1 0 , 9 9  
11.40 
11 . su  
1 1 - 6 3  
11.64 
11.62 
11.59 
11.59 

CASCADE 
0.00 
0.08 
0.18 
0.32 
0.50 
0.70 
1.02 
1.40 
1 . 8 7  
2.50 
3.3u 
U.32 
5 . U l  
6.67 
8.15 
9 - 6 8  

11.29 
12.67 
lU.09 
15.68 
17.69 
19.42 
23.83 
26.99 
31.5’5 
37.34 
U5.30 
53.25 
57.93 

ENERGY (tlEV) 
0.62000 
0.62600 
0.63800 
0.6 57 00 
0.68100 
0.71200 
0.71900 
0.79800 
0 .85900 
0 .95200 
1.07000 
1.22000 
1 - 4  1000 
1.65000 
1.96000 
2.33000 
2.76000 
3.19000 
3 .68000 
8.29000 
5.22000 
6.1UOOO 
9.21000 

12  - 20000 
18.40000 
30.70000 
61 .40000 

122.00000 
184,00000 

PRIHARY < 
0. OU 
0.08 
0. 16 
0.29 
0.46 
0.68 
0.95 
1.31 
1.75 
2. 39 
3. 15  
u. 02 
u. 95 
5.92 
6. 88 
7.74 
8.46 
8.98 
9. 42  
9.81 

10.20 
10.45 
10.83 
10.97 
11.05 
11 -06  
1 1 - 0 4  
1 1 - 0 1  
1 1 - 0 1  

:ASCS.DE 
0 .04  
0.08 
0.16 
0.29 
0.U6 
0.68 
0.95 
1.31 
1.75 
2.39 
3.16 
4.07 
5.13 
6.35 
7.76 
9.25 

10.77 
12.11 
13.47 
14.96 
16.90 
18.55 
22.75 
25.7 1 
30.10 
35.63 
U3.17 
50.68 
55.18 

ENERGY (NEV) 
0.64200 
0.64900 
0.66100 
0.68000 
0.70600 
0.738 00 
0 . 1 7 6 0 0  
0.82700 
0.89000 

1.11000 
1.27000 
1.46000 
1.71000 
2.03300 
2.u1300 
2.86000 
3.30000 
3.81000 
u.45000 
5.40000 
6.363 00 
9.54000 

12.700 0 0 
19 .ooooo 
31.80300 
6 3  -600 00 

127  .ooooo 

0.98600 

i9o .oonoo  

PRIB A R T  
0.03 
0.07 
0.14 
0.26 
0.b3 
0.63 
0.89 
1.23 
1.6U 
2.26 
3.00 
3.85 
4.71 
5.611 
6.56 
7.38 
8.07 
8.57 
8.98 
9.36 
9.72 
9.96 

10.32 
10.45 
10.52 
10.53 
10.51 
10.49 
10.48 

CASCADE 
0.03 
0.07 
0.14 
0.26 
0.43 
0.63 
0.w 
1.23 
1.6U 
2.26 
3.00 
3.90 
U. 88 
6.06 
7.U1 
8.83 

10.30 
11.57 
12.88 
18.32 
16.16 
17.75 
21.75 
24.64 
28.74 
34.0U 
41.22 
U8.43 
52.63 

Tor88.O 
ZNERGY ( B E V l  

0.66UOO 
0.67100 
0.6 8U 00 
0.70400 
0.73300 
0 .76300  
O*A0200 
0.85500 
0.92100 
1.01000 
1 - 15000  
1.31000 
1.51000 
1 .77000  
2.10000 
2 .50000 
2.96000 
3.92000 
3.9U000 
4.60000 
5 .59000 
6 .58000 
9.87000 

13 - 10000  
19.70000 
32.90000 
65 .80000 

131.00000 
197.00000 

A T O H I C  OISPLA2EBENT CROSS-SECTIONS (BitRNS) BY PAST ELECTRONS l 3  AL 
Z=13 A =  26.980 

EV ET10.658025 HBV TD=92.0 EV ET=0.679324 IIEV T0=96.0 
PRIHARY CASCADE ENERGY ( IEV)  PRIMARY CASCADE ENERGY (f4 EV ) 

0.03 0.03 0 .68600 0.03 0.03 0.70700 
0.07 
0.14 
0.25 
0.40 
0 .59  
0 . 8 3  
1.15 
1.56 
2.09 

3.66 
4.50 
5. P O  
f i . 2 8  
7.07 
7.72 
8.20 
8.59 
8.9U 
9.29 
9 .51  
9.85 
9.97 

10.05 
10.06 
10.03 
10.01 
10.01 

2. a 6  

0.07 
0.14 
0.25 
0 . U O  
0.59 
0 .83  
1.15 
1.56 
2.09 
2.87 
3 .70  
4.67 
5.81 
7.10 
8 - 4 9  
9.88 

11.11 
12.35 
13.73 
15.51 
17.02 
20 .85  
23.58 
27.55 
32.59 
39 .45  
46.30 
50 .37  

0.69200 
0 .70600 
0.72600 
0.75000 
0 .78800 
0.82800 
0.88300 
0.95100 
1.05000 
1.18000 
1.35000 
1.56000 
1.R3000 
2.17000 
2.58000 
3.0500 0 
3.53000 
9.07000 
0.75000 
5.77000 
6.79000 

10.10000 
13.50000 
20.30000 
3 3.9000 0 
67 .90000  

135.00000 
203.00000 

0.06 
0.13 
D. 22 
0.37 
0.55 
0.78 
1- 09 
1. Y 8  
2.02 
2.70 
3. U8 
4.31 
5.18 
6.02 
6.77 
7.39 
7.85 
8. 2 3  
8.57 
8.90 
9.11 
9.42 
9.59 
9.61 
9.62 
9.59 
9.58 
9.57 

0.06 
0.13 
0.22 
0.37 
0.55 
0.78 
1.09 
1.UE 
2.02 
2.70 
3.53 
4.47 

6 - 8 2  
8. 15  
9.U8 

10.67 
11.87 
13.19 
1U.89 
16.34 
19.94 
22.62 
26. U2 
3 1 . 3  
37.82 
U4.36 
48 -25  

5.58 

0.71400 
0.72900 
0.7u700 
0.77700 
0.81200 
D.85UOO 
0.91300 
0.98000 
8.08000 
1.22000 
~ . u o o o o  
1.61000 
1.89000 
2.211000 
2.66000 
3.15000 
3.6UD00 
4.20000 
4.90000 
5.95000 
7.00000 

10.50000 
14.OOOOO 
21.00000 
35.00000 
70.000 00 

1 u0.00000 
210.00000 

ET ET=0.700247 NET 
PBIHARY CASCADE 

0.03 0.03 
0.06 0.06 
0.12 0.12 
0 .21  0.21 
n. 35 0.35 
0.52 0.52 
0.7‘4 0.711 
1.03 1.03 
1.uo 1.40 
1.92 1.92 
2.59 2.60 
3.37 3.42 
4.14 4.30 
4,98 5.37 
5.79 6.57 
6 -50  7.84 
7.10 9.13 
7.54 10.27 
1.90 11.43 
8.22 12.70 
8.53 1u.33 
8.73 15 -72  
9.04 19.25 
9.15 21.80 
9.21 25. U3 
9.22 30.04 
9.19 36 .33  
9 - 1 8  42.65 
9.17 46.36 
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ATONIC DISPLACEMENT CROSS-SETIONS (BARNS) BY FAST ZLECPRONS IN SI 
Z=14 A =  28.090 

TO= 4.0 EB ET= I 856 IlEV T O =  8.0 EV ETr0.093777 HEV T0=12.0 EV ET=0.13 
P R I R A R Y  

0.47 
2.67 
5.77 
9.57 
13.85 
19.09 
24.18 
29.97 
35.43 

86 KEV 
CASCRDF 

0. 47 
2.67 
5.. 1 7  
9.57 
13.85 
19.09 
216.18 
29.97 
35.43 
42.04 
47.99 
53.28 
58.26 
63.87 
69.58 
75.61 
81.78 
87.38 
93.25 
100.05 
109.16 
117.35 
140.47 
158.65 
186.13 
223.40 

ENERGY (REV) 
0.04930 
0.04980 
0.05080 
0.05220 
0.05420 

PRIHARY 
11.65 
24.28 
U8.14 
78.63 
117.02 

CASCAOE 
11.65 
24. 28 
48.14 
78.63 
117.02 
156.25 
196.72 
238.17 
276.23 
315.64 
345.26 
363.25 
374. 16 
381.67 

ENBBGP ( N E V I  
0.09470 
0.09560 
0.09750 
0.10000 
0.10400 
0.10800 
0.11400 
0.12100 
0.13100 
0.14500 
0.16400 
0.18700 
0.21500 
0.25300 
0.30000 
0.35600 
0.42100 
0.48700 
0.56200 

PA I MART 
3.26 
6.33 

CASCADE 
3.26 
6.33 

ENERGY (REV) 
0.13600 
0.13800 

12. U 8  
19-94 
30.5P 
39.74 
51.38 

12.48 
19.94 
30.54 
39.74 
51.38 

0.14100 
0.14500 
0.15000 
0.15700 
0.16500 
0.17600 
0.18900 

0.05660 
0.05960 
0.06350 
0.06830 
0.01570 
0.08540 
0.09170 
0.11200 
0.13100 

156.25 
196.72 
238.17 
276.23 
315.64 
395.26 
362.96 

62.37 
74.43 

62.37 
74.43 

86.37 
96.80 

109.37 
109.64 
113.43 
115.74 
117.13 
118. 04 
118.67 
119.25 

86.37 
96.80 

104.59 
111.42 
118.36 

0.21000 
0.23700 
0.21100 
0.31100 
0.36600 

42. O b  
47.99 
53.09 
57.18 
61.02 

369.47 
367.71 

0.15600 
0.18500 
0.21900 
0.25UOO 
0.29300 
0.34100 
0.4 1500 

358.92 

333.84 
322.49 
312.19 

306.89 
385.87 
387.54 
388.22 

390.1 1 
388.88 

124.97 
131.41 

0.43300 
0.51500 
0.61000 
0.70500 
0.81300 
0.949 00 
1.15000 
1.35000 
2.03000 
2.71000 
4.06000 
6.77000 
13.50000 
27.10000 
40.60000 
67.70000 
9U.90000 

135.00000 
271 .00000 
542 .noom 

64.25 
67.08 
69.50 
71.37 
73.06 
74. 71 
76.53 
77.84 
80.34 
81.45 
82.28 
82.57 
82.31 
81.99 
81 88 
81.79 
81.76 
81.73 
81 - 69 
81.65 

137.90 
143.90 
150.28 
157.79 
168.33 
178.07 
206. 23 
229.91 

302.22 
291.01 
283.24 
268.99 
262.45 

392.51 
397.84 
404.48 
431.31 
459.76 
511.79 
596.h6 

0.65600 
0.79700 
0.93700 
1.40000 
1.87000 

119.86 
120.65 
121.30 
122.1u 
121.51 

0.48800 
0.73200 
0.97700 
1. fh 60 00 
2.uuooo 
4.80000 
9.77000 
14.60000 
24.40000 
34.10000 

256.58 
252.33 
249.03 
246.95 
246.22 
245.67 
245.46 
245.32 
2115.15 
2U5.04 

2.81000 
4.68000 
9.37000 
18.70000 
28.10000 
46.800 0 0 
65.60000 

12M. 111 
12U.23 
123.69 
123. 1 1  
122.89 
122.72 
122.66 

267. UO 
319.35 

734.78 
889.22 
982.70 
1104.66 
1185.10 
1271.77 
1440.51 
1609.18 

397.13 
478.06 
526.75 
588.32 
629.31 

276. 42 
331.69 
364.17 
405.53 
432.94 
461.59 
518.35 

u8.80000 
97.70000 

93.70000 
187.00000 
375.0 0000 

122.61 
122.55 

672.70 
757.01 
842.08 195.00000 122. 49 574.87 

ATOUIC OISPLACEIIENT CROSS-SECTIONS ( B A R N S )  BY PAST ELECTRONS IN SI 
Z=lU A= 28.090 

TDs20.0 EV ET=0.211985 REV TD=74.0 
ENERGY (OEV) PRInhRY CASCADE ENXRGr (REV) 

0.21400 0.55 0.55 0.24i100 

TD=?S.O EV ET=0.174850 IEV 
FNPRGt(8E.V) PRIHARY CASCADE 

0-17600 0 . 5 8  0.58 

EV ET=0.247304 IlEV 
P R I N A R Y  CASCADE 

0.28 0.28 
0.17800 
0.18100 
0.18700 
0.19UOO 
0.20200 

1.56 
2.97 
5.57 
8.29 
11.06 
14.36 
17.89 
21.41 
25.78 
29.90 

37.31 
40.74 
43.90 
06.77 
49.29 
51.24 
52.89 
54.62 
56.43 
57.69 
59.98 
60.93 
61.63 
61.86 
61.67 
61.46 
61.39 
61.33 
61.31 
61.29 

33.82 

1.56 
2.97 
5.57 
8.29 
11.06 
14-36 
17.89 
21.41 
25.78 
29.90 
33.9 8 
38.11 
42.7U 
47.71 
52.97 
58.40 
63.36 
68.20 
74.26 
82.08 
89.03 

108.12 
122.59 
144.35 
173.17 
213.46 
255.17 
279.76 
310.87 
331.21 
352.88 

0.21600 1.07 
0.22000 2.09 
0.22600 3. 51 
0.23500 5. 46 
0.24500 7.39 

1.07 
2.09 
3.51 
5-46 
7.39 
9.60 
12.08 
14.66 
17.85 
21.13 
24.96 
27.94 
31.96 
36.33 
40.97 
45.78 
50.09 
54.63 
59.71 
66.56 
72.Y1 
80. uu 

100.56 
118.45 
141.50 
174.47 
207.96 
227.67 
252.17 
268.93 
286.26 

0.25200 
0.25700 
0.76400 
0.274 00 
0.28600 
0.30100 
0.32100 
0.34600 
0.38300 
0.43200 
0.49400 

0.76 
1.516 
2.56 
3 . 8 0  
5.35 
6.9R 
8.87 
10.91 
13.42 
16.12 
18.86 
21.47 
2U.23 
26.91 
29.35 
31.U8 
33.11 
3U.58 
35-95 
37.37 
38.33 
39.97 
40.62 
41.07 
41.20 
U1.07 
110.95 
40.91 
40.88 
40.87 
40.86 

0.76 
1 - 5U 
2.. 56 
3.90 
5.35 
6.9R 
8.87 
10.91 
13.42 
16.12 
18.98 
21.98 
25.52 
29. U3 
33.57 
37.83 
41.64 
45.71 
50.28 
56.24 
61.45 
75.21 
85.60 
100. Ib 
120.34 
147.95 
175.84 
192.26 
212.85 
226.94 
2Ul.24 

0.21300 
0.22700 
0.2u400 

0.25800 9.60 
0.27500 12-08 
0.29600 14.66 
0.32800 17.85 
0.37000 21.13 
0.42300 24.32 
0.48700 27.32 
0.57200 30.39 

0.27100 
0.30500 
0.34900 
0.40200 
0.47200 

0.56800 
0.66100 

0.55900 
0 - 66U 00 
0.78600 
0.90900 
1.04000 
1.22000 
1. U8000 
1.74000 

0.67800 33.32 
0.80500 35.99 
0.95300 38.35 

0.79100 
0.93900 
1.11300 
1.28000 
1.48000 
1.73000 
2.1 OD00 
2.U7000 

4.94300 
7.41000 

3.70000 

i.ionoo 40. 15 
1.27000 41-76 
1.48000 43.27 
1.80000 44-91 
2.11000 46.00 
3.17000 47.98 
4.23000 48.73 
6 - 35000 49. 29 
10.50000 49.45 
21.10000 P9.31 
42.30000 49.15 
63.50000 49.10 
105.00000 49.06 
148.00000 49.04 
211.00000 49.03 

2.62000 
3.49000 
5.2UOOO 
8.74000 
17.40000 
34.90000 
52 - 4 00 00 
87.40000 
122.00000 
174.00000 

12.30300 
2U.70000 
49.40000 
74.10000 
123.00000 
173.00000 
247.00000 
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ATOHIC DISPLACEMENT CROSS-SRCTIONS (BARNS) 8P FAST ELECTRONS TLI SI 
7.114 A =  28.090 

T0=28.0 EV ET=0.281049 i l E V  TDs32.0 EV ET=0.313415 H E Y  T P 3 6 . 0  E V  ET=0.344556 HEY 
ENERGY (EIEV) PRIMARY CASCP.DE E N E R G Y  (REV) PRIHARY CASCADE E l E R G P ( 5 E V )  PRIMARI CaSCADE 

0.28300 0.21 0.21 0.31600 0.20 0.20 0.34800 0.19 
0.28600 
0.2 9200 
0.30000 
0.3 1100 
0.32600 
0 . 3 U 2 0 0  
0.36500 
0.39300 
0.43500 
0.49100 
0 .56200 
0.64600 
0 .75800 
0.89900 
1.06000 
1.26000 
1.46000 

5.62000 
8.43000 

1 4 .  00000 

56.20000 
84,30000 
I40.00000 
196.00000 

2n.10000 

0.53 
1.15 
1.92 
2 - 4 2  
4.16 
5.35 
6.88 
8 .51  

10.61 
12.9U 
15-35  
17 .68  
20.11 
22.62 
24.76 
26.78 
28.29 
29 - 56  
30.78 
3 2 . 0 3  
32.89 
38.29 
34.84 
35.21 
35.30 
35.19 
35.10 
35.06 
35.04 
35.03 

0.53 
1 .15  
1.92 
2.92 
4.16 
5.35 
6.88 
8.51 

10.61 
12.9U 
15 .47  
18 .13  
21.29 
24.82 
28 .41  
32.37 
35.92 
3 9 - 4 5  
4 3 - 4 9  
48.79 
5 3 - 5 2  
65.62 
7'4.69 
87.85 

104.78 
128.511 
152 .49  
166 .58  
184.26 
196 .01  

0.31900 
0.32500 
0.33500 
0.3U700 
0.36300 
0 .38200 
0.00700 
0.U3800 
0.48500 
0.5U800 
0.62600 
0.12000 
0.84600 
1 .ooooo 
1.19000 
1.41000 
1.62000 
1.88000 
2.19000 
2.66000 
3.13000 
4.70000 
6.26000 
9 .40000 

15. f i O O O O  
31.30000 
62.60000 
94.0000 0 

156.00000 
2 19.000 00 

0. 42 

1.54 
2.31 
3. 27 
4. 30 
5.50 
6. 91 
8.72 

12.91 
15.03 
17. 32 
19.52 
21.59 

24.68 
25.89 
26.96 

0. e5 

io. 7 8  

2 3 - 3 8  

28. oa 
28. a 2  
30.04 
30.50 
30.81 
30.88 
30.19 
30.71 
30.68 
30.66 
30.65 

0. n2 
0.85 
1.54 
2.31 
3.27 
4.30 
5.54 
6.91 
8.72 

10.78 
13.01 
1 5 - 4 3  
18.32 
21.u7 
24.92 
28.47 
31.51 
34 -91  
38.52 
U3.30 
47.45 
58.31 
66.29 
77.95 

113.67 
134.66 
147.03 
162.49 
172.85 

92.83 

0.35100 
0.35800 
O.lfi800 
0.38200 
0.393 0 0  
0. u 2000 
0.44100 
0.48200 
0.53400 
0.60200 
0.68900 
0.79200 
0.93000 
1.10000 
1.30000 
1.55000 
1,79000 
2.06000 
2.v1000 
2.92000 
3.UUQ00 
5.16000 
6.89000 

10.30000 
11.20000 
34. U O D O O  
68,90000 

103.00000 
172.00300 
241"00000 

0.35 
0.72 
1.23 
1-90 
2.67 
3.54 
4.58 
5.79 
7.39 
9.20 

11.16 
13.09 
15.19 
17.23 
19.06 
20.76 
21.98 
23.02 
24 -01  
2U - 99 
25.66 
26.13 
27.13 
27.39 
27.  U5 
27.36 
27.29 
27.21 
27.25 
27.24 

TD=UO.O 
E N E R G Y  (MEV) 

0.37800 
0.38200 
0.38900 
0.40000 
0.41500 
0. U3UDO 
0.45700 
0.48600 
0 .52400 
0 .55000 
0.655 00 
0 .74900 
0.86100 
1.01000 
1.19000 
1 . 4 2 0 0 0  
1.68000 
1.94000 
2.24000 
2.62000 
3.18000 
3.74000 
5.61000 
7.49000 

11.20000 
18.70000 
37.40000 
74 - 9 00 00 

1112.00000 
187.00000 

0.19 
0.35 
0.72 
1.23 
1.90 
2.67 
3.54 

5.79 
7.39 
9.20 

11.26 
13 .45  
16.10 
19.00 
22.05 
25.42 
28.31 
31.24 
34.62 

12.71 
52.47 
59.71 
70.03 
83.48  

101.96 
120.68 
131.57 
145.48 
154.64 

4 -58  

38.92 

ATORIC DISPLACEflENT CROSS-SECTTONS (BARNS) 8Y PAST ELECTRONS I N  SI 
Z=l4 A =  28.090 

EV ET-0.174604 MEV TD=UU.O EV ET=O.U03665 MEV TD=UB.O Ell  EP=O.U31830 HEV 
PRIHARX CASCIIOE ENERGY (HEY] P K I t l n R X  CASCADE ENERGF (HEF) PRIBARY CASCADE 

0.14 0.1u 0.u0100 0.11 0.11 0.43600 0.11 0.11 
0.31 0.31 0 .41100 0.2u 0.24 0.44000 0.21 0.21 
0.59 0.59 0, 4 1900 0.49 0.49 o.uu900 0.44 0. u u  
1 .02  1 .02  0.43100 0.86 0.86 0.Q6200 0.76 0.76 
1.57 1.51 0.U4800 1.36 1.36 0.U7900 1.16 1.16 
2 - 2 4  2.24 0.U6800 1.92 1.92 o.5aooo 1.65 1.65 
3.00 3.00 0.49200 2.56 2 -56  0.52600 2.23 2.23 
3.88 3.88 0 .52400  3 .37  3.37 0.56100 2.96 2.96 
4.95 u. 9 5  0.56500 4. 32 4.32 0.60UOO 3.82 3.82 
6.37 6 .31  0.62500 5.60 5.60 0.66900 5.00 5.00 
8.04 8.04 0 .70600 7.13 7.13 0.75500 6. 40 6.01 
9.82 9.91 0.80700 8.77 5.86 0.86300 7.93 8 - 0 1  

11.60 11.9u 0.92800 10. 40 10.74 0.99300 9.49 9.78 
13.54 14.36 1.08000 12.15 12.89 1.16000 11.13 11.83 
15.38 16 .99  1.29000 1 4. 00 15.53 1.38000 12.82 14.26 
17.17 19.97 1.53000 15.60 18.21 1 - 64000 14.32 16.79 
18.66 22.95 1.81000 16.98 20.98 i .9aooo 15.60 19.38 
19.18 25.6 1 2.09000 1 8 - 0 1  23.U5 2.24000 16 .55  21.68 
20.75 28.37 2.42000 18.92 26-06 2.59000 17.38 24.09 
21.65 31.U7 2.82000 19.71 28.86 3.02000 18.11 26.70 
22.54 3 5 - 4 5  3.43000 20.53 32.56 3.67000 18-86  30.13 

21.06 35.70 4.31000 19.31 33.03 23.13 38.87 4.03000 
29 - 08 07.77 6.05000 21.91 43.88 6.47000 20.10 40. 59 
24.43 54.33 8.07000 22.22 U9.87 8.63000 20 - 38 46.11 
24.66 63.69 12.10000 22. 42  58.48 12.90000 20.55 53.96 
24.70 75.83 20.10aoo 22.95 69. 44 21.50000 20.58 64.10 
24.62 92.50 90.30000 22.38 811.67 43.10DOO 20.51 78.08 
24.56 109 .35  80.70000 22.33 100.00 86.30000 20. 46 92.1U 
29.54 119.16 121.00000 22.31 108.98 129.00000 20.45 100.32 

215.00000 20.44 110.72 24.52 131.68 20 1.00000 22.29 120.26 
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ATOMIC OISPLACENENT CROSS-SECTIONS (BARNS) BY PAST BLRl.'PRONS IN S t  
Z-14 A =  28.090 

TD=52.0 E V  ET=0.459178 MEV TOz56.0 EV ET-0.485777 O E V  TD=60.0 EV ET=0.511683 NEV 
PRIRARII CASCADE ENERGY (NEVI PRIRIRY C&SC&.DE 

0 .07  0.07 0.51600 0.06 0.06 
E N E R G Y  (REV) 

0 .46300 
0 .46800 
0.47700 
0.49100 
0 .50900 
0 .53200 
0 .56000 
0 .59600 
0.64200 
0.71100 
0.80300 
0.91800 
1.05000 
1.23000 
1.4 6 0 0 0  
1.74000 
2.06000 
2.38000 
2.15000 
3 .21000 
3.90000 
4.59000 
6.88000 
9.18000 

13 .70000 
22 .90000 
45. 90000 
91.80000 

137.00000 
229.00000 

TD-64.0 
BWEHGY (MeV) 

0.54200 
(1.54700 
0.55800 
0 .57400 
0.59600 
0.62200 
0.65500 
0.69800 
0.75100 
0 .83200 
0.93900 
1 . 0 7 0 0 0  
1 .23000 
1 .44000 
1.71000 
2.0110 00 
2.u1000 
2.19000 
3.22000 
3.75000 
4 .56000 
5.36000 
8.05000 

10 .70000 
16.10000 
26.80000 
53.60000 

107.00000 
161.00000 

PRIMARY 
0.08 
0.18 
0.37 
0.65 
1 - 0 1  
1 - 4 5  
1 . 9 8  
2.63 
3.91 
4.50 
5.82 
7 .25  
8.65 

10.22 
1 1 - 7 9  
13 .22  
14.42 
15.31 
16.07 
16.75 
17.43 
17.87 
18.57 

18 .97  
18.99 
18.93 
18.89 
18.87 
18.86 

1 8 - 8 2  

CASCADE 
0.08 
0.18  
0 . 3 7  
0 .65  
1.01 
1 - 4 5  
1.98 
2.63 
3.41 
4. 5 0  
5.R2 
7.33 
R.91 

10.87 
13 .12  
15.54 
17 .98  
20.11 
22.38 
24.84 
28.03 
30.77 
37.17 
4 2 . 9 0  
50 .15  
59.58 
72.49 
85.46 
92.97 

102 .63  

E N E R G Y  (MEV) 
0.49000 
0.49500 
0 .50500  
0.51900 
0 .53900 
0.56300 
0 .59200 
0.63100 
0.68000 
0.75200 
0.85000 
0.97100 
1 .11000 
1.31000 
1 .55000 
1.81QOOO 
2.18000 
2 .52000 
2.91000 
3. 4 0 0 0 0  
4.12000 
4 .85000 
7. .2tlooo 
9.71000 

74 .20000 
48. 50000 
97 .10000 

1 4 5  .OOOOO 
242.00000 

1 4. 50000  

0. 16 
0.33 
0.57 
0.90 
1. 29 
1.76 
2.37 
3.09 
4. 1 0  
5.33 
6.67 
1 .99  
9.53 

10 .98  
12.29 
13.42 
14.25 
14 .95  
15.59 
16.21 
16.62 
17 .25  
1 7 - 4 8  
17.62 
11.63 
11. 58 
17.5U 
1 7 . 5 3  
17.52 

0.16 
0.33 
0.57 
0.90 
1 .29  
1.76 
2.37 
3.09 
4 - 1 0  
5.34 
6 .75  
8.24 

10.18 
1 2 . 2 6  
1 4 - 4 9  
16.80 
18.81 
20.94 
23.26 
26.21 
28.77 
35.34 
40.11 
46.87 
55.62 
67.62 
79.68 
86.67 
95.62 

0 .52100 
0.53200 
0.54700 
0.56700 
0.59300 
0.62400 
0.66500 
0.71600 
0.79300 
0.89500 
1.02000 
1.17000 
1.38000 
1.63000 
1.94000 
2.30300 
2.66000 
3.073 0 0  
3.58000 
4.34000 
5 .11000 
7.67000 

10.20000 
15.30000 
25.50000 
51.10000 

1 02 - 000 0 0 
153 .00300 
255.00000 

ATORIC OISPLhCEnENT CROSS-SECTIONS ( B I R N S )  BY FAST ELECTRONS IN SI 
2=14 A =  28 .090  

EV ET=0.536950 # E l  TD=68.0 EV ET10.561621 MEV ru=72.0 
ENERGY (REV) PRIMARY CASCIDE ENERGY (REV) P R I R R A Y  CASCADE 

0.06 0 .06  0 .56700 0 . 0 6  0.06 0 .59100 
0.12 0 . 1 2  0 .51200 0.11 0.11 0.59700 
0.26 
0.U5 
0.72 
1 - 0 5  
1.45 
1 .57  
2 .58  
3.48 
4 - 5 7  
5.74 
6 .97  
8.29 
9.61 

0.26 0.58400 
0.45  0.60000 
0.72 0.62300 
1.05 0 .65100 
1 .45  0.68500 
1.97 0.73000 
2.58 0 .78600 
3.48 0.87000 
4 .57  0.98200 
5.81 1.12000 
1.20 1.29000 
8.86 1 .51000 

10 .77  1.7'3000 
10.81 1 2 . 8 3  
11.79 14.87 
12 .53  16.71 

0.23 
0.41 
0.65 
0.96 
1.32 
1.81 
2.39 
3.23 
4.26 
5" 39 
6 .57  
7 .82  
9.06 

0.23 
0.41 
0.65 
0.95 
1.32 
1.81 
2.39 
3.23 
4.27 
5.Y6 
6.80 
8.38 

10.18 
2.13000 10 .18  12.11 
2.52000 11.12 1 4 - 0 6  
2 .92000 11.82 15.83 
3 , 3 6 0 0 0  12.38 17 .56  
3.93000 12.90 19 .53  
14.17000 13 .41  22.04 

0.60900 
0.62600 
0.65000 
0.67900 
0.71400 
0.76100 
O.fl2300 
0.90700 
1.02000 
1.17000 
1 - 34300 
1 .58000 
1.87000 
2.22000 
2.63000 
3.04300 

1 3 - 1 4  18.58 
13 .68  20.60 
14 .23  23.27 
14 .57  25.52 
15.11 31.33 

3.51000 
4.10000 
4.91000 

5.61000 13.73 24.17 5.85000 

15.30 35.48 11.20000 14.41 33.59 11.70000 
1 5 . 4 2  41-51) 16.8000 0 14. 51 39.25 17.50000 
15 .43  49.17 28.00000 14.52 46.46 29.20300 
15.38 59.66 56.10000 14.47 56.36 58.50000 
15.35 70 .18  112.00000 14.44 66.27 117 .00000 

175.00000 15 .33  76 .42  160.00000 14.43 72.10 

B.a?oOo 14.23  29.65 8 . i a o o o  

0.13 
0.29 
0.51 
0.79 
1.16 
1 .59  
2.15 
2.82 
3.17 
U.92 
6.16 
7.44 
8.89 

10.24 
11.50 
12.56 
13.3U 
13.99 
14.57 
15.15 
15.53 
1 6 - 1 1  
16.32 
16.4'4 
16 .46  
16.41 
16.37 
16 .36  
16.35 

~...  
0.13 
0.29 
0.51 
0.79 
1.16 
1- 59 
2.15 
2.82 
3 - 7 7  
4.93 
6 - 2 3  
7.67 
9.51 

11.45 
13.60 
15 .79  
17 .73  
19.70 
21.86 
24.64 
27.05 
33 .21  
37.64 
4'4.03 
52.18 
63.39 
74.61 
81.21 
89.53 

EV ET=0.585131 REV 
PRINARl' CASCADE 

0.05 0.05 
0.10 0.10 
0.21 0.21 
0.37 0.37 
0.60 0.60 
0.88 0.88 
1.21 1.21 
1.67 1.61 
2 .23  2.23 
3.02 3.02 
3 .97  3.97 
5.09 5.15 
6.17 6.38 
7.42 7.96 
8 .58  9.66 
9.63 11.48 

10.53 13.36 
11.17 15.01 
11.12 16.10 
12 .21  18.56 
12 .68  20.92 
12.98 22.96 
13.45 28.15 
13.61 31.90 
13.71 37.22 
13.71 44.05 
13.67 53.41 
13.64 62.79 
13.63 68.26 



T0=76 0 
BIERGX ( K E V i )  

0.61500 
0.62100 
0.G3300 
0.6SP00 
0.67600 
0. 1 0 6 0 0  
0 - 74 3 00 
0.79200 
n.ali3n0 
0 - 9f3U 0 0 
I. 06000 
1.21000 
1 , U O Q O O  
1 ~ 6 U O 0 0  
l..a4000 
2 .31000  

3 . 1 6 0 0 0  
3 . 6 5 0 0 0  
4 I 26 0 00 
5.17000 
6,09000 
9,lUOOO 

12.10000 

3O,&0000 
60-90000 

2.9uooa 

18.moao 

'121,00000 
182 .noouo  

TU .=8 8 " 0 
ENERGY ( n m  

0.68400 
0 . 6 9 0 0 0  
0.70r00 
0" n c 0 0  
0- 75100  
0.75500 
0 * 8 2 6 0 0  
0- .88000 
o . w m n  
1 .  ouaoo 
1 I18000 
1.35000 
1.55000 

2.lbU00 

J ~ 0 4 D O 0  
3.57000 
4.06000 
U.74000 
5-75000  

1-82oon 

7.57ono 

f, a 7 70 no 
10. 'i oooo 

3j.aoooo 

13.50300 
20,30000 

67" 790OO 
135,00000 
2U3.00000 

P R T B A f l l l  
0 "QU 
0.09 
0 . 1 9  
0-34 
0 . 5 5  

1 .13  
1 . 5 5  
7.99 
2"89 
3 - 1 3  
U.76 
9.88 
3.02 
8.13 
9 - 1 5  

1 O " U O  
10.60 
1 1 - 1 2  
11.511 

12.31 
12.75 
17-90 
12.99 
17-89  
11-95  
12.97 
l Z " ' 1 1  

0 . 8 0  

i 1 . w  

CABCAPE 

0.09 

0.3U 
0.55 
0.80 
1.1 5 
1-55 
2 - 0 0  
2.84 
3.7u 
U. 8 2  
6 . 0 9  

9-16 
10.93 
1 2 . 7 3  
19 .29  

17.66 
1 9 - 8 2  

26.81 
$0-29 
3s,uo 
U1-90 
50.76 
59.57 
G(a .82  

a.ou 
0-19 

7-54 

15.90 

21,a.P 

ENERGY (6iET) 
0 , 6 3 8 0 0  
0.6U500 
0 ~ 6 5 7 0  0 
0 . 6 7 6 0 0  

0 ,73300  
0.77100 
0-82200 
0.88560 
0.98000 
1,10000 
1 - 26000 
1.115000 
1 .70000 
2.02000 

2 ,  !4(6000 
3.28600 
3,79000 
4 " 4 20 0 0 
5 . 7 7 0 0 0  
6 . 3 2 0 0 0  
0,011000 

12.60500 
18- 9 0 0 0 0  
31,60000 
63 .20C00  

1 26.000 00 
189.0 0000 

0.70200 

2.ooaoo 

P B T f l B R H  
0,  ou 
0. 09 

0.31 
0 - 5 1  
3.74 

1 - 4 5  
1 "  95 
2 .67  
1-53 
u. 5u 
5.57 
6. $7 
7:75 
n - 7 1  
9.51 

10"09 
10.58 
l l * 0 l  
11.118 
11.70 
a :?- 1 1 
'12.26 
12.34 
12.38 
% 2 -  30 
12.2? 
12.  2 7  

a. 1.i 

I.. 05 

C I I S C R D X  
D"0U 
0.09 
0 . 1 1  
0.31 
0 .51  
0.75 
l.Q5 
1 us 
1 - 9 5  
7 .67  
3 - 5 3  
4 - 6 0  
5 .77  
7 . l b  
a. 46 

1 0 - U U  
12.14 
13.64 
15.38 
16.86 
19.010 
20.88 
24, i.8 
28.43 
3 3 , 7 7  
39 I u5 
UI1.36 
56.77 
f i l a  I >  

P R I H R B Y  
0*0* 
0.07 
9.. 15 
0.76 
u.u1 
0 - 6 5  

1 - 2 8  
1 "  7 4  
2.  ( 4  
3.19 
1.12 
5.05 

7 . 0 3  
1.95 
8.60 
9 .71  
4.65 
10.011 
19-42 
10"66 
11*02 
1 1 . 1 5  
11 - 2 2  
1 7 . 2 2  
11.18 
ll"16 
111.115 

0.92  

6 - 0 7  

0-15 
0.26 
0.43 
0.65 
0.92 
1-28 
1-7U 
2 . 3 0  
3.20 
U . 1 6  
5"2U 
6-54 
3.01 
9.56 

1 1 . 1 3  
12.53 
13.93 
1 5 - 4 8  
l l . & G  
1Y.15 
23 .39  
26.51 
30.9 
36.53 
w . 1 9  
5 3 - 8 8  
56 .38  

ENERGY iner )  
gs.70600 
0.71?00 
0.92700 

O.Yf600  
0.81000 

Cl.90800 
0.97800 
1" ut1000 
9 ~ 2200u 
1.39000 
1 I 50000 

2 .2  roo0 
2.65000 
3 -  lU000 
1 .63OOO 
u.19000 

5.98000 

10.u0000 
1 3- 900 0 0 
2 0 . 9  00 0 0 
34.90000 
69..90000 

2 0 9 . 0 0 0 0 0  

o e iueoo 

0. 85200 

I. a8000 

u . e w o 0  

c . 9 9 n o o  

1 39 - oaoao 

P H I K A H Y  
0.03 
0,07 
5. I Q  
0" 75  
0.. Ut 
0" 50 
0. Bb 
1 . 2 1  
7 - 6 4  
2 - 7 6  
3- 06 
3-92 
u. R J  
'1. 62 
5. 7 1  
7.6 1 
8.. 3 2  
8 - 8 2  
9" 24 
9.61 
ir.99 

10-10  

10 .65  
10-73 
10.73 
10.59 
10.67 
10,h7 

a o . 5 4  

CXSCADB 
0 . 9 3  
0.07 
0.1v 
0 . 2 5  

0 . 6 0  
0.8h 
1-71 
1-6!$ 
2 - 1 6  
3.06 

5.0.' 
4-28 
7.68 
9.17 

i n A m  
12.03 
13.3a 
116. 87 
16.78 
18.840 
22,u1 
2 5 .  '62 
2'2.66 
3 5 ,  OU 
$7.37 
u9.66 
W . O D  

0 .41  

1. sa 
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A T O M I C  D I S P L A Z E M E N T  C R O S S - S E C T I O N S  ( B R R N S )  0r P A S T  ELOCTRONS IN R 
Z=19 A =  39.100 

TD= 4.0 EV Er=o.066879 K E V  T D =  8.0 EV ET=0.126783 M E V  TDc12.0 E V  E T = O .  181525 R E V  
E N E R G Y  (n EV) 

0.06750 
0.06820 
0.06950 
0.07150 
0.07420 
0.07750 
0.081 50 
0.08690 
0.09360 
0.10300 
0.11700 
0.13300 
0.15300 
0.19000 
0.2lUOD 
0.25UOO 
0.30000 
0.34700 
0.40100 
0.46800 
0 .56800  
0.66800 
1 .00000  
1.33000 
2.00000 
3.34000 
6.68000 

13-30000 
20.00000 
33.40000 
46 .80000 
66.80000 

133.00000 

P R I U A R Y  
11.72 
2 4 - 4 5  
'46.85 
78.38 

115.98 
155.37 
195.18 
238.04 
278.23 
317.72 
353.62 
375- 6 0  

393.55 
392.22 
387.24 
380.90 
375.07 
369.50 

3 m . m  

C A S C A D E  
11.72 
24.45 

78.38 
115.98 
155.37 
195.18 
238.04 
278.23 
317.72 
353.62 
376 .01  
393 .75  
409.4 1 
422.40 
433.35 
443.55 
452.93 
463.23 
475.79 
494 .35  
512 .65  
570.12 
621 .17  
707.96 
836.  1 1  

1031.96 
1241.27 
1369.09 
1531.99 
1640.03 
1754.44 
1976.55 

46.85 

ENERGY ( R E V )  
0.12800 
0.12900 

PRI nA R Y 
3. 16 
5.69 

C A S C A D E  
3.16 
5.69 

10.54 
19.53 
29.56 
41.72 
52.0' 
64.37 
77. 04 
90.85 

103.54 
114.81 
125.32 
136.69 
14R.26 
160.14 
172.3b 
183.35 
194.84 
200.11 
225.48 
241.78 
287-42  
322.95 
377.39 
450 97 
555.72 
665.41 
730 .?1  
812.28 
866.66 
923.33 

1036. 0'1 

ENERGY (!lev) 
0.18300 
0.18500 
0.18800 
0.19'400 
0.20100 
0.21000 
0.22100 

P R I M A R Y  
1.24 
2.B7 
5.21 
9.58 

14.19 
19.47 
25.09 
31.19 
38.04 
45.73 
53.53 
60.96 

C A S C A D E  
1-24  
2 -87  
5.21 
9.58 

1 4 - 1 9  

0.13100 
0.13500 
0.111000 
0.14700 
0. I5UOO 
0.16UOO 
0.17700 
0.19600 
0.22100 
0.25300 

10.54 
19.53 
29.56 
41.72 
52.07 
64. 37 
7 7 - 0 4  
90.85 

103.54 
11 4. 45 

19.47 
25.09 
31.19 
38.0U 
45.73 
53.53 
61.27 

0.23500 
0.25400 
0.28100 
0.3 1700 
0.36300 

0.29100 
0.34200 
0.40500 
0.48100 
0.57000 
0.65900 
0.76000 

123.07 
130.74 
137.  04 
142.26 
1 4 6 - 6 3  
149.90 
152. 77 

0.41700 
0.49000 
0.58000 
0.6 R900 
0.81600 
0.94300 
i .osooo 

67.50 
74 .11  
RO. 15 

68.93 
77.76 
87.13 
97.04 

107.25 
85.58 
40.28  
93.85 
96.82 

116.45 
125,119 
136.96 
151.20 
163.88 
198.31 
224.53 

3 6 4  - 0 6 
358.19 
354.11 
346.66 
343.06 
339.12 
335.27 
330.76 
327.54 
326.40 
325.57 
325.2U 
324.99 
324.63 

0.88700 
1.07000 

1.90000 
2.5300 0 

1.26000 

155.53 
158. U 2  
160.52 
164. 21 
165.56 
166.23 
165.82 
16U. 40 
163.28 
162.91 

1.27300 

1.81000 
2.72000 
3.63000 

1.54000 
99.92 

102.97 
io5 .oa  
108.51 
109.75 
110.41 
110.21 
109.36 
108.73 
108.53 
108.38 
108.31 
108.25 
108.14 

3.80000 
6.33000 

12.60000 
25 .30000 
3 8  - 00000 
63 .30000  
88.70000 

126.00000 
253 .OOOOO 

5.44000 
9.07000 

18.10000 
36.30000 
54. 40000 
90.70000 

127.00000 
181.00300 
363.00000 

263.30 
314.56 
386.25 
460.02 
503.30 

162.63 
162.51 

558.23 
594.49 
632.66 
707.74 

162.41 
162.25 

A T O M I C  DISPLICENEUT C R O S S - S E C T I O N S  ( B I R N S  i 
Z=19 A =  39.100 

BY PAST EL B C T S O  N S IN K 

EV ET=0.32U500 REV 
P R I n A R Y  C R S C A D E  

0.32 0.32 

TD=16.0 
E N B R G Y  (HEY)  

0.23400 
0.23600 
0.24100 
0.24800 
0.25700 
0.26900 
0.28300 

0.32500 
0.35900 
0.40600 
0 . 4 6 U O O  
0.53400 
0.62700 
0.74300 
0.88200 
1.ouooo 
1.20000 
1.39000 
1.62000 
1 - 97000 
2.32000 
3.48000 
4 -64000  
6.96000 

11.60000 
23.20000 
46.40000 
69.60000 

116.00000 
162.00000 

o .3o?on  

E V  ET=O.2322116 t!EV TD=2O.O EV ET=0.279720 H E Y  
PRIKARY C A S C A D E  E A E K G ?  ( n E V )  P R I M A R Y  CASCRDE 

0.47 

T D = Z U . O  
ENERGY ( R E V )  

0.32700 0.67 
1.41 
3.20 
5.55 

11.68 
15.15 
19.06 
23.53 
28.78 
34.61 
90.30 
45.72 
51.33 
56.68 
61.50 
65.61 
68.75 
71.58 
74.11 
76.75 
78. U8 
81.25 
82.21 
82.70 
82.53 
81.92 
81 .50  
81.37 

81.22 

a. 33  

81.27 

0.67 
l.Ul 
3.20 
5.55 
8.33 

11.68 
15.15 
19.06 
23.53 
28.78 
34. 6 1 
U0.55 
06.79 
5U.03 
61 .92  
70.26 
78.66 
86.3 1 
94.52 

103.45 
115.40 
125.83 
153.25 
173.79 
203.9 1 
243.10 
297.61 
353.01 
385.63 
426.87 
453.86 

0.20200.  
0.28500 
0.29000 
0.29900 
0.31000 
0.32400 
0 .34100 
0.36300 

0.47 
1. O B  
2.07 
3.74 
5.65 
7.89 

10.35 
13.21 
16.42 
20.56 
25.16 
29.87 
34.46 
39.32 
4 4 - 0 2  
48.20 
51.80 
5U.63 
56.96 
59.14 
61.35 
62.78 
65.01 
65.16 
66.12 
65.96 
65. 49 
65.18 
65.08 
65.00 
64.97 

1 . m  
2.07 
3.74 
5.65 
7.89 

10.35 
13.21 
16. 42 
20.56 
25.16 
30.09 
35.33 
41.  50 
48.32 
5 5 - 4 1  
62.67 
69. 4 9  
76.24 
83.93 
94 -01  

102.75 
125.60 
142.52 
167.12 
198.U6 
242.57 
287.13 
313.31 
345.94 
367.85 

0.33000 
0.3 37 0 0 
0.34700 

0.69 
1.51.s 
2.71 
9.13 
5.77 
7 - 5 8  
9.85 

1 2 - 8 8  
15.76 
19.62 
23.70 
27.69 
31.98 
35.94 
39.82 
43.09 
U5.42 
47.47 
119.36 
51.19 
52.39 
54.21 
516.81 
55.08 
54.93 
54.511 
54. 30 
54.22 
54.16 
54.13 

0.69 
1. 59 
2.71 
4 -13  
5.77 
7.58 
9.85 

12 -44  
15.76 
1 9 - 6 3  
23.90 

33.8U 
39.53 
4 6 - 0 8  
52.71 
58.36 
6Q.37 
71.15 
79.72 
87.29 

106.75 
121.16 
141.86 
168.44 
205.16 
242.35 
264.13 
291.61 
309.80 

2 8 - 4 3  

0.36000 
0.37600 
0.39500 
0.42100 
0.45uoo 0.39100 

0.U3300 
0.48900 
0.55900 
0.64300 
0.75500 
0.89500 
1.06000 
1.25000 
1 -45000 
1.67000 
1.95000 
2.37000 
2 .79000 
4. 19000 
5.59000 
8.39000 

13.90000 
27.90000 

0.50200 
0.56700 
0.60900 
0.746 0 0  
0 -876 00 
1.03000 
1.23000 
l.USD00 
1.68000 
1.94D00 
2.27000 
2.75000 
3.2UOOO 
4.86000 
6.49000 
9.730 0 0  

16.20300 
32.40000 
64.90000 
97.30000 

162 . O O O O O  
227. m o o  

55.90000 
83.90000 

1 3 9  - 0000 0 
195.00000 



4? 

ATOHTC DZSPLACEnEWT CBDSS-SECTIONS (EIARNS) BY F A S T  ELECTROMT T1 R 
Z:19 &= 39.100 

TD~)N.O EY E P ; o , J ~ ~ o ~ ~  ~ F V  TU=32..0 EV E T = O , U 0 7 5 3 6  x E V  TD-316.0 
G N E R G Y  (HEV) P F I ~ ~ A A Y  t-ascAnL EHFItGY ( N E V I  PRlFhRI CBSCLUE ENERGY (new) 

0.37000 0.15 0.25 n . 4 1 1 0 ~  0.20 0.20 o.usooa 
0.37aoo 0.58 0. 5R 0,41500 0. Y U  n. OII D"Q55OO 
( I .  381 00 1.15 3.1s ~ . ~ 2 7 0 0  0. 90 0. Y O  0.46100 
a. I ~ ? O O  2-02 L , 0 7  0 . 4 3 6 0 0  1.63 1 . 6 4  0 . 4 1 1 0 0  
o.ao?ao  3.1; 1 . 1 5  0 . ~ 5 ~ 0 0  2.51 2.51 0,4wau 
0-42500 u . 0 3  (6.43 0 , 4 7 2 0 0  3.54 3 - 5 6  0.%1700 
0.u117011 5-91 5.9? 0.U9700 4. 81 u. 81 0.5% 4 0 0  
0" 07'9 00 7.79 7.7'3 O . S J Y 9 0  6.31 6.34 D.58330 
0.513OO 9 . 8 ?  9.87 0 .57000  8, 14 8 . 1 6  0 . 6 i U D 0  
0.55800 12 .73  12.73 0,63100 10.65 10.65 o.Gqino 
0.64200 1 6 . 0 9  I h . 1 0  0 . 7 1 3 0 0  13 .62  1 3 . 6 3  0 .78100  
0 . 7 1 4 0 0  19.h5 1 4 - 9 3  0.81500 16.00 16.96 0,69200 
a , e w o o  74.20 2 3 - 8 5  0 .93700  14.19 2 0 - 5 8  B . 0 L I ) Q O  
0.99000 27-00 Ia.64 i I inn00 23-44 2a, 93 1.20300 
3 1) 7 1000 7U.65 23.99 1.30000 14-73 29.67 1.ULDUO 
I.JYO00 3u.,;o 3 9 .  5 6  1 I/ 54000 29 .69  7a.77 1 . 6 9 0 0 0  
1.65000 3 b "  90 45.. u 7 1.83000 32.31 no. 07 >.00oo0 
1 .wono 37-94 5 0 . 5 3  2.11000 34.  I5 I(@. 66 1 - 379 00 
r7 I 2 00 fJ 0 ao - 7 8  55" 15 ?.4p.000 3% 75  u9.49 2-67000 

1.6 10 00 411.99 75-10 U . O I 0 0 0  39.4) 6 7 . 4 8  Y . & L O O O  

?.3UOQO ~ 6 ~ 9 9  iatJ.53 8 .  15000 4 1 . 1 3  13-58  B - 8  2') on 
iq.nooo0 !$?.a7 113-111  12.70900 43.79 109.ld 13.1D000 
i 8 .?ooon  4 1 . 0 5  196 .28  20 I 30Q 00 U1.11, 329.38 21 .30aoo  
35- m o a  46*73 1 7 7 " 9 1  40" 7 W 0 0  4n.88 1 5 7 . q ~  414 I (r on o 0 
73. u 0000  Uh.?? 209.92 8 1 - T 0 0 0 0  80.71  '185.10 89. z o a o o  

110,0o900 9 h * U 7  2 2 8 . 4 9  127-00000  40.56 L O l .  40 173.00DD1 
1113 ~ ano 00 116.IL2 252.01 2 0 3 . 0 0 0 0 0  40,6? 2 2 2 . 0 0  223- m o o 0  

2.56000 42-36 61.74 J , R S O O O  ?7. 17 -50 - 80 9, I L Q Q O  
3.11100 41.9b R9.3'3 3-CbOU0 38.55 61 .62  J.7YJO0 

5 "  5uoo0 46.50 9 3 . 0 5  6,11001)  10.12 82.57 6 .  b9000 

TD=UO.O 
ENEf!Gr (KEY) 

n.usHoo 

a.so3oo 
0 , 9 9 3 0 0  

0,51700 
0.53600 
0.56100 

0.61800 
0. 67700 
0.74900 
0.84600 
0.96700 
1.11000 
1.30000 
1.5u000 

o . s w m  

1.R.3000 
2 .17000  
2.s1000 

P R J l l d R P  
0.18 
0.31 
0.63 

1.71 
2 - 5 1  
.3.U% 
8.58 
6.02 
R.00 

I O - S Z  
1 3 - 0 6  
13-70 
18.55 
7.1 I 3 %  
23.811 
25.95 
27.UR 
28.76 
%it - 87 
30.96 
.31.53 
32.02 
32.91 
3 3 . 0 2  
3 2 . 9 0  
32.68 
32-56 
12.52 

1 - 0 9  
0. f >  3 

l " 7 1  
2 . 5 1  
3 .42  

1-09 

e.58 
6.03 
B.0fl 
10.uu 
13.21 
15.20 
11,74 
2 3 . 8 3  
28.  1 a  
i?. 57 
36"QP 
u0.147 
U U . 6 0  
50.4ti 
s5.zq 
67 ,54  
7 6 " U h  
89.19 

1O5.71 
1 2 7 . 5 9  
1 4 9 . 9 8  
I G l . 0 8  

o.ljanoo 
n. 55500 
n. ~ 7 6 0  n 

0.6750n 

0. *m an 

0.60200 
O-bJ3LI0 

0.72700 
0.60500 

1.03000 
1 . 1 9 0 0 0  
I . a n 0 0 o  
1.66000 
1.97000 
1.33000 
2.70000 
3.11000 
3 . 6 3 0 0 0  
r - e i n o a  
5 . 1 9 0 0 0  
7,71000 
IO I 3000 0 
15.50000 
2 5 + 9 0 0 0 0  
51.9000o 

155.ooono 
103.00fJU0 

F R f t l A R T  
0.11 
0.27 
0.53 
0. 91 
1. Ub 
2 .  14 
2.94 
4-02 
5.33 
1 . 1 3  
9.34 

1 1 . 6 2  
1u. 18 
1 6 . 8 9  
1 9 . U 7  
2 1 . 7 4  
23.65 
2 5 - 0 6  
2 6 . 7 0  
27.. 2 1  
28.19 
28.80 
29" 67 
29.92 

29.90  
21). 11 
29.60 
29. $4 

30.03 

c A sc A 118 
0 .11  

0.53 
0.91 
1,U6 
2 . 1 u  
2.9U 
4.02 
5.30 
7 - 1 3  
9.36 

11.7' 
1U. 6U 
18.06 
71-83 
25" 74 
2'3.83 
33.49 
37 - 08 
u1.11 
95,L'J 

fjT.96 
$9 - 07 
89.57  
96-42 

1 1 6 . 6 9  
'136.79 
118.81 

n. 2 7  

50.70 

0.64300 
0.67608 

2.10300 

2.48000 
J.320UO 

4.7IODO 
5.5uu00 
8 ~ 3 1 00 0 

11.00300 
1b.69DDO 
27.70000 
ss .00000  

110.00c)00 
166.00300 

t I UQ 3 o a 

3.onnon 
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A T O R I C  D I S P L A C E R E N T  C R O S S - S E C T I O N S  (BARNS) 8? P A S T  E L E C T R O N S  I N  K 
Z=19 A =  39.100 

T D = 5 2 . 0  E V  ET-;0.588011 HEV T D = 5 6 . 0  EV ET=0.620657 R E V  TO=SO.O E V  ET=0.652388 MEV 
C A S C A D E  E N E B G P  l M E V I  P R I n A R P  C A S C A D E  ENERGY ( R E V )  

0.59300 
0.59900 
0.61100 
0.62900 
0.65200 
0.68200 
0 .71100 
0.76400 
0.82300 
0.91 100  
1.02000 
1.17000 
1.35000 
1.58000 
1.88000 
2.23000 
2.64000 
3.05000 
3 .52000 
4.11000 
4.99000 
5.88000 
8 .82000  

11.70000 
17.60000 
29.40000 
58.80000 

117.00000 
176.00000 

TD=64.0  
ENERGT {REV)  

0.69000 
0.69600 
0.71000 
0.73100 
0.75800 
0.79200 
0.83300 
0.88800 
0.95600 
1.05000 
1.19000 
1 .36000  
1 .57000  
1 .84000  
2.18000 
2 .59000 
3.070 00 
3 .55000 
4.09000 
4.78000 
5.80000 
6.83000 

10.20000 
13.60000 
20.40000 
34.10000 
68.30000 

136.00000 

P m n a  R Y  
0.08 
0.18 
0.39 
0.71 
1.12 
1.67 
2.32 
3.20 
4.29 
5.84 
7.62 
9.79 

11.99 
14.27 
16.55 
18.50 
20.13 
21.30 
22.27 
23.12 
23.93 
24.43 
25.13 
25.33 
25.39 
25.29 
25.13 
25.04 
25.01 

C A S C A D E  
0. 08 
0.18 
0.39 
0.71 
1.12 
1.67 
2.32 
3.20 
U.29 
5.84 
7.63 
9.91 

12.41 
15.31 
18.66 
22.11 
25.63 
28.74 
31.89 
35.37 
39.81 
U3.63 
53.25 
60.07 
70.01 
82.61 
99.74 
16.83 
27.00 

E N E R G Y  (MEV) 
0.62600 
0.63300 
0.6V500 
0.6 64 00 
0.68800 
0.71900 
0.75700 
0.80600 
0.86800 
0.96200 
1.08000 
1.240 00 
1. 420 00 
1.67000 
1.98000 
2.35000 
2.7900 0 
3.22000 
3.72000 
4.34000 
5.27000 
6 .20000 
9.30000 

12.40000 
18.60000 
31 .OOOOO 
62.00000 

124.00000 
186.0000 0 

P R I R I R P  
0.07 
0.17 
0.34 
0.62 
0.99 
1. 48 
2.10 
2.89 
3.90 
5.37 
7.07 
9.13 

1 1 - 0 9  
13.29 
15.38 
17.20 
18.75 
19 .83  
20.73 
21.51 
22.25 
22.70 
23.34 
23.52 
23.57 
23. 48 
23 .33  
23.25 
23.23 

0.07 
0.17 
0.34 
0.62 
0.99 
1.48 
2.10 
2.89 
3.90 
5.37 
7.08 
9.25 

11.48 
14.28 
17.37 
20.62 
23.99 
26.88 
29.85 
33.09 
37.25 
40.78 
49.75 
56.21 
65.40 
77.05 
92.97 

108.77 
118.34 

A T O ? I I C  O I S P L A C E N E N T  C R O S S - S E C T I O N S  ( E A R N S )  B Y  PAST 
Z=19 A =  39.100 

E V  ET=O.683276 REV T0=68.0 EV ET=0.713385 R E V  
P R I R A R Y  C A S C A D E  E N E R G T  ( R E V )  P R I M A R Y  C A S C A D E  

0.07 0.07 0.72000 0.06 0.06 
0.13 0.13 0.72700 0.12 0.12 
0.27 0.27 0.74100 0.24 0.24 
0.50 0.50 0.76300 0.45 0. 8 5  
0.81 0.81 0.79100 0 .13  0.73 
1.22 1.22 0.82700 1.12 1.12 
1 .74  1.74 0.87000 1.60 1.60 
2.44 2.44 0.92700 2.26 2.26 
3.32 3.32 0.99800 3.09 3.09 
4.50 4.50 1.10000 4.25 4.25 
6.14 6.16 1.24000 5.74 5.75 
7.91 8.02 1.42000 7. 44 7.55 
9.76 10.14 1.64000 9.21 9.57 

11.68 12.59 1.92000 11 .01  11.89 
13.52 15.35 2.28000 12 .77  14.54 
15.14 18.26 2.71000 14.30 17.31 
16.48 21.23 3.21000 15.56 20.12 
17.43 23.84 3.70000 1 6 - 4 3  22.54 
18.20 26.43 4.28000 17.17 25.06 
1 8 - 8 8  29.34 4.99000 17.79 27.76 
19.51 33.00 6.06000 18.39 31 - 24 
19.90 36.13 7.13000 18.74 34. 19 
20.44 43 .95  10.70000 19.24 41.65 
20.59 49.63 14.20000 19.38 4 6 - 9 3  
20.62 57.69 21.40000 1 9 - 4 1  54.61 
20.54 67.97 35.60000 19.33 64 I 20 
20.41 81.95 71.30000 19.21 77.36 
20.34 95 .86  142 ,00000  19.15 90.46 

0.6i800 
0.66500 
0.67800 
0.69800 
0.72400 
0.75600 
0.79500 
0.84800 
0.91300 
1.01000 
1.14000 
1.30000 
1.50000 
1.76300 

2.47000 
2.93000 
3.39000 
3.91000 
4.56000 
5.54000 
6.52300 
9.78000 

13.00000 
19.50000 
32.60000 
65.20000 
30.00000 
95.00000 

2 . 0 ~ 3 0 0  

E L E C T R O N S  I N  K 

T0=72.0 
E N E R G Y ( 3 Z V )  

0.75000 
0.75700 
0.77200 
0.19400 
0.82400 
0.86100 
0.90600 
0.96500 
1.03300 
1.15000 
1.29000 
1.48000 
1.70000 
2.00000 
2.37300 
2.82000 
3.34000 
3.86300 
4.45000 
5.19000 
6.31000 
7.42000 

11.10000 
14.80000 
22.20000 
37.10000 
74.20000 

148.00000 

0.06 
0.15 
0.30 
0.56 
0.90 
1 . 3 U  
1.83 
2.66 
3.59 
4.94 
6.63 
8.47 

10.42 
12.46 
1U.38 
16. 10 
17.54 
18.56 
19.38 
20.10 
20.79 
21.21 
21.79 
21.96 
22.00 
21.91 
21.77 
21.70 
21.68 

0.06 
0.15 
0.30 
0.56 
0.90 
1.34 
1.89 
2.66 
3.59 
4.9u 
6.64 
8.58 

10.80 
13.42 
16.28 
19.35 
22.51 
25.28 
2 8 - 0 5  
31.08 
34.99 
38.31 
46.71 
52.70 
61.29 
72.24 
87.11 

101.97 
110.73 

E V  ET=O.7Q2771 R E V  
P R I n A R Y  C A S C A D E  

0.05 0.05 
0.10 0.10 
0.22 0.22 
0.41 0.41 
0.68 0.68 
1.03 1.03 
1.49 1.49 
2.10 2.10 
2.79 2.79 
4 - 0 4  4.0u 
5. 40 5. 41 
7.04 7.14 
8.66 8.99 

10.42 11.27 
12.08 13.76 
13.516 16.42 
14.72 1 9 - 0 9  
15.56 21.43 
16.24 23.77 
16.82 26.34 
17.38 29.66 
17.72 32.44 
18.18 39.45 
18.30 44.52 
18.33 51.71 
18.25 60.86 
18.14 73.26 
18.08 85.67 



i l T O M J t  CROSS-SECTIONS (BARNS) 
Z=19 A -  39.100 

BY FAST EL ECTROYlS X N  R 

0 .77900  

o " a o 2 e o  
0 .82500  

0 . 8 ~ 0 0  
o 94 1 oa 
I . O O O Q O  

0. THSQO 

0.85600 

1 .ON000 
1.19000 
1 "35000 
1.54000 
1.77000 
2 "  011000 
2.46000 
2.93000 
3.U7000 
4 ~ 0 1 OQ0 
0.62000 
5.90000 
6.55000 
7.71000 

1 5 - 4 0 0 00 
23.1clOOti 
313.5(1000 

1 SU.00000 

i ? . 5 o o o n  

77. qonoo 

0-05 0 . 0 5  
0.09 0.09 
0.20 
0 . 3 8  
0 . 6 3  
0.95 
1.39 
1 . 9 5  
2.72 
3.77 
5.19 
6.69 
8.2U 
9"Yl 

11.116 
12.86 
13 -98  
I I1 " 7 'I 
1 5 " U O  
45-96  
l h . u 8  
16.79 
17.22 
17 ~ .1 IC 
17.36 
17-29 

17 .11  
17.. i n  

0 . 2 0  

0 . 6 3  
0- 9 5 
1.39 
1 - 9 5  
2.73 
3.77 
5.20 

8.57 
1 0 . 7 3  
1 3 . 0 9  
15.53 

20 .41  
22-62 
25.11 
213.22 

37.u9 

Q 9 . 1 4  
37.82 
69.60 
81.3'7 

0.338 

6 - 8 0  

i s .  i s  

30,nti 

8 2 - 3 8  

0.80700 

0.83100 

O.dR700 
0.92700 

0.a rsoo 

0.85500 

n. 97500  
1.03000 
1 - i l o o n  
a = 3900 o 
1,23000 

1.59000 
1 . 8 3 0 0 0  
2.15000 
2.55000 
3.03000 
3.59000 
4.15000 
U, 79000  
5 .5e000  
6.79000 
7.99000 

14.90000 
15- 90000 
73.90000 
71.90000 
7 9  - YUO 0 0 

159. ooaoo 

0.04 
0.09 
0.19 
0.35 

0.89 
1.29 
1 - 7 7  
2.48 
3.54 
4. R 6  
6.32 
1.81 
9 , U l  

12 .7?  
13.29 
la. 05 
14.66 
15.1s 
15.67 
15,5d 
16.36 
16.a7 
16. Y 9  
16.U2 
16.32 
1 6 - 2 7  

0,  5 8  

1 0, 92 

0.04 
0.09 
0. 19 
0.35 
0.58 
0 . 8 7  
1.29 
1 . ? 1  
2 .48  
3 . 5 8  
U.87 
6.U2 

10.20 
12-48 
1Q.89 
17.37 
19.U5 
2 1 "  60 
27-94 
26.93 
2 9 - 0 6  
3 5 - 7 7  
90..34 
U6.86 

66.28 
77.40 

a. 1 3  

5 5 ,  08 

0.n600o 

o . 9 1 ~ 0 0  
0,84U00 

0 .95900  
1.0OD00 
1.07000 
1.15000 
1.28000 
1 .uuuoo 
1-55000  
1.90000 
2,2JUU0 
2 .68J00  
3,14300 
3.72300 
a.30000 
4.vioon 
5.78000 
7" r) 3u Y u 
8.21000 
12.u0000 
16.50390 
24.80300 
v.1 - 3 0 1  0 0 
82 I 7 00 0 0 

165.00000 

0 . O U  
0.08 
0 .17  
(3.32 
0- 54 
0.84 
1.15 
1.71 
2 . 3 6  
3.w 
i1.6'd 
6-06  
7.44 
9-09 

10.43 
11.61 
12 -69  
1 3 . 4 1  
13.. 98 
1 I!. it? 
1 4 . l Q  
15.21 
15.27 
15-69 
15.71 
15.ha 
15.55 
14.50 

C l S C . 3  DE 
0, o u  
0. OF, 
0 .13 

0.. 511 
0. 134 
1.. 15 
1 - 7 1  
2.36 
3 .82  
4. b5 

i). .a2 

ENRAG? ( , l e v )  
0.86?!10 
0.871 00  
O.RREO0 
0 .91300  
0.91) 100 
0.59000 
1. O U O O O  
1.11000 
1 "  19000 
1 . 3 2 0 0 0  
1.419000 
1.70000 
1,9c,noo 

3.24000 

2 . 3  00 00 
2 . 7  3 0 0 0 

3.884009 
14 - % 4 0 0 0 
5.12000 
5 ~ '3 I 000 
?.2",00 
a * 511 0 0 0  

1 2 U O O O O  
i7.nnooo 
1 5  - 6 o ao o 
0 2  - 7 03 0 0 
85.80000 
170.00000 

PR Cfl AH Y CASCA OF EYEBGY(t4EV) PRXilARY CISCADE RWERGY { l e v )  P R l l l A R Z  
0.03 0.03 0,98900 0.03 0.03 0.91500 0.03 
0 . 0 9  0.08 0.89800 0.07 0.07 0 . 9 2 & 0 0  0 . 0 6  
11.116 0.16 
0.30 0.30 
0.50 0.50 
0. 78 0-78 
1.13 1,13 
1-65 1.65 
2 . 2 b  2.26 
3.24 3.24 
B - U 4  8.. 4 6  
5.77 5.86 
7 - 1 6  7.U6 
8 . 6 1  9.35 
9.99 11.47 

11.17 13 .66  
I ? .  14 l S " 9 0  

l U " 2 7  2U.61) 
1 4 . 5 3  27.00 
l '+,R9 72.82 
1R.94 36 .93  
14. U Y  42 .89  
l Q . , 3 3  50.36 
I c l - f J4  60*52 
14.79 70 .65  

0.91500 

0.97700 
1,0201)O 
1.07000 
1.14000 
I *  23000 
1.36000 
1.50000 
1. 76000 

n.9woo 
0. 15 0.15 
0. 28 0 .28  
0. U? 0. Y7 
0.73 0.73 
1.06 1-06 
1.5u 1.5'1 
2 - 1 8  2.18 
3.09 3 . 0 9  
u, 28 4-29 
5.56 5.66 

2.a2000 6.85 1 . 1 5  
2.37000 8.24 8.97 
2.81000 9.56 10.99 
3.3'1000 '30.70 13 .  12 
3.96000 11.63 15 -26  
U"57000 12. 27 17.13 
5.28000 a n 0  18.03 
6.16000 
7.48000 
8.80000 

13.200 00 
17.60000 
26. uoooo 
44.00000 

176 - 00000 na.ooooo 

3 .28  21.08 
1.66 23.70 
3.91 25.92 
8.. LU 31 U 9  
4- 31 35.49 
4. 39 U 1 - 1 4  
u. 28 98.27 
U. 19 58.dO 
u. 1s 67.75 

. e u ? n n  a.  I" 
-96900  0 - 2 6  
"00UUU U . U 1  
. a5000  0 - 6 9  
" ' ( 0300  0.99 
. 17000  1,u4 
-2hOOO 2.0u 
. r rODUU 1 - 9 5  
" 5 8 5 0 0  u.  01 
.81000 5 . 3 3  

7. o w  o n  6 - 5 0  
2.011000 ?,92 
2.38DUO 9.20 
3.41(000 10"2M 
U.07000 1 3 . 1 6  
4.71000 11.'111 
5.41000 1 2 . 2 7  
6 . 4 4 0 U O  12.'10 
7.70000 13-10 
7.OSD00 1 3 - 3 9  

1 3 . 6 3  1 J .(I 00 0 0 
1 8 ,  ioDno 13"71 
27.10000 19.7s 
45 .JDOUO 13.64 
90.60000 13.60 

181.03000 1 3 - 5 6  
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ATOMIC OISPLICEMBBT CROSS-SECTIONS (BARNS) BY PAST ELECTRONS I N  T I  
2=22 A =  47.900 

T O =  4.0 E V  ET=0.090890 U E V  TO= 9.0 EV ET=O.l519BU M E V  TD=12.0 EV ET=0.216159 l l E V  
CASCADE ENERGY (nEV) PRIHARY CASClDE 

2.04 0.21900 1.20 
ENERGF(HEV) 

0.081 6 0  
0.08250 
0.084 1 0  
0.08650 
0 .08970 
0 .09380 
0.09860 
0.10500 
0.11300 
0.12500 
0.14100 
0.16100 
0.18600 
0 .21800 
0.25800 
0.30700 
0.36400 
0.42000 
0 .48500 
0.56600 
0.68700 
0.80800 
1.21000 
1 .61000 
2.42000 
4.04000 
8.08000 

16 .10000 
24.2 00 00 
u0.40000 
56.60000 
80.80000 

161.00000 

TD=l6.0 
E N E R G Y  (PIEV) 

0.27700 
0.28000 
0.28600 
0.29400 
0.30500 
0.31900 
0.33500 
0.35700 
0.38500 
0.U2600 
0.48100 
0 .55000 
0.63200 
0.74200 
0.88000 
1. 04000 
1.23000 
1 .43000 
1 .65000 
1 .92000 
2 .33000 
2.75000 
4 .12000 
5.50000 
8.25000 

13.700 00 
27.50000 
55 .00000 
82.50000 

137.00000 
192.00000 

PRIRkRY 
10.18 
22.63 
43.57 
72.38 

106.49 
144.10 
180.97 
220.67 
258.84 
299.48 
334.03 
359.14 
375.73 
385.42 
389.65 
390.32 
389.15 
387.55 

383.96 
381.90 
380.U3 
375.37 
375.37 
372.28 
368.22 
362.72 
358 .85  
357.54 
356.56 
356.16 
355 .83  
355.31 

385.79 

CASCADE 
10.18  
22.63 
u3.57 
72.38 

1 0 6 . 4 9  
14u. 10 
180.97  
220 .67  
258.89 
299.48 
334.03 
359 .69  
381.54 
401 .48  
419 .71  
437.24 
459 .31  
469.37 
485 .68  
504.9 1 
532.06 
557 .67  
6 3 3 . 5 0  
697 .43  
801.71 
950.37 

1171.39  
1404.05  
1516U.89 
1723.9 3 
1842.50 
1968.00 
221  1.58 

E N E X G Y  {REV) 
0.15300 
0.15500 
0 .15800 
0.16200 
0.16800 
0.17600 
0.18500 
0.19100 
0.27200 
0 .23500 
0.26500 
0.30300 
0.34300 
0.41000 
0.48600 
0.57700 
0.68300 
0.79000 
0.91100 
1.06000 
1 .23000 

2.27000 

4.55000 

15.1000fl  

U5.50000 
Y5.?)0000 

106.00000 
15 1.0000 0 
3 03.0000 0 

1 . 5 1 1 ~ 0  

3.03000 

7. w o a o  

30 .30000 

PR I HA R Y  
2.04 
5.94 

11. 50 
18.10 
21 .79  
38.78 
49. 42  
61 .35  
73 .49  
87.88 

101.59 
113.98 
124 .65  
1 3 4 . 6 9  
143 .59  
1 5 1 . 1 3  
157. 57 
162. U2 
166.59 
1 7 0 . 4 3  
174.56 
1 7 7 . 1 9  
181 .59  
182.96 
183.32 
182.33 
180.29 
178.89 
178.114 
178.10  
177 .94  
1 7 7 . 8 0  
117.55 

5.94 
11.50 
1 8 - 4 0  
27.79 
38.78 
49.42 
61.35 
73.49 
87.88 

101.59 
114.42 
127.09 
141.04 
155.66 
170 .73  
186.18 
200.20 
214 .65  
230 .86  
253.25 
272.32 
326.15 
367.68 
430.00 
512.94 
629.14 
749 .90  
821  - 1 7  
911.36 
970.37 

1 0  32.94 
1156.22 

0.22300 
0.22400 
0.23100 
0.23900 
0.25000 
0.26300 
0.28100 
0.30200 
0.33500 
0.37800 
0.43200 
0.49700 
0.58300 
0.69100 
0.82100 
0.97200 
1 .12000 
1 .29300 
1.51300 
1.83D00 
2.16000 
3.24000 
4.32000 
6.48300 

10.80000 
21.60000 
43.20000 
64.80000 

151.00000 
216.00300 
Cr32.00300 

1oe.ooooo 

bTOBTC DISPELCEnFRT CROSS-SECTIONS (BARNS) BY FAST ELECTRONS I N  T I  
2 = 2 2  I=  47.900 

EV ET=0.275113 H E V  T0=2fla0 EV ET=0.3299UU R E V  TD=24.0 
PRINARY CASClDE E N X 8 G Y  (HEY) PRIUARF CASCAOE E N E R G Y  I H E V )  

0.56 
1.44 
3.1U 
5.28 
8.03 

11.25  
14.61 
18.75 
23.39 
29.23 
35.75 
42.U3 
48.86 
55 .68  
62.24 
67.94 
72.96 
76.84 
80.01 
82.62 
85.67 
8 7 . 5 3  
90.21 
91.00 
91.20 
90.71 
89.82 
89.29 
89.12 
88.99 
88.92 

0.56 
1 . u u  
3.14 
5.28 
8.03 

11.25 
14.61 
1 8 . 7 5  
23.39 
2 9 - 2 3  
3 5 . 7 5  
92.74 
50.07 
58.74 
68.30 
7 8 - 0 6  
88.31 
97.92 

1 0 7 . 3 9  
117.79 
131 .58  
193 .81  
175 .05  
1 9 8 . 3 5  
232.04 
275.19 
335 .59  
396 .43  
432.22 
4 7 7 . 0 9  
506.96 

0.33300 
0 .33600 
0 . 3 4 3 0 0  
0.35300 
0.36600 
0 .38200 
0.40200 
0.42800 
0.46100 
0 .51100 
0. 57700 
0.65900 
0 .75800 
0.89000 
1.05000 
1.25000 
1 .48000 
1.71000 
1 - 97000 
2.30000 
2-80000 
3.29000 
N . 9 U O O O  
6.5?000 
9.89000 

16.40000 
3 2  - 900 00 
65.900flO 
98 .?OOOO 

169.00000 
230.00000 

0. 50 
0.98 
2.08 
3.59 
5 .  45 
7.60 

10.10 
13.10 
16.56 
21.19 
26.45 
31.95 
37.42 
43.25 
48. 7 2  
53.83 
58.11 
61.26 
63.88 
66. 27 
68.62 
70.07 
7 2 - 1 8  
72 .77  
72. 30 
72. 48  
71.80 
71. 40 
71 .28  
71.18 
71 .13  

0.50 
0.98 
2.08 
3.59 
5.45 
7.60 

10.10 
13.10 
16.56 
21.19 
26.06 
32.21 
38.42 
45.78 
53.68 
62.38 
71.19 
79.01 
86 - 93 
95-88 

107.61  
117.52 
143.41 
162.U2 
189.81 
224- 55  
273.05 
321.96 
350.66 
386.&8 
410.44 

0.3d500' 
0.38900 
0.39600 
0.40000 
0.42300 
0.44200 
0.46500 
0.49500 
0.53300 
0.59100 
0.66700 
0.76200 
0.87700 
1.02300 
1.22000 
1.44000 
1.71300 
1.98300 
2.28000 
2.66000 
3.24300 
3.81300 
5.72000 
7.62000 

11.40300 
19.00300 
38.10000 
76.20300 

11u.00000 
190.00300 
266.00300 

2.47 
4.93 
8.95 

13.17 
1 8 - 4 1  
23.89 
30.47 
37.00 
4 5 - 4 3  
54.13 
62.65 
70.6U 
78.78 
86 .48  
93.38 
99.30 

103.6U 
107.41 
110.99 
114.51 
116.86 
120.P0 
121.46 
121.79 
121.16 
119.91 
119.13 
118.88 

118.59 
118.50 
118.33 

i i 8 . 6 a  

1.20 
2.47 
4.93 
8.95 

13.17 
18.41 
23.89 
30.47 
37.00 
45.43 
54.13 
63.02 
72.24 
82.81 
94.30 

106.49 
118.95 
129.90 
141.28 
154.52 
171.U7 
186.75 
226.4U 
256.24 
300.01 
357.06 
U36.51 
517.32 
564.92 
625.10 
6 6 4 . 6 3  
706.88 
788.72 

E V  ET=0.381413 MEV 
PRIRARY 

0.36 
0.76 
1. 44 
2.59 
3 .96  
5 .63  
7 .55  
9 .91  

12 .68  
16.52 
20.94 
25.67 
30.44 
35 .24  
40 .41  
44. 6 3  
4 8 - 4 0  
51.13 
53.34 
55.34 
57 .30  
58.49 
60.19 
60.6U 
60.71 
60.34 
59.79 
59 .49  
59.39 
59.31 
59.27 

CISCADE 
0.36 
0.76 
1.44 
2.59 
3.96 
5.63 
7.55 
9.91 

12.68 
16.52 
20.95 
25.91 
31.31 
37.3n 
4 4 - 5 0  
52.03 
59.93 
66.74 
73.58 
81.26 
91.37 
99.89 

121.91 
137.89 
160.77 
190.18 
230.72 
271.44 
295.20 
325.36 
345.D 
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A T f l n I C  UISPLACENEIT CHOSS-SKCTIflRS ( B B i l N S )  BY PR'iT ELFCTROBS IN TC 
Zr22  A =  U7.900 

~ ~ ' 2 t 3 . 0  EV E T - O . U ~ O O ~ ~  V E V  TDr32.0 EV PT=O,U76333 ?lev T D c 3 6 . 0  85' ET-0.520521 nEV 
S N E H G P  (nEV) P H I N A R Y  C A S C A D E  ENERGY (NEV) P R I Y A R P  C l S C A O E  ENERGY (MEV) F B J I A H I  C a S C A D E  

0 . 4 3 ~ 0 0  0 . 1 6  0.26 0 . ~ ~ 1 0 0  0 .22  0.22 0.52500 n. 16 0 .16  
0.*3800 
0 . l l u 1 0 0  
O , l ( b 0 0 0  

0 4 9 8 00 

0.55900 
0.6020O 
0.66600 
0.75700 

0. * 7100 

n.5?aco 

n.Rmoo 
0.98900 
1 .16000  
1.37000 
1.63001) 

2 .23000  
1-  58000  
3.01noo 
3 .65000  

c " M 50 00 

12 .90000  

1.93000 

4 .  ?noon  
8.6nooo 

2i.Tjo')no 
u3.000on 

129.noooa 
2 1 s e u w o a  

d6.00900 

0.53 
1.12 
1 - 9 7  
3-05 
fk.35 
5 - 7 1  
7 - 9 3  

10.26 

17.31 
21 .52  
25-71  
30.19 
34.uu 
38.34 
4 1 . 5 7  
43-91 
45.89 
u7 ~ 5 9  
'49.21 
5 0 . 2 1  
5 1 " b l  
51 ~ 97 
52.01 
51.68 
5 1 - 7 3  
90.9A 
50.90 
50.83 

1 3 . 4 8  

0.53 
1.12 
1.97 
i . 05  
u. 3 5  
5.. 9 1 
7 - 9 3  

10 .26  
13 .U8  
17.35 
1 1 - 7 4  
26.U9 
12 .15  
3 8 . 3 2  
4 S . O Q  
S1.BU 
57.85 
6U.09 
70,BU 
79.51) 
8 7 - 0 3  

106.111 
120 .02  
139.90 
3 6 5 . 2 1  
199.97 
21'4.85 
255.36 
281.22 

0. u 85no 
n.uqwn 

0 . 5 ~ 2 0 0  

0.61900 
0.666110 
n.738no 
o.ti33on 
0.95200 
1 .oqoon 
1 .28oon 

0."0')00 
0.52800 

0.58100 

1.52000 
l"t11000 
2.14000 
z .47000 
2.85000 
3.33000 
u. o u n o o  
4 . 7 m n o  

9.5200 n 
1 u .2nono 
2 3.8onoo 

7.1u000 

47.60000 
95.20000 

142,00000 
238.noono 

0. 5 1 
0.88 
1.511 
2.43 
3. su 
11. 85 
6.53 
0.57 

11.39 
14.81 
18.53 
27.18 
2 6 -  2u 

33.65  
36. u9 
38" 5 3  
u0. 24 
4 1 . 7 J  
4 3.14 

u5. 18 
US. 98 
8 5 ,  ir9 
45.20 
411.81 
uu .  60 
4u. 5 3  
u4. 97 

3n-  17 

a u . n i  

0 . 4 1  
0.88 
1.5u 
2.143 
3.511 
U.85 
6.53 
8.53 
11.39 
14.82 
18.73 
22.87 
27.99 
13.72 
39.80 
US. 86 
S I  " 2 1  
5 6 - 6 8  
62.76 
70, UB 
77.17 
94 ~ 07 

106" I 1  
123.5lt  
1 0 6 . 0 1  
176.42 
207.02 
224.73 
297.61 

0.53000 
0.54100 
0.55600 
0 .57700  
0.60300 
n . 6 w m  
0 .67600  

o.anfin n 
0.91000 
1,nwoo 
1.19000 
i - u o a o n  
1.66000 
1.97000 
2 .1wno  

0.72300 

U . U ~ D O O  
5 ~ 2 0 n o n  

1 5 ~ 6 n o o o  

52. nnmo 
I nu .ooooo 
156 .no3 o n  

7 ~ 80 0 0 17 
I O .  U 0 D  0 0 

2 6 . 0 0 3 0 0  

760,00000 

ENERGY (EEV) 
0.56800 
n. 57400 
0.58500 
0.602 00 
0 - 624 00 
0,65200 
0 .6  8 6 00 
I)" 73  10  0 
0 .73890  
0.87700 
0.9BSOO 
1.12000 
1 "  2'?000 
1.51000 
'1.80000 
2.1 woo 
2 . 5 5 0 0 0  
2.92ano 
1.37000 
3.9 110 0 0 
U.78000 
5,62000 
a - u u o n o  

1 I . m o o 0  
l h .  S O D 0 0  

Ptlrnahr 
0 .13  
0 - 3 0  
0 .59  
1.06 
1 . 6 9  
7.0'3 

u . 7 9  
6.U1 
a . 6 9  

11.51 
1 9 , 4 8  
17.64 
20,95 
21.76 
2 1 . 0 1  
29.38 
31.02 
1 2 - 3 7  
3 3 " 5 5  
3 U " S U  
3 5 - 3 0  
36.17 

36 ~ 37 
16- 1J 
35-83 
34.67 
35 .62  

3.us 

3 ~ -  38 

C A S C A D E  
0.13 
0.30 
0.59 
1.06 
1.69 
2.u9 
3.48 
4.79 
b.Ul 
8.69 

11.53 
1Q.h5  
18.24 
22.qo 
27.33 
3 1 . 2 2  
37.39 
81.81 
56. 33  
51.36 
5 7 - 6 9  
63.07 
76.80 
86.57 

100.65 
1 1 8 . 6 3  
143.02 
167.UO 
18 7 - 7 7  

0 . 1 3  0, ?3 
0 . 7 2  0 - 7 2  
1.75 1-25 
2. on 2 - 0 0  
2.93 2.93 
*.OB 4.08 
5.53 5-53  
7 - 3 1  7-57 
9, h 5  9-35 

12.93 12.9U 
i6.3n 16.99 
19.59 20. ,23 
23.32 2u .9u  
26.80 30.11 
29 .93  35.53 
32.5s 4 1 . 1 3  
34 I 36 46.01 
:isa $8 51.01 
37-1Y 5 6 - 0 5  
38.U3 6 3 . U U  
39-17 69-39  
30. I 8  I39.5Y 
a0.U2 95.U8 

'40.16 110.88 
39-8% 147.95 
39.64 185.17 
39.58 2 0 1 . 1 3  
39.53 221.25 

40.42 111 .08  

ENERGY (HEV) 
0.60900 
0,61500 
0.62700 
a. 6 ~ 5 0 0  
0.67000 
0.700 0 0 
0,73600 
0.784nn 
o.au500 

1 . ~ 5 0 0 0  
I .  zonoo 

I .  93000 

2.71000 

u. 22000 

' J . O S O O ~  
7 2 - onn 00 

30.  iooon 
60,300no 

120.  00000 
181.ooono 

0.93500 

1 " ?QOO n 
1.62000 

2 . 2 9 0 0 0  

3.13000 
3.62000 

5.13000 
6.03000 

1 8" 10000 

PR r tlA RY 
n. 1 1  
n, z u  

a. 99 
0" u') 

1. u7 
2.18 
3.05 
4.22 
5.69 
7.71 

10.24 

15. Y 8  
19. O B  
22 .11  
29.67 
2 6 - 7 8  
28.27 
29.51 
30.55 
3 1 .  54 
32.12 
32.90 
3 3 - 0 7  
33.05 
32. f33 
32.56 
32.113 
3 2 - 3 0  

1 3 - 0 9  

0 - 1 1  

0. U9 
0.89 
1*47  
2.18 
3.05 
u.22 
5.69 
1.77 

13.25 
16. 53 
70.UB 
2e.99 
29.57 
38-24 
38.3U 
42-56 
u7. nu 
52.95 
51 .81  
70.4U 
79. 1 0  
92.30 

130.73 
152.86 
166.11 

n. 24 

10 .26  

1 m . w  

0.65500 
o . 6 6 n a n  
0 - 6 8 7 0 0  
u :? 13 an 

3.5suoo 
1.500or) 
5.46000 

9.68000 
6 . a m n o  

12.80Utl0 

32,10000 

12R.OOD00 

i 9 . z o ~ o n  

611. zoo o n  

1 9 2 . 0 0 0 ~ 0  

n. To 
0.70 
l).41 
0.77 
I .  21  
lS90 
2 - 7 0  
3 -  16 
5.11 
7 - 0 4  
9.35 

1 1 " 9 Y  
l(1.65 
1 7 - 5 7  
20.28 
22.69 
24.63 
26-00  
L7.10 
28-07 
78.95 
29.4) 
39-16  
30.37 
JO. 29 
30.09 
79.85 
2 9 - 7 2  
29.68 

8.10 

0. u3 
0.77 
1.27 
1.90 
2.70 
3.16 
5-11 
7.04 
9.31 

12.15 
1 5 - 1 8  
1A.91 
22. $7 
27.31 
31 .66  
35.47 
39.29 
ll3.55 
U8.91 
53.U6 

73.23 
8 5 . 0 2  

100.03 
120.39 
1UU.7U 
152.77 

n. ?o 

6 5 - 0 5  
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ATOMIC OISPLICEHEHT CRDSS-SECTIONS (8ARNS) BY PAST ELECTRONS I N  T I  
z=22 A =  47.900 

TD-52.0 E V  EP=O.681012 R E V  TD=56.0 EO ET=0.717864 R E V  TD=60.0 E V  ET=0.753642 MEV 
CASCADE E N E R G Y  (MEV) D E I M A R Y  CASCROE E N E R G Y  l l E V )  P R I M A R Y  CASCADE 

~~ 

ENESGY (MEV) 
0.68700 

P RIU ll R Y  
0 . 0 8  0.08 0 .72500 0.08 

0. 16 
0.33 
0.61 
1.00 
1.53 
2.19 
3.11 
4.18 
5.90 
7.94 

10.27 
12.67 
15.12 
17.50 
19.54 
21.24 
22" 40 
23.33 
24.13 
24.88 
25.31 
25.86 
25.99 
25.95 
25.78 
25.57 
25.47 
25. 4U 

0.08 
0.16 
0 .33  
0.61 
1 - 0 0  
1.53 
2.19 
3.11 
4. 1 8  
5.90 
7.96 

10.u2 
13.17 
16.33 
19.92 
23.68 
27.54 
30.85 
34.17 
37.85 
42.53 
U6.U6 
56.31 
63.53 
73.72 
86.51 

10u.02 

131.81 
121.48 

0.761 00. 
0.76800 
0.18300 
0.80600 
0.83600 
0.87UOO 
0.91900 
0.97900 
1.05300 
1.16000 
1.31000 
1.50000 
1.73000 
2.03000 
2.41000 
2.86000 
3.39000 
3.91300 
4.52000 
5.27000 

0.07 0.07 
0.14 0.14 
0.29 0.29 
0.54 0.54 
0.90 0.90 
1.39 1.39 
2.00 2.00 
2.05 2.85 
3.86 3.86 
5.40 5. 40 
7.37 7.38 
9.58 9.72 

11.83 12.30 
14.11 15.34 
16.41 18.74 

0.69UOO 
0.7QECO 

0.18 
0.38 
0.68 
1.12 
1 .69  
2.41 
3.41 
4 - 6 4  
6 .35  
8 . 6 5  

11.11 
13.57 
16.23 
18.77 
20.98 
22.80 
24.07 
25.08 
25.95 
26.76 
27.24 
27.85 
27.99 
27.95 
27.77 
27.55 
2 7 . U 3  
27.40 

0.18 0.7J20o 
0.38 0.74600 

0.72800 
0.75500 
0.78900 

0.68 
1.12 
1.69 
2.41 
3.41 
U.6U 
6.35 
8.67 

11.27 
1U.08 
17.50 
21.31 
25.34 
2 9 - 4 3  
33.01 
36.56 
UO.U7 
45.47 
49.74 
60 .42  
68.10 
79.00 
92.79 

111.6U 
130.47 
141.53 

0 .76800 
0.79600 
0.83200 
0.87500 
0.93300 
1.00000 
1.11000 
1.25000 
1.43000 
1.65000 
1.93000 
2.29000 
2.72000 
3 I 23000 
3.73000 
'8.30000 
5.02000 
6.10000 
7. P 7000 

10.70000 
14.30000 
21.50000 
35.80000 
71 .70000  

143 .00000  
2 15.00000 

0.83000 
0.8E500 
0.95300 
1.05000 
1.19000 
1.36000 
1.56000 
1.83000 
2.17000 
2.58000 18.31 22.26 

19.87 25,86 
20.94 2R.9(1 
21.82 32.13 
22.56 35.54 

3.06000 
3 - 540 00 
4.08000 
U .  76000  
5.78000 6.40300 

7.53000 
11.30DOO 
15.00000 
22.60000 
37.60000 
75.30000 

150.00000 
226.00300 

23.24 39.93 
23.64 U3.63 
24.15 52.98 
24.25 59.57 

6.81000 
10.20000 
13.60000 
20.40000 
34.00000 
68.10000 

136.00000 
20u.00000 

24.22 69.111 
24.05 8 1 - 0 8  
23.87 97.42 
23.77 113.69 
23.74 123.39 

A T O N I C  DISPLACYHENT CROSS-SECTIONS (BIIRWS) BY FAST 
2=22 A =  47.900 

ELECTRONS I N  T I  

EV ETr0.788436 R E V  
P R I R A R Y  CASClDE 

0.06 0.06 
0 .13  0.13 
0.26 0.26 

TD:SB.O EV ~ ~ = 0 . a 2 2 3 2 1  n E v  
ENERGY (KEV) P R I M A R Y  CASCADE 

0.83000 0.05 0.05 
0.83800 0.11 0 .11  
0.85500 0.24 0.24 
0.87900 0.44 0.44 
0.91200 0.75 0.75 
0.95300 1. 16  1 .16  
1 .ooooo 1. 67 1.67 
1.06000 2"  35 2.35 
1.15000 3 - 4 0  3.40 
1.27000 4. 7 1  4.77 
1 .U3000 6 .  49 6.51 
1.64000 8. 49 8.63 

11.11 11.57 1.89000 10.50 10.94 
13.30 14.41 2.22000 12.60 13.69 

TD=72.0 EV ET=0.855367 NEB 
E N E R G Y  (REV) PRIHARY CkSCADE 

0.86300 0.04 0.04 
0.87200 0.10 0.10 
0.88900 0 .22  0.22 
0.91soo 0 . 4 1  0.41 

0.69 

1.55 
2.27 
3.12 
4. 48 
6.17 
8.20 

10.32 
12.91 
15.81 
18.87 
21.86 

1 - 0 8  

T0=64.0 
E N E R G Y  (MEV) 

0 .79600 
0.80400 
0.81900 
0.84300 
0 - 87500  
C.91400 
0.96100 
1.02000 
1.10000 
1.22000 
1.37000 
1.57000 
1.81000 
2.12000 

0.49 0.49 
0.82 0.82 
1.27 1.27 

0.94900 
0.99200 
1.04300 
l . l iOO0 
1.19000 

0 .69  
1.08 
1.55 
2.27 
3.12 

1.83 1.83 
2.58 2.58 
3.60 3.60 
5.12 5.12 
6.89 6 - 9 1  
8.99 9.13 

1.32200 
1.49000 
1.71000 
1.96000 
2.30000 

4 -48  
6.15 
8.07 
9.90 

13.76 
15.38 
16.65 
17.55 
18.27 
18.87 
19.42 
19.74 
20.13 

11.88 
2 .52000 
2.99000 
3.54000 

15.42 17.65 
17.20 20.97 
18.66 24.3U 

2.63000 14.56 16.70 
3.12000 16.2U 19.85 
3.70000 17.61 23.08 

2.73000 
3.25300 

4.44000 
5.13000 
5.98000 
7.27000 
8.55000 

12.80300 
17.10000 
25.60000 
42.70300 
85.50DOO 

171.00000 

3.auooo 
4.09000 
4.73000 
5 .51000 
6.70000 
7.88000 

11.80000 
15.70000 
23 .60000 

19.67 27.29 
20.49 30.30 
2 1 - 1 7  33.50 

4.27000 1R.55 25 -04  
U.93000 19.31 28.66 
5.75000 19.95 31.71 
6.98000 20.54 35.60 
8.22000 20. R8 38.90 

12 - 300 00 21. 31 47.14 
16.40000 21.40 53.06 
2U. 60000 21.36 61 -44  

24.52 
27.21 
30.09 

21.81 37.65 
22.18 41.13 
22-61, 49.87 

3 3.80 
36.91 
44.71 
50.35 
58.23 
68.24 
81.88 
95.52 

22.74 56.11 
22.70 65 .05  

20.21 
20.17 
20.04 
19.88 
19.81 

39 .40000  
78.80000 

157.00000 

22.55 76.32 
22 .37  91.62 
22.28 106 .88  

41.10000 21.22 72 - 07 
82.20noo 21.05 86.47 

164.00000 20.97 100.87 
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P.TOtlIC UISPLACEflEMP CRDSS-SETIONS (BARRS) BY PAST ELECTROWS TU TI 
2=22 A =  u 7.900 

m=no.n FV E T = O . ~ I ~ I ~ O  m v  7'0-84-0 E V  ETr0.950077 flEV 'TD;76.0 EV ET=0.887632 HEV 
ENEXGY ( f lEV) 

0.89600 
i3.90500 

1.2S009 

1-55000 
1.37000 

1 . 7 7 0 0 0  
2.ua000 
2.39000 
2 8 U 0 00 
3 ~ v o n o  
3.9QOOO 
u - b  l o o n  
5.32000 
6.21000 
7.ciu000 
~ . n 7 0 0 0  

13 ,30090 
17 .70000 
26.60000 
uia.Juuon 
88.70000 

177. 00000 

PRIMART CISCADE 
0.00 0.0u 
0.09 0.09 

O * J 7  0 - 3 7  
0 . 2 0  0.20 

0.6'1 
0 . 9 3  
1.46 
2.12 
2 - 9 9  
4.20 
5.86 
7 - 6 2  
9 " 4 3  

1 1 . 3 0  
13.10 
14.60 
15.82 
16.66 
17.33 
17.89 
1 8 - 4 7  
10.71 

08 
19" 15 
19.11 
18.98 
18.84 
lD.76 

0 . m  
0.93 
1.46 
2.12 
2.98 
U.2U 
5.88 
7.7u 
9.85 

1 2 " 3 0  
15.09  
17.94 
20.83 
21.35 
25.89 
28.65 
32.15 
35.1 1 
42.5 4 
U7.82 
55.17 
611.83 
77.75  
'30.63 

E Y L B G Y  (f lEV) 
0 . 9 ~ 1 0 0  

0,955011 
0.9n300 

0.93700 

1.02000 
1.06001) 
1 .12000 

1.28000 
1.u2000 
1.60000 
1.8 3000 

1.19000 

2.11000 
2 .4noun 
2.9U000 
3.49001) 
u. 13000 
5.51000 
6.4?000 

9.19000 

118.30000 

(15.90000 

u . i?noo 

7 . n i o o o  

I 3 - 7000 o 
27.50000 

9 I I 900 no 
i a 3 . n o o o o  

PHI nA HY 
0. 0u 
0. OR 
0.1A 
0 .35  
0.60 
0.89 
1. 38 
1.99 
2.79 
U. 0 3  
5.53 
7.21 
4.97 

10.79 
12.4I 
13.90 
15.05 
15. d4 
16. an 
17.02 
1 7 . 5 ~  
1 7 - 7 8  
1R.12 
in.  19 
1 8 - 3 5  
l d . 0 1  
17.89 
17.83 

C A X B D E  
0.04 
0.08 
0.18 
0.35 
0.60 

1 - 3 8  
1.99 
2.79 
4 .03  
5.54 
1 .35  
9.37 

11.76 
14.39 
17.12 
1 9 - 8 7  
22.27 
24.70 
27.33 
1 0 . G B  
3 3-49 
80.47 
u 5 . 5 5  
52.72 
6 1 - 7 5  
74.03 
86 ~ 216 

0, 89 

E N E R G Y  (KFV) 
0.95900 
0.96900 

1.01000 
I .05000 
1.10000 

1 . 2 3 0 0 0  
1.33000 
1.47000 
1.66300 
1.90300 

2.56000 

3.61000 

9.94000 
5.70000 

8 .07000 

o .waou 

1 - isoun 

2 .  1 8 3  00 

?.no000 

u.2ioon 

G . ~ T , O ~ O  

9.5ooon 
w I 200 00 

28.50aoo 

1 90. o n o o o  

19.00D90 

u 7 . 5  00 0 a 
9z.00000 

P R l f l  A N Y  
0.0u 
0.08 
0. 17 
0.29 

0.87 
1.29 
l " 8 8  
2.70 
3 . 8 5  
5 . 3 1  
6.95 
8.56 

1 0 . 2 8  
11.91 
13.27 
1 Q . 3 b  
1 5 . 1 2  
15.72 
1 6 - 2 7  
16.68 
16 .91  
17 ,26  
17 -  32 

17.17 
17.0U 
16.98 

0 . 5 3  

17.28  

CASC8.DE 
0.04 
0.08 

n. 53 

0.17 
0.29 

0.87 
1.24 
1 . R 8  

7,70 
3.85 
5 . 3 3  
7.07 
8.9U 

11.2? 
13 .76  
16.39 
11.01 
21.33 
2 3 . 6 8  
26.1'4 
29.32 
32 .02  

u7.59 
3 8 - 7 1  

50.39 
58.97 
10.65 
a2,35 

ENERGY ( H E V )  
0. Y'J000 

1.01000 
I .Oir000 
1.08000 
1 13000 

0 . 9 9 ~ 0 0  

1.19u00 
1,27000 
1.37000 
1.51000 
1.11000 
1,96000 

l.hU000 
3 . 1 3 0 0 0  

4 ~ U 1 0 0 0  

5.88000 
6.86000 
8.33000 
9.80000 

1 4 -  7OOOO 
19.60000 

u9.00000 

? . ? w o o  

3 . 7 ~ 0 0 1 )  

s,oqoon 

2 Y . u ouno 

9a .aoooo 
w 6 . o u o o n  

PBIURRY cnscmE ENERGY ( t lEV) i'L113ARP CASCADE ENERGY (8RY) P R I I I A R Y  
0 . 0 3  0 .03  i . o i u o n  0.00 0 . 0 0  1.OUD00 0.00 
0.07 
0.12 
0.26 
0 . 4 7  
0.79 
1.20 
1 7') 
2 . 5 5  
3 - 6 2  
5.06 
6-64.  
8 - 1 4  

11.37 
12.68  
13. I? 
l 4 .US  
15-02 
15.50 
15.93  
1 6 - 1 8  
16.48  
l 6 . 5 U  
16.50 

1 6 - 2 6  
16.20 

9 .83  

16.38 

0 .07  

0.26 
0.12 

0.117 
u.79 
1.20 
1.79 
2.55 
3.67 
5.07 
6.76 
8.56 

10.7u 
13.16 
15.68 
1 8 . 2 3  
20. U ?  
22.64 
25.04 
20.. 10 
30.66 
317.12 
U1.72 
48.22 
5h .42  
t7.56 
?8.73 

1.03000 
1.O"OO 
1,08000 
1.1200LI 
1.17000 

1 .3?000  
1 . U '1000 

i . .mno 

1.56000 
1.75000 
2 .01000 
2.3MOO 
2 - 7 2 0 0 0  
3.23000 

u.5u000 

6.05000 
?.06000 

10.00000 
1 5 -  10000 
2 0 .  10000 
3 0.200 o 0 
5o.uuuo0 

100.00000 
20 1 . 0 0 ~ 0 0  

3 . 8 3 0 0 0  

5.25000 

8 . 5 ~ 0 0 0  

0.07 
0.15 

0. U 9  

1. 16 
1".71 
2- 43 
3, u'l 
9. R 3  
6 . 3 2  
7 - 8 6  
9.43 

10.91 
12.15 
13.15 

14. 38 
1U. 81 
15. 25 
15,U7 
1 5 - 1 7  
15.82 
1 5 - 7 8  
1 5 .  G7 
15.56 
15. 5!) 

0.28 

0 .  78 

13.  nil 

0.07 
0 . 1 5  
0 . 2 8  
0.u9 

1.16 
1 .71  
2. U 1  
3.49 
4.8s 
6-43 
8.23 

10.31 
12.65 
15.05 
17.50 
19 .62  
21.72 
26.02 
2 6 - 7 6  
7 9 . 7 8  
35 - 56 
39-95 
U6.19 
54.05 
6ll.59 
75.76 

0.78 

1.05900 
1.08000 
1.11RO0 

1.20300 

1.35000 
1.U5100 
1.61000 
1 "81000 
2.07000 

?"80000 
3.J2000 
1.99000 
U.67000 

6.23000 

8.83J00 
10.30000 

i . i s a o o  

I .2fioon 

2 . 3 8 ~ 0 0  

5.uonoo 

7.27000 

15 . s o o w  
~ 0 . 7 0 0 0 0  
31.10300 
51.90000 

103.00000 
207.00000 

0.03 
0 - 1 3  
0 . 2 6  
0.45 
0.72 
1.07 
1.65 
2.32 
3 .38  
U. 63 
6.08 
7.52 
9.06 

11.67 
12.62 

1 3 . 8 0  
1 il. 23 
1U.62 
14.83 
15- 11 
75-16  
15.12 
1 5 - 0 2  
1u.91 
111.85 

10-97  

13.28 

C A S C l D E  
0.00 
0.03 
0 ,13  
0 .26  
0.,+5 
0 . 7 2  
1 ~ 0 7  
1.g5 
2..32 

4.65 
6.19 
7.87 
9-97  

12.1t 
1u.47 
16.r1 
16.87 
20.91) 
23.11 
25.72 
2 8 - 1 6  
36-16 
38- 39 

51.91 
6 2 - 0 2  
? 2.31J 

3 - 3 8  

4u .38  
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RTOBIC OISPLACENENT CBDSS-SZCTIONS (BARNS) BY PAST ELECTRONS IN V 
2=23 A =  50 .950  

TO= 4 . 0  EV ET=0.085670 HEY TO= 8.0 EP ET=0.160497 t l E V  TD=12.0 E V  ETz0.2277BU H E V  
ENERGY (REV) PRIUlRY CASCADE E N E R G Y  (HEV) PRIRIRY CASCADE E N E R G Y  [ U E V I  PHINARY CASCADE 

0.08650 10.95 10 .95  0.16200 2 .79  
0.08730 
0.00900 
0.091 60  
0.09500 
0.09'330 
0.10400 
0.1 1 1 0 0  
0.11900 
0.13200 
0 .14900 
0 .17100 
0.19100 
0.23100 
0 .27400 
0.32500 
0.38500 
0.44500 
0 .51400 
0.59900 
0.72800 
0.85600 
1.28000 
1.71000 
2 .57000 
4.28000 
8.56000 

17 .10000 
25 .70000 
u2 .80000 
59.90000 
85.60000 

171.00000 

21.14 
41.72 
70.56 

104.09 
140.56 
174.31 
215.16 
251.34 
293.49 
328.86 
355 .78  
373.15 
3816 - 4 2 
390.44 
392.83 
393.30 
392.94 
392.31 
391 .54  
390.57 
389 .81  
381.87 
306 .18  
383 .15  
378.88 
372.96 
368.85 
367.48 
366 .96  
366.03 
365.67 
365.08 

21.14 
41.72 
70.56 

104 .04  
1 4 0 . 5 6  
174.31 
215 .16  
251.34 
293.49 
328.86 
356.42 
379.04 
400 .62  
421 .03  
440.22 
459 .35  
476.50 
494.83 
516 .03  
546.14 
57U.06 
K55.43 
724 .38  
834.27 
988 .70  

1217.63  
1458.53 
1603.51  
1786.86  
1908.41 
2037.80 
2289.06 

0 .16300 
0 .16600 
0.17100 
0.17800 
0 .18600 
0.19500 

0.22400 
0.24800 
0 .28000 
0 .32000 
0 . 3 6 9 0 0  
0 .43300 
0 .51300 
0.60900 
0.7 2200 
0 - 830 0 0 
0 .96200 
1.12000 
1 .36000 
1.60000 
2 .40000 
3.20000 
4 .81000 
8.02000 

1 6  .OOOOO 
32.00000 
48.10000 
80.20000 

112.00000 
160.00000 
320.00000 

0 - 20800 

4. 60 
9 .82  

17. 90 
28.06 
38.26 
48.26 
60.49 
72 .79  
87.20 

101. US 
1 1 u. 3u 
125.77 
136 .52  
1U6.1K 
154.50 
161 .65  
166 .92  
1 7 1 . 4 8  
175 .66  
180 .03  
182 .89  
187.36 
188. h6 
188.85 
187.64 
185.37 
183.89 
183.41 
183.04 
182.87 
1 8 2 , 7 1  
182. 42  

2.79 
4.60 
9.82 

17.90 
2 8 . 0 5  
38.26 
'48.26 
60. 49 
72.79 
87.20 

101.45 
114.81 
128.30 
143.02 
158 .60  
174.75 
191.45 
206.31 
221.75 
239.08 
262 .55  
283. 35 
339 - 6 3  
382.85  
447.80 
533.56 
653 .91  
777.65 
851.13 
943.78 

1004.44 
1069.25 
1195.32 

0.23000 
0.23200 
0.23600 
0.20300 
0.25200 
0.26400 
0.217 00 
0.29600 
0.31900 
0.35300 
0.39900 
0.45500 
0.52300 
0.61iOO 
0.72900 
0.86500 
1.02000 
1.18000 
1.36300 
1.59000 
1.93000 
2.27000 
3.41300 
9.55000 
6.63300 

11.30000 
22.10000 
45.50000 
68.30000 

113.00000 
159.00000 
227.00000 
455.00000 

1.34 
2.52 
4.80 
8.51 

13.02 
18.38 
23.57 
30.20 
36.79 
45.50 
54.47 
63.44 
71.86 
80. 66 
88.82 
96.19 

102 .34  
107.07 
111.05 
114.75 
118.41 
120.76 
124.29 
125.27 
125.47 
124 .69  
123.29 
122.45 
122.19 
121.98 
121.87 
121 .77  
121 .57  

1.34 
2.52 
4. 80 
8.57 

13 .02  
18 .38  
23.57 
30.20 
36.79 
U5.50 
54.47 
63.83 
73.50 
84.86 
97.00 

109.90 
122.78 
134 .68  
146.76 
160.60 
178 .56  
198.22 
235.76 
266.80 
312.21 
370.26 
452.61 
536 .00  
585.04 
646 .02  

730.59 
814 .95  

687.42 

ATONIC DISPLACEBENT CROSS-SECTIONS (BARNS) BY FAST ELECTRONS IN V 
2=23 A= 50.950 

TD=16.0 EV ET=0.289435 R E V  TDz20.0 EV ET=0.346666 N E V  
E N E R G F  IUEVI PRIUARF CASCADE E N E R G Y  (REV) PRIHLRY 

0.2 9200 '  
0.29500 
0.30100 
0.30900 
0.32100 
0.33500 
0.35300 
0.37600 
0.90500 
0.4U800 
0.50600 
0.57800 
0.66500 
0.78100 
0.92600 
1.09000 
1.30000 
1 .50000 
1.73000 
2.02000 
2. 46000 
2.89000 
4.34000 
5 .78000 
8.68000 

14 .40000 
28.90000 
57 .80000 
86.80000 

144.00000 

0.11 
1 . 5 3  
3.11 
5 . 1 2  
7.95 

1 1 - 0 1  
14.61 
18.77 
2 3 - 4 4  
29.44 
36.26 
43.23 
50.08 
57.32 
64 .25  
70 .13  
75.66 
79.51 
82.79 
85.76 
88.70 
90 .51  
93.15 
93.85 
93.9u 
93.33 
92 .35  
91.78 
91.60 
91 -46 

0.71 0.35000. 0. 51 
1.53 
3.11 
5.12 
7 .95  

1 1 - 0 1  
14.61 
18.77 
2 3 - 4 4  
29.44 
36 .26  
43.55 
51.35 
60.53 
70.61 
80.67 
92.03 
01.64 
11 .55  
22 .70  
37 .39  
U9.80  

0.35300 0.9G 
0.36000 1.99 
0.37000 3. 41  
0.38UOO 5.31 
0.40200 7. 62 
0.42200 10 .03  
0.45000 13.16 
0.48500 16.74 
0.53700 21.49 
0.60600 26.96 
0.69300 
0 .79700 
0.93500 
1.10000 
1 .31000 
1 .55000 
1 .80000 
2.07000 
2 .42000 
2.94000 
3 .46000 

182.U7 5.19000 
206.41 6.93000 
241.33 10 .30000 
285.75  17 .30000 
347.91  34. 6000 0 
410 .50  69.30000 
447.3 9 103.00000 
1193.43 1 7 3  .OOOOO 

32.79 
38.55 
44 .67  
50 .33  
55.72 
60.38 
63 .55  
66.22 
68.67 
71.03 
72. U8 
74.52 
7 5.04 
75 .08  
74. 56 
73.81 
73.39 
73.27 
73 .  15  

CASCADE 
0.51 
0.96 
1.99 
3. 41 
5.31 
7 .62  

10.03 
13.16 
16.7U 
21 - 49 
25.97 
33.08 
39.61 
47 .33  
55.51 
64.69 
73.90 
82. 40 
90.60 

100 .03  
112.14 
122.55 
149.36 
169 .09  
196.70 
233.40 
283.12 
333.40 
362.20 
399.95 

TO=2U.O E V  ET=0.400309 BEV 
E N E R G Y  (PIEL') 

0.40000 
0.40800 
0.41600 
0.42800 
o.uuuoo 
0.464 00 
0.48800 
0.52300 
0.56000 
0.52000 
0.70000 
0.80300 
0.92000 
1 .OR000 
1.28000 
1.52300 
1.80300 
2.08000 
2.40000 
2.80000 
3.40000 
4.00000 
6.003 00 
8.00DOO 

12.00300 
20.00000 
40.00000 
80.00000 

120.00300 
200.00000 

P R I f l R R ?  
0.35 
0.72 
1.45  
2.53 
3.93 
5 . 6 2  
7.55 

10.00 
12.87 
16 .81  
21 .45  
26.43 
31.42 
36.77 
4 1 - 9 0  
4 6 - 4 5  
50.29 
53.06 
55 .36  
51.38 
59.32 
60.50 
62.13 
62.52 
62.52 
62 .08  
61.47 
61 .15  
61.04 
60.95 

CASCADE 
0.35 
0.72 
1.45 
2.53 
3.93 
5.62 
7.55 

10.00 
12.87 
16.81 
21.w 
26.68 
32.39 
39.08 
46.54 
54.42 
62.U8 
69.61 
76.87 
84.89 
95.25 

104.  13 
126.90 
143.48 
167 .23  
197.53 
239.09 
280.96 
305.54 
336.54 
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ATORIC OISPLRCEfiENT CROSS-SECTIONS (BARNS) B Y  FAST ELL~CLBONS PH V 
2=23 A =  50.950 

TDz92.0 EV ET=0.711596 H E V  T0=56.0 EV ET=0.749807 N E V  TD=60.0 EV ET=0.786894 M E B  
ENERGY lMEVl PRIHARY 

0.7 i e  00' 
0.72500 
0.7UOOO 
0.76100 
0.78900 
0.82500 
0.06800 
0.92500 
0.99600 
1 .10000 
1 - 2  L I  00 0 
1 .42000 
1 . 6 3 0 0 0  
1 .92000 
2.27000 
2.70000 
3.20000 
3.70000 
4.26000 
U.98000 
6.04000 
7.11000 

10.60000 
14.20000 
21.30000 
35 .50000 
71.10000 

142.00000 

T0=61(.0 
ENERGT (BEV) 

0.83100 
0.83900 
0.85500 
0.88000 
0.91300 
0.95@00 
1.00000 
1 .06000 
1 .15000 
1.27000 
1 . 4 4 0 0 0  
1 .6&000 
1.89000 
2 .22000 
2.63000 
3 .12000 
3 .70000 
4 .27000 
4.93000 
5 .76000 
6.99000 
8.22000 

12 .30000 
1 6 . 4 0 0 0 0  
24.60000 
41.10000 
82 .20000 

164. 00000 

0.08 
0.17 
0 . 3 8  
0.68 
1 . 1 2  
1.72 
2.47 
3.49 
4.78 
6.62 
8 .92  

11-55 
14.13 
16.97 
19.56 
21.85 
23.70 
24 - 99 
26.00 
26.89 
27.69 
28.15 
28.73 
28.84 
28.78 
28.56 
28.32 
28.20 

CASCADE 
0.08 
0.17 
0.38 
0.68 
1.12 
1.72 
2.47 
3.49 
4 . 7 8  
6.62 
8.94 

1 1 . 7 1  
1U.67 
18.35 
22.27 
26.48 
30.73 
34.44 
38.10 
42.21 
47 .36  
51.76 
62.6 5 
70.70 
81 .93  
96 .12  

1 1 5 . 5 0  
134 .86  

ATOHIC 

ET ET=0.822950 H E V  
PRIHARY CASCADE 

0.06 0.06 
0.12 0.12 
0.26 0.26 
0.U9 0 .49  
0.83 0 .83  
1.29 1.29 
1.84 1 - 8 4  
2 .59  2.59 
3.74 3.74 
5.26 5 . 2 6  
7 . 2 8  7 .30  
9.38 9 . 5 3  

11.59 12. O B  
13.90 15 .11  
16.06 18 .43  
17.89 21.89 
19.39 25.43 
20.42 28.46 
21.24 31.55 
21 .94  316.93 
22.56 39.19 
22.92 42 .78  
23.36 51.78 
2 3 - 4 3  58.26 
23.37 67 .42  
23.19 79.03 
23 - 00 94.76 
22.91 l l O . U 8  

E N E R G Y  (MEV) 
0.75700 
0.7fi400 
0.77900 
0.80200 
0.03200 
0 .86900 
0.91400 
0.97400 
1.04000 
1.16000 
1.31000 
1.49000 
1.72000 
2.02000 
2.39000 
2.84000 
3.37000 
3 .09000 
4.u9000 
5.2UOOO 
6.37000 
7 .49000 

11.20000 
14.90000 
22.1(0000 
37.40000 
74.90000 

1u9.00000 

PRIHaRY 
0.08 
0. 1 5  
0.32 
0.61 
1.01 
1.50 
2.23 
3.18 
8 .23  
6.12 
8. 31 

10 .65  
13.17 
15.78 

20.33 
22.06 
23.24 
24. 1 9  
25.00 
25 .74  
26.16 
26.65 
26 .78  
26. 72 
26.52 
26. 29 
26.18 

la. 21 

CASCADE 
0.08 
0.15  
0.32 
0 .61  
1.01 
1.5'6 
2.23 
3.18 
U.23 
6.12 
8.33 

10.80 
13.69 
17.08 
20.78 
24.71 
28.71 
12" 14 
35.62 
39.42 
44.28 
48.36 
58.58 
65.90 
76.39 
8 9 . 6 3  

107.63 
125 .51  

E N E R G Y  ( R E V )  
0.79UOO 
0.80200 
0.81300 
0 - 8% 1 0 0 
0.87300 
0.91200 
0.96300 
1.02000 
1.10000 
1.21000 
1.37000 
1.57300 
1.80000 
2.12000 
2.51000 
2.99000 
3 .54000 
4.09000 
4 .72000 
5.50000 
6.68000 
7.86300 

11.80000 
15.70000 
23.60000 
39.30300 
78.60000 

157.00000 

DISPLRCElENT CROSS-SECTIONS (BARNS) BY FAST ELECTRONS IN P 
2 = 2 3  A =  50 .950  

TD-68.0 EV ET=O.858057 R E V  TD=72.0 
ENEBGI (HEV) PRIMIIRY CASCADE ENERGY (11EV) 

0.86600 0.05 0.05 0.90100 
0.87500 0.11 0 . 1 1  0.91000 
0 .89200 0.24 0.24 0.92700 

0.95400 0.91800 0.05 0.45 
0.95200 0.76 0.76 0.99OOO 
0.99500 1.19 1.19 1.03000 

1.00000 1.ouooo 1.67 1.67 
1 .11000 2. 46 2.46 1.15D00 

1.24000 
1.38000 
1 .56300 
1.78300 
2.05000 
2.40000 
2.85000 
3.39300 

1.20000 
1 - 320 00 
1.50000 

3.51 3.51 
4. 89 4.83 
6 .84  6.05 

1.71000 8 .84  
1.97000 10 .93  
2 .31000 13 .10  
2.74000 15 .14  
3.26000 1 6 - 8 0  
3.86000 18.30 
4.46000 19.26 
5.1400D 20.02 
6.00000 20.67 
7.29000 21.25 
8.50000 21.58 

8.98 
11.160 
14.24 
1 7 - 4 1  
20.75 
24.07 
26.97 
29.85 
33 - 0 3  
37.07 
40.168 

12 .80000 21.90 48.91 
17 .10000 22 .05  55.06 
25.70000 21.99 63.72 
42.90aoo 21.82 74.64 
85.80000 21.65 8 9 - 4 5  

i7 i .oonoo 21.56 10U.23 

4 -0 10 0 0 
4,63000 
5.35000 
6.24300 
7.58000 
8.92000 

13.30000 
17.80000 
26.70300 
44.60000 
89.20000 

178.00000 

PRIHARY 
0.06 
0.14 
0.29 
0.516 
0.91 
1.40 
2.05 
2.89 
8 . 0 3  
5.58 
7.69 

10.01 
12 .27  
14.77 
17.05 
19.06 
20.65 
21.75 
22.63 
23.36 
24.04 
24.43 
2 4 - 9 1  
2 5 - 0 0  
24.93 
24.74 
24.54 
24.43 

CASCADE 
0.06 
0.14 
0.29 
0.54 
0.91 
1.40 
2.05 
2.89 
4-03 
5.58 
7.70 

10.17 
12.76 
16.02 
19.51 
23 .26  
26 .98  
30 .23  
33.49 
37.02 
U1.56 
45.39 
55.05 
6 1 - 9 0  
71.71 
84.00 

100.78 
117.57 

E V  ET=0.892285 l E V  
PRIMARY CASCADE 

0.05 0.05 
0.10 0.10 
0.21 0.21 
0.41 0.41 
0.70 0.70 
1.06 1 .06  
1.54 1.5U 
2.26 2.26 
3.21 3.21 
4.68 4.68 
6.46 6.48 
8.38 8.52 

10.36 10.81 
12.39 1 3 - 4 9  
14.34 16.52 
16.00 19.69 
17.31 22.83 
18.21 25.56 
18.94 28.35 
19.54 31.35 
20.09 35.17 
20. uo 38.39  
20.77 46.36 
20.83 52.21 
20.77 60.36 
20.61 70.69 
20.44 84.69 
20.36 98.67 



r 'n-76.0 
E I E R G Y  j f lEVl 

0.93400 

0.96200 

1.02000 

n.94~00 

0 . w n o o  

1 . omon  
1.12000 
1.20000 
1 " 29000 
1.U3000 

1.85300 
2.12000 

2.96000 
3 . 5 1 0 0 0  
4- 16000 
U.81000 
4.55000 

i .61000 

2 .  w ~ o n n  

6 . ~ ~ 0 0 0  
7.86000 

i3 .8nooo  
1 a. 5 0 0 0 0  
27.70000 
46. 200 00 

11r5.o~ono 

9.25000 

922.S0000 

Eo ET-0.9 
P R I N Q R Y  

0,OU 

0.20 

0.59 
1 I O U  
1-44 
2.19 
3.06 
4 . U l  
6-05 
7.9H 
9.79 

11.77 
1 3 . 6 3  
15.18 
16.43 

0 ,  0 9  

0 ~ 3 8  

17.29 
17.97 
18.5.) 

1Y .33  
19.04 

1 9  ~ 67 
19.73 
19.67 
13 .52  
1 9 - 3 6  
19.79 

TD=B8.0 
E R E R G Y  (NEV) 

i .amoo 
1.o4ono 
T . O ~ O O O  
1.09000 
1.13000 
1.18000 

6.32000 
1 -43000  
1.58000 

1.2unno 

1.7snoo 
2 . 0 4 0 0 0  
2.3u000 
2.75000 
3.26000 
3.8R000 
4.59000 
4.31rJ00 
6 .12000 
7.15000 
8.68000 

10.20000 
15.30000 
2 0 - 11 0 0 0 0 
30.00000 
5 1.00000 

1 0 2 . O O O O D  
204 - ooono 
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LTOL~I IC  DXSPLACZRENT C R O S S - S E C T I O N 5  (BARKS) BY P A S T  ELECTRONS 11 V 
2:23 8;- 50.150 

5699 SEV TO=RO.O EY ET=0.958353 i lEV  TD=E!4.0 EFI ET-0. 9029?  REV 
CI\SCADE E B E R G Y  ( R E V )  C R I ~ A R Y  c A s c a n 8  INERGTCIEVI P R I l l R R Y  

0.04 
0.09 
0.20 
0.38 
0.59 
1.00  
1.44 
2.19 
3.06 
4.41 
6 . 0 b  
8.11 

10.23 
12.83 
15.7U 

21.73 
2 4 - 3 5  
26.911 
2 9 - 8 2  
13"US 
3 6 - 5 1  
uu.09 
4 9 - 6 7  
57.36 
67.12 

18.70 

80.40 
93.-/a 

0.96700 
0.97700 
0.99600 
1.02000 
1.06000 
1 .11000  
1.16000 
1.24000 
1.3u000 
1.U8000 
1 - 67000 
1.91000 
2.20000 
2.58000 
3.06000 
3.64000 
u. 31000 
4.98000 
5.75000 

A .  14000 
9.50000 

19.10000 
28.70000 

6.70000 

1 u. 3 nooo 

~ L Y . ~ C I O ~ O  
9s .  eoooo 

1 9 ~ , o f i o a a  

0 .  ou 
0.08 
0. 18 
0 .  32 
a. 58 
0.95 
1 .35  
2 . 0 4  
2.94 
I+- 1 R  
5.78  
7.45 
1.35 

11.22 
12-97  
14-  U6 
15.64 
16. 45 
1 7 . 0 1  
17.52 
1 8 - 1 0  
18. 37 

18.74 

18.SU 
38-19 
18.32 

1 8 - 6 9  

1 R. cin 

0.0u 
0.05 
0- 1 8  
0 .32  
0.58 
0.95 
1.35 

2.9U 
4.18 
5.79 
7.  b8 
9.73 

12.25 
11l.49 
17.R7 
20.74 
23.24 
25.75 
28 I 11s 
1 1 - 0 1  
34.83 
42.04 

50.66 
6 3  95 
75.55 
99.12 

2 - 0 4  

i t7 .2a 

1 -000 09' 
1.01D00 
1.02000 
1.050DO 
1.oqooo 
1.14000 
1.20000 
I .28000 
1.38000 
1.53000 
1.73000 
I .10300 
2" 270 no 
2.67000 
3 . 1 6 0 0 0  
J.76000 
4. US000 
5.14000 
5.9UR00 
5.93000 
R . U l O L l 0  
J"90000 

1*.80000 
19.80900 

49.500110 
19.00000 

198.00D00 

Z Y . ~ D O O O  

0.04 

0 , l Z  
0.27 
0.51 
0.8U 
1.29 
1 .92  
2.75 
3 .99  
5 I 511 
7.25 
8.91 

19.73 
12.37 
13.80 
1 4 - 9 2  
1 5 - 6 8  
16-29 
16.80 
17.25 
17 .50  
'17.01 
17.85 
17.79 
17.66 
17.52 
17.45 

0 . m  

CASCALDE 
0.0u 
0.08 
0.12 
0.27 
0.51 
0.84 
1.29 
1.92 
2.75 
3.99 
5.55 
7.38 
9.32 

11.73 
14.33 
17.09 
19 -82  
22.20 
2P.62 
21.22 

3 3 - 2 9  
u0.20 
45.22 
5 7 - 2 2  
61.05 
73.05 

30.50 

8 5 - 0 8  

A T D M L C  UlSPLACXNENT CROSS-SETTflBCi (BkUk!S) BY PASP Z L E C T R O W 4  TH V 
bT23 a= 50.150 

i3!? ET-1.021574 MeV T D = 9 2 . 0  EY E1=1.052227 f l E V  TDs96.0 EV ET=1.082290 nE'd 
P B L B A R P  CASCRUE BNEXGY ( R E V )  

0.03 0.03 1.06000 
0.06 o,n6 1.O7000 
0 - 1 5  
0 - Z Y  
0.51 
0.R2 
1.23 
1.82 
2.67 
3.82 
5 . 2 6  
6.92 
8 . 5 2  
10.25 
11.8U 
1 3 - 1 0  
14.26 
15.00 
15.57 
16.05 
16.U8 
1 6 - 7 1  
17.00 
1 7 . 0 ~  
1 6 . 9 ~ 1  
16 .8 ' i  
16.72 
46 -65  

0.15 
0.29  
0.51 
0.82 
1.23 

2.67 
3 . 8 2  
5.28 
'1.04 
8.92 

11.21 
13.73 
1 6 - 3 8  
19.00 
21.30 
23.57 
2 6 - 0 7  
2 9 . 9 3  
31.86 
38.52 
43.26 
u9 .95  
58.38 
69.8Q 
84-32 

1-82 

1.09000 
1.12000 
1.16000 
1 .. 220 00 
1 - 28000 
1 .36000  
I .  U7000 
1 . 6 3 0 0 0  
1. 84000 
2.10000 
2.42000 
2.84000 
3.36000 
3.9Y000 
0.73000 
5.U7000 
6.31000 
7.36000 
8.9UOOO 

15.70000 
21.00000 
3 1 - 500 00 
52.60000 

105.00000 
210.00000 

io.soaoo 

PBI MA R Y 

0.06 
0.11 
0. 26 
0. U 6  
0 .  R O  
1 .19  
1.7U 
2 .52  
3-67 

6 - 6 2  
8.21 

11.35 
12.64 
13.66 
1u. 36 
14.91 
15.36 
15.77 
1 5 - 9 9  
16.26 
16.30 
16.24 
16.12 
15.Y9 
15.93 

0. 0 2  

5. on 

9. a5 

CASCADE 
0.02 
0.06 
0 .13  
0.26 
0.U6 
0. H0 
1.19 
1 - 7 4  
2.52 
3 -  67 
5.10 
6 . 7 3  
l3.61 

10.80 
13- 19 
15.70 
18.24 

22. bU 
25.02 
28.04 
30.56 

U 1 -  88 

55 .91  
66.91 
77 - h9 

20.45 

36 -04  

47 -88  

E N E 8 G Y  (HEV) 
1.09000 
1.10000 
1.12000 
I .. 140 00 
1.20000 
1.25000 
i . m o n  
1 ~ 40000 
1.51000 
1.67000 
1 -89000 
2.16300 
2.U8000 
2.92300 
3. U 60 00 

4.87000 
5.62000 
6.19000 
7.57000 
9,19300 

10.80000 
16.20000 
21.600DO 
32.U0000 
5u. 10000  

u . i i n o o  

108.00000 
216.003UO 

P R L f l A K r  
0.02 
0.05 
0- 12 
0.23 
0.46 

1 .15  
1.66 
2.40 
3.117 
I.% 
6 . 3 6  
7.85 
9.46 

10 .91  
1 2 .  I4 
1 3 . 1 2  
13-70  
18.30 
1P.73 
15.12 
15 .33  
15.58 
15.62 
15.56 
15. 44 
15.32 
15.27 

0.73 

C A S C A D E  
0 . 0 2  
0.05 
0.12 
0.23 
0.U6 
0.73 
1 .15  
1.66 
2.u0 
3.47 
U. 87 
6 . 4 8  
8 . 3 2  

10. 38 
12.70 
15.11 
17-56  
19.65 
21 -77  
24.05 
26.95 
?9 ,37  
35. u9 
39.. 84 
U5"18 
53.7u 
6U.22 
14.75 
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LTOnIC DISPLAPEUENT CBOSS-SECTIONS (BARNS) BY FAST ELECTRONS IN C E  
2=24 A =  52.010 

EV ET10.087322 I E V  TO= 8.0 EV ET=0.163431 N E V  TO=l2.0 TD= 4.0 
E N E R G Y  ( R E V )  

0.088 10 
0.08900 
0.0908(! 
0.09340 
0.0'3690 
0.10100 
0.10600 
0.11300 
0.12200 
0.13500 
0.15200 
0 .17400 
0 .20000  
0.23500 
0.27900 
0.33100 
0 .39200 
0.45400 
0 .52300 
0.6 1100 
0.74200 
0.873 00 
1.30000 
1.74000 
2.61000 
I\. 3 6000 
8 .73000 

17 .40000 
26.10000 
43.60000 
6 1  - 1 0 0 0 0  
87.30000 

174 - 00000 

T0=16.0 
E N E R G Y  ( R E V J  

0.29700 
0.30000 
0.30600 
0.31YOO 
0.32600 
0 .34100 
0.35900 
0 .38200 
0 .41200 
0 .45600 
0 .51500 
0 .58800 
0.67700 
0.79400 
0 .94100 
1 . 1 1 0 0 0  
1 .32000 
1 .53000 
1.76000 
2.06000 
2.5000G 
2.94000 
4.41000 
5.88000 
8.63000 

14.70000 
29.40000 
5 8.8 0000 
88 .30000 

147.00000 

P R T O A R Y  
10.62  
2 2 - 4 8  
4u.95 
7 4 . 7 0  

1 1 0 . 2 9  
146.42 
183.78 
226.25 
268.21 
311.39 
3U8. 14 
376.64 
395.50 
408.43 
415.61 
418.81 
419.87 
419.90 
419.57 
419.01 
U18.22 
417.53 
415.51 
U13.54 
410.01 
405.02 
398.25 
393.66 
392 .14  
391.00 
390.51 
390.09 
389.39 

CASCADE 
10.62 
22.48 
u4.95 
74.70 

110.29 
146 .42  

226 .25  
268.21 
311.39 
348.14 
377 .31  
U01.57 
425 .53  
448.11 
469 .32  
U9@.U2 
509.62 
529 .41  
553.05 
585.87 
616.43 
703.74 
778 .61  
896 .21  

1062.80 
1308.11 
1564.58  
1718.61 
1915.46 
2045.66 
2183.63 
2 4 5 0 . 7 5  

183 .78  

ENERGY (NEV) 
0.16500 
0.16hO0 
0 .16900 
0.17UOO 
0.18100 
0 .18900 
0 .19900 
0.21200 
0 .22800 
0.25300 
0 .28600 
0 .32600 
0.37500 
0.u4100 
0.52200 
0.62100 
0 .73500 
0.84900 
0.98000 
1.11(000 
1.38000 
1 .63000 
2.45000 
3 ,26000 
4 - 9 0 0 0 0  
0. 17000 

1 6  3000 0 
32.60000 
49.00000 
81 .70000 

114.00000 
1 6 3  .OOOOO 
326.00000 

PRIHARY 
3.01 
4. 88 

10 .29  
1 B. 6 8  
29.25 
39.90 
51.U7 
6 4 - 1 7  
77. 0 4  
92. 00 

108 .22  
121.87 
134.10 
146.02 
156.51 
165 .76  
173 .47  
179.20 
18'4.15 
188.61 
193 .20  
196 .  29 
200.88 
202.07  
202 .05  
200.51 
197.90 
196 .23  
1 9 5 . 7 0  
1 9 5 . 2 9  
195 .09  
194. '30 
194.55  

CASCbOE 
3.01 
4.88 

10.29 
18.68 
29.25 
39.90 
51.47 
64. 17 
77. 04  
92.80 

122 .38  
1 3 6 . 7 8  
153.00 
169.86 
187.64 
205.62 
221 - 7 5  
238.58 
251.23 
282.18 
305 .17  
366.08 
412.17 

573.53 
702.10 
834.20 
912 .61  

1011.47 
1076.01 
1195.32 
1279.78 

1013.22 

u a i  77 

ENERGY ( N E V )  
0.23400 
0.21600 
0.29100 
0.24900 
0.25700 
0.2Sd00 
0.28200 
0.30100 
0.32400 
0.35100 
0.40500 
0.46300 
0.53300 
0.62500 
0.74 1 0 0  
0.88000 
1.04000 
1.20300 
1.39300 
1.62000 
1.97000 
2.31300 
3.47000 
4.63000 
6.95000 

1 1.50300 
23.10300 
46.30000 
69.50300 

115.00000 
162.00000 
2 3  1.000 00 
P63.00000 

ATOUIC DISPMCEIENT CROSS-SECTTONS (BARNS) BY FAST ELECTRONS IN CR 
Z = 2 U  A =  52.010 

E V  ET=0.294353 HEV T D ~ 2 0 . 0  EV ZT=0.352%01 N E V  T0=24.O 
PRInARY CRSCAOE ENERGY I H E V )  PRIMARY CASCADE E N E R G Y  (RES)  

0.76 
1.61 
3 .25  
5.34 
8.30 

11.73 
15 .50  
19.88 
24.98 
31.49 
38.85 
4 6 . 3 8  
53.86 
61.64 
69.11 
75.55 
81 - 3 9  
85.63 
89 - 05 
92 ~ 2U 
95.28 
97.16 
99.82 

100.U8 
100.46 

9 9 - 7 0  
98 .57  
97.94 
97.74 
97.57 

0.76 
1 .61  
3 .25  
5.3u 
8.30 

11.73 
15.50 
19.88 
24 .98  
31.49 
38 .86  
0 6 - 7 4  
5 5 - 2 4  
65 .10  
76.00 
87.03 
99 .70  

120 .30  
132.50 
1 4 8 . 0 2  
161.U4 
196.38 
222 .13  
259.49 
307.27 
373.3 1 
UUO. 1 0  
479.47 
528.91 

i o 9 . a o  

0 .35500 '  
0.35900 
0.36600 
0.37700 
0 . 3 9 1 0 0  
0.40801) 
0.42900 
0.45800 
0.49300 
0.54600 
0.61600 
0.70400 
0.81000 
0.95100 
1.12000 
1.33000 
1 - 58000 
1 .83000 
2 .11000 
2.46000 
2 .99000 
3.52000 
5.28000 
7.04000 

10 .50000 
17.60000 
35 .20000 
70.4 0000 

105.OOOOO 
176.000 00 

0. 41  
1. O b  
2 - 1 1  
3 .73  
5.71 
8.00 

10 .66  
14. 08 
17.8C 
23.01 

35 .21  
41.47 
48.13 
54 .28  
59.98 
64 .88  

71 .29  
7 3 . 8 3  
76.30 
77.81 
79 .86  

8 0 . 2 8  
79 .65  
78 .79  
78 .32  
78. 17 
78. ou 

2 8 - 9 2  

68. 41 

ao. 3 3  

0 . 4 1  0.41000 
1.ou 
2.11 
3.73 
5.71 
9.00 

10.66 
14 .08  
17.86 
23.01 
28 .93  
35.51 
42.62 
51 .03  
59.94 
69.70 
79.89 
88.89 
97.09 

107 .86  
120 .91  
132 .11  
160.85 
181.86 
2 11 - 611 
250.69 
303.76 
357.31 
385. 31 
428.42 

0.91400 
0.42300 
0.11 35 00  
0.45100 
0.U7100 
0.49600 
0.52800 
0.56900 
0.630 00 
0.71100 
0.81300 
0.93500 
1.09000 
1.30300 
1.54300 
1.83000 
2.11000 
2 .44000 
2.84000 
3.45000 
4.06000 
6.10300 
8.13000 

12.20000 
20.30000 
40.60000 
81.30300 

122.0QDOO 
203.00000 

E V  ET=0.231782 REV 
P R I M A R Y  

1.39 
2.61 
5.56 
9 . u u  

14 .04  
19 .16  
25.01 
31.97 
39.21 
4 8 - 4 1  
5 6 - 1 4  
67.86 
77.10 
86 .. 49 
95.45 

103.41 
110.13 
115 .12  
119.52 
123 .36  
127 .25  
129.64 
133.23 
134 .15  
134.20 
133.22 
131 .61  
130 .67  
130 .37  
130.13 
130.01 
129.89 
129 .65  

CiSCRDE 
1.39 
2.61 
5.56 
9.44 

14.0'4 
19 .16  
25.01 
31.97 
39.21 
4 8 - 4 1  
58.14 
68.28 
78.89 
9 1 - 0 1  

104.30 
118.2U 
132.38 
1U5.03 
158.54 
173.19 
192.73 
209.27 
253.88 
287.15 
3 35  - '15 
397.81 
485.74 
574.75 
627 .07  
692 .15  
736.46 

872.30 
782.35 

EV ET=0.406785 NEV 
PRIUAEY CASCAnE 

0.31 
0.70 
1.56 
2. 6 9  
4.15 
5.92 
8.05 

10.64  
13.76 
18.01 
23.02 
28.44 
33.85 
39.39 
'45. 15  
49.99 
54.18 
57.09 
59.56 
61.66 
63.70 
64 .93  
66 .56  
66.92 
66.8U 
66.31 
65 .61  
6 5 - 2 4  
6 5 . 1 3  
65.02 

0.31 
0.70 
1 ~ 5h 
2 .69  
4 . 1 5  
5.92 

10.6U 
13.76 
18 .01  
23.04 
28.72 
3 4 . R 5  
41.53 

a.c5 

50.19 
58 .57  
6 7 . 9 5  
75 .01  
8 2 - 9 4  
91.43 

102.58 
112.12 
136.61 
154 .33  
1 7 9 . 7 5  
212.00 
256.36 
301.12 
327.37 
360 .  38% 
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ATONIC DXSPLACEUENT CROSS-SECTIONS (88NNS) BY FAST ELECTRONS fN C K  
2-24 A= 52.010 

TD~28.0 
ENERGY (IlZV) 

U.UE200 
0. 4 6 7 00 
0.47600 
0.U9000 
0.50800 
0 531 00 
0.55800 
0.59500 
0 . 6 0 3  00 
0.71000 
0.80100 
0.91600 

1.23000 
1.46000 
1,7U00O 
7.06000 
2.38300 

7.20000 
3.R9000 
4.563000 
6.87000 
9.1 b o 0 0  
13.70000 
72.90000 
45.80900 
91.60000 
13 7 I 00 50 I) 

1,osooo 

z.7uooa 

P K r M B R Y  
0.25 
0.58 
1.16 
2.06 
3-21 
U-6S 
6 . 3 1  
D.52 
11.14 
14.81 
19-16 
23.92 
28.59 
3.3.614 
38-58 
42.97 
46.51 
49-09 
51.16 
52.99 
W.71 
55.70 
57.07 
57.35 
57.26 
56.79 
56.71 
55.91 
55.82 

E V  m=a.u58iz2 ~ E V  
CASCRDE 

0.25 
0 .58  
1.16 
2.06 
3.21 
4.65 
6-31 
8.52 

11.1u 
14.81 
19.17 
24. 1 u  
29.46 
35. nu 
U 3 . 0 h  
50.75 
58.43 
65-19 
71.95 
79. S6 
89.35 
97.70 

118.89 
13U.23 
155.97 
183.98 
222.08 
260.42 
782.75 

TO=32.O EV 
E N E R G Y  (NIEV) PS 

0.51100 
a.51700 
0.57700 
0.5~700 

0 . 6 1 ~ 0 0  

0.56200 
0.58700 

0.65800 
0.70900 
0.78500 

1.01000 
1.16000 
1.36000 
1.62000 
1.92000 
2.28000 
2.63000 
3.04000 
3.5UOOO 
9.30000 
5,06000 
7.60000 

15.20000 
25.30000 
5 0.6 00 0 0 
101.00000 
152.00000 

o.ea700 

in. i o o o o  

T-0.506H71 IEV TD=36.0 EV ET-0.55339h aEV 
n i R r  C A S C A D E  ENERGY I R E V I  P B I N A R Y  CASCADE: 
0.19 0.19 0 . 5 $ 8 0 0  0.16 
0.447 0.47 0.56100 0. 36 
0.93 0.93 0 - 57500 0.74 
1. b3  
2.57 
3.75 
5.20 
7. 05 
9.33 
2.53 
6. 44 

20.57 
2'4. 81 
79. ?6 
33.86 
37.64 
40.86 
43- 07 
44-92 
46-48 
47.06 

49.95 
50. 19 
50.07 
U9.66 
49-17 

48.83 

UB. 83 

48.91 

1.63 
2.57 
3.75 
5.20 
7.05 
9.33 
12.53 
16.U6 
20.79 
25.60 
31.37 
37.99 
UU. 67 
51.68 
57.66 
63.87 

79.18 
86.56 

105,39 
118.70 

162. U8 
195.07 
229.35 
249.15) 

70.52 

i3a.11 

0.59200 
0,61408 
0.5u100 
0.67500 
0.71900 
0,77%00 
0.85700 
0.96800 
1.10000 
1.23000 
a.49000 
1.77000 
2.10300 
2.49000 
2.87000 
3.32000 
3.87000 
U.70000 

8.90000 

16.60000 
27.60000 
55 I 30000 

110.0oLlo0 
166.00000 

5.53000 

ii.aooo0 

1.39 
2.14 
3.13 
4.39 
6. 02 
8.01 

1u.uo 
18.07 
22.06 
26.19 
30.1R 
3 3 - 5 9  
36.44 
38 .40  
40.04 
41.42 
42.71 
43.U6 
44.41 
4u.59 
tt4. u9 
44.12 
43.69 
8 3 - 4 7  
43.40 

1 o . m  

0.16 
0.36 
0.7U 
1.3'4 
2.1u 
3.13 
u. 39 
6.02 
8-01 

10.88 
14. 42 
18.28 

28.08 
3u.00 
40.11 
46.40 
51.79 
57.02 
61.46 
71.25 
77.86 
9U.66 
106.48 
123.91 
145.57 
175.37 
204. 99 
222.76 

22-81 

ATOnIC DISPLACEBENT CROSS-SFCTIOYS ( B A B U S )  BY FAST ELECTPONS IN CX 
z-24 a= 52.019 

T D = U O . O  EV PT=0.5979SU I E V  TO44.0 EV ET=0.5UOH12 B E Y  TD=%R.O E V  ET=0.6B.2121 REV 
ENEKGY (BEVJ I I R I U A R Y  

0.60300 
0.60900 
0.61100 
0.63900 
0.66300 
0 . b 9 3 0 0  
0.72900 
0.77700 
0.83700 
0.92600 
1. o u o o n  
1 .I9000 
1.17000 
1.11000 
1.91000 
2.27000 
2 . 6 9 0 0 0  
3.10000 
7.58000 
4.'18000 

5.97000 
8.96000 
11.90000 
17.90000 
29.80000 
59.70000 

11 9.00000 
179.00000 

5 .  oanoo 

0.13 
0.29 
0.61 
1.11 
1-79 
2.68 
3.77 
5.23 
7-04 
9-62 
12.67 
16.21 
19.79 
23.61 
27.21 
30.34 
32.90 
31.66 
36.11 
37.35 
38.49 
39.15 
39.98 
40.13 
40.02 
39.69 
34.31 
39.12 
39.06 

C R S C A O E  BNESGPlNEVI 
0.13 

0.61 
1.11 
1.79 

0.29 

2.68 
3.77 
5.23 
7.0U 
9.62 
12.69 
16.41 
20.49 
25.36 
30.75 
36-40 
92.1u 
U7.05 
57.12 
57.68 
6U.78 
70.74 
65.95 
96.72 

112.32 
131.90 

1BS.49 
201.36 

158.70 

0.6U700' 
0.6 53 00 
0.66600 
0.6 8500 
0.71100 
0.7U300 
0.78100 
0.83300 
0.89700 
0.99300 
1.12000 
1.28000 
1 .  U7000 
1.73000 
2.05000 
1.U3000 
2.88000 
3.33000 
3.84000 
U.98000 
5.UUOOO 
6 . U O O 0 0  
9.61000 
12.80000 
19.20000 
32 - 0 00 0 0 
6U. 0000 0 

118.00000 
192.00000 

PBI Ha RP 
0.12  
0.25 
0.53 
0. 95 
1. 56 
2.19 
3.30 
4- 63 
6 . 2 1  
8.65 

11.56 
19.75 
18.02 
2 1.56 
24. 8U 
27.66 
29-99 
3 1-62  
32.92 
3v.  02 
35.04 
35.63 
36.35 
3 6 - 4 8  
3 6 . 3 1  
36-07 
75-72 
35-56 
3 5 .  S I  

C A S C A D E  
0.12 
0 . 2 5  
0.53 
0.95 
1.56 
2.3Q 
3.30 
4.63 
6.27 
6-65 

11.58 
1u. 99 
18.69 
23.23 
28.18 
3 3  . 3 1 
38.60 
43.22 
47.8U 
52.91 
59.39 
611.88 
78.79 
88.72 
102.8~ 
120.70 
145.06 
169.51 
183.04 

ENERGY (tlEV) 
0.68900 

0.70700 
0.72900 
0.75700 
0.79100 
0.83200 
0.98600 
0,95800 
1.05000 
1.19000 
1.36000 
1.56000 
1.84000 
2.1l3300 
2.59000 
3.06000 
3 - 54000 
9.0YOO0 
4.77000 
5.79000 
b.82000 
10,20000 
13.60300 
70.UOOOO 
34.10000 
68.20000 
116.00~00 
204.00000 

0.69500 

P R I n m Y  
0.09 
0.21 
0.45 
0.82 
1.36 
2.06 
2.94 
4-13 
5.63 
7.70 

10.50 
13.50 
16.48 
19.80 
22.83 
25-45 
27.55 
29.09 
30.24 
31.24 
32.16 
32.69 
33.33 
33-43 
33.33 
33.05 
32.75 
32.59 
32,54 

C A S C A D E  
0.09 
0.21 
0.05  
0. 82 
1.36 
2.06 
2.94 
4.13 
5.63 
7.70 
10.52 
13.68 
17.09 
21.37 
25.96 
30.79 
35.60 
39-90 
44.23 
48.90 
54.87 
59.91 
7 2.65 
81.81 

111.26 
133.61 
155.94 
169.07 

94.78 



62 

ATOMIC OISPLACERENT CROSS-SECTIONS ( B A R N S )  BY TAST ELECTRONS IN C R  
Z=24 .4= 52.010 

T D = ~ ~ . o  E V  ~ ~ = 0 . 7 2 2 0 4 7  nzv TD=56.0 EV ET=0.760721 K E V  T D = b O . D  E V  ETL0.798252 M E V  
E N E R G Y  ( R E V )  

0.72900 
0.73600 
0.75000 
0.97200 
0.801 00 
0.83700 
0.88000 
0.93800 
1.01000 
1.11000 
1.26000 
1.44000 
1 .66000  
1.94000 
2.31000 
2.74000 
3.2UOOO 
3.75000 
U -33000 
5.05000 
6.13000 
7.22000 

10.80000 
14.40000 
21.60000 
36.10000 
72.20000 

1 44.00000 

P R I M P i R Y  C 
0.09 
0.19 
0.39 
0.72 
1.20 
1.8U 
2.63 
3.7u 
5 . 1 3  
7.02 
9.67 

12.46 
15.3U 
18.26 
21.15 
23.56 
25.50 
26.88 
27 .97  
28.89 
29.72 
30.20 
30.77 
30.86 
30.76 
30.50 
30.22 
30.09 

:ASCIDE 
0.09 
0 .19  
0.39 
0.72 
1.20 
1.84 
2.63 
3.7u 
5.13 
7.02 
9 .69  

1 2 - 6 4  
15.94 
19.72 
24.14 
28.60 
33.11 
37.12 
41.13 
45.48 
51.02 
55 .74  
6 7 . 5 0  
75.97 
87.96 

103.19 
123.83 
14U.45 

ENERGY (HEY) 
0.76800 
0.77500 
0.791 0 0  
0.8 1300 
0.84400 
0.88200 
0.92800 

1.06000 
1.17000 
1.33000 
1 .52000  
1.7110 0 0  
2.05000 
2.43000 
2.89000 

0.98800 

3.42000 
3.95000 
4.56000 
5.32000 
6.46000 
7.60000 

11. 40000  
15.20000 
22.8 00 0 0 
38.00000 
76.00000 

1 5 2.0 00 00 

PRI NA R Y  
0.08 
0.16 
0.35 
0.6U 
1.08 
1.66 
2.40 
3.91 
4. 6 U  
6. U9 
8.99 

11.61 
1 9 - 1 7  
17 .05  
19.68 
21.95 
23.76 
25.02 
26.02 
26.86 
27.62 
28.06 
28.58 
28.65 
28.55 
28. 31 
2 8 - 0 6  
27.93 

CASCADE 
0.08 
0.16 
0.35 
0.69 
1.08 
1.66 
2.40 
3.111 
4.64 
6.49 
9.01 

11.79 
1 4 - 7 4  
18.47 
22.50 
26.75 
30.99 
34.70 
38.4U 
42.50 
U7.69 
52.06 
6 3 . 0 8  
70.97 
82.12 
96.20 

115.37 
134 ,60  

E N E R G Y  (NEV) 
0.80600 
0.81400 
0.83000 
0.85000 
0.88600 
0.92500 
0.97300 
1.03000 
1.11300 
1.23000 
1.39000 
1.59000 
1.83000 
2.15300 
2.55000 
3.03000 
3.59DOO 
u.15300 
4.78000 
5.58000 
6.78300 
7.98000 

11.90000 
15.90000 
23.90000 
39.90000 
79.80000 

159.00000 

P R I M A R Y  
0.07 
0.15 
0.31 
0.58 
0.98 
1.50 
2.19 
3.04 
4.26 
6.06 
8.31 

10.79 
13.30 
15.95 
18.112 
20.5'4 
22.23 
23.90 
24.32 
25.10 
25 -81  
26.20 
26.67 
26.7U 
26.64 
26.112 
26.19 
26.07 

CASC4OE 
0.07 
0.15 
0.31 
0.58 
0.98 
1.50 
2.19 
3.011 
4.26 
6.06 
8.33 

10.96 
13.84 
17.30 
21.12 
25.10 
29.11 
32.61 
36.07 
39.90 
44.77 
48.88 
59.05 
66.48 
76.95 
90.14 

108.04 
125.90 

ATOigIC DISPLACEMENT CROSS-SECTIONS ( B A R N S )  BY PAST ELECTRONS I N  C R  
Z=2U A =  52.010 

T0=6U.O E V  ET=O.834738 R E V  TD=68.0 R V  ET=0.870260 N E V  TD=72.0 EV ET=0.904891 R E V  
EHERGr  (UEV) P R I U I R Y  CASCADE E N E R G Y  (BEY)  PRIRARY CASCBDE E N E R G Y  (REV) P R I M A R Y  CASCADE 

0.84300 0.06 0.06 0.87800 0.05 0.05 0.91300 0.05 0.05 
0.85100 0 .13  0 .13  0.88700 0 .12  0.12 0.92200 0.10 0.10 
0.86800 0.28 0.28 0.9 0500 0. 25 0 . 2 5  0.23 0.23 0.94100 
0.89300 0 .53  0 .53  0.931 00 0 . 4 8  0. 48 0.96800 0.U4 0.1111 
0.92600 0.68 0.88 0.96500 0.80 0.80 1 .ooooo 0.71 0.71 
0.96800 1.38 1.38 1.00000 1.17 1. 17 1.04000 1 - 0 9  1.09 
1.01000 1.92 1.92 1.06000 1.86 1.86 1.10300 1.71 1.71 
1.08000 2.85 2.85 1 .13000  2. 70  2.70 1.17000 2.48 2.*8 
1.16000 3.95 3.95 1.21000 3.70 3.70 1.26000 3.49 3 , 4 9  
1.29000 5.71 5.71 1.3UOOO 5.30 5.30 1.40000 5.07 5.07 
1 - 460 00 7.86 7 .88  1.52000 7.37 7.39 1.58300 6.96 6.98 
1.66000 10.10 10.26 1.7uooo 9.61 9.77 1.80000 9.01 9.16 
1.91000 12.46 12.98 2.00000 11.83 12.311 2.08000 11.20 11.70 
2.25000 15.01 l h . ? l  2.34000 14.13 15.37 2.44000 13.42 14.63 
2.67000 17.34 19.93 2 .78000 16.35 18.82 2.89000 15.48 17.85 
3.17000 19.31 23.67 3 .30000 18.20 72 -36  3.43300 17.23 21.21 
3.75000 20.88 27.43 3.91000 1 9 - 7 0  25.95 4.07000 18.65 24.65 

4.70000 19.60 27.59 
5.U2000 20.36 30.5% 
6.33300 20.99 33.78 
7.69000 21.56 37.88 
9.04000 21.87 U1.31 

13.50300 22.23 49.86 

4.3UOOO 
5.00000 
5.8UOOO 
7.09000 
8.34000 

12.50000 
16.60000 
25.00000 

21.98 30.75 
22.84 34-02  
23.56 37.63 
24.21 42.20 
24.58 46-05 
25.01 55.73 
25.07 62.55 
2U. 97 72.43 

41.70000 
83.110000 

166.00000 

24-76  84.78 
2Q.55 101.57 
24.44 118.29 

11.52000 20.72 29.07 
5.22000 21.53 ?2.21 
6.09000 22.20 35.61 
7.39000 22.81 39.91 
8.70000 23.15 43.56 

13.00000 23.5'4 52.62 
17.40000 23.59 59.23 
26.10000 23. 50 68. 44 
43 .50000 23.30 80.06 
87 .oooon 23.10 95.87 

17U - 000 0 0 23.00 111.71 

18.00000 22.28 56.03 
27.10000 22.19 64.82 
05.20000 22.00 75.81 
90.40300 21.82 90.75 

180.00300 21.72 105.62 
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ATOtjIC OISPLACEnENT C R O S S - S E C T I O N S  (BARNS) BY PAST E L I C l ’ R O N S  I N  C R  
Z-20 A= 52.010 

T0=76.0 E V  ST=O.938695 HEV T O S 8 O . O  EV ETm0.971728 ?IEV TOsflU.0 EV ET=1.004041 H E V  
ENERGY (LIEV) 

0.94d00 
0.95700 
0.97h00 
1.00000 
l.09000 
1.08000 
1.1u000 
1.22000 

1.U5000 
1.6U000 

2.15000 
2.53000 

i . a i n o o  

1 .n7ooo 

3.. aoooo 
3.56000 

u.atinoo 
5.63000 

U.22000 

6 .57000 
7.97000 
9 .380  00 
14.00000 
18 .70000  
78.10000 
C6.90000 
93 .80000 

187.00000 

FRIUARY 
0.05 
0.10  
0.21 
0.17 
0.68 
1.02 
1.59 
2.39 
3 .33  
4 .77  
6.61 
8 .58  

10.59 
12.74 
14.71 
16.36 
17.70 
18.61 
19-32 
19.91 
20.43 
20.73 
21 - 06 
21.11 
21.02 
2 0 . 8 U  
20.67 
20.58 

CASCADE 
0.05 
0.10 
0.21 
0.37 
0.68 
1.02 
1.59 
2.39 
3.33 
4.77 
6 . 6 3  
8 - 7 7  

11.06 
13.90 
17.00 
20.20 
23. 05 
26.28 
29.09 
32.15 
36.02 
39.70 
u7.91 
53.29 

72.07 
86 .17  

100.29 

6 1 - 5 8  

E N E R G Y  ( t lEV) 
0.98100 
0.99100 
1 - 0 10 0 0 
1 .03000  
1 07000 
1 .12000  
1.18000 
1.26000 
1.36000 
1.50000 
1.70000 
1.94000 
2 .23000 
2.62000 
3.10000 
3.69000 
4.37000 
5.05000 
5. 83000 
6 .80000  
8.25000 
9.71000 

19.UOOOO 
29.10000 
(18.50000 
97.10000 

19U.00000 

i4 .5onoo 

P R I R A R Y  
0.00 
0.09 
0. 1 9  
0.31 
0.58 
0.97 
1.U9 
2.2.1 
3.19 
0. 52 

8.19 
10.11 
12.14 
13.99 
15.59 
16. R4 
17.70 
18.37 
18.93 
19.u2 
19.70 
20.01 
20, 0 5  
19.97 
19.80 
19- 6 3  
19.55 

6 . 3 0  

C A S C A D E  
0 - O U  
0.09  
0.19 
0.31 
0.58 
0- 97 
1.49 
2.21 
3.19 
U.52 
6.32 
8-34 

10.57 
13.27 
16 -18  
19.30 
22 .  ?0 
25.07 
27. I6 
30.67 
34.35 
37.47 
45.20 
50.83 

68.56 
82.03 
95.49 

58.67 

ENERGY ( N E V I  
1.01000 

1.04D00 
1.07000 
1.11300 
1 - 16000  
1.22000 
1. m o o 0  
1.40000 
1 .5sooo 
1.75000 
2.00000 
2.30’)00 
7.71000 

1.o7noo 

3.21000 
3.81000 
4.51000 
5.22000 
6 - 02000 
7.02000 
8.53000 

I O . O O D O 0  
15.00000 

30.10000 
50.20000 

100.00000 
200.00000 

20-noooo 

P K I H A R T  C A S C I I D E  

0.06 0.06 
0. 16 0.16 
0.72 0.32 
0 . 5 7  0.57 
0.93 0.93 
1-91  1. U l  
2.09 1.09 
2.98 2.98 
U. 30 U. 30 
5.96 5.98 
7 .79  7.93 
9 - 6 3  10.07 

11.60 12.70 
13 -57  15.51 
IU- 87 18.uu 
16.06 21.38 
1 6 . 8 8  13.98 
17.52 26.53 
18.04 2 3 . 3 0  
ld.51 32.85 
18.76 35.75 

19.09 4H.51 
19.01 56.04 
18.85 65.U8 
18.69 78.22 
18.62 91.05 

0 . 0 2  0.02 

19.06 $3.20 

B T O H I C  D I S P L A Z E Y E W T  CROSS-SECTIONS ( l 3 A R W )  B Y  P A S T  ELECrRriNS ICW CR 
2=24 n= 52.010 

TD=YH.O E V  ~ ~ = 1 . 0 3 5 6 0 0  n m  
EBFRGY (REV) P R I n A H Y  C A S C A D E  

1.04000 0.01 0.01  
1 - 05000 0.05 0.05 
1 - 07000 
1.10000 
1. i u n o o  
1.20000 
1.26000 
1.34000 
1 . U U O O O  
1.60000 
1.81000 
2.07000 
2.38000 
2 .79000  
3 .31000  
3.93000 
U.66000 
5.38000 
6.21000 

8. 8onoo 

15.50000 

7 .24000  

10.30000 

20.70000 
31.00000 
S l - 7 0 0 0 0  

l 03 .00000  
%07.00000 

0-13 0.11 
0.28 o.2n 
0.51 0.51 
0.90 0.90 
1.35 1.15 
1.98 1.98 
2 .50  2.80 
u . 1 1  4. 1 i 
5.73 5.75 
7 - 4 9  7.63 
9.25 9.69 

11.08 12.13 
12.79 14.86 
18.22 1 7 - 6 7  
15.35 20.52 
16.13 22.96 
lb .74 25.42 
17.23 28.07 

T O = ~ ~ . O  EV ~ ~ = i . o 6 6 6 a 4  SEV 
E N R R G I ( R E V )  P R f M R Y  CASCADE 

1 ,07000  0.01 0.01 
i.o8oao 0. 04 0.09 
1 - lOO00 0.12 0.12 
1,14000 
1.18000 
1.23000 
1 + 30000 
1.38000 
1.49000 
1.65000 
1.86000 
2.13000 
2.45000 
2.88000 
3. U 1000 
4.05000 
4.80000 
5.5U000 

7. U6000 
6.aoooo 

17 .68  31.46 9.06000 
17.92 34.21 10.60000 

1R.22 U6.49  21 - 300 00 
18.15 53 .60  32 .00000 
17.99 62.61 53.30000 
17.84 74.77 106.00000 
17.77 n7. i i 213.00000 

18.20 01 .39  16 oooon 

0. 30 
0.51 
0.82 
1.29 
1. BB 
2.73 
3.95 
5. U6 
7. 17 
8-86, 

10.64 
12.25 
13.63 
1 U. 7 2  
I S .  U 5  
16 .01  
16.50 
1 6 - 9 2  
17.1‘4 
17. U l  
17.113 
17.36 
17.21 
17.07 
17.00 

0.30 
0 .51  
0.82 
1.29 
1.88 
2.73 
3-95 
5 . w  
7.31 
9 - 2 9  
11.68 
19.27 
16.97 
19 .70  
22. 09 
24. 41 
7 6 - 9 5  
30.19 
32.81 
?9.74 
UU. 56 
51.U2 
60.02 
71.63 
83.43 

TD=96.0 EV ET=1.097090 HEV 
CASCADE ENERGY (CiEV) P R I H A R Y  

1 . 1 0 0 D O  0.01 
1.1 1000 0.ou 
n.iuooo 0.14 
7.17000 
B .21000 
1.27000 
1.33000 
1.112i)OO 
1.53000 
1.70000 
1.91300 
2.19300 
2.52000 
2.96000 
3.51000 
11.16000 
4.93000 
5-70000 
6.58300 
7.67000 
9 - 3 20 0 0 

1 o .. 900 oa  
IB.UDDOO 
2i.90~00 
32.90000 

109.00300 
2 19.00000 

s1.8nooo 

0.27 
0. U6 
0.80 
1.18 
1.80 
3.59 
3.80 
5 .22  
6.88 
8.51 

10.22 
11.78 
13.08 
11.12 
l U . 8 2  
15.37 
15.82 
1 6 - 2 2  
16.U3 
16.68 
16.70 
16 .63  
16.49 
16.36 
16.29 

0.01 
0.0u 

0.27 
0.46 
0.00 
1.18 
1.80 
2.59 
ja 80 
5. I U  
7.01 
8.93 

11 -22  
13.73 
16.30 
18.92 
21.19 
2 3 .  46 
25-90 
24.02 
7 1-52  
38.12 
92.80 
49.38 
57.62 

8O.Ob 

n. 14 

fin. 75 



R T O M I C  O I S P L A Z E U E N T  C R J S S - S E C T I O N S  ( B A R N S )  BY FAST E L E C T R O N S  IN P E  
Z=25 A =  55.850 

TD- 4.0 
E N E P G Y  ( H E Y )  

0.09420 
0.09510 
0.09690 
0 .09970 
0 .10300 
0.10800 
0.11300 
0.12100 
0.13000 
0.14400 
0.16300 
0.18600 
0.21400 
0.25100 
0 .29300  
0.35400 
0 .41900 
0 .43400 
0 .55900 
0.65200 
0.79200 
0.93200 
1.39000 
1 .86000 
2 .79000 
4.66000 
9.32300 

18.60000 
27.90000 
46.60300 
65 .20000 
93 .20000 

186.0030rJ 

r 0 = 1 6 . 0  
E N E R G Y  ( N E V )  

0.31500 
0.31300 
0 .32400 
0 .33300  
0.34600 
0 .36100 
0.38000 
0.40500 
0. 43600 
0 .48300  
0.54500 
0.62300 
0.71700 
0.84200 
0.99800 
1 .18000 
1 - 40000  
1 .62000 
1.81300 
2.18000 
2.65000 
3.11000 
4 - 6 7 0 0 0  
6.23000 
9 .35000 

15.50000 
31.13300 
62.33000 
93 .50300 

155.00000 

EV El=0.093269 MEV T D =  8.0 
P R I M A R Y  

12.31 
23 .60  
45 .65  
76.90 

109.91 
153.2U 
189.38 
231 .58  
279.08 
325 .83  
367 .42  
198 .19  
420.12 
435.96 
446.08 
451.85 
455.05 
456.60  
457.62 
U58.22 
450.51 
458. 43  
456.97 
454.78 
4 5 0 . u 0  
444. 26 
436.02 
430.61 
428.R5 
427.51 
U26.92 
426.40 
425.48 

C A S C A D E  
12.31  
23.80 
45 .65  
76 .90  

109 .91  
153 .24  
189 .88  
237.5 8 
279.08 
325 .80  
367.42 
398 .98  
426 .82  
45u.39 
4R1.18 
506.87 
532 .26  
5 5 U .  9 1  
579 .12  
606 .95  
645.64 
681.32 
782 .17  
867.09 
999 .17  

1 184 .3  1 
1454.33  
1736.35  
1905.08  
2 120 .49  
2262.23  
2413.27  
2705.73  

ENERGY ( R E V )  
0.17500 
0.17700 
0 .18000 
0.18600 
0.19300 
0.20100 
0.21200 
0.22600 
0 .24300 
0.26900 
11.30400 
0 .34700 
0.40000 
0.46900 
0.55600 
0 .66100 
0.78700 
0.904 00 
1 .ou300 
1 .21000 
1 .U7000 
1.73000 
2 .60000 
3 .47000 
5.21000 
8 .69000 

17 .30000 
3U.70000 
52.10000 
86.9000 0 

121  .ooooo 
173.00000 
347.0000 0 

EV E"O.173953 NEV TD=12.0 EV ET=0.246087 MEV 
C A S C A D E  E N E R G Y f Y E V l  P R I M A R Y  C A S C A D E  P R I M A R Y  

1. 97 
5. 64 

10 .91  
20.70 
31 .01  
41.53 
54.19 
6 7 . 8 5  
81.64 
98. 43 

115 .53  
131 .12  
145.75 
1 5 8 . 9 ~  
171.36  
182. 17 
191 .17  
1 9 7 . 8 5  
203. 4 1  
208. 48 
213.67 
216.911 
2 2 1 . 6 0  
222.56 
222.05 
219.87 
216.62 
214.63 
214 .00  
213. 50 
213.26 
213.02 
212 .55  

1.97 
5.64 

10.91 
20.70 
31 .01  
41.53 
54.19 
61 .85  
81.64 
93.43 

115 .53  
131 .71  
145. 36 
166.62 
186.21 
206.61 
227.25 
245.85 
264.65 
285.91 
314.74 
340.13 

460.23 
537 .14  
638.30 
778.98 
924.26 

1009.85 
1118.05 
1186.16 
1263.89 
1411.40 

408.38 

0.24'930 
0.25100 
0.25530 
0.26300 
0.27300 
0.28500 
0 . 3 0 3 0 0  
0.31300 
0.34400 
0.38100 
0.43303 
0.49230 
0 . 5 6 i O O  
0.661 00 
0.79700 
0.33500 
1.10700 
1 .27300 
1.47300 
1.72300 
2.09330 
2.46300 
3.69300 
4.92330 
7.38000 

12.331 3 0  
24.63330 
119.20330 
73 .30300 

1 2 3 .  00300  
172 .00300 
2U6.00303 
492.00300 

A T O N I C  D I S P L R 2 E N E N T  C R 3 S S - S E C T I O N S  ( B A R N S )  BY F A S T  i :LECTRONS I N  P E  
2=26  R =  55.850 

EV ET=0.311922 REV T0=20.0 EV ET=0.372867 H E Y  TD=24.O 
P R I U A R Y  C A S C A D E  ENEHGY ( i l E V I  P R I P l l R Y  C A S E R O E  ENERGY ( ' I E V )  

0.87 
1 .70  
3.32 
5 . 6 6  
8.86 

12.31 
16 .38  
21.27 
26.76 
34 .08  
42.31 
50.93 
59.41 
68.34 
76.83 
84. 17 
90.60 
95.23 
99.06 

102. 40 
105.63  
107 .55  
110 .13  
110.61 
110.34 
109 .27  
107.07 
101.11 
106.07 
106.66 

0 . 8 7  
1 . 7 0  
3.32 
5 .66  
8 . 8 6  

12 .31  
16.38 
21.27 
26.76 
34.08 
112.31 
51 .33  
6 0 . 9 7  
7 2 . 2 9  
04 .68  
97.38 

110 .06  
122 .79  
1 3 4 . 9 0  

165 .73  
180 .49  
219.34 
247.83 
288.90 
340.9 1 
4 1 3 . 5 9  
486 .84  
529 .84  
503 .45  

148 .23  

0 .37600 
0 .380  0 0  
0 .38700 
0 .39800  
0.41300 
0.43200 
0.451100 

0.52200 
o .48uoo 

0 .57700  
0.65200 
0.74500 
0 .85700 
1 .ooooo 
1.19000 
1.41000 
1.67000 
1.9300 0 
2.23000 
2.61000 
3.16000 
3.72000 
5 .59000 
7 .45000 

1 1 10000 
18.60000 
37 .20000 
74.5000 0 

111 .00000 
186.00000 

0.49 
1. 10 
2.16 
3.19 
5.93 
9.53 

11 .39  
15.06 
19.77 
25.02 

38.90 
46.01 
53 .28  
60.66 
6 6 - 9 4  
72. 27 
76 .09  
79.27 
8 2 . 0 5  
84.5R 
86.12 
88.08 
88. 41  
88.15 
87.27 
86.21 
85. 65  
85 .  47 
8 5 .  31 

31.78 

0. 49 0.43900 
1.10 
2.16 
3.79 
5.93 
9.53 

11.39 
15.06 
19.37 
25.02 
31.79 
39 .25  
47. 31 
56. 48 
67.22 
78.12 
89.41 
99.37 

109.60 
121 .03  
135 .28  
147.73 
179.67 
202.81 
235 .47  
278.26 
336.40 
395.09 
428.91 
472.74 

0.'43300 
0.44700 
0.u5330 
0.47703 
0 . 4 9 3 0 0  
0.52POO 
0.55300 
0.63190 
0.66500 
0.75230 
0.55330 
0.98330 
1 .16300 
1.37300 
1.63300 
1.93330 
2.23300 
2.57300 
3.00300 
3.65300 
4.29300 
6 . 4 4 3 0 0  
8.59330 

12.83130 
21.10300 
42.90300 
85 .90000 

128.00330 
21u. 00300 

1.16 
2.98 
5.30 
9.70 

14.73 
20.35 
26.64 
33.71 
41.82 
51.95 
62 .09  
73.98 
84.U7 
95 .28  

105.51 
114.61 
122.02 
127.65 
132.52 
136.80 
140.99 
143.54 
147 .02  
147 .13  
147 .03  
146.01 
144.02 
142.31 
142.55 
142.26 
142.10 
1 4 1 . 9 8  
141.63 

1.18 
2.98 
5.30 
9.70 

14.18 
20.35 
26.6U 
33.71 
41.82 
51.95 
62.89 
74.46 
86.40 

100.35 
115.50 
131.113 
147.09  
161 .48  
176 .67  
193.61 
21 5.46 
234.42 
233.93 
320.69 
374.21 
443.41 
539 .21  
636.34 

765.66 
813.05 
863.62 
961.58 

693.48 

E V  ET=0.429673 UEV 
P R I H A R Y  

0 . 4 0  
0.75 
1.63 
2.76 
4. 4 7  
6.33 
8.62 

11.49 
14 .94  
19.76 
25. 45 
31.55 
37.68 
44. 22 
50.32 
55.85 

63.60 
66.21 
68.49 
10 .62  
71.86 
1 3 . 3 9  
73 .63  

12 .65  
71.79 
71.35 
71.21 
71.08 

6 0 . 3 8  

73.38 

C A S C A D E  
0. 40 
0 . 1 8  
1.63 
2.76 
u.43 
6.33 
8.62 

11.49 
14.9U 
19.76 
2 5 .  47 
31.86  
38.82 
47.11 
56.04 
65.74 
75.51 
84.11 
92.77 

102.41 
114.91 
125.41 
152.42 
171.99 
199 .43  
235 .13  
283.85 
332.82 
361.03 
397.40 
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ATOMIC DISPLAZEnENT CROSS-SECTIONS (BARNS) BY FAST ELECTRONS IN F E  
2=26 A =  55.850 

rDr52.o E V  Er=o.759199 H E Y  ?D=56.0  EV ET=0.799497 MEV 'TD=50.0 E V  ET=0.838600 N E V  
E N E R G Y  (VPV) PRINARY CASCADE E N E R G Y  I N E V )  

0 .76600  
0.77400 
0.38300 
0.81200 
0.54200 
0.88000 
0 .92600 
0 .98600 
1.06LlOO 
1 .17300 
1 - 32000 
1.51000 
1.74300 
2.04000 
2 .42000 
2.88000 
3.41000 
3.94000 
4 .55000 
5.31000 
6.451300 
7.59000 

11 .30000 
15.10000 
22.70000 
37.93000 
75.90000 

151.00000 

0.09 
0.20 
0 .42  
0 .78  
1.29 
1 . 9 9  
2.90 
4 - 1 2  
5.66 
7.89 

10.74 
13.92 
17. 1 5  
20.49 
2 3 - 6 4  
26.34 
28.47 
29.94 
31.10 
32.06 
32.91 
33.38 
33.89 
33 .92  
33.74 
33.40 
33.06 
32.90 

0.09 
0 . 2 0  
0 . 4 2  
0 . 7 8  
1 . 2 9  
1.99 
2.90 
4.12 
5.66 
7 .89  

10.76 
14 .13  
1 7 - 8 4  
22.18 
27.03 
32.12 
37 .19  
4 1 - 6 0  
46.06 
50.89 
57.0U 
62 .23  
75.0 1 
8 4 - 3 9  
97.61 

114 .25  
136 .88  
159 .35  

0 .80700 '  
0.81500 
0 .83100 
0 .85500 
0 .88700 
0.92700 
0.97500 
1.03000 
1 .11000 
1 .23300 
1.39000 
1 .59000 
1 .83000 
2 .15000 
2 .55000 
3.03000 
3.59000 
4 .15000 
4 .79000 
5.59000 
6.79000 
7.99000 

11.90000 
15.90000 
23.90000 
39 90000 
79.90000 

159.00000 

PRIMARY C 
0.08 
0. 17 
0.37 
0.69 
1.16 
1.80 
2.63 
3.62 
5. 09 
7. 26 
9. 96 

12.94 
15.911 
19 .10  
22.03 
24.52 
26 .50  
27.86 
28 .92  
29.80 
30.58 
31.01 
31. 47 
31. 50 
31. 33 
31.01 
30 .70  
30.55 

:A SC A DE 
0.08 
0 .17  
0.37 
0.69 
1.16 
1.80 
2.63 
3.62 
5.09 
7.26 
9 .98  

13. 14 
16.59 
20.72 
25.26 
29.99 
34.75 
38.89 
4 3 - 0 4  
47.55 
53.29 
58.12 
70.0U 
78.76 
91.0U 

106.51 
127.53 
148.UO 

E N E R G Y  ( 9 E V )  
0.94500 
0.95500 
0.872 00 
0.89700 
0.93300 
0.97200 
1.02130 
1.05300 
1.17000 
1.23330 
1.45300 
1.67000 
1.92300 
2.26300 
2.63300 
3.13300 
3.77000 
4.36300 
5.03300 
5.87000 
7.12300 
8.33300 

12.50300 
16.70300 
75.10300 
41.30300 
83.80300 

167.00300 

P R I M A R Y  CRSCADE 
0.07 0.07 
0.15 0. 15 
0.33 0.37 
0.62 0.62 
1. ou 1.04 
1.64 1.64 
2.37 2.37 
3.49 3.49 
4.80 4.80 
5.74 6.74 
9.32 9.34 

12.12 12.31 
14.92 15 .55  
17.92 19.48 
20.65 23.75 
22.95 28.17 
24.80 32.66 
26.06 36.56 
27.05 40.44 
27.85 44.67 
28.57 50.01 
28.96 54.54 
29 .37  65.73 
29 .39  73.88 
29.23 85.36 
28.93 99.80 
28 .65  119.39 
28.51 138.92 

I I T O N i C  DISPLAIEMENT CR3SS-SE:TTOWS (BARNS) BY PAST ELECTRONS I N  F E  
2=26 A =  55.850 

TD=64.0 EV ET=O.B7fi603 flEV TU-68.0 EV ET=O.913592 R E V  TD=72.0 E V  EP=0.949644 n E V  
CASCADE E N E R G Y  (nEV) 

0.88500 
0 .89400 
0.911 00 
0.93700 
0.97300 
1.01000 
1 .06000 
1.13000 
1 .22000 
1.35000 
1 - 53000 
1 .75000 
2.01000 
2.36000 
2.80000 
3.33000 
3.94300 
U.55000 
5.25000 
6.13000 
7.45000 
8.76000 

13.10000 
17 .50000 
26.20300 
43.80300 
87.60000 

175.00000 

PSIElaRY 
0 .06  
0 .14  
0 . 2 9  
0 .55  
0 .96  
1 - 4 2  
2.10 
3.10 
4 . 4 3  
6.33 
8.79 

11 .43  
14 .05  
16.83 
19.141 
21.59 
23.30 
24.47 
25.38 
2 6 - 1 4  
26.80 
27.16 
27.5" 
27.55 
27.UO 
27- 1 2  
26 .85  
26.73 

CASCADE 
0.06 
0.14 
0 .29  
0 .55  
0.96 
1 .42  
2.10 
3.10 
4 - 4 3  
6.33  
8 . 8 1  

11 .62  
14 .66  
18 .33  
22.37 
26 .60  
30.78 
34 .42  
38 .08  
42.08 
47.15 
51.39 
61.97 
69 .62  
80.29 
93.87 

1 1 2 . 2 4  
1 3 0 . 6 2  

E N E R G Y  ( V E V )  
0 .92200 
0.93100 
0.95000 
0.97700 
1 .01000 
1 .05000 
1 .11000 
1 .18000 
1 .27300 
1.41000 
1.59000 
1 .82000 
2.10000 
2.46000 
2.92000 
3 .47000 
4. 11000 
4.75000 
5.U8000 
h.39000 
7.76000 
9.13000 

13 .70000 
15.20000 
27.40000 
45.60000 
91.30000 

182.00000 

PRInA R Y  
0.06 
0.12 
0. 27 
0. 51 
0. 8U 
1.28  
2.01 
7.92 
4 .12  
5. 98 
R. 29 

10.74 
13. 30 
15.89 
1 4 . 3 3  
20.17 
21.98 
23.05 
23.93 
24.63 
25.2U 
25.57 
25.42 
25 .93  
25 .78  
25.52 
25 .27  
25 .15  

~~ . 
CASCADE E N E R G Y  (1  E V )  P R I f i A R Y  

0.06 0 . 9 5 3 3 0  0.05 
0 .12  
0.27 
0.51 
0.8U 
1 .28  
2.01 
2.92 
4.12 
5.98 
3.24 

10.92 
13 .90  
17 .33  
21.17 
25.16 
29.14 
32.61 
36.06 
39.81 
4U.58 
48.59 
58 .65  
6 5 - 7 2  
75.91 
88.59 

105.91 
123 .16  

-96300 0.11 
-98730 0.24 
-01300 0.42 
.I35300 0 .78  
- 1 0 3 0 0  1.23 
-15300 1 . 8 3  
.23300 2.78 
.32330 3.87 
.47300 5.69 
-66300 7.85  
.99330 10 .15  

2.15100 
2.56300 
3.03300 
3.60300 
4.27303 
4.93300 
5 .69003 
R . f i U 3 0 3  
8.07903 
9.19303 

14.20300 
18.90300 
28.10300 
47.30003 
94.90300 

189.00300 

12.57 
15.06 
17.37 
19.2h 
20.80 
21.82 
22.62 
23.29 
23.86 
24.15 
24.U5 
24.U9 
2 4 - 3 4  
24.10 
23.81 
23.75 

0.05 
0.11 
0.24 
0.142 
0.78 
1.28 
1.83 
2.78 
3.87 
5.69 
7.87 

10.32 
13 .15  
16.46 
20.05 
23 .83  
27.65 
30.91 
3U. 19 
37.76 
U2.29 
46.08 
55.53 
fi2.27 
71.85 
83 .90  

100.26 
116 .53  
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OflOlO~E 
000L5 - 7. 

10.0 
so-n 

OOOOb'01L 
oocoo's0L 
0OCOS-25 
OOCO'3'lE 
OECOO- Lt 
OCCCL'SL 

OOCtI6-8 
OOCYE'L 
OOcLf'q 
0 a c L $1 *S 
000tL'n 
0 0 00 0 -ti 
aocqc*i 
OO(h8'2 
ouc(n-z 
OOCOL'Z 
oOc't8-1 
OOCEP'L 
OOOLtr-1 
OOCYL'L 
COCbZ'L 
fl0LZZ"l 
00CYl'l 
OCC7 1' 1 
00C6C'l 

oacah-at 

LC'!aOL 

68'SL 

Oh'55 
92 -05 
L9-Ib 
9s '8E 
LZ 'bE 
SO - LE 
50 - Bt 60'52 
L9'LZ 
SZ'Bl 
n6-n~ 
Lh'LL 
st '6 
60'L 

OS'L 

19-1 
LL'L 
69-0 

SL'O 

no-06 

no-5s 

na-i 

Ln-z 

on-c 

OOCLO-1 50'0 
O0C90'L LIO"0 

Lit -17. 

89'LZ 
06-1i 
t-0 '22 
EO-27 
6L-17 
6h'LZ 
b6-0Z 
LD -flz 
69'61 
8L-81 
Err 'LL 
OL'SL 
UY'CI 
ec *L L 
81 -6 
90 -&. 
no -5 
os 'E 
Lh '2 
L9 .K 
11.1 
69'0 

Sl -0 
50 -0 
O(l '0 

8n'tz 

on-o 

OOOOO'LLZ 
o00cu-801 
0 0 00 z - cc, 
000CS"ZL 
0000L'LZ 
00C07-91 
o00oe'ol 
OOOZZ-6 

000t6-% 
0006h'E 
OOOLL-7 
00006'1 
00069'L 
OOOLS'L 
00oLn-L 
OOaZE-1 
000LZ't 
0000z-L 
OOO91'L 

OOGOL 1 
OO0zL:L 

OOOOO'E0Z 
0OO0o'LoL 
0 000 6 'OS 
0000i 'OE 
UOOOE'OZ 
0000Z'SL 
OOOOl'OL 
OOOY9-8 
OOOEI - L 
00oll-Y 
00062'1 
0008s-D 
000L8-c 
0009Z'E 
0005L'Z 
OOOtlF '7, 
ooot-0 - I 
OOOUL'L 
000LL'l 
ooozn-L 
0aozE-t 
ooonz-L 
00Di)l'L 
OOOEL'L 
00060'1 
000SO'L 
000t0 - 1 
00020'1 

EL.0 
L h'O 
OZ"0 
80'0 
50-0 

os-ZZ 
1')-22 
t8'7.7 
90 -I:% 
6t'EZ 
6L'tZ 
06'7.2 
19-22 
80'77 
9il-12 
1L'OZ 
nL-61 
1f-'8L 
61i-SC 
BZ'bl 

E9'6 

nr.5 
L9-t 
YY'Z 
bL'1 
61 * L 
EL'O 
1 b-0 
02'0 
80.0 

n6-11 

En-L 

floooo '961 
00 UO h -86 
000OZ-6tl 
00 c05 * 67. 
00009'6L 
00 OOL '9 L 
00abP-6 
00 6 L 6. * R 
UUC6B'S 
00006-5 

00OZL-L 
0002~-1 
OOGLE" 1 
OOOBZ -1 
0oooz-I 
ooon t - I 
ooaso - t 
00060'1 

000LU - 1 



68 

A T O q I C  D I S P L A Z E R E N T  C R O S S - S E T T I O N S  ( B A R N S )  BY F A S T  E L E C T B O N S  IN Nt 
Z=28 A =  58.710 

P o =  4 .0  ev er=o.O97661 ~ E V  T D =  8.0  EV ET-0.181686 REV T0.12.0 EV ET30.256568 R E V  
ENERGY [ i l E V )  P R I V A R Y  

0.09860 12.69 
0.09960 
0 .10100 
0.10400 
0.10800 
0.11300 
0.11900 
0.12600 
0.13600 
0 .15100 
0.17000 
0.19500 
0.22400 
0 .26300 
0.31200 
0.37100 
0.43900 
0.50700 
0 .58500 
0 .68300  
0 . 8 3 0 0 0  
0 .97600 
1 .46000 
1.95000 
2.92000 
4.88000 
9.76000 

19 .50300 
29 .20000 
48.80000 
68.33000 
97.60000 

195.00000 

TD=16.0 
E N E R G Y ( n E V 1  

0 .32800 
0.33100 
0.33700 
0 .34700 
0 .36000 
0.37600 
0 .39600  
0.42200 
0.45400 
0.50300 
0 .56800 
0 .64900 
0.74600 
0.87600 
1 .03300 
1.23000 
1.46000 
1.68000 
1.94000 
2.27000 
2 .76000 
3.24000 
4.87000 
6.49000 
9.74000 

16.20000 
32 .40000 
64 .90000 
97.40000 

162.00000 

25.74 
43.25 
78 .01  

119.17 
153 .57  
205.110 
251.44 
299.82 
352.16 
396.28 
432.51 
457.60 
U76.82 
4R9.71 
497.83 
502.82 
505.64 
507.58 
508.97 
509.89 
513.08 
508 .40  
505.54 
4 9 9 - 9 6  
492.05 
4Rl - 9 4  
475.51 
473.45 
471 .85  
471 .13  
470.46 
469.24 

C A S C A D E  
12.69 
25 .74  
43 .25  
7 8 . 0 1  

119 .17  
163.57 
208.UO 
251.44 
299.82 
352.16 
396 .28  
433.46 
464 .99  
497.16 
528 .43  
558 .93  
588 .90  
6 1 5 . 6 6  
643 .84  
676.57  
721.62 
162 .60  
878 .81  
974.39 

1122.23 
1329.11  
1628.81 
1911.39  
2127.07 
2365.23  
2521.85  
2688.35  
301 1.4 1 

E N E R G Y  (MEV) 
0 .18300 
0.18500 
0.18AOO 
0.19400 
0.20100 
0.21000 
0 .22100 
0.23600 
0.25UOO 
0.281 00 
0.31700 
0 .36300 
0 .41700 
0.49000 
0.58100 
0.69000 
0.81700 
0.94400 
1.09000 
1 . 2 7 0 0 0  
1.54000 
1 .81000 
2.72000 
3 .63000 
5.45000 
9.08000 

18.10000 
36 .30000 
5s.50000 
90.80000 

1 2 7 . 0 0 0 0 0  
181.00000 
363.00000 

P R I N A R Y  
2.53 
6.28 

11.68 
21.78 
37 .19  
44. 80 

73.39 
88.79 

107 .34  
126. 32 
144.51 
160.47 
176. 4 3  
190.86 
203.31 
213 .72  
221. 32 
227 .74  
233.40 
238.96 
242.38 
246.93 
2 4 7 . 5 1  
246 .35  
2'43. 78 
239.34 
236. 97 
236 .21  
235 .62  
235.30 
23U.99 
234.37 

58.01 

CASZ@.DE 
2 .53  
6 .28  

11.68 
21 .78  
32.49 
8 0  ~ 80 
58.01 
73 .39  
88.79 

107.3U 
126.32 
145.20 
163.79 
185.06 
207.60 
233.92 
254.11 
275.9U 
291.96 
322. 41  
354. 83 
383.30 
460.05 
51R.05 
603.74 
715 .77  
871.7U 

1032.26 
1126.76 
1245.93 
1324.34 
1407. 1 3  
1569.73 

ENERGY ( Y E V )  
0.25703 
0.26100 
0 . 2 6 5 0 0  
0.27400 
0.28100 
0.29700 
0.31330 
0.33330 
0.35330 
0.39700 
O . l U 3 0 0  
0.51300 
0.59300 
0.59200 
0 .92103 
0.97r00 
1.15330 
1.33300 
1 .53330 
i .79n30 
2. i a a o o  
2.56300 
3.94300 
5.13000 
7.69303 

12.80330 
25.60303 
51.30300 
76.93330 

128.90300 
25h.00300 179.00300 

5 13.003 0 0  

P R I N A R Y  
1.53 
2.77 
5.77 

10.32 
15 .62  
21.94 
28.99 
36 .86  
45.85 
57.04 
69.44 
92.17 
94.17 

106.55 
118 .33  
128.59 
137.12 
143 .45  
148.59 
153.31 
157.78 
160.39 
163.77 
164. 22 
163.50 
161.57 
159.11 
157 .78  
157 .35  
156.99 
156.78 
156 .58  
156.16 

C A S C A D E  
1.53 
2.77 
5.71 

10.32 
15.62 
21.94 
28.99 
36.86 
45.85 
57.04 
6 9 . U 4  
82.72 
96.44 

112.29 
129.71 
147.75 
165.98 
182 .53  
199 .03  
218.14 
243.04 
264.03 
319.40 
360.63 
420.00 
496.45 
602.37 
7 0 9 . 9 5  
772 .94  
R52.39 
904.67 
960.44 

1068.74  

A T O R I C  D I S P L k Z E n E N T  C R 3 S S - S E C T I O N S  ( B A R N S )  BY P A S T  E L E C T R O N S  IN V I  
2=28 A =  58 .710  

EV E1=0.324768 REV 
P R I R A R Y  C A S C A D E  

0.94 
1 - 8 0  
3.h7 
6.17 
9.52 

13 .79  
17 .92  
23.35 
29.44 
37.72 
47- 1 3  
56.9U 
66.56 
16 .75  
85.96 
9U.77 

101 .95  
106.89 
111 .11  
114.81 
118.22 
120.19 
122.64 
122 .91  
122.32 
120 .87  
119.15 
118.25 
117.96 
117.10 

0 .94  
1 .80  
3.47 
6.17 
9.52 

13 .39  
17 .92  
23.35 
29.44 
37.72 
47 .14  
57 .Ul  
68 .32  
81.23 
94.68 

109 .97  
125 .30  
1 3 8 . 2 8  
151 .97  
1 6 7 . 3 3  
187 .00  
203.56 
247.03 
278.60 
324 .16  
382 .10  
462.06 
542 .95  
590. U 1 
649.96  

TDz20.0 EV ET=0.387807 ' I E V  
E N E R G Y  [ R E V )  P R I R A R ?  CASZ.B.DE 

0 .39100 
0.39500 
O.UO300 
0.41400 
0.43000 
0.44900 
0.47300 
0.50400 
0 .54200 
0.60100 
0.67800 
0.77500 
0.89100 
1 * 0 uooo 
1.24000 
1 . 4 7 0 0 0  
1.71aOOO 
2.01000 
2.32000 
2.71000 
3.29000 
3.87000 
5 .81000 
7 .75000 

11 .60000 
19.30000 
38.70000 
77.50000 

116.00000 
1 9  3 - 0 000 0 

0.51 
1. 15 
2.41 
4.10 
6. 49 
9.24 

12.57 
1 6 . 6 3  
21.30 
27.91 
35.50 
47. 66 
51 .73  
60.02 
68. 46 
75.52 
81.41 
85.60 
89 .02  
91.96 
94.66 
96.22 
98. o u  
98.21 
97.70 
96.54 
95.22 
9u. 55 
94.3u  
94.111 

0.51 
1. 15 
2.41 
4.10 
6.49 
9.24 

12.57 
16.63 
2 1 . 3 0  
27 .91  
35.52 
44.06 
53.22 
63.70 
76 .05  
88.116 

101.19 
112 .41  
123.84 
136.52 
152 .71  
165.55 
202.06 
227.84 
264.46 
311. 17 
375.63 
440.  44 
478.19  
525.84 

TL7=24.0 
ENERGY [ q E V )  

0.45100 
0.45530 
0.95100 
0.47733 
0.49500 
0.519DO 
0 . 5 4 5 0 0  
0.58330 
0.62703 
0.69200 
0 .75100 
0.893D0 
1.02300 
1.23330 
1.42330 
1 .59330 
2.01300 
2.32300 
2.68300 
3.12300 
3 .79300 
4.46300 
6 .70330 
8.93300 

13.90300 
22.30300 
44.60300 
89.30330 

134.00000 
223.00300 

EV E T = 0 . 4 4 6 7 0 6  NEV 
P R I M A R Y  C A S C A D E  

0.43 
0.82 
1.71 
2.99 
4.75 
6.95 
9.41 

12.70 
16.62 
22.05 
28 .51  
35 .52  
42.17 
49.71 
5 6 - 6 9  
62. 90 
F8.05 
71.55 
7 4 - 4 1  
76.79 
79.00 
80 .26  
81 .68  
81.78 
81.31 
80.  34 
79.30 
78.77 
78.59 
78.113 

0. 43 
0.82 
1.71 
2.99 
4.75 
6.96 
9.41 

12.70 
16.62 
22.05 
28.53 
35.89 
43.113 
52.96 
63 .22  
74 .22  
85.54 
95.17 

105.06 
115 .69  
129.56 
141.37 
171.119 
193.15 
224.09 
263.21 
316 .87  
370.93 
402.61 
442.38 
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R T O I I T C  DISPLAZEMFNT CR?SS-SECTIONS (dARY5)  B Y  P A S T  E L E C T R O N S  11 VI 
Z=28 A =  58.710 

ET-0.502187 13V TD=7?.0 EV ET=0.554784 Y P V  P9=36.0 E V  ET-0.60U904 X E V  .“-_-* n ”., 
PHlnAHY CASCADt ENESCP (6EV)  P R I l l R R Y  CA5-P.DE E N E R G Y  ( l e v )  PWIVARY CASCADE 

.”--Lo-” fi” 

F N E F G P  (IEV) 
0.50700 

10.00000 
15 .00000 
25 .10000 
5 0.20000 

100.00000 
150.00000 

0 . 5  1200 
‘I. 5 22 0 0 
n.51700 
0.55700 
0.58700 
0.61200 
0.55200 
0 .70300 
0.77800 
0.87500 

1.15301) 
1.35300 
1 . f i n o 0 0  
1.90000 

i .on3oo 

2.25000 
2 .61000 
3 . o i o o n  
3 - 4 1 i) 00 
U.26000 
5 * 0 2 0 0 0 
7 . 5 3 0 0 0  

ro=uo.o 
EVCRSP (YFV) 

0.6q.900 
0.66500 
0.67800 
0.59800 
0.72900 
0 .75700 
0.7Yh00 
0.81800 
0 .91400 
1.01000 
1.14300 
1 .30300 
1 .50300 
1 .76100 
2.UHIJ00 
Z.UH000 
2.93000 
3.3900fl 
3.91000 
4 ~ 5 7 iJ 0 I) 
5.54000 
6.42000 
9 .79000 

13.  0On 00 
19 .53300 
32.50000 
65 .20000 

130 .00000  
195.00000 

0.17 0 . 3 2  0 . 5 6 0 0 0  
9-65 
1.32 
7 . 3 4  
3.71 
5.u4 
7 . 5 1  

10.22 
17.58 
1 H . L U  
2 3 - 8 6  
29.84  
35-99  
112.53 
Q8.70 
511.05 

61.52 
63.74 
65 .98  
h7.82 
68  87 
70.00 

69.63 
bB. 90 
57 .93  
67. SO 
6 7 . 3 6  

5 a . u o  

m . 0 5  

0.65 
1.37 
7.34 
3 . 7 2  

7 . 5 1  
10.22 
13.58 
18.7U 
23.89 
30.16 
3 7 . 1 5  
u5.u7 
5u.c3 
64.  2 2 
73.9u 
82.70 
91.27 

1 0 0 . 6 7  
1 1 2 - 7 2  
1 2 3 . 0 3  
I U Y .  1 0  
167 .58  
19U.21 
725.21 
2 7 4 . 2 9  
320 .32  
3a7 .47  

5.4lb 

0 , 5 6 5 0 0  
O.Tlh00 
0 .59100 
0 , 6 1 5 0 0  
0 .64300 
0.67fi00 
0 .72100 
0.71600 
0.85900 
0.97000 
1 - 10000 
1 .27000 
1 - 49000 
1.77000 
2.10000 
2.49000 
2 .88000 
3.12000 

4 . 1  1000 
5.54000 
8 .32000 

1 1  .00000 
16.60000 
27 .70000 
55 .90000 

110.00000 
166.00000 

3.8aooo 

0.  24 
0.98 
1 - 0 1  
1.86 
2.9u 
il. 44 
6.19 
8.57 

11. B2 
15.53  
LO. 56 
25.71 
31 .38  
37.20 
42 .75  
47. e5  
41. 3 1  
53.98 
5h.  aa 
57.86 
59.43 
60.31 
51.2u 
61.27 

60.15 
59.41 
5 9 - 0 5  
58.93 

50. e a  

0.24 (I . i 1 :I I1 0 
0.48 
1.01  
1 - 8 6  
? . Q 8  
4.49 
5.19 
8.51 

11.42 
15 .53  
20.5R 
26.00 
32. u I 
39.87 
4 8 . 1 9  
56.74 
6 5 . 5 0  
73.16 
80.77 
89-  25 
99.YU 

109.01 
1-42.03 
1ue.ou 
171.78 
201.45 
2 Q l . 8 2  
781 .93  
305.05 

0.61700 
0.62300 
11. i I 7  00 
0.67100 

0.73700 
0.78500 

0 .70100 

n - 58; on 
0.9 37 o n  
1.053DO 
1.20300 
1.39300 

1 . 4 3 1 3 0  
2.29330 
2.729DO 
3 . 1 4 3 0 0  
3.62300 
31.7 3 3 10 
5.14000 
Q. OJ3 u I) 
9.07300 

12 .09300 

?I). 20 3 0 0 
GO. 4 D ) D U  

120.00JOO 
1 8 1  .DO300 

1.63000 

iH.iD39n 

0.19 
0.u2 
0.86  
1.54 
2.99 
3.72 
5.21 
7 . 3 3  
9.87 

13.57 
17.81 
22.76 
28.00 
33.22 
3 8 - 1 2  
U2.33 
45-79  

u9.47 
51.53 
52 .91  
5 3 . 6 5  
4 4 . 4 3  
5rc. 4u 
54.08 
53.4u 
52.79 
52.48 
52.37 

us. 12 

0 . 1 8  
0. u2 
0.86 
1.54 
2 .  u9 
3.72 
4.24 
7.33 
9.87 

1 7 - 5 7  
17.83 
73.0u 
29.01 
3 5 . 7 U  
~ 3 . 1 5  
50.89  
58.90 
65.72  
77-59 
80.20 
39.86 
97.9u 

1 1 I3 . 511 
1 3 ? - 8 7  
154.01  
180.43 
216.95 
?“2.0fi 
27  3.47  

A T O n I C  D I S P L A I E R E N T  C H ’ J S S - S E C T I O N S  ( B R A N S J  BY F A S T  E L E r T H O U S  1’4 91 
2-28 A =  58.710 

”V g”-0.652868 NEV T D 4 9 . 0  EV ET=0-698932 I E V  TD-4 3.0 
CASCADE E N E R G Y  (BEV)  PRIMARY C A S C A D E  ENESGY ( 9 E V ’ )  

G.16 0 .70500 9 - 1 3  0 . 1 3  0.75300 
PRTIl  ART 

0 . 1 6  
0.32 
0 . 6 9  
1.29 
2 . 1 1  
3.70 
4.55 
6.39 
8.72 

12.01  
16 .12  
20.56 
2 5 . 2 1  
29.9CI 
3u- 39 
?8-  30 
4 1 - 3 1  
4 3 - 4 3  
4 5 - 0 9  
U6.47 
47.66 
UR.32 
U B . 9 9  

48 .64  
U8. 0 7  
0 1 - 5 0  
Q 7 . 2 3  
117.13 

aa.95 

0.77 
0.09 
1.29 
7.1 1 
i . 2 0  
u.55 
5 .39  
8 .72  

1 2 . 0 1  
1 6 . 1 5  
20.83 
26.16 
37.34 
3‘1.05 
96.3 3 
53.Y1 
5‘3.73 
66.00  
7 2 . 9 3  
01.59 
88.99 

120 .73  
1 3 9 . 5 5  
163.U5 
195.81  
2 2 8 . 1 2  
747.1 u 

107.62 

0.71200 
0 .72600 
0.74700 
0.775 0 0 
0 .81000 
0 .85200 
0.90800 
0.97800 
1.08000 
1.22000 
1 - 39000 
1.60000 

2.23000 
2.65000 
3.lUOOO 
3.63000 
u.19000 
4 .89000 
5.94000 
6 .98000 

1o .uoooo 
20.90000 13.90000 

74.90000 
69 .00000 

1 3 9  .00000 
209.00000 

i .a8ooo 

0.28 
0.59 
1.10 
1- 82  
L.7Y 
4 - 0 0  
5 - 6 8  
7.7R 

10.17 
1 4 - 5 8  
18. h 4  
22.85 
27.28 
31.40 
39.99 
37.69 
34-59 
4 1 - 0 8  
It>. 31 
43.38 
U 3 . 9 6  
4u. 5 3  
uu.51 
U4.20 
4 3 - 6 8  
$3.17  
4 2 . 3 3  
42. 8U 

0.28  
0.59  
1.10 
1.82 
2 .78  
4.00 
5. b8 
7.78 

I O .  77 
14.60 
18.89 
23.72 
29.48 
35-80 
‘42.38 
4 9 - 0 1  
5 6 - 1 7  
60 .56  
56.85 
1 4 . 9 1  
81.56 
98.25 

110. 48 
127.72 
149.U7 
179.86 
208.20 
225.59 

(I. 7 5  B O  I) 
0.77300 
0.77500 
0 . 8 2 5 3 0  
0.85200 
0.9050D 
0 .96500  
1.0UJ00 
1 .15300 
1.30300 
1.18300 

2.00300 
2.37300 
2.82300 
3 . J 3 3 3 0  
3.85300 
4.45300 
5.20300 
6.31100 
7.43300 

11 “ 1 0 3 0 0  
lU.80390 
77.20303 
37.10300 
7U.30D00 

1U8.00300 
221.00~00 

i . 7 0 3 0 0  

E V  ET4.743305 nev 
P R I M A R Y  C R S C A D E  

n. 11 
0 .25  
0 . 5 1  
0 . 9 5  
1.61 
2. ua 
3.57 
5.11 
7 - 0 4  
9 - 8 4  

13.38 
17.12 
20.96 
2 5 - 0 4  
28.87 
32. I O  
311.6U 
3 6 - 3 8  
37.72 
38.84 
3 9 - 8 0  
U0.32 
40 .82  
uo.79 
40.50 
40.02 
39.57 
39.35 
19 .21  

0.11 
0.?5 

0.9t 
1.61 
2.49 
3 . 5 7  
5.11 
7.0u 
9.8U 

17.37 
2 1 . 1 q  
7 7 . 1 7  

39 ~ 1s 
US. 27 
40.60 
55.89 
61.75 
69 .10  
75-37 
YO. R O  

117.58 
117.53 
16u.69 
191.60 

n. 5 3  

1 3 . 8 1  

33-00  

i n 1 . 9 5  

2 0 7 . ~ 5  
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A T O R I C  DISPLA-SNENT CRZISS-SECTIONS (BRRYS) B Y  FlST ELECTROVS I N  NI 
2=28 A =  58.710 

T0=52.0 EV E1=0.786162 N E V  TD=56.0 EV ET=0.827647 I E V  T0=53.0 E V  ET=O.867884 Y E V  
E N E R G Y  ( K E V )  

0.79400 
0.80100 
0.81700 
0.84100 
0.87200 
0.91100 
0.95900 
1.02000 
1.10000 
1.21000 
1.37000 
1.57000 
1 .00000 
2.12000 
2 .51000 
2.98000 
3.53300 
4. 08000  
4.71000 
5 .50000 
6.68000 
7 .86000 

11 .70000 
15.70000 
23.50000 
39.30000 
78.60000 

157.00000 

T0=64.0 
E N E R G Y  ( N E W  

0.91600 
0 .92500 
0.94300 
0 .97000 
1.00000 
1 .05000 
1 .10000 
1.17000 
1 - 2KOOO 
1.40000 
1.58000 
1.81000 
2.08000 
2.44000 
2.90000 
3 .44000 
4. 08000 
4 .71000 
5.40000 
6.34000 
7 .70000 
9.06000 

13.60000 
18.10000 
27.20000 
45.30000 
90.60000 

181- 00000 

PRTKARY 
0.11 
0 . 2 1  
0.45  
0.85 
1 - 4 2  
2.21 
3 .23  
4 . 6 0  
6 . 4 3  
9.89  

12.24 
15 .90  
19.42 
23.29 
26.76 
29.71 
32 .05  
33 .64  
34. 89  
35.90 
3K.77 
37 .23  
37.fi7 
37.64 
31.37 
36.93 
36.52 
36.32 

CASCADE 
0.11 
0 . 2 1  
0 . 4 5  
0.85 
1.42 
2.21 
3.23 
4 .60  
6 .43  
8.89 

12 .26  
16 .15  
20.2 2 
25.28 
30.69 
36 .35  
4 2 - 0 6  
47.0 1 
51.98 
57.40 
64 .25  
70.0 1 
8 4 - 1 9  
94.74 

109 .20  
127 .65  
152.59 
177.54 

E N E R G Y  ( R E V )  
0 .83500 
0.84400 
0.86000 
0.80500 
0.91800 
0.96000 
1.00000 
1.07000 
1 .15000 
1 .28000 
1 .44000 
1 .65000 
1 .90000 
2 .23000 
2.64000 
3 .14000 
3 .72000 
4.30000 
4 .96000 
5 .79000 
7 .03000 
8.27000 

12 .40000 
16 .50000 
24.80000 
81.30000 
82 .70000 

165.0000 0 

PRINRRY 
0.08 
0.19 
0.40 
0.75 
1 .28  
2.01 
2. 7 6  
4.14 
5.75 
8. 3a 

11.31 
1 4 . 7 5  
1 8 . 1 5  
21 .67  
24.91 
27. 68  
29.85 
31. 31 
32.45 
33 .31  
34 .17  
34 .59  
34.98 
34. 9 5  
34.69 
34.28 
33.90 
33.72 

CAS-ADE 
0.08 
0.19 
0. 40 
0.75 
1 .28  
2.01 
2.76 
u. 111 
5.75 
8.34 

11.34 
14.98 
1 3 . 9 2  
23.57 
23.64 
33.99 
39.34 
43.97 
4 0 - 5 9  
53.63 
60.01 
65.37 
7 s .  t32 
8 8 . 3 4  

101.93  
118 .94  
142.15 
165.28 

E N E R G Y  ( V E V )  
0.97500 
0.89300 
0.93200 
0.92930 
0.96300 
1.00100 
1.05100 
1.12300 
1.21300 
1.34300 
1.51300 
1.73300 
1 .99303 
2.311130 
2.77300 
3.29300 
3.90100 

5.20300 

7 .37000 
0.67303 

13.00300 
17.30300 
16.00300 
43.30300 
86.70300 

173.00300 

u . s i n o o  

6.07300 

P R I N A R Y  CASCADE 
0.08 0. O B  
0.17 0.17 
0.35 0.35 
0.68 0.68 
1.16 1.16 
1.73 1.73 
2.55 2.55 
3.78 7.78 
5.41 5. 41 
7.72 1.72 

10.56 10.58 
13.78 14.01 
16.96 17.K9 
20.30 22.12 
23.33 26.89 
25.89 31.89 
27.92 36.93 
29.28 41.29 
30.33 45.61 
31.18 50.34 
31.91 56.31 
32.30 61.33 
32.65 73.91 
32.61 82.82 
32.36 95.51 
31.99 111.39 
31.64 133.0fi 
31-47  154.66 

A T O R i C  DISPLAZEMENT C R 3 S S - S E C T I O N S  (BARNS) BY FRST ELECTRONS I N  YI 
2=28 A =  58.710 

E V  ET=0.906981 R E V  
PRINllRY CASCADE 

0.01 0 . 0 7  
0.15 
0.32 
0.61 
0.98 
1.66 
2.40 
3.50 
4.96 
7.22 
9 . 9 3  

12 .97  
15.94 
19.05 
21.96 
24.311 
26.24 
27. 49  
28.U8 
29.26 
29.94 
30.29 
33.61 
30.57 
30.33 
29.98 
29.6K 
29.50 

0.15 
0 .32  
0 . 6 1  
0 . 9 8  
1 .66  
2.40 
7.  5 0  
4.96 
7.22 
9.96 

13.19 
16.65 
20.78 
25.39 
30.07 
34.84 
38.90 
4 3 - 0 2  
47.42 
53.05 
57.77 
69 .63  
77 .99  
89.89 

1 0 4 . 7 9  
125 .08  
145.37 

0 .96300 
0.98200 
1.01000 
1 .04000 
1.09000 
1 .15000 
1 .22000 
1.32000 
1 .46000 
1 .65000  
1.89000 
2.17000 
2 .55000 
3.02000 
3.59000 
4 .2  5000 
4.91000 
5.h7000 
6.61000 
8 .03000 
9 .45000 

14.10000 
18 .90000 
28 .30000 
47 .20000 
94.50000 

189.00000 

TD=68.O EV ET=0.945027 I E V  
E N E R G Y  ( N E V )  PRIKARY CASZAOE 

0.95400 0.06 0.06 
0. 1 3  
0.29 
0.55 
0.87 
1. 4 8  
7. 78 
3.28 
4.76 
6. RO 
9. a0 

1 2 . 2 8  
15.07 
18.04 
20.72 
27" 9 8  
24.74 
25 .92  
2K. R4 
27.56 
28.19 
28. 52 
28.81 
28.76 
28.54 
28.21 
27.91 
27.76 

TD=72.0 
E N E R G Y  (YEY) 

0.99100 
0.13 
0.29 
0.55 

1 48  
2.28 
3.28 
4.76 
6.80 
9 - 4 3  

12.50 
15 .76  
19.72 
2 4 - 0 0  
28.49 
32.95 
36.81 
110.70 
U4. 86 
50. 18  
54.65 
65.65 
73.73 
84.85 
98.92 

110.05 
137.17 1 

0.87 

1.00300 
1 .02300 
1.05333 
1.09300 
1.13300 
1.19300 
1.27300 
1.37300 
1.52300 
1.71330 
1.96303 
2.25300 
2.65300 
3.14300 
3.73330 
4.u1300 
5.10300 
5.39300 
6.97300 
8.34300 
9.82300 

14 .10300 
19.60300 
29.U0300 
119.103 0 0  
98.23300 
196.03130 

E V  ET=0.982105 N E V  
? R I N P. RT CAS C A D E  

0 .05  0.05 
0.11 0.11 
0.26 0.26 
0.51 0.51 
0.90 0.90 
1.34 1.34 
2.07 2.07 
3.10 3.10 
4.45 4. 45 
6 . 4 6  6.46 
8.83 8.86 

11.58 11.79 
1 4 - 7 3  lU.fl9 
17 .08  10 .70  
19.62 22.78 
21.75 27.03 
23.40 31.23 
24.51 34.92 
25.37 38.60 
26.06 42.56 
26.64 4 7 - 5 8  
2 6 - 9 4  51.82 
27.70 62.32 
27.16 69.82 
26.95 80.37 
26.6'4 9 3.70 
26.36 111.74 
26.22 129.75 
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ATONIC D I S P L b C E f i E N T  C A 3 S S - S E C T f O N S  ( U A R N S )  BY PAST E L E C T R O N S  I N  llr 
Z=28 A =  58.710 

TD.76.0 
ENERGY (XEVI 

1 .ozoon 
i . o3oon  
1.05000 
1 .08000 
1.13000 

1.24000 
1.32000 
1 .42000 

i . i a o n 0  

i .57nno 

2 ,39000 

1 .78000  
2.03000 

2.7UOOO 
3.25300 
7 .86300 
U.58000 
5.29000 
6.103OO 
7.12000 
R.65000 

10"1I)000 
15.20000 
20.30000 
30 .50000 
50.90000 

101.00000 
i 03 . f l oooo  

ENERGY ( M F V )  
1.13000 
1.111000 
i . i s n o n  

1.29000 
1 .20000 

1.30 o no 
1.3fi000 
1 .45000  
1.57000 
1 , 7 3 0 0 0  

2 .2ao00 
1 . 9 6 0 0 0  

i . 5 8 0 0 0  
3.02000 
i - 5  9 0 0 0 
11.26000 
5.0 Ji 0 D O  
5.83000 
h.77000 
7 .85000 
9 , 5 3 0 f l O  

11 .20000 
1 5 .  sonoo 
? ~ . U O D O ~  
33.50300 
'16.10300 

112.00000 
22u.ooono 

E V  E r = i . o i u 7 8 u  M E V  TD=80.0 
P R I O A H Y  

0.01 

0 . 1 P  
0.40 
0. H U  
1.3U 
2.01 
2 .96  
11-20 
6.011 
8.46 

13.57 
l b . 1 8  
1 8 - 6 1  
20 .63  
2 1 - 2 1  
23.26 

24.70 
25.25 
25.52 
25.77 
25.73 
25.53 
25.73 
24.97 
2U.84 

0.06 

10.98 

211.06 

C A S C A D E  
0 . 0 1  
0.06 

0.40 
0.84 
1.111 
2.07 
2.96 
9.20 
6.0U 
8.48  

11 .18  
lU.22  
17 .7?  
21.611 
25.67 
29.75 
33.2 3 
36 .70  
Y0.118 
45.76  
49.08 
59 .17  
66.32 
76.36 
88.98 

1 0 5 . 8 8  
123 .12  

0. I R  

E N E R G Y  ( M E V )  
1.06000 
1 .0  7000 
1.09000 
1.120DO 
1.16000 
1 .22000 

1 .36000 
1 .U7500 

1 - 280 00 
1.63000 
1 - 8 ($0 0 0  

2.4 200 0 
2.  i o o o n  

2.84000 
3 .37000 
11.oofloo 
Y.74000 
5.U7000 
6.32000 
7.37000 
8.95000 

l i .R0000 
21.00000 

52 .60000 
105.00000 

i o .5ooon  

3i.fiorioo 

210.00000 

P R I I I A R Y  
0.03 
0. 08 
0. 19 
0. 3 9  
0. 70 
1. 25 
1.Rfi 
2 .73  
1. 9 9  

5 .80  
8.03 

10.u5 
12.72 
15. u u  
17.75 
1 9 - 5 9  
21 .11  
22.12 
?).E8 
2 3. u9 
24.00 
24.26 
211. U R  
24.4U 
24. 2 5  
23.47 
2 3.72 
23.60 

CRSChDE 
0.03 
0.08 
0.19 
0.39 
I),  70 
1 - 7 5  
1.86 
2.71 
3 .99  
5.80 
3.06 

10.6U 
13.54 
16.94 
20.69 
2U.52 
28.39 
31.68 
35-03 
38.61 
43.16 
46.90 
56.50 
63.18 
72.76 
84.69 

lOO.LI9 
117.16 

ENERGY (I B V )  
'1. OYJOO 
1.10100 
1.1iJDO 
1.16300 
1.20'IDO 
1.261 00 
1.32300 

1.52300 
i . a i 3 n o  

1.59330 
1.93330 
2 .17000  
2.50300 
2.93000 
3 . 9 8 3 0 0  
U.13000 
4.89000 
5.65000 
6 .52300 
7.6 1 30 0 
9 . 2 4 3 0 0  

10.80300 
15.30300 
21.70000 
32.60300 
S. r .UO330  

io8.oonoo 
217.00000 

R r O n I L  DXSPLAIEBEttT T R 3 S S - S E C T I 0 N S  ( B A R N S )  B P  PAST $LECl!RI)RS TN TI 
2 = 2 8  A =  5 8 , 7 1 0  

E V  E r = i . i Z z o i ~ ~  ~ E V  T D = 9 2 . 0  EV ET:1.155162 IEV T3o3h.O 
P H I N A R Y  

0.03  
3.07 
0 .16  
0.38 
0.65  
1 .12  
1.64 
2.48  
3.66 
5 .22  
1 - 3 3  
9.57 

11.82 
IU.08 
1 6 . 2 1  
1 7 . 9 3  
19 .26  
20.16 
20. R U  
21.39 
21 ~ 83  
22.06 
22 .26  
22.21 
2 2 . 0 3  
2 1 - 7 8  
21.5b 
21 . u s  

C A S C A D E  
0 . 0 3  
0.07 
0.16 
0.38 
0 . 6 5  
1 .12  
1.64  
2-48 
1.56  
5.22 
7 . 3 5  
9.76 

12.111 
15.48 
18.95 
2 2 - 4 7  
2 5 - 9 7  
25.03 

3 5 . 3 s  
3 2 . 0 7  

39.49 
u2.911 
5 1 - 6 2  
57 .77  
65 .42  
7 7 - 3 4  
92.08 

106.86 

m E a G Y  ( N E V I  
1.16000 
1.17000 
1 .20000 
1.23000 
1 .28000  

1 .40000 
1.50000 
1 . 6 1 0 0 0  
1.79000 
2.0?000 
z.31000 
2. 65000 
3.11000 
3 . 6 ~ ~ 0 0  
'4.38000 
5.79000 
6.00300 

9 . ~ 1 0 0 ~  

17 .30000 

57.70m00 

1.33008 

6 . 9 3 0 0 0  
8.08000 

11.500 0 0  

23.10000 
3u.60000 

11 5 - 00000 
731 .OOOOO 

P X I l l R R Y  
0.02 
0. os 
0.1 J 

0.33 
0.6U 
0.99 
1.55 
2 - 0 3  
3. uu 
5.08 
7.09 
9. 20 

11. 30 
13 .50  
15.52 
17. 17 
18.85 

19 .95  
20. 46 
20.89 
2 1 . 1 0  
21.29 
21.2u 
21 .07  

20.62 
20.52 

19.30 

70. n j  

C A S C A D F  
u. 02 
0 . 0 5  
0 .  17 
I). 3 1  
0.64 
0.99 
1 . 5 5  
2.113 
3 . U Q  
5.08 
7.06 
9.39 

11.87 
1U.Hh 
1Y.16 
21.511 
24. Q3 
27.86 
30.78 
33.91 
37.88 
Ul. 14 
U9.50 
55-42 
63.67 
7U.09 
88. 16 

102.39  

ENERGY ( ' I E V )  
1.13300 
1.21300 
1.23300 
1.2730D 
1 .31300 
1.37300 
l.DB>OU 
1.5r1300 
l . f ib3OU 
1.94300 
2.37300 
2.37300 
2 .73000 
1 ,20300 
3.83330 
U.51030 
5.30030 
6.17000 
7.12300 
8.31300 
10.00~00 
11.90300 
17.93300 
23.70300 
35.f ionoo 
~ Y . ~ O ~ O O  

l l8 .307U3 
237. o o ) o n  

EV ET~l.OBHlH8 BFV 
P H I N A R Y  

0.01 
0.05 
0.20 
0.38 
U. 67 
1.17 
1.79 
2.h5 
3.81 
5. UY 
7.65  
9.18 

12 .35  
14.72  
1 6 . 9 U  

20.15  
21.09 
21 .31  
22.38 
2 2 . 8 6  
23.10 
23.32 
2 3 . 2 7  
23.09 
22. A2 
22.59 
22.117 

18 .75  

C k S C 3 . D E  
0.01 
0 . 0 5  
0.20 
0.38 
0.67 
1.17 
1.74 
2.65 

5 - 4 9  
7.68 

1 0 . 1 7  
19.95 
16.17 
19 .77  
23.44 
27.12 
30.29 
33.46 
36.90 
41.23 
44.72 
5 7 " Y Y  
bo. 35 
69.UU 
80.86 
96.17 

111 .76  

3.81 

E V  ET=l.lY7659 REV 
PRIMARY 

0 . 0 1  
0.07 
0.15 
0 .34  
0.56 
0.96 
1 - 4 9  
2.30 
3.33 
U.8I 
6.70 
8-80 

I!). 88 
12 .9u  
10.92  
16 ,UY 
17.71 
1R.52 
19.13 
17.62 
20.01 
20.23 
20 .  uo 
20.35 
20.19 
19 .96  
19.75 
19.66 

C A S C B O E  
0 .01  
0.07 
0.15 
0.19 
0 . 5 b  
0.96 
1.119 
2.30 
3.33  

6.73 
8.98 

1 1 . 4 8  
14.31 
17.99 
20.711 
2 3-98 
26.79 
29.58 
3 2 . 6 0  
3 6 . 2 4  
39 .UY 
L17.57 
53.19 
6 1 - 1 5  
71.12 
84.77 
98.21 

u. n7 
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L T O O I C  DISPLAZEnERT C R 3 S S - S E C T T O Y S  ( B A R N S )  B Y  PlST ELECTRONS I N  C U  
Z=29 R =  63.590 

0.10700 
0.10900 
0.11200 
0.11600 
0.12100 
0 .12800 
0.13600 
0.14700 
0.16200 
0.18300 
0 .21300 
0 .24100 
0.28300 
0 .33600  
0 .39900 
0.472 00 
0 .54600 
0.63000 
0.73500 
0.89200 
1.05000 
1 .57000 
2.10000 
3.15000 
5.25000 

10 .50000 
21 .ooooo 
31.50000 
52.50000 
73.50300 

105.00000 
210.00000 

22.88 
4 4 - 3 9  
74.19 

109.85 
148.79 
194.73 
237.53 
283.75 
330.17 
374.50 
410.73 
436.51 
457.48 
472.70 
483.13 
490.34 
492.96 
Uq8.42 
501.20 
503.53 
504.61 
504.21 
501 .65  
416.12 
488.07 
477.76 
471.34 
469.29 
U67.71 
U66.96 
466 .25  
46Lt.93 

70= 4.0 E V  ET=O.135006 R E V  
E N E R G Y  (NEV) PRIflARY CASCADE 

0.10600 11.59 11 .59  
22 .88  
44.39 
74 .19  

1 0 9 . 8 5  
148 .79  
194 .73  
237.53 
2 0 3 . 7 5  
330 .17  
3 7 4 . 5 0  
411.77 
uu3 .79  
4 7 7 . 3 2  
510 .58  
542 .98  
575.17 
604 .27  
634. 4 8 
669 .22  
7 1 6 . 5 4  
759 .03  
880 .27  
978.7U 

11 29.57 
1336.64 
1636.00 
1947.44 
2132.63 
2367.72 
2523.17  
2688.09  
3008.74 

T O =  8.0 
E N E R G Y  ( n E V )  

0.19600 
0 .19300 
0.20200 
0 .20800 
0.21500 
0.22500 
0.23700 
0 .25200 
0 .27200 
0.30100 
0.34000 
0.38900 
0 .44700 
0.52500 
0.62200 
0.73900 
0.87500 
1.01000 
1 .16000 
1.36000 
1.65000 
1 .94000 
2.9 1000 
3.09000 

EV $T=0.19455U MEY 
PRIMARY CAS?!.DE 

2.42 2.42 
5 .68  5.68 

11 .9u  11.9U 
20 .70  20.70 
30.09 30.09 
42. 17 42.17 
54. 92 54.92 
68.72 60.72 
84.2'1 8 4 - 2 4  

102. 4 8  102. 98 
121.58  121.50 
139 .  06 140.59 
156.29 159.64 
172.83 181.U4 
1 8 7 . 8 8  204 .63  
201.00 228.81 
2 1  1.92 253.42 
219.230 275.17 
226 .24  296.99 
232 .33  323.11 
2 3 7 . 9 8  356 .36  
241. 39 385.45 
2 4 5 . 7 0  U62.87 
246 .08  521.62 

5 .83000 244.67 607 .13  
9 .72000 241.46 719.08 

19 .40000 237.28 874 .  51 
3 8.9 00 0 0 234.91 1033.86 
58 .30000 234. 17 1127.20 
17 .20000 233. 54 1245.54 

136 .00000 233.21 1373.35 
194 .00000 232.87 1405.60 
389.00000 232.20 1566.67  

TDl l2 .0  
E N E R G Y  ( 7  E V )  

0.27500 
0.27300 
0.25190 
0.29300 
0.30130 
0.31700 
0.33130 
0.35500 
0.39330 
0.22100 
0.17300 
0.54700 
0.63030 
0.73300 
0.87500 
1.04300 
1 .23503 
1.42303 
1 .64303 
1.91300 
2.32130 
2.73300 
4.10300 
5.47000 
8.21300 

13.63330 
27.30030 
54.70030 
A2.10330 

136.033 30  
191.00300 
273.00330 
547.00330 

r ~ = i 6 . 0  
E N E R G Y  (ilEV) 

0.34900 
0 .35200 
0.35900 
0 .37000 
0 .38400  
0.401 00 
0 .42200 
0 .44900 
0.43400 

E V  ~ r = o . 2 7  
P R I H A R Y  

1.13 
2 .75  
5.38 
9.88 

15.02 
20.65 
27.40 
75.27 
43.84  
55.08 
h7.66 
80.33 
92.75 

105 .49  
117.53 
128.09 
136.87 
143.20 
1U8.50 
153.04 
157.38 
159.94 
153 .03  
161 .30  
162.37 
160 .30  
157 .76  
156.41 
155.98 
155 .60  
155 .38  
155.16 
154.71 

3951 MEV 
CASCADE 

1.13 
2.75 
5 - 3 8  
9.80 

15.02 
20.65 
27.40 
35.27 
U3.84 
55.08 
67 .66  
80 .89  
95.05 

111.29 
129.07 
147.64 
166.49 
183.20 
200.50 
219.37 
21111.26 
265.78 
321.61 
362.73 
422.19 
497.58 
603 .36  
710 .  10 
772.7K 
R50.79 
903.27 
958.U4 

1065.72 

A T O X I C  DISPLAZEOEBT CR3SS-SECTIONS (BIIRNS) B Y  PRST ELECTROYS I N  C U  
Z=29 A =  63.540 

E V  RT=n.346025 O E V  TD=20.0 EV ET=O.U12490 X E V  TD=24.0 E V  ET=0.47U483 B E V  ~~ 

P R I l l A R Y  CASCADE 
0.76 0.76 
1.51 1.51 
3.24 3.24 
5.87 5.07 
9 . 0 8  9.08 

12.79 12 .79  
17.11 17 .11  
22.30 22.30 
20.49 20.49 

0.53600 36 .73  36 .73  
0.60500 46.21 46 .22  
0.69200 56.26 56 .75  
0.79500 66.04 67.011 
0.93400 76.48 81.07 
1.10000 R5.95 94.95 
1.31000 94.78 110 .31  
1 .55000 101.86  125 .63  
1 .79000 106.93  139 .16  
2.07000 111.15 153 .17  
2 .42000 114.75 1 6 8 . 6 3  
2.9QOOO 118.03 188 .39  
3 .45000  119.92 205.32 
5.19000 122.08  248 .69  
fi.92000 122.21  280.30 

10 .30000 121.48 324.78 
17.30000 113.90 383 .51  
34.60000 110.13  462.92 
69.20000 117.22 5U2.99 

103.00000 116.93  589.09 
173. ooono 116.66  hU9.26 

Z N E R G Y  (MEV) P R I R B R Y  CASCADE 
0 . 4 1 6 0 0  0. 49  0. 49 
0.42000 1.05 1 .05  
0.42800 2. 1 7  2.17 
o .uu1oo 3 .95  3.95 
0 .45700 6. 1 0  6.10 
0.473 0 0  8. 86 8.86 
0.50300 1 2 - 0 4  12.04 
0.53600 16 .06  16.06 
0.57700 20.77 20.77 
0.63900 27 .33  27.33 
0 .72100 35.02 35.05 
0 .02400 43.31 4 3 -  7 3  
0.94800 51.57 53.11 
1 .11000 60.17 64 .01  
1.31000 60.711 75.86 
1 .56000 75.57 83.00 
1 .85000 81 .54  101.86 
2.14000 8 5 . 7 3  113.33 
2 47000 89 .09  124.89 
2.88000 91 .93  137.52 
3.50000 
4.12000 
6.18000 
0.24000 

12.30000 
20.6 00 00 
41 .20000 
82. 40000 

123.00000 
2 0 5  - 00000 

94 .53  153 .89  
96 .00  167 .85  
97. 59 203.32 
97.65 229.00 
97.01 265.22 
9 5 - 7 6  312 .24  
94.Ul 375.99 
93 .73  4UO.16 
93.51 477.31r 
93.30 525.22 

ENERGY(1EV) PRIYARY CASCADE 
0.47900 0.39 0.39 
0 . 4 8 3 0 0  0.74 0.74 
0.49330 1.62 1.62 
0.50700 2.05 2.85 
0.52500 4.53 4.57 
0.55)OO 6.6U 6.64 
0.57300 9.08 9-08  
0.61500 12.32 12.32 
0 .66400  16.26 16 .26  
0.73500 21.72 21.72 
0.83530 20.30 28.32 
0.9U300 35.36 35.74 
1.09300 42.45 43.80 
1.23300 50 .00  53.41 
1.51300 56.90 63.66 
1.80300 63.18 74.92 
2.13300 68.16 86.06 
2.46300 71.63 95.82 
2.04330 7 4 - 4 4  105.75 
3.32300 76.01 116.7U 
4.03300 78.90 130.61 
4.74300 80.07 142.42 
7.11333 81 .29  172.41 
9.48300 81.30 194 .03  

14.20300 80 .73  224.60 
23 .70300 79.70 263.77 
47.40300 78.62 317.02 
94.80330 70.09 370.55 

142.00300 77.91 401.82 
237.00300 77.73 QUl.U6 
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ATOIIC DISPLATEnEtTT C H 3 S S - S K T I O N S  (BARNS) BY FAST ELECTRONS IN CO 
Z = 2 9  A =  63.5140 

r~=52.0 3v Er=o.830482 M E V  TD-56.0 EV ETe0.873389 M E V  TO=53.0 E V  ETZ0.915976 MEV 
ENERGY (NEVI 

0.83800 
0.84700 
0.86300 
0.88800 
0.92100 
0.96300 
1.01000 
1.07000 
1.16000 
1.28000 
1.U5000 
1.56000 
1.91000 
2.24000 
2.65000 
3,15000 
3.73300 
4.31000 
4.98000 
5.81000 
7.05000 
8.30000 

12. l t oooo  
16.60000 
24.90000 
4 1.50000 

166.00001) 
83.00300 

TD=64.0 
ENERGY (HEV) 

0.96600 
0.97500 
0.99500 
1.02000 
1.06000 
1.10300 
1.16000 
1.2uooo 
1.33000 
1.U8000 
1.67000 
1 9 1000 
2.20000 
2.58000 
3.06000 
3.63000 
U.30000 
4.97000 
5.74000 
6 .69000  
8.13000 
9.56000 

1 4. 30000 
19.10000 
28.73000 
47.80000 
95.60000 
191.00000 

EV 

PRIlARY 
3.09 
0.20 
0.43 
0.81 
1.37 
2.17 
3.12 
4.40  
6.36 
8.94 
12.35 
16.03 
19.68 
23.45 
26.91 
29.86 
32. 16 
33.71 
34.91 
35.87 
3 6 . 6 9  
37.12 
37.48 
37.41 
37.09 
36.63 
36.21 
36.00 

CASCADE I 
0.09 
0.20 
0.U3 
0.81 
1.37 
2.17 
3.12 
4 - 4 0  
6 . 3 h  
8.94 

12.38 
16.29 
20.53 
25.52 
30.96 
36.70 
u2.42 
47.39 
52.40 
57.78 
64.59 
70.36 
84.62 
95.01 

109. 46 
127.65 
152.39 
177.17 

2NERG.f (MEV) 
0.88200 
0.89100 
0.90800 
0.93500 
0.97000 
1.01000 
1.06000 
1.13000 
1 - 22300 
1.35000 
1.52000 
1.7YOOO 
2.00000 
2.35300 
2.79000 
3.32000 
3.93000 
4.54000 
5.2'4000 
6.11000 
7.42000 
8.73000 
13.10000 
17.40000 
26.20000 
$ 3  - 60000 
87.30000 
174.00000 

P R I  NR RY 
0. 08 
0.18 
0.37 
0.73 
1. 25 
1.90 
2.79 
4. 1 1  
5. 8 5  
8.37 
11.37 
14. 82 
18.21 
21.79 
25.07 
27.82 
29.95 
31.37 
32.47 
33.35 
34.10 
34. 4 8  
34. 80 
34.73 
34.43 
3Y. 00 
33.61 
33.43 

CASZhDE 
0.08 
0.18 
0.37 
0.73 
1.25 
1.90 
2-79 
4. 1 1  
5.85 
8.33 
11-40 
15.06 
19.00 
23.73 
28.93 
34.34 
39.68 
44.31 
48.96 
53.96 
60.34 
65.69 
74.11 
89.52 

102.07 
118.92 
1u1.9u 
164.84 

ENERGY (YE'?) 
0.92500 
0.93100 
0.95200 
0.93330 
1.01300 
1.06300 
1.11300 
1.19300 
1.28300 
1.11300 
1.50300 
1.33300 
2.10330 
2.47000 
2.93330 
3.U8330 
4 .12330 
4.75000 
5.49330 
h.91330 
7.78330 
9.15000 
13.70300 
18.30190 
27.40300 
45.70300 
91.50300 

183.OO)OO 

ATONIC DISPLACETENT CRJSS-SFCTlONS ( B A R N S )  B Y  PAST ELECTRONS IN CU 
2=29 A =  63.540 

EF=0.956856 HEY TO-58.0 EV ET=0.996629 MEV TD=72.0 
P R I V A R Y  CASCADE ENERGY (FEY) PRIMARY CASCllDE ENERGY (YEV) 

0.07 0.07 1.00000 0.02 0.02 1.04300 
0.14 0.14 1.01000 0.08 0.08 1 - 05300 
0.31 0.31 1.03000 0. 23 0.23 1.07330 
0.56 0.56 1.06000 0.48 3. 48 1.10300 
1.01 1.01 1.10000 0. 8 8  0.88 1.14300 
1.52 1. 52 1.15000 1. 46 1.46 1.20300 
2.36 2.36 1 - 2 1000 2.22 2.22 1.26300 
3.57 3.57 1.290 00 3. 31 3.31 1.34300 
4.98 4.98 1.39000 4.73 u. 73 1.u4300 
7.30 7.30 1.5~000 6.84 6.84 1.50330 
10.04 10.07 1.74000 9.47 9.50 1.51300 
13.08 13.31 1.99000 12.35 12.57 2.07300 
16.12 16.87 2.29000 15.21 15.93 2.38300 
19.23 21.04 2.69000 18-17 19.91 2.79300 
22.10 25.63 3.18000 20.82 211. 18 3.31330 
24.45 30.34 3.78000 23.07 28.69 3 . 9 3 3 0 0  
26.31 35.09 4.48000 24. 81 73.70 U.65300 
27.54 39.20 5.18000 25.9h 37.09 5.33000 
28.49 43.32 5.97000 26. 84 U0.93 6.211DO 
29.23 47.72 6.97000 27.54 U5.13 7.24000 
29.87 53.35 8.47000 28.13 59-45 8.803D0 
30.19 58.05 9.96000 28.42 511.07 10.30300 
30.45 69.711 14.90000 28.65 6'3.90 15.50300 
30.37 78.16 19.90000 28.58 73.83 20.70300 
30.11 89.98 29.80000 28. 33 8a.87 31.00300 
29.74 104.76 49.80000 27.98 98.88 51.70300 
29.40 12'4.89 99.60000 27.67 117.M3 103.00~00 

27.52 136.76 207.00300 29.24 145.00 199 .OOOOO 

P R I f i A R Y  CliSCADE 
0.08 0.08 
0.16 0.16 
0.34 0.34 
0.66 0.66 
1.04 1 .ou 
1.76 1.76 
2.55 2.55 
3.89 3.89 
5.45 5.45 
7.69 7. 68 
10.72 10.75 
13.94 14.18 
17.09 17.85 
20.U5 22.34 
23.51 27.21 
2fi.08 32.24 
28.01 37.26 
29.33 41.61 
30.34 45.94 
31.16 50.67 
71.84 56.63 
32.19 fi1.62 
32.118 74. 10 
32.40 93.07 
32.13 95.56 
31.73 111.37 
31.37 132.86 
31.20 154.34 

EV ET=1.035379 NEV 
PRIMARY CASCADE 

0.02 0.02 
0.08 0.03 
0.21 0.21 
0.43 0.43 
0.79 0.79 
1.41 1.41 
2.11 2.11 
3.11 3.11 
4.40 4. 40 
6. 46 6.U6 
8.98 9.02 

11.72 11-94 
1U.41 15.11 
17.18 18.85 
19-74 22.99 
21.84 27.24 
23.46 31.48 
24.55 35.19 
25.38 38.8fi 
26.03 42.r0 
26.58 47.8U 
26.84 51.91 
27.06 62.49 
26-99 69.99 
26.75 80.42 
26.42 93.61 
26.13 111.41 
25.99 129.44 
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ATONIC DISPLACETENT CB3SS-SECTIONS ( B A R N S )  BY FAST ELECTRONS 13 CLl 
2=29 A s  6 3 . 5 4 0  

Tf l *Th .O E V  ET;l.O73181 REV TU=RO.O EV E F 1 . 1 1 0 1 0 2  I I C V  Tfl=3U.O E V  ET4 .14620  
E w R m  I y E v )  P H I W A R Y  C A ~ C ~ U S  E N E R G Y  ( R E V )  P R T i l k R T  C l S C B D E  E N E R G Y  ( ' l e v )  

0.04 0.04 1.15500 

NEV 
SCADE 

0.01 
0.05 
0.19 
0.36 
0.70 
1.10 
1.72 
2 - 1 0  
3-87 
5.53 
7.7U 

10 .31  

16.35 
19.92 
2 I .  6 U  
27.32 
30.53 
3 3 . 6 8  
37.11 
41.44 

1 3 - 0 5  

PnInARY c 
0.01 
0 .05  

0.36  
0.19 

1. odaoo  
1.09OOO 
1.11300 
1 .14300 
11 1 9 3 0 0  

1 . 3 0 0 0 0  
1.3'3000 
1 .50000 
1 .66000  
1.87000 
2.1 ft 0 0 0  
2 .46000  
2.89000 
3 .43300  

i . 2 u n o o  

4. n7000 
u.a2n00 

7 . 5 1 0 0 0  

5.58000 
E .  43000 

0.03 n . q 3  1.12000 
0.08 0.08 
0.20 0.20 

1.13000 
1. isonn 

0.09 

0.38 
0.75 
1.18 

2. 81  
4 - 0 1  
5.87 
8.11 

10.60 
13.03 
15.5fJ 

n. 19 

86 

17. as 
19.73  
21. 1'3 
22. 16 
22.89 
27.46 
23.94 
24.133 
2 4 - 3 5  
2 4 . 2 8  
24.06 
23.77 
23.51 
23.39 

n.09 

0 . 3 ~  
0 . 1 9  

5.75  
1.18 
1.86 
2 . 4 1  
ri.01 
5 .87  
8 - 1 4  

10.81 
13.68 
17.09 
20.H7 
24.71 
28.59 
31.93 
35.26 
38.t34 
43.36 
47.17  
56.57 
63 .35  

84-66 
100.77 
116.90 

72.80 

1.16700 

1.22300 
1.27300 

'I. 79)OO 
I.U9JD0 
1 .60303  
1 .77300  

i . i q 3 n u  

1.32300 

2.00300 

0. UO 
0.81 
1 - 2 8  
1 . 9 2  
2 . 9 4  
!4. 2s 
6.14  
8 . 4 6  

11 .08  
13 .64  
16.31 

25.72 
22.26 
2 3 . .3 0 

24.68 
25 .19  
25.44 
25.63 
25.46 
2 5 - 3 4  
25.03 
2Q.75 
2U.62 

18 .74  

2u.nti 

0.30  
0.81  
1.>8 
1 .92  
2 . 3 a  
4.25 
6 . 1 4  
8.U9 

1 1 . 2 4  
14 .30  
17.9 1 
2 1 . 8 7  
75.90 
29 .95  
7 3 - 4 9  
3 6 - 9 6  
4 0 . 7 3  
u5.49 
99.41 
59.30 
66 .44  
76 .37  
99.90 
o5.ai  
2 2 - 7 8  

1 .18000 
1.23000 
1.28000 

1 .44000 
1 .55000 
1.72000 
1.94000 
2.22000 
2.55000 
2.99000 
3.55000 
4 .21300 
U.Y9000 

6 . 6 6 0 0 0  

i.;500o 

5.77000 

7 .77000 
9.u3oon 

22.20000 

11 .10000 
16 .60000 

33.3 0000 
55.50000 

l l l . D 0 1 ~ 0 0  
222.00000 

0.70 

2.70 

1.10 
1.72 

7.81 
i-53 
7.71 

10 .11  
1 2 . 4 2  
1 4 - 8 5  
17.02 

20.21 
21.13 
21.81 
22.36 

23-02 
23.19 

1 8 - 8 3  

22.81 

2.29300 
2.63300 
3.09300 
5.56SOU 
9.35300 
5.15301) 
5.96300 
6.87300 
0- 0 2 3  I) 0 
9.71300 

l'd.UJ300 
17.10300 
22.90 3 0 0 

57.30000 
1 l ~ . D J O 0 0  
229.003 00  

3a.300~0 

9.12000 
1 0 . 7 0 0 0 0  
i ~ .  no000 

44.91  
53.Yfl 

23.12 fi0.98 
27.92 69.41 
22.64 80 .79  

21 .40000 
32.13000 
53.60000 

107.00000 
2 14. 00000 

22.39 96 .02  
22.28 111.48 

ATONIC UISPLAZZVENT CR3SS-SECTIONS ( B A R N S )  BY PAST 
Z=29 A =  63.5UO 

ELECTRONS IN C U  

E V  E T 4 . 2 5 0 0 6 3  H E V  
PRINARY C A S C A D E  

0. of' 0.06 
0.16 0.  l b  

0.0) 0. 0 3  

0. 29 n. 29 

-0-38.0 
m i r p ? y  ( n v )  

1.19000 
1 .20000 
1.22000 
1.2fi000 
1.31000 
1.3 m o o  
l.!44900 
1 .53000 
I.f i5000 
1 .a3000 
2.06000 
2.36300 
2 .71300 
3.19000 
3.78309 
4 .48300 
lj.31000 
6.1 i t o  on 
7.0)oOOO 
8 . 2 7 0 0 0  

1 0 . 0 0 3 0 0  
11 .snnoo 
17 .70000 
2 3 . 6 0 3 0 0  
3".10000 
~ 9 . 0 0 0 0 0  

11Y.OJ000 
238. n 1 o o o  

E V  e r - i . 1 q 1 5 3 0  X E V  
PRTNBRY CASCADE 

0.03 0.03 
0.06 0 .06  

T U 1 9  2.0 
ENERGY ( t lEV)  

1.22300 
1.24000 

MI E T t l . 2 1 6 1 3 6  R E V  
PRIMARY C ASll DE 

0.01 0 . 0 1  
0.07 U.07 
0 .15  0.15 

TV=3S.O 
ENERGY ( ' I E V )  

1 . 2 6 3 0 0  
1.27000 
1 . 3 0 3 3 0  0 . 1 5  0 . 1 5  

0 . 3 5  0.35 
0.67 0.67 

1.26000 

i .3uono 
1.30000 0.34 3.3u 

0.58 0.58 
1. n5 1.05 
1.60 1.60  
2. uu 2. 4u 

1 . 3 3 3 0 0  
1.18300 
1 .45330 
1 . 5 2 1 0 0  
1.62300 
1.75500 

0.56 0.51 
1.01 1 - 0 1  1 . 1 1  1.11 

1.70 1.70 
2 .51  2 .51  
3-64 3 " 6 U  
5 - 3 4  5.34 
1 - 3 5  7 . 3 9  
9.66 q.86 

11.i3n 12.49  

1 .41000 
1.48000 
1.58000 
1.7ooon 
1 . ~ 8 0 0 0  
2.12000 
2.43000 
2.79000 

1.51 1. 51 
2 . 3 0  2.30 
3 . 3 7  3.37 

6.77 6.80 
8.42 9 - 1 1  

u.85 u.85 
3. 50 3.50 
5 .08  5. O R  
7. OS 7.  on  

1.93300 

2.50300 
2.18190 

2.87000 
3.17301) 
4.00J30 
Q . 7 5 0 0 0  
5.62003 
6.50300 
7 . i0300 
8.75300 

10.60300 
12.503911 
18.70330 
25.00000 
77.SOIl00 
62.50030 

125.00390 
750.00330 

9.27 9.u7 
1 1 - 4 0  11.99 10.96 11.54 

13 .08  1 4 . 4 5  
15, OD 17. b 5  
16.56 20.72 
11.15  2U.16 

14.23 1 5 . 6 9  3.26000 11 .63  75.04 
16.30 19.12 3.89000 15.62 1 8 - 3 5  
17.99 22 .67  4.620 0 0 1 7 - 2 5  21.75 
19.32 26.18 5 .  u7000 1 a. 50 25.14 
2 0 . 1 9  2 9 . 2 3  6.32000 19.33  28.05 18.54 

19.13 
19.69 
19.97  

20.29 
20.22 
20.04 

20.15 

26.98 
29.77 
32.78 
16.53 
39.76 

23-84 32.25 
21.35 3 5 . 5 5  
2 1 . 7 7  3 9 . 5 9  
21 .98  4 3 . 1 1  
22 .1J  51.7a 
22 .07  57 .86  
21.87 66.95 
21.60  7 7 . 2 8  
21.37 91.89 
21.26 106.55 

7,29000 

i0.3oi100 
8 .S1000 

12 .10000 
1R. 2 0 0 0 0  
24.?0600 
36 .40000 
60.80000 

1 2 1 . 0 0 0 0 0  
243 - 0000 0 

1 9 - 9 5  
20. f lu  

2 0 .  83 

30.95 
vi. 10 
31.99  
U l . 2 8  
49.59 
55.48 

21.03 
21. I 7  
21.11 
2 0 . 9 2  
?O. 6 6  
20.114 

U7.G3 
5 3.29 
61.17 6 3 . 6 6  

7 4 - 0 4  
87.95 

19.80 
19.59 
19.u> 

7 1 - 0 7  
NU.51 
9 7 . 9 5  20.34 102.06 
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rn-28.0 
E N E R G Y  ( O E V )  

o.sucano 

n.46400 
n.5mnn 

0.6b3no 

0 . 7 ~ i n o  
o.8uJon 
n.95200 
1. oaoon 

i . u 6 o n o  
i . 7 4 0 0 ~  

2.n100n 

,.zr,ano 

0.55500 

0 . 6  0 u 00 
0.6 3101) 

0.70700 

1 - 25000  

?.Oh000 

2.87000 

3.80300 
4, h7000  
s " U U  000 
8. 16000  

in .  ~ o o o o  
i h . i o o n o  

5u.uoJno 
27.20000 

l0Y.00000 
Ih3.00000 

A T O H I C  D I S P L B Z E N B N T  CR3SS-SECTIDWS ( R A H V J )  BY P l S T  ELECTRONS Iff Z N  
Z=30 A= 65.3YO 

EV P T = o . ~ ~ u z ~ ~  npv T W 5 2 . O  EV ET=U,fiOf)U30 f!eV TDz36.0  E V  FT=0 .653924  REV 
PHINARY C R S T A D E  E N S R G Y ( n E V I  P R I R 4 H Y  

0.28 
0.63 
1.2u 
2.29 
3 . 6 9  
s.0u 
7 -  511 

10.U3 
1j .90 
1 8 - 9 1  
2U.98 
11.21 
39.12 
i r4  - R Y  
5 1 - 6 1  
57.08 
61.59 
64.68 
6 7 . 1 5  
iY.15 
70.92 
71.RI  
72.75 
72.65 
72.04 
71.05 
70.08 
69.61 
69.05 

0.28 
0.67 
1.24 
2.29 
3.69 
5.u4 
7 . 5 4  

1U.U 3 
13.90 
18.91 
25.02 
3 1 . 5 6  
39.U2 
U8.08 
58-20 
68.26 
78.61 
87.65 
9 h . 8 6  

106.73 
l l ? . U 9  

157.bO 
176.37 
204.39 
239. 3 6  

130 .28  

286.94 
33u.20 
362.62 

0.60600' 
0.61200 
0.62400 
0.64200 
0.66fiao 

n.8rtooo 
0.93000 
1.05ono 
1.20000 

2.28000 
3.70000 
1.12000 
3.h0000 
u.2onno 
5.10000 
6.00000 
9.00000 

12.00000 
1 w.00000 

60  ~ 00000 
120.00000 

3 0. 0000 n 

1 80. no0 oo  

0. 23 
0. 48 
1 . 0 1  
1.43 
2.97 
u. us 
6.28 
6.7U 

11.80 
16.20 
21.59 
27. bf, 
33-  34 
39.54 
4 5 - 3 1  
50.22 
5u. I& 
56.  A2 
58.92 
60.64 
62.14 
6 2 - 9 3  
63.64 
6 3 - 5 2  
62.911 
62.12 
61.30 

60.76 
60 .  9a 

ChSCA DE 
0.23 
0.48 
1.01 
1.83 
2.97 
4. 4 5  
6 . 2 8  
8-71 

i1.m 
16-20  
21.62 
27.82 
7u.45 
42.56 
5 1 .  34 

69.?3 
77.77 
85.05 
9U.66 

115.38 
139.29 
156.41 

211.23 
252.91 
29U.7U 
319.24 

6 0 . 5 0  

1 0 5 . ~ 9  

180.64 

EWEZCY (YEV)  
0.66300 

0.6R309 
0 . b 9 J 0 0  
0.72300 
0.75900 
0.79700 

0.66700 

0.95300 

i . i s 3 n o  

0.91530 
1.01390 

1.70300 
1.53300 
1.76500 
2.09300 
?.aAJoO 
2.98330 
J.Ur)3')0 
3.92300 
4.5 7 VO 0 
5 . 5 5 J 3 0  
6 , 5 3 3 3 0  
9.80300 

11.')0300 
19.60300 
3 1 . 6 0 > 0 0  
65.30000 

i 3 0 . 0 0 ~ 0 0  
i 9 6 . 0 0 3 0 0  

PRrnaur 
0.19 
0.Ul 
0.8U 

2.Ud 
3.75 
5.33 
7.5u 

10.25 
1U.08 
1 8 - 9 2  
2u.15 
29 .59  
3 5 .  16 
h0.90 
44.77 

5 0 . 6 6  
5 2 - 5 0  
$3.99 
55.29 
55.97 
5 6 . 5 5  
56.99 

1.511 

4 8 - 2 8  

55.94 
55.18 
5u.u7 
54.12 
54.00 

C A l C R D E  
0 . 1 9  

0.89 
1.50 
2.46 
3.75 
5 .  33 
7.5u 

10.25 

19.95 
?Q.bS 
30.70 
37.93 
u5.97 
4B.21 

69.99 
77.12 
R5.00 

103.59 
124.93 
140.00 
161.66 
188.99 
226.17 
2511.11 

0.111 

1 u . m  

62.60 

95.09 

285.17 

A T O I T C  DlSPLA2EFiENT rHLlSS-SECTTOXS ( B A R N S )  BY PAST ELECTRONS Ti4 ZX 
2-30 A =  6 5 . 3 8 0  

ro=ao.o  F V  m=n.70506b  REV T D 4 4 . 0  E V  ET=0.75UlP3 B E Y  TD=48.0 E V  ET=G.R011RS NEV 
EN C R GY (N BV) 

0.7 1200  

0 .73300  

0 .  lH200 

0.71900 

0.7c~uon 

0.0 1 7 0 0  

0.91h00 
0.99700 
1.03!I00 
1.23000 
1.u1ouo 

o.86oon 

1.62000 I. 90000  

2.67000 
7 .17000  

2 " 2 50 I) 0 

3.56300 
4.23000 
4.Y3DOD 
5.99000 
7.050no 

in .souoo 

35.~0000 

i i k i . ooono  

1u. i o 0 0 0  
31.10300 

70.50000 

211 . 0 0 0 o o  

P B I t l A R Y  
0.16 

0.69 
1.27 
2.10 
3.22 
11.66 
h.60  
9 - 0 7  

12.47 
16.9Y 
21.93 
2 6 . 7 u  
31.79 
36 .46  
uo.41 
43.59 
45.70 
07.36 
9 8 - 6 7  
Y Y . f I 1  
50.U0 
5 0 . 8 9  
50.77 
SU. 3 1  
$9.6'1 

11.33 

49.00 
4 8 - 7 0  
48.59 

C A S C A D E  
0.16 
0.13 
0.69 
1.27 
2.10 
3.22 
4.66 
h.60 
9.07 
12.57 
17.01 
22.25 
27.79 
3u.39 
4 1 - 6 2  
u9.15 
5b. 8 6  
63.U2 
70.1 1 
77.25 
8 b . U l  
9U.13 

113.12 
127.26 
146.62 
171.21 
2 04.6 8 
238.17 
257.66 

EVERGY (MEV) 
0.76100 
0.76900 
0.78900 
0.80600 
0.83700 
0.87400 
0.92000 

1.05000 
1.16000 
1.31000 
i - 50000 
1.73000 
2.03000 
2.u1000 
2.86000 

3 . 9 1 0 0 0  

5.27000 
b.UlD00 
7.54000 

11.30000 

22.60000 

u. 9 m o n  

3 . q ~ n n n  

4.52900 

1 5 .  nooon 

3 7 . 7 0 ~ 0 0  
7s.  uoono 

1 so. oonoo 
226.00300 

P R I R A R T  

0.28 
0.59 
1 - 0 8  
1. R 4  
2. 82 
9 - 1 2  
5.88 
7.97 

11.18 
15.25 
19.77 
24.32 
28-97 
33. 30 
3 6 . 8 9  
39.74 
4 1 . 6 6  
U 3 .  13  
U4.31 
05.33 
45.84 
ufi. 25 
46. 14 
IL5.71 
us. 10  
011.511 
84.27 
UU. 17 

n. 1 3  
cks:a.DE 

0.13 
0.28 
0.59 

1 .80  
2.87 
n.12 
5.88 
7.97 

11.1R 
15.28 
20.06 
25.30 
31 . uo  
38.16 
'45. 09 
5 2 - 1 1  
5 8 . 2 0  
611.23 

79.21 
86.211 

103. RU 
116.23 
134.15 
156.53 
186.92 
217.14 
3 3 5 . 1 6  

1.00 

70.10 

E X E R G Y  ( 1 E V )  
0.80900 

0.83330 

0.98900 
0.92300 

o a i 7 0 0  

0 . ~ 5 7 n n  

o-97100 
i , nz3no  
i . i m o n  
1.2UJ00 
1.O0390 
1.60300 
1.84700 
2.16300 
2 .56330  
3.04300 
3.60500 
4.16300 

6.81300 
8.o iDon 

i z . n w D o  
i6 .003no  
2 4 . ~ ~ 3 0 0  

80. 1 o3nn  
40.00300 

160.00JDO 
?UO -003 3 0  

P R I I I A R Y  

0.34 
0.51 
0.95 
1 . 6 1  
2 - 5 1  
3.67 
5.26 
7.33 

10.37 
1u.14 
18.26 
22.38 
26.68 
3 0 . 6 3  
3 3 . 9 3  
16.52 
30.26 
39.60 
U0.67 
91.58 
42.04 
42.39 
U2.2B 
U1.89  
41.33 
40.8% 
40.5Y 
4 0 . D 9  

0.11 
C R S C A D E  

0.24 
0.51 
0.95 
1,5T 
2.51 
3.67 
5 - 2 6  
7.33 

10.31 
1 9. 17 
1 8 - 5 5  
2 3 . 3 2  
29.00 
35.20 
01.64 
118.10 
53.70 
59.29 
65.37 
73.11 
79.59 
95.77 

107.32 
123.59 
1U4.09 

194.86 
2 1 6 . 2 3  

a. 11 

172.01 



A T O M I C  DISPLLZENENT CRDSS-SECTIONS (BRRYS) BY PAST ELECTRONS I N  ZN 
Z=30 A =  65.380 

TD=52.0 E V  ET=0.846986 MEV TD=56.0 EV ET=0.89110U N E V  T0=50.0 E V  ET=0.933875 MSV 
ENERGY ( N E W  

0 .85500 
0 .86300 

0.90600 
0.9UOOO 
0.98200 
1.03000 
1 10000 
1.18000 

o.8aooo 

1.31000 
1.48300 
1 - 6 9 0 0 0  
1 .94300 
2.28000 
2 .71000 
3 .21300 
3.81000 
4.40000 
5.08000 
5.92000 
7 .19000 
8.U6000 

12 .70000 
16 .90000 
25.40000 
42.30300 
818.60000 

169.00000 

PRIMARY 
0.10  
0.20 
0.44 
0 .84  
1 . u u  
2.26 
3.26 
U.81 
6.62 
9.52 

1 3 . 0 5  
16 .87  
20 .65  
24.68 
28.40 
31.00 
33.81 
35.40 
36.62 
37 * 5 9  

38.81 
39.13 
39.01 
3 8 - 6 5  
38.13 
37.67 
37.u5 

38-41  

CASCADE 
0.10 
0.20 
0 .44  
0.84 
1.44 
2.26 
3.26 
4.81 
6.62 
9.52 

13.09 
17.14 
21.54 
2 5 . 8 7  
32.75 
38.66 
44 .75  
49.94 
5 5 - 1 5  
60 .75  
67.90 
73 .90  
88 .95  
99 .56  

119 .67  
133 .57  
1 5 9 . 3 2  
185 .05  

ENERGY (HEV) 
0.90000 
0 .90800 
0.92600 
0.95-ioo 
0.98900 
1.03000 
1 .08000 
1.15000 
1.24000 
1 .38000 
1 .55000 
1.78000 
2.0u000 
2.40000 
2 .85000 
3 .38000 
4.00000 
4.63000 
5.34000 
6 .23000 
7.57000 
8 .91000 

13 .30000 
17 .80000 
26.70000 
4u.50000 
89.10000 

1 7 8  - 0 00 0 0 

PRIMARY 
0.09 
0.18 
0.39 
0 .75  
1. 30 
1.99 
7. 9 1  
4. 27  
5.08 
8. 8 6  

12.00 
1 5 - 7 3  
19.22 
23 .01  
26.44 
29.25 
31.115 
3 2 . 9 3  
34, 05 
34.94 
35.69 
36.06 
36.33 
36.22 
35.87 
35. uo 
3 u .  97 
34.77 

CASZllDP 
0.09 
0.18 
0.39 
0 .75  
1.30 
1.99 
2.91 
4 - 2 7  
6.08 
8.86 

12 .03  
16 .00  
20.07 
25.10 
30.5R 
3 6 - 1 5  
41.75 
U6.67 
51. so 
56.76 
6 7 - 4 4  
69 .04  
82 .85  
92.92 

106.R9 
124.49  

172.34 
1 m . u  

ENERGY(3EV) 
0.94300 
0.95200 
0.97130 
0.99330 
1.03300 
1.08300 
1 .13300 
1.21300 
1.30300 
1.4u300 
1.63300 
1.86100 
2.14300 
2.52000 
2.93330 
3.5U330 
4.20300 
4.05300 
5.50000 
6.53330 
7.93300 
9.33300 

14.00300 
18.6’3303 

46.60330 
93.30300 

186.00300 

2a .00300 

PRIMRRY 
0.08 
0.16 
0.35 
0 .68  
1.09 
1.83 
2 - 6 4  
4. 03 
5.65 
8.14 

11.30 
14.64 
18.02 
21.58 
24.72 
27.36 
29.113 
30.79 
31.R2 
32.64 
33.32 
33.66 
33.90 
33.79 
33.47 
33.03 
32.64 
32. 45 

CASCADE 

0.16 
0.35 
0 .68  
1.09 
1.83 
2.64 
U. 03 
5.65 
8.14 

11.33 
111.89 
18.83 
23.60 
28 .63  
33.91 
39 .25  
4 3 - 7 9  
U8.36 
5 3.27 
59.50 
64.73 
77.R2 
86.99 

100.16 
116.55 
138 .91  
161.15 

0.08 

R T O H I C  DISPLAZEMENT CR3SS-SEZTIONS (BRRNS) BY FAST ELECTROBS I N  1 8  
2=30 R =  65.380 

? D = 6 U . 0  EV EP=O.975416 R E V  TD=68.0 EV ET=1.015828 R E V  T D ~ 7 2 . 0  EV ET=1.055197 MEV 
E N E R G Y  ( M E V )  PRIMRRY CASCADE E N E R G Y  (HEV) P R I R A R Y  CASCADE ENERGY ( 1 I E V )  P R I M A R Y  CASCADE 

0.98500 0 .07  0 . 0 7  1 .07000 0 .03  0.03 1.O63OO 0.02 0.02 
0.99400 
1 .01000 
1.04D00 
1 .08000 
1 .13000 
1.19000 
1 .26000 
1.36000 
1.51000 
1 .70000 
1.95000 
2.24000 
2.63000 
3.12000 
3.70300 
u.3aooo 
5.07000 
5.85000 
6.82000 
8.29000 
9.75000 

1 u - 6 0 0 0 0  
19. 50000  
29.20000 
U8.70000 
97 .50000 

195.00000 

0.14 
0.28 
0.58 
1.04 
1.71 
2.59 
3.69 
5.31 
7 .72  

10.57 
13 .85  
16.99 
20.28 
23.28 
25.72 
27.h3 
28.91 
29.87 
33.63 
31.26 
31.57 
31.78 
31 .67  
31.37 
30.96 
30.59 
30.42 

0 .14  
0 . 2 8  
0 . 5 8  
1.04 
1.71 
2 .59  
3.69 
5.31 
7 . 7 2  

10.60 
14.10 
11 .79  
22.20 
27.05 
3 1 . 9 8  
36.94 
41.29 
45.57 
50.18 

1 .o3ooo 
1 - 05000 
1.08000 
1.12000 
1 - 17000 
1.23000 
1.32000 
1 .42300 
1 .57000 
1 .77000 
2 .03000 
2.33)OO 
2 .74000 
3.25000 
3.86000 
4.57000 
5.28000 
5.09000 
7.11000 

0.09 
0.24 
0.50 
0.91 
1. 50 
2.29 
3. 5 6  
5. 04  
7 . 2 3  
9.96 

13 .06  
16.01 
19 .15  
21.97 
2U. 29 
26.07 
27.25 
28.14 
28.85 

56.08 8 .63000 29.43 
60 .98  10 .10000 29.7 1 
73 .21  15 .20000 29.91 
8 1 . 9 8  20 .30300 29.80 
94 .18  30.40000 29.52 

109 .61  5 0  a 7 0 0 0 0  29.13 
1 3 0 . 5 8  101 .00000 28.79 
151 .53  203.00000 28.63 

0.09 
0.2u 
0.50 
0.91 
1 - 50 
2.29 
3.56 
5 .  04 
7.23 
9.99 

13.30 
16.78 
21.00 
25.58 
30 .30  
34.99 
39.05 
43.08 
47-46  
53.00 
57. 48  
69. 15 
77.41 

03.43 
23.03 
U2.90 

a8.90 

1 .07300 
1 .09300 
1.12300 
1 .17300 
1.22300 
1.28300 
1 .37300 
1.47000 
1.63330 
1.81330 
2.11300 
2.42300 
2.84330 
3.37000 
4.00300 
4.74300 
5.48300 
6.33300 
7.38300 

0.08 
0.21 
0.411 
0.91 
1 .45  
2.17 
3 .33  
4.68 
6.82 
9.4u 

12.38 
15 .17  
1 B .  13 
20.79 
22-95  
24.65 
25.77 
26.61 
27.27 

0.08 
0.21 
0.44 
0.91 
1.45 
2.17 
3.33 
4 .69  
6.82 
9.47 

12.62 
15 .90  
19.87 
24.23 
28.68 
33.16 
37.02 
40.89 
45.01 

8.96300 27.81 50.24 
10.50300 28.07 59.52 
15.80000 20.24 65 .56  
21.10300 28.14 73.16 
31.503OO 27.87 84.22 
52.70300 27.53 97.95 

27.19 116.U7 105.00000 
211.00300 27.0‘4 135.23 
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so 

R T O l I C  OISPLAZEUENT CR3SS-SETTIDNS (BARN?) 8Y PAST ELECTRONS I N  G E  
2=32 A =  7 2 . 6 0 0  

ro= 4.0 E V  ~ ~ = 0 . 1 1 8 5 5 u  n E v  T O =  8.0 EV ~ ~ = 0 . 2 i a o 7 a  N E V  T0=12.0 EV ET=0.305561 flEV 
E N E R G Y  (flEVl 

0.11900 
0.12000 
0.12300 
0.12600 
0 .13100 
0.13700 
0.14900 
3.15400 
0.1fi500 
0.18300 
0 .20700 
0 .23700 
0.27200 
0.32000 
0.37900 
0.45000 
0.53300 
0.61600 
0 .71100 
0.82900 
1.00300 
1 .18000 
1 77000 
2.37000 
3 .55000 
5.92000 

1 1 . 8 0 0 0 0  
23.70300 
35.50000 
59.20000 
82.90000 

118.00000 
237.00000 

TD=16.0 
E N E R G Y  (nm-1 

0.38000 
0.39200 
0.39900 
0.11100 
0.42600 
0.44600 
0.46900 
0.4 9900 
0 .53800 
0 .59600 
0.67200 
0.76900 
0.88400 
1 .03000 
1.23000 
1 .46000 
1 .73000 
1 .99000 
2.30000 
2.69000 
3.26000 
3. 84000 
5 .76000 
7.69000 

11.50000 
19 .20000 
30.40000 
76.90000 

115.00000 
192.00000 

PRINARY 
4.50 

14.39 
42.43 
68.26 

1015.99 
147.37 
187.59 
234.91 
276.46 
327.77 
375.20 
414.56 
440.70 
471.14 
491.Ul 
506.74 
518.20 
525.81 
531 .75  
536.59 
540.65 
542.71 
592. 80 
539.48  
532.40 
522 .29  
510.01 
502"  56 
500.38 
498.53  
497.60 
4 3 6 . 6 9  
094.  a 9  

CASCADE 
4.50 

1 4 - 3 9  
42.43 
68 .26  

106 .99  
147 .37  
187 .59  
2311.91 
276.46 
3 2 7 . 7 7  
375 .20  
415.78 
452. 4 3  
492.17 
531.39 
570 .61  
fi10.04 
6 4 5 . 0 9  
6 0 1 . 5 6  
722 .87  
776 .88  
8 2 7 . 9 9  
966.81 

1077.74  
1244.03 
lU70.09 
1791.31 
2127.14 
2324.40 
2575.65  
27 4 1. 5 3 
2915.95 
3250.89 

RTOlIC 

E V  ET=0.384538 U E V  
PRIlARY CASCADE 

0.77 
1.66 
3.19 
5.77 
8 .92  

12.97 
17.46 
23.02 
29.78 
38 .95  
49.50 
60.94 
72.08 
83.31 
9 4 - 8 4  

104 .33  
112.10 
117.34 
121.71 
125.36 
128.51 
130.24 
131.80 
131.51 
130.24 
128.17 
126.05 
125.00 
124 .65  
124.30 

0.77 
1.66 
3.19 
5.77 
8.92 

1 2 . 9 7  
1 7 . 4 6  
23 .02  
29.78 
38.95 
49.53 
61.50 
74.16 
8 8 . 4 0  

1 0 5 . 4 5  
122 .47  
139 .83  
154 .52  
170 .05  
187.19 
208.67 
227.3 1 
274.49  
308 .82  
357 .26  
419.48 
504 .36  
589 .99  
639.7U 
703.11  

E N E R G Y  ( f l E V )  
0 .22000 
0.22200 
0 .22600 
0.23300 
0.24200 
0.25200 
0.26600 
0.28300 
0.30500 
0.33800 
0.30100 
0.43600 
0.50100 
0.58000 
0.69700 
0.82800 
0 .98100 
1 .13000 
1 .30000 
1.52000 
1.85000 
2.18000 
3.27000 
4.36000 
6.54000 

10.90000 
21.80000 
43.60000 
65.00000 

1 0 9  .ooooo 
152.00000 
218.00000 
436.00000 

PRIURRY 
2.78 
5.60 

11.06 
20 .05  
30 .68  
4 1 - 4 2  
54.88 
69.19  
85 .13  

104 .  95 
125.61 
1 46. 26 
165.16 
184. 35  
202.02 
217.32 
229.96 
238 .97  
246.04 
252 .55  
258 .55  
261. 911 
2 6 5 . 0 4  
2 6 5 . 0 2  
262.56 
250 .25  
253.20 
250. 51 
249.65  
248. 8 9  
248. U 6  

247.10 
248.00 

CASCADE 
2.78 
5.60 

11.06 
20.05 
30.60 
41 - 42 
511.88 
69 .19  
85.13 

104.96 
125 .61  
147.11 
168.05 
193 .81  
220.64 
2U8. 51 
276.92  
301 .46  
326.62 
355.68 
393.69 
426.64 
512 .26  
575.99 
fifi9.04 
789.57 
956 .68  

1126.36  
1226.20 
1352.31 
1434.37 
1523.28 
1694.05 

EYERGY (YEV) 
0.30300 
0.31100 
0.31730 
0.32'100 
0.33300 
0.35300 
0.37200 
0.39700 
0.42700 
0.47300 
0.53130 
0.61100 
0.70230 
0.82500 
0.97700 
1.16300 
1 .37000 
1.58300 
1 .93300 
2.17)OO 
2.59300 
3 , 0 5 3 0 0  
4.59030 
6.11100 
9.16300 

15.23030 
30.50300 
61.10300 
91.60000 

152.00300 
213.00300 
305.00300 
611.00300 

DISPLAZEflENT CR3SS-SECTIONS (BARNS) DP P85T ELECTRONS I N  G E  
2=32 A =  72 .600  

T0=20.0 EV ET=0.457093 R E V  
ENERGY ( f l E V )  PRInARY CASCADE 

0 .46100 0. 48 0.48 
0;46600 
0.4'7'500 
0.48900 
0 .50700 
0 .53000 
0.55700 
0 .59400 
0.63900 

0 .79900 
0.91400 
1.05000 
1 .23300 

0 .70800 

1 $6000  
1.73000 
2 - 05000 
2 - 3 7 0 0 0  
2.74000 
3.19000 
3.88000 
0. 57000 
6 .85000 
9 1 4000  

13 .70000 
22.80000 
45.70000 
91 .40000 

137.00000 
228.00000 

1.10 
2.22 
3.97 
6.21 
9 .06  

1 2 . 3 6  
16 .77  
21.91 
29.26 
37.95 
47.39 
56.64 
66.33 
75.59 
83.37 
89.75 
94.14 
97.63 

100 .43  
102.93 
104. 24 
105.32 
105 .03  
103-  97 
102 .34  
1 0 0 . 7 3  

99 .95  
99 .68  
99.41 

1.10 
2 .22  
3.97 
6.21 
9 .06  

12.36 
16.77 
21.91 
29.26 
37.98 
47.89 
50.41 
70.78 
84.62 
98.73 

113.25 
125.94 
139.86 
152 .64  
170.66 
185.94 
224.34 
252.12 
291.43 
341.17 
409.50 
477.97 
518 .03  
568.42 

T0=24.0 
ENERGY ( q E V )  

0.52930 
0.53500 
0.5U500 
0.56100 
0.58200 
0.60300 
0.63900 
0.68100 
0 .73aoo 
0.81330 
0.91500 
1.04330 
1.20300 
1.11300 
1.67300 
1.99300 
2.36100 
2.72300 
3.14300 
3.67030 
4.15330 
5.24000 
7.86300 

10.10300 
15.70300 
26.20300 
52.40300 

104.00000 
157.003 0 0  
262.00000 

P R I U  A R Y  
1. 17 
2.59 
5.37 
9.37 

14.85 
20.79 
27.42 
35.88 
4 5 - 0 6  
57.45 
71.42 
85.98 
99.91 

114 .63  
120.25 
140.13 
1 4 9 - 7 7  
156.61 
162.36 
167.011 
171.36 
173.75 
176 .10  
175.80 
174. 16 
171.38 
168 .33  
16G.79 
166.29 
165.81 
165.53 
165.22 
164.61 

C A S C A D E  
1. 17 
2.59 
5.77 
9.37 

14.85 
20.79 
27.42 

45.ofi 
57.45 
71.42 
86 .65  

102.49 
121 .24  
141.00 
162.52 
183.60 
202.36 
222.13 
243.10 
270.85 
294.64 
355.74 
400.37 
4614.37 
5u5.59 
658.71 
772.66 
839.32 
922.77 
978.30 

1037.33 
1151.U3 

35 .88  

EV ET=0.524578 U E V  
P R I F l A R Y  

0.34 
0 . 8 1  
1.60 
2.89 
4.63 
6.81 
9.44 

12.98 
1 7 - 3 4  
23.50 
30.92 
38.43 
46.60 
55.13 
62.95 
69.76 
75.13 
78.70 
81.56 
83.90 
85.87 
86.90 
87.70 
87 .43  
86.52 
85.17 
83.80 
83.27 
83 .05  
82 .02  

CRSCAOE 
0.34 
0.81 
1.60 
2.89 
4.67 
6.81 
9.44 

12 .98  
17.34 
23.50 
30.95 
38.84 
48.17 
59.04 
70.83 
0 3 - 4 0  
95.9a 

106.59 
117.52 
129.57 
144 .64  
157 .57  
190 .03  
212.70 
246.22 
288.04 
3U4.92 
401.40 
435.39 
477.60 
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ATOHIC O I S P L A 2 E n E N T  C R 7 S S - S E T I D N S  ( B A R N S )  BY PAST E L E C T R O N S  I N  GC 
2=32 Ax 71.600 

TD132.t 
ENERGY (REV) 

0.65400 
0.66000 
0.61300 
0.69300 
0.11900 
0.75100 
0 .79000 
0.,44200 

926 H E V  
CASCADE 

0.26 
9.58 
1.2 3 
2.25 
3.61 
5.39 
1.6U 

10.63 
14 .33  
1 9 . 6 3  
2 5 - 6 8  
33.29  
u1.51 
5 0 . 8 5  
6 1 . 5 1  
1 2 . 2 1  
83 .16  

rD-zY.0 E V  m-0.58 
P R I M A R Y  

0.26 
0.58 
1 . 2 3  
2 - 7 5  
? .61  
5.38 
7 .64  

10.fi3 
14.31 
1 J . 6 3  
7 5 - 6 5  
32.89  

EV ETs0.6U7816 n E V  ?0=16.0 EV 
CAS: ADE ENERGY ( Y E ' J ,  

0.704760 
,KY clls 

- .  
4DE ENUPGY ( n E v l  

0 .59300  
0.59900 
0.61100 
0.52900 
0.65700 
0.S8100 
0.71700 
0.76400 
0 .32300 
0.91100 
1 .02300 
1 .1 lJOO 
1 .35300 
1 . 5 8 0 0 0  
1.88000 
2 .23000 
2.6UOO0 
3.05300 
3 .51000 
4-11000 
4 .99000 
4.87000 
8 .81000 

17.60000 
29.3O'JOO 

11 . i n o o o  

5 ~ 7 0 0 0 0  
i i 7 . 0 0 0 0 ~  
l l b .  0o!lon 

PPI 9 A R Y  
0. 2 3  
0. U5 
0.97 
1.80 
2 .  Y6 
4. 4h 
6 ,  -31 
5 - 9 7  

1 2 . 1 7  
16.71 
27.50 
28.12 
3U. 87  
4 l . U Y  
UT-66 
5 2 - 7 6  
56.73 
59 .uo  
6 1 - 4 9  
63.16 
6U. 5 5  
6 5 . 2 4  
65 .70  
65. 06  
6U. 7 5  
63.76 
62. 85 
6 2 - 4 2  
62. 26 

PA 
0.23 
0. 45 
0.97 
1.80 
2.96 
4.96 
6 - 3 7  
8.97 

12.17 
16.71 
22.5s 
29.09 
3 6 - 1 4  
49. 74 
5U.25 
6 3 . 9 5  
73.61 
8 2 - 0 1  
90.50 
99.13  

111.41  
121.24 
1U6.00 
163 .  &U 
188.52 
219.88 
262.75 
305.40 
33D.71 

0.71130 
0.71300 
0.73230 

0. 17 

0.78 
1.89  
2 . u 7  
3.77 
5.43  
7.19 

10.62 
14 .76  
19-32  
25.111 
31.29 
37.14 
42.51 
u7.02 
50 .62  
52.97 
SU.78 
S6.23 
57.43 
58 .01  
?a. 3 8  
58.15 
57.51 
56.63 
55.us 
5s.47 
55.74 

n. 37  
0.17 
0.37 
0.78 
1.09 
2. Ql 
3.77 
5.43 
1.74 

10.62  
1U.76 
19.96 
2 5 . F  
32.54 
u0.20 
U8.58 
57.28 
66.17 
73.72 
81.28 
89-50 

100.10 
108.86 
130.64 
1U6.39 
168 .85  

0.75'400 
0 . 7 9 2 0 0  
0.81700 
O.B5?00 
0.91500 

0.90600 

1.13000 
1 .29000 
1 .48000 
1 . l U O O O  
2.07000 
2.U6000 
2.91000 

i . o a o o o  
0.98500 
1.04300 
1 .23390 
1.4R300 
1.62300 
1 .'30300 
2,75300 
2.67330 
3.173'30 

00.08 
47.31  
5U.29 
6 0 . 0 2  
6 4 . 5 9  
67.69 
70 .10  
1 2 . 0 5  
73.69  
79 I 5 2  

92.611 
102.17  
112 .59  

3 .36000 
3.88000 
4.53000 

3.66000 
U.22000 

5 .99300 
7-04 3 0  0 

u . 9 m o  
125.79 
136 .93  
165.OU 
1 8 h - 8 5  
213.115 

5 .50000 
6.47000 
9.71000 

12.9000 0 
1 9 . ~ 0 0 0 0  

15.13 
7u.07 
14.07 

10.50300 
18 .03300 
21 .10130 
35.200DD 
70.u0300 

i 4 o . n o 3 o o  
2 1 1 . 0 0 3 0 0  

72.97 
71.86 
1 1 . 3 5  
71 1 7  

249.22 
298 .17  
346.91 
375 .80  

32.30000 
64.10000 

1 2 9  .00000 
i w . o o o n o  

196.99 
234.93 
272.75 
295.38 

Z E H E N T  CR355-SECTIONS (BARNS) 8P 
2532 A =  12.600 

r ELECTRONS 19 G F  

T O = U U . O  EV ET=O.H11310 1 8 V  T D = U ~ . O  E V  e r = o . e 6 i u a 7  N E V  
ESERGY (MEV) P R C M B R Y  C A S Z A D E  ENERGY ( l e v )  P R I n A R I  C A S C A D E  

0 ~ 8 19 0 0 0.13 0.13 0.97300 0.11 
0.26 0.87390 0 .2% 
0.56 0.89500 0.49 

TDfUO.0 
ENERGP (HFV) 

0.76600 
3 .77400  
0.78900 
0.8 1.2 0 0  
0.69200 
0.88000 
0.92600 

1 . 0 6 0 0 0  
1.17000 
1 . 3 2 0 0 0  
1 .51000  
1.7'4000 
2.ounoo 
z.u2000 

3.U1000 
1.99000 

5.31000 
6.95000 
7.59000 

15.  lO0DO 
22.70000 
37.90000 

151.00300 

0.98600 

2 . 8 ~ 0 0 0  

4 .55000 

i i . 3 0 0 0 0  

75.30000 

227.00000 

E V  z:=o.i59153 n w  
P R I L I A R Y  CASCADE 

0.14 
0.32 
0.61  
1.26 
2.10 
3.26 
U.76 
6.79 
1 . 3 9  

0 . 1 4  
0..12 
0.Fl  
1 . 2 6  
2 - 1 0  
3 . 2 6  
4-76 
6 . 7 9  
9.34 

1 3 . 0 5  
17.7U 
22.93 
1s. 111 
3 3 . 4 s  
3 8 - 3 1  
S2.50 
45 .61  
s 7 . 7 9  
u9.u1 
50.68 
5 1 . 1 3  
52.23 
5 2 - 5 3  
5 2 A O  
51.72 
50 - 9 U  
50.25 
44.92 
n9.80 

0.11 
0.22 
0.119 
0.99 
1 - 6 2  
2.56 
3.16 
5.2h 
7.56 

10.83 
1U.85 
19.62 
24.73 
3 0 . 6 8  
37.24 
UU.06 
50.80 
56.6U 
b2.18 
68 .86  
75.84 
83.53 

100.23 
112.12 

lU9.89 
119.53 
207.13 
223. BS 

128.85 

0 .82700 
0.9U300 
0.86800 
0.90000 
0.9u100 
0.98900 
1.05000 
1 .13000 

1 .u1000 
1.62000 
1 .86000 
2.19000 
2.59000 
3.08000 
3.65000 
u.21000 
U. 8 6 0 0 0  
5.67000 
6.89000 
8 .11000 

12.10000 

20.30000 
4 0 - 5 0 0 0 0  
81 1 0 0 0 0  

162.00000 
293 -00000 

I - 25000 

i5 .20000 

0.26 
0.56 
1.09 
1.83 
2.88 
1.20 
5.96 
8.31 

1 1 - 7 8  
16 .09  
21.02 
2 5 - 6 7  
30.65  
15.05 
38.18 
U1.66 
83. su 
uu. 9 9  
46.12 

47.50 
Ul. 711 
Ul. Ii2 
46.99 
46.29 
05-  6 7  
45.37 
45 .21  

147.06 

1.09 
1 . 8 3  
2.88 
u . 2 0  
5.9fi 
8 . 3 1  

1 1 - 7 8  
16 ,12  
21" 35 
26.76 
33.36 
140. 15 
47.73  
55. OR 
6 1 - 3 4  
6 7 . 6 8  
74.52 
83.23 
90.53 

100 .51  
121.65 
139.87 

19u.ou 
225.20 
243.47 

152.80 

0.92100 
0.95500 
0.99200 

0.9U 
l . f i2 
2.56 
3.75 
5 - 2 6  
7.156 

10.83 
14.81 
19.31 
25 .69  
2 8 . 1 V  
32.25  
35.66 
38.27 
39.99 
41.30 
42.311 
9 3 - 1 6  
113.55 
u3.1s 
43.54 
U3.05 
42.41 
41.R5 
U1.59 
U1.U9 

1.053DU 
1.1lJOO 
1.20300 

13.05 
17.77 
23.27 
29 .23  
36.27 

1.31300 
1.53300 
1.72300 
1.98500 
2.32300 

uu.00 
52.06  
60.03 
66.93 
73 .87  
81.37 
90.87 
98.85 

llH.45 
1 3 2 . 1 8  
152.91 
178.20 
212 .53  
2 0 6 . 6 0  
26b. 8 1 

2.15300 
3.27300 
3 .87300 

5.01900 
7.32000 
8.61300 

17.20330 
25 .90J00  
u7.00100 
ab .  1 0 3 D O  

172.00300 
259.00300 

i1?.90330 
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ATOMIC OISPLAZERENT CROSS-SFT,T30NS (BRRNS) BY PAST ELECTRONS I N  G E  
2=32 A =  72.600 

r0352.0 E V  ET=0.909094 H E V  TD=SG.O EV ET=0.956704 R E V  T0=50.0 E V  ET=1.002067 R E V  
E N E R G Y  ( K E Y )  

0 .91800 
0.92800 
0 .94600 
0 .97300 
1 . 0 0 0 0 0  
1 .05000 
1 .11000 
1 .10000 
1.27000 
1 .41000 
1 . 5 9 0 0 0  
1 .81000 
2 .09000 
2.15000 
2.91000 
3.45000 
4.09000 
4.73000 
5 .45000 
6.36000 
7.73000 
9.09000 

13 .60000 
18.10000 
27.20000 
45.40000 
90.90000 

1 0  1.00000 

PAINARY 
0.09 
3.20 
0 . 4 4  
0 .83  
1 . 2 8  
2 . 2 0  
3 - 4 4  
4.97 
6.99 

13.09 
13 .79  
17.76 
21.92 
26.07 
29.91 
33.00 
35.42 
37 .01  
38 .18  
39 .11  
39.86 
40.21 
40.38 
40.18 
39.72 
39.14 
38 .63  
38.39 

CASCADE 
0.09 
0.20 
0.44 
0 .83  
1 .28  
2 .20  
3.44 
4.97 
6 .99  

10 .09  
13 .03  
1 8 - 0 5  
22.92 
28 .47  
34.66 
40.90 
47.23 
52 .70  
58.05 
63 .92  
71.35 
77 .54  
92.94 

103 .87  
119 .39  
138 .88  
165 .33  
191 .59  

E N E R G Y  (KEVl 
0.96600 
0.97500 
0.99400 
1 .02000 
1 .06000 
1.10000 
1.16000 
1.2UOOO 
1.33000 
1 .48000 
1 .67000 
1.91000 
2 .20000 
2.50000 
3 .06000 
3.63000 
4.30000 
4 .97000 
5.74000 
6.690011 
a. 1 3 0 0 0  
9.56000 

1U.30000 
19.10000 
28.70000 
47.00000 
95.60000 

191.00000 

PRIUARY 
0.08 
0. 1 7  
0.38 
0.70 
1 .20  
1 . 9 3  
3.01 
4. 55  
6.75 
9.31 

12 .79  
16 .63  
20. 45 
24.33 
27.06 
30.73 
32.96 
34. 42 
35 .51  
3 6 . 3 5  
37. 04 
37.34 
37. 48  
37.30 
36. 07 
36.33 
35. 06 
35.64 

CASZAOE 
0.08 
0.17 
0.38 
0.70 
1 .28  
1 - 93 
3.01 
4. 55 
6.35 
9.31 

12.83 
16 .93  
2 1 - 4 1  
26.63 
32.37 
38.23 
44.12 
U9.20 

59.71 
66.63 
72.39 
86.71 
97 .00  

111.43 
129.46 
153.98 
178.49 

5 4 - 2 8  

ENERGY(7EV) 
1 .01300 
1.02300 
1 .ou330 
1.07330 

1.16300 
1.22330 
1 .30300 
1.40300 
1.55300 
1.75330 
2.00300 
2.30300 
2.70330 
3.20303 
3 .30300 
4 .50000 
5.21300 
6.31300 
7.01000 
8.51330 

10.03330 
15.03330 
20.00300 
30.00300 
50.10300 

100.0030 0 
200.00300 

i . i i 3 o n  

B R I t l A R Y  
0.05 
0.14 
0.33 
0.65 
1.16 
1.09 
2.86 
4.24 
6.03 
8. 68 

11 .97  
15.56 
19.11 
22.75 
26.05 
28.75 
30.81 
32.10 
33.18 
33.96 
34 .58  
34.86 
34 .90  
34.00 
34.40 
33.89 
33.47 
33.26 

CASCRDE 
0.06 
0.14 
0.33 
0.65 
1.16 
1.89 

4. 24 
6.03 
8 .60  

12 .01  
15.85 
20.02 

2.86 

24.95 
30.33 
35.86 
41.38 
4 6 - 2 0  
50.93 
56.03 
62 .48  
67.04 
81.32 
90.80 

104. 33 
121.23 
1U4.06 
166.97 

A T O X I C  DISPL13EMENT CRJSS-SECTIONS (BARNS) B Y  FAST ELECTXONS I N  G E  
2=32 A =  72.600 

T0=54.0 E V  ET=1.046109 MEV T0=68.0 EV ET=1.098939 M E V  T0=72.0 E V  9T=1.130652 R E V  

1 . 0 5 0 0 0  0.02 0 .02  1 .09000 0.01 0.01 1 . 1 U ) O O  0 .04 0.04 
E N E R G Y  (NEB)  PRINkRY CASCADE ENERGY (NEV) P R I I O A R Y  CASCADE ENERGY(YEV) PRINARY CASCADE 

1 .05000 
1.00000 
1.1 1000 
1 .16000 
1 .21000 
1 .21000 
1.35000 
1 .46000 
1.62000 

2 .09000 
2.40000 
2 .32000 
3.34000 
3.97000 
4.70000 
5.43000 
6.27000 
7 .32000 

10 .40000 

20.90000 
31.30000 
52.30300 

10u.00000 
209.00000 

1.83000 

8 .a9000 

i5.601100 

0.09 
0 .25  
0.52 

1 .73  
2.60 
3.89 
5.61 
8.17 

11 .29  
14.66 
17.96 
21.41 
24. 49 
27 .02  
25.94 
30.20 
31.14 
31.86 
32.43 
32.68 
32.79 
32.62 
32 .24  
31.77 
31.37 
31.18 

1. 08 

0.09 
0.25 
0 . 5 2  
1 - 0 8  
1 .73  
2.60 
3.84 
5.61 

11 .33  
14 .93  
18.83 
23 .52  
28.57 
3 3 - 8 2  
39 .01  
43.U8 
47.96 
52 .79  
50.86 
63.76 
76 .42  
85 .54  
9 8 - 0 8  

1 1 3 . 9 7  
135 .27  
1 5 6 . 9 0  

8 - 1 7  

1 .11000 
1.13000 
1 .16000 
1 .20000 
1 .26000 
1 .32000 
1 .41000 
1.52000 
1.68000 
1.90000 
2.17000 
2.50000 
2.9UOOO 
3.48000 
4. 13000 
U.90300 
5 .66000 
6.53000 
7.fiZ000 
9.25000 

10 .80000 
16.30000 
21.70000 
32 .60000 
5U.40000 

108.00000 
217.00000 

0 . 1 2  
0.27 
0.52 
0.92 
1.61 
2.39 
3. 66 
5. 27 
7.60 

13 .77  
16.97 
20 .24  
23.12 
25. 48 
27- 30 
28 .47  
29.34 
30.01 
30.53 
30.76 
30. 8 5  
30.69 
30. 33 
29.89 
29.52 
29. 35  

10 .58  

0.12 
0.27 
0.52 
0 .92  
1 .61  
2.39 
3.66 
5.27 
7.60 

10.62 
1 4 - 0 4  
17.02 
22.20 
27.04 
31.96 
36.93 
41. 15 
45.35 
49.90 
55.61 
60.18 
72.29 

92.60 
107.52 
127.52 
1U7.88 

80.70 

1.15300 
1.17000 
1.20300 
1.25300 
1.31300 
1.37300 
1.46300 
1.58330 
1.75300 
1.97000 
2.26300 
2.60300 
3.05300 
3.61300 
4.29300 
5 .08300 
5.07000 
6.79300 
7.91300 
9.61333 

11.30)OO 
16.90300 
22.60300 
33.90300 
56 .50300 

113.00300 
226.00)00 

0.10 0.10 
0.22 0.22 
0.46 0.44 
0.09 0.89 
1.52 1.52 
2 .23  2 .23  
3.39 3.39 
4.99 4.99 
7.26 7.26 
9 .98  10.02 

13.11 13.30 
16.11 16.93 
19.16 21.11 
21.63 25.63 
24.12 30.34 
25.01 3u.99 
26.91 39.00 
27.73 43.01 
20.36 47.31 
20.05 52.74 
29.06 57.26 
29.19 68.46 
28.98 76 .53  
28. bU 87.77 
28.22 101.80 
27.08 120.89 
27.71 139.99 
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A T O M I C  O I S P L A Z E N F V T  THDSS-SPCTIOW9 (BaRNS) Y Y  FIST E L E C T R O N S  I N  Gf 
Z=32 A- 72.600 

TD=BO.O EV FT=1.211050 O E V  rD=Jlt.o 
EIERCF ( Y  SV) SYERGY [REV) P B I f l A R P  C A S I A D E  

0.07 1.26500 

TD=76.0 
E N E R G Y  ( 3 E V )  

1. 18000 
1 .19300 
1 .21000 
1 , 2 5 0 0 0  
1 .30000 
1.3C,000 

F V  3Y=1.171391 f i ? V  
P.PIKAHP CASCADE 

0.0% 

R V  3'?=1.2*9873 nEV 
P R l i l A X P  C A S C A D E  

0.04 
0 - 0 8  
0.19 
0.46 

1 . 3 5  
2 - 1 1  
3.29 
U . 6 U  
6.45  
9. so 

16.07 

0.07 

12.70 

1 - 223 0 0  0.03 
D. u7 
0 . 1 1  
0.u1 
0.78 
1. 31 
7.01 
3.10 
u. U b  
6.50 
9.07 

11.8fi 
14.55 
17.30  
19.19 
21.HO 
23.30 
2u. 20  
25.00 
25.55 
25.96 
26.16 
76 .72  
26.07 
2 4 - 7 5  
25.39 
25.09 
2U. 9 4  

0.03  
0.07 
0.16 
0.37 
0 .71  
1.20 
1.93 
2 .. 94 

0.07 
3.07 
0.16 
0.37 
0.71 
1.20 
1.93 
7.9% 
4.23 
6.13 
8.67 

11.50 
14.54 
18.29 
22.23 
26.30 
3 0 . 3 6  
33.81 
3 7 - 2 5  
40.44 
45-50 
U9.36 
59.19 
66.02 
15 .67  
87.75 

103.99 
129.06 

0.08 
0.19 
U . 4 6  
0.87 
1 .35  
2 - 1 1  
3 - 2 9  
U.6U 
6 . 8 5  
9.117 

1z.uu 
15.213 
18.20 
20.78 
22.51 
24.50 
25.54 
26 - 29 
26 - 88 
27.34 
27.  SI4 
27. bo  
27.rt5 
27.13 
26.73 
2fi.Ql 
26.25 

1 .73300 
1 .25000 

0.01 
0.17 
0.Ul 
0.78 
1 - 3 1  

3.10 
9 - 4 6  
6.50 
9 - 0 6  

12" 11 
12. 31 
19 .10  
23.28 
2 1 . 5 5  
31 .?4 
35.38 
38.94 
42.83 
U1.56 
51.85  
6 1 . 9 1  
69.24 
71.32 
71 - 9 9  

109.19 
126 .38  

2.01 

1.27700 
1.29330 
1 . ? 3 3 0 0  

1.9UJO0 
1.52190 
1,52300 
1 .74100 
1.93303 
2 . l d J 0 0  
2 ~ 4 7 3 0 0 
2 - 8 7 3 0 0  
3.31000 
3.99330 

i . 3 w i l n  
1.7Y000 
1. J U 0 0 0  
1 .u0000 

1.57000 
1. h9000 
1.87000 
2.11000 

2 .78000 

1 .47000 

2 .42000 

1 .42000  
1 I 520OO 
1 .53000 
1*811,00 
2. O h  000 

2.69000 
1.16000 
3.741100 
4.45QOO 
5.27000 

7.02000 
8.19000 

2 .  t un00  

6.ogono 

4.23 
6.19 
8.63 

11 .26  
13.90 
16.5Q 
18-81  

20 .08  
34.38 

J J . 3 2  
37.14 
UU.89 
4 u - 9 7  
50 .17  
5u. U 1 
65.0U 

2 8 - 8 9  

3.26000 
9.87000 
4.60000 
5. 4sooo 
6.29000 
7 .26000 
8.470OO 

12.10000 
18 .10000 
24.20000 
3 6 . 3 0 0 0 O  

1 0.  m u  o o 

u 7:s o o n 
5 - 6 2 0 0 0  

20.79 
22.22 

5 .49300  
7.V9300 
8 . 7 r t D O O  

23.18 
? 3 . 8 3  
24. 3u 
21.74 
24. 91 
2U.95 
24.82 
2 4 - 5 3  

3 .  Y silo0 

17.50000 
i i . 7 0 0 0 0  

10.60300 
lL.lD3 1) 0 
18.70300 
24 .90000 
2 7 . 2 m o 0  
62 .90300  

1 2 0 .  uu003 
249.00300 

23.u0300 
35.13000 

11 7 .00000 
234.08090 

58.5oono 

7 2 - 6 9  
83-10 
9 6 - 6 3  

114.73 
132.92 

bo.yonon 

2 ~ 2 . 0 0 0 0 0  
121.00000 

24.1B 
23.89 
23.75 

A'! 011 I c D I S P L R - C K E N T  CR3SS-SECTIONS (SARNS) BY F A I T  E L E C T R O N S  In G R  
z x 3 2  A-  i 1 .600 

TU42.0 EV ET-1.325057 Y B V  T 0 ~ 3 6 . 0  
EWERGY(NEV) P R I f f A B Y  CASCADE E Y E P G Y ( f l E V )  

1.33000 0.01 0.01 1.373011 

~ ~ ~ 1 . 7 ~ 7 8 5 ~  nev 
P R I n A R Y  C A S C l l D E  

0.04 0.04 
0.07 0 .07  
0 . 3 5  0 . 1 5  
0.35  0 . 3 5  
0.56 0 .66  
1 .18  l*lfl 
1 - 8 7  1 - 8 7  
2.81 2.81 
1 - 0 8  U.08 
5.93 5 . 5 3  
8.29 8 . 3 3  

15.81 11.04 
1 3 . 3 1  14 .04  
15.w 17.51 
18 .08  21 .34  
19.88 2 5 . 2 2  
71.20 29.07 
22.11 32.39 
22.76 35 .68  
23.25 39.23 
? 3 . 6 ?  113.6 1 
1 I. 79 u7.29 
23.HS 46.68 
73-69  63.70 
21.41 7L.Ul 
23.08 R3.92 
22.80 99 .45  
27.67 115 .17  

IV EI'T1,361518 N E B  
P R T l A R Y  0 . 0 2  

V V  T D = Y  I?. 0 
EqERSY (YET) 

1 300OO 
1.31000 
1.33000 
1.31000 
1 . a 2 0 0 0  
l ,Ur ,000  
1.S7OOO 
1 .57000  

1 "  97300 
2 . 2 5 3 0 0  
2.57000 

1 .47300 
U.?2000 
U.89000 

i .fi93no 

2 .96000 

CASCADB 
0.02 
0.05 
0.14 
0 - 3 2  
0.6% 
1.03 
1 . 1 0  
2.52 
3.72 
5.51 
7.0r 

10.20 
1 2 . 9 5  
16.16 
19.66 
23.26 
26.81 
29.86 
32.09 
36.11 
40 .14  
4 3.67 
52.18 
513.19 
66.61 
77.18 
3 1 - 5 1  

105.8s 

1.35000 

1.u1000 
1.47000 
1 I 5300 0 
1.6 1000 
1 - 7 2 0 0 0  

2.0:ooo 
2 .31000  

3 .00000  
3.57000 

I ~ 37000 

i . R w o n  

2.65000 

0. 0 7  
0.15 
0.13 
0.68 
1.19 
1.7U 
2.70 
3-09 
5.71 
7 .91  

10.40 
12. 74  
15. 16 
17.33 
19.0U 
7 0 - 7 4  
2 1 - 1 8  
2 1 . 7 '1 
22.25 
22.60 
22 .75  
22.19 
? 2 .  66 
22. 79  

21. 81 
21. l is 
22.[~)7 

'1.07 
0.15 
0 . 3 3  
0.68 
1.10 
1 - 7a  
2.70 

5 . 7 1  
7.14 
10.;14 
13.43 
16.80 

24.19 
27.91 
31.10 

37.63 
01.79 
us. B O  
5U.27 
6 0 . 6 3  
69.33 
80. 42 
95.31 

1 1 0 "  3u 

3 . ~ 9  

2 0 . ~ 8  

w. 2 5  

%.38300 
d.UlJD9 
'1.45300 

1 .57300  
1 . 5 5 3 0 9  
1.76300 
1 . 9 0 > 0 0  
2.11LDO 
2 . 3 8 ) O O  
2.72300 
3 . 1 3 ) o n  
3.67000 
U.759DO 
5.1 7000 
5 " 1 ? 1 3 0  

8.16300 
'3.533J0 

Il.ltOJ3rJ 
13.60000 

27.20330 
U Q . a O 3 0 0  
68-00700 

1 3 6 . 3 0 3 0 0  

1 . 5 1 3 0 0  

7.07000 

2 0 . ~ 0 3 0 0  

272.00300 

0.05 
0.16 
0. 32 
n.6u 

1.70 
2.52 
3.72 
5 - 5 1  
7.69 
1 . 9 8  

t 2 .27 
14 .56  
16.62 
1 8 - 2 7  
19.51 
20"lrJ 
20.89 
2 1  - 3 3  
2 1 - 6 6  
21.01 
21-84  
2 1 - 7 1  
21.45  
21.15 

20 .78  

1.03 

2o .w  

U. 2 4 0 0 0  
5 . 0 3 0 0 0  
5.96000 

7.95000 
6 . 8 9 3 0 0  

Q.27300 
11.2030U 
13.20000 
19 .80000 
2(..50000 
39.70000 
66.?ooon 

i32 .noono 
265.00000 

9 a i  ooo 
i o . 9 o o o n  
12.RO000 
19 .30300 
25.7 00 00 
38.60000 
6Q.30000 

12'3.01?000 
257.00000 
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A T O X I C  D I S P L A Z E R 3 N T  C R 3 S S - S E C T I O N S  ( B A R N S )  B Y  F A S T  E L E - T B O N S  I N  RB 
2=37 A= 85.480 

TO= 4 . 0  EV 5l'=O.137326 NEV TO= 8-0 EV ~ ~ = 0 . 2 5 0 2 7 0  n E v  TD=12.0 
C A S Z A O E  ENERGY ( Y E V )  

2.25  0.351 0 0  
ENERGY ( N E B )  

0.13800 
0.14000 
0.14200 
0 .14600 
0.15200 
0.15900 
0.16700 
0.17800 
0.19200 
0.2 1200 
0.24000 
0.27400 
0 .31500 
0.37000 
0.43900 
0.52100 
0.61700 
0 .71400 
0.82300 
0.96100 
1 .16300 
1.37000 
2.0',000 
2 .74000 
4 .11000 
6 .86000 

13.70300 
27 .40000 
41.10300 
68 .60000 
96.10000 

137.00000 

P R I R A R Y  
6.03 

23.36 
39.91 
70.87 

112.54 
155.02 
196.9U 
245.36 
295.21 
350 .11  
405.73 
452.80 
492.05 
521. K O  
556.88 
579.59 
596.95 
608 .58  
617.32 
624.30 
629 .67  
631 87  
629.69 
623.45 
612.04 
597.15 
580.56 
571.43 
568.56 
566.09 
564 .70  
563 .21  

C A S C A D E  
6.03 

23.36 
39.91 
70.87 

112.5U 
155.02  
1'16.94 
245.36 
295.2 1 
350.11 
405.73 
454.32 
501.07 
551 .71  
603 .53  
6 5 5 . 0 8  
706 .98  
753.33 
800.27 
853 .90  
922.76 
987.15 

11 56.59 
1289.03  
1U86.31 
1749.82  
2120.23 
2501.64 
2727.10 
30 13.30 
3201.79  
3399.81 

A T O M I C  

PDr16.0 EV EP=0.936599 REV 
E N E R S Y  ( N E V I  P R I I I R Y  C A S C A D E  

0. (I (4 0 00 
0.164500 
0.451aOO 
0. $ 6 1  00 
0.48400 
0.50600 
0 .53200 
0 .56700 
0.6 11 00 
0 .67600 
0 .76400 
0.87300 
1.03000 
1 .17000 
1.39300 
1 .65000 
1.96000 
2.27000 
2.61000 
3.05000 
3.71000 
4 .36000 
6 .54300 
8.73000 

13 .003  00 
21.90000 
43.60000 
87.30000 

130.00000 
218.00000 

0.69 
1.71 
3.55 
6.21 
9.67 

14.12 
19.29 
26.06 
34.17 
45 .28  
5 3 . 6 5  
72.75 
86.26 

100.46 
114.00 
125.22 
13U.24 
1U0.26 
144 .69  
148 .32  
151 .23  
152.53 
152.@0 
151.62 
149.32 
146.21 
143.40 
142 .05  
1U1.58 
141 .05  

0 .69  
1.71 
3.55 
6.21 
9.67 

14.12 
19 .29  
26.06 
34.17 
45.28 
58.70 
73.50 
88.87 

107 .03  
127 .46  
1 4 8 . 2 8  
169 .67  
188 .25  

226 .47  
252.32 
273 .90  
328.80 
368.U4 
U23.47 
495.18 
591.91 
6 8 9 . 2 8  
745.20 
817.70 

206 .18  

ENEIlRY ( N E V )  
0.25200 
0 .25500 
0.26000 
0.26700 
0.27700 
0.29000 
0 ,30500 
0.32500 
0.35000 
0.38700 
0.43700 
0.50000 
0.57500 
0.67500 
0.80000 
0.95100 
1 .12000 
1.30300 
1 .50300 
1 .75000 
2.12000 
2 .50000 
3 .75000 
5 .00000 
7 .50000 

12.50000 
25.00000 
50.00000 
15 .00000 

125.00000 
175.0000 0 
250.00000 

P R I N A R Y  
2.25 
6. 09 

12. 76 
20.50 
31 .52  
U U .  6 9  
58.52 
75.05 
93.24 

116 .23  
141.75 
167 .45  
191. 46  
2 1 5 . 8 6  
238.17 
257.26 
272.10 
283 .05  
291.UO 
298.27 
304.06 
307 .00  
308.36 
305. 1 8  
301. 4 8  
294.92 
288. 1 3  
284.73 
283.61 
282. 52 
281.84 
281.12 

6.09 
12.26 
23.50 
31.52 
4u. 69 
58.52 
75.05 
93.24 

116 .23  
191.75 
163.52 
195 .99  
227 .50  
261 - 29 
296.44 
330.62 
362.67 
394.29 
429.29 
474. 17 
513 .85  
615.21 
689.75 
797.61 
936.09 

1127.03 
1320.31  
1433.84 
1577.02  
1671.15 
1770.76 

0.35530 
0.36230 
0.37200 
0.38500 
0.40130 
0.U2500 
0.95300 
0.48700 
0.54330 
0.63330 
0.69500 
0.80100 
0.94330 
1 .11330 
1.32303 
1 .55300 
1.81300 
2.09330 
2.43300 
2.96330 
3.43330 
5 .22000 
6 . 9 6 3 0 0  

10.40300 
17.40300 
3U.80330 
69.60000 

104.00330 
17U.00300 
243.00300 
348.003DO 

O I S P L A - E M E N T  C R J S S - S E T I D N S  ( B A R N S )  B Y  P A S T  E L E C T R O N S  I N  B B  
Z=37 A= 85.480 

T0=20.0 EV ET=0.517177 R E V  TD=29.0 
E N E R G Y  ( i l E V l  P R I N A R Y  C A S Z A D E  E WERGY f 'I E V I  

0.52200 
0.52700 
0 .53700 
0.553 0 0  
0 .57400 
0 .59900 
0 .63000 
0 .67200 
0.72400 
0.80100 
0.90500 
1.03000 
1.18000 
1.39000 
1 .65000 
1 .96000 
2 .32000 
2 .68000 
3 .10000 
3 .62000 
4.39000 
5.17000 
7 75000 

10.30000 
15.50000 
25.80000 
51.70000 

103.00000 
155.00000 
258.00000 

0.55 
1 . 1 2  
2.30 
4 - 2 2  
6. 81 
9.95 

1 3 . 8 9  
19.20 
25. 60 
34 .51  
45 .99  
56. 81  
68.04 
80. 31 
91 .38  

100.55 
107.68 
112. 41 
116 .06  
118.84 
121.00 
121.96 
122 .00  
121 .03  
119. 1 2  
116.73 
114.59 
113 .58  
113.21 
112.79 

0.55 
1.12 
2.30 
4.22 
6.81 
9.95 

13.89 
19.20 
25.60 
34. 51 
45.55 
57.44 
70.24 
86.06 

103.0U 
120.47 
137.88 
153.00 
168 .45  
185.06 
205.93 
223.78 
268.32 
299.88 
345.38 
402.18 
U79.9B 
557.40 
603.34 
660.50 

0.59700 
0.60300 
0.61500 
0.63300 
0.65503 
0 . 6 8 5 0 0  
0.72200 
0.76300 
0.82330 
0.91 7 00 
1.03300 
1.19300 
1.36300 
1.59300 
1.99300 
2.24100 
2.66300 
3.07000 
3.55300 
4.14300 
5.03300 
5 .91300 
8 .87000 

11.90300 
17.70300 
29.50300 
59.10300 

118.00330 
177.00300 
295.00000 

EV ET=0.348U99 MEV 
P R I M A R Y  C A S C A D E  

1.09 
2.82 
5. 80  
9.95 

15.58 
22.52 
30.20 
39.83 
50.65 
65.82 
82.91 

100.94 
118.58 
136.72 
153.17 
157.59 
178.88 
186 .83  
192.93 
197.68 
201.76 
203.66 
204.36 
202.87 
199.80 
195.57 
191.52 
189 .55  
188.89 
188 .17  
187 .72  
187.23 

1.09 
2.82 
5.80 
9.95 

15.58 
22.52 
30.20 
39.83 
50 .65  
65.82 
82 .93  

101.79 
121.85 
145.06 
169.71 
196.04 
222.08 
245.79 
269.19 
294.19 
327.53 
355.39 
426.71 
478.37 
551.48 
645. 97 
77u.39 
903 .75  
978.88 

1075-11  
1137.39 
1234.26 

EV EP=0.591885 R E V  
P R I U A R Y  C A S C 4 D B  

0.36 
0.80 
1.70 
3.12 
5.03 
7.63 

10.85 
15. 10 
20.39 
28.03 
36.87 
47.04 
57.04 
66.99 
76.45 
84. 05 
90.11 
93.98 
9 6 - 9 5  
99.17 

100.89 
101.60 
101.52 
100.68 

99.09 
97.13 
95.42 
9 4 - 6 1  
9'4.31 
93.97 

0.36 

1.70 
0.80 

3.12 
5.03 
7.63 

1 D. 85 
15.10 
20 .39  
28.03 
36.92 
47.62 
59.11 
72.09 
86.80 

101.56 
116 .75  
129 .58  
1U2.70 
156 .59  
174.54 
189.40 
227.01 
253.59 
291.38 
338.96 
403.89 
468.66 
506 .65  
554.40 
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r 0 = 2 ~ . 3  
E N E E Z Y  (IIEV)  

0.66000 
0 . 6 75 00 
0.68800 
0 . 7 n ~ o o  
0.73300 

0.80100 

0.92600 
1.02000 

n -767 0 0  

n . n j o o 0  

1.15300 
I .32000 
1.52000 
1.79900 
z.11000 
2.51000 
2,Y I f )  00 
3.43000 
3.97300 
U.53000 
5.62000 
6.6iono 
9 . 9 ~ n n o  

r3ru0.0 
F N E B G P  (IIEVI 

0.85800 
0.95700 
0 ” 8 9 r ) 0 0  
0.90900 
0 . 9 U 3 0 0  
0.98600 
1.03000 
1.10000 

1.31000 
1.48000 
1.700OO 
1.35000 
2.24000 
2.72000 
3,23300 

U.42300 
5.10000 
5.95000 
7 . 2 7 0 0 0  
8.50000 

12.70000 
17.03000 
2 5 . 5 0 0 0 0  
42.50000 

i - i g n o o  

3 , a 2 3 o o  

H5.nonw 
17n.ooooo 

PPIII A R Y  
0 - 29 
0.64 
1.12 
2.4u 
4 ~ 00 
6.11 
8.79 

12.49 
16.99 
23.26 
31.22 
’10.24 
U8.92 
57.67 
6 5 - 7 8  
72.4 3 
7 1 .  U8 
~0.83 
a3.27 
87.11 
86.51 
87.07 
86.92 
86.18 
0 4 . 8 1  
83-15 
01.7U 
81.07 
80.82 

.¶TOHTC D I S E ’ t A Z E n E N ?  C R 3 S S - S E T I O N S  ( E A R N S )  SY F A S T  E L E C T R O N S  TN 8 8  
2=37 A= 85.480 

E V  er=u.651843 nEv T D = 3 2 . 0  F V  FT=0.727857 NXV TDC36.0 FV ETzO. 790577 M E V  
P R I f l A R Y  C A S C A D E  E N E R G Y ( 1 E V )  PEII (8HY C A S C A D E  C A S C l l O E  

0.2s 
0.64 
1.32 
2.44 
4.00 
6 - 1 1  
8-19 

12.4!$ 
16.9Y 
23.26 
31.27 

50. t! 1 
62.33 
75.03 
88.24 

101.24 
112.71 
1 27 - 8 
136.14 
151.54 
184.48 
196.95 
L 19 - 0 7 
2 5 2 . 3 6  
293.23 
3 U 8 . 9 U  
404.u9 
U37.07 

40.711 

E N E R G Y  ( ’ I E V )  
0 .73500  
0.7U700 
0.75600 
0.77800 
0 .80700  
0.84400 
0.80700 
0 . 9 U F O O  
1.01000 

1.270 00 
l.USO00 
1.67000 
1.96000 
2 . 3 2 2 0 0  
2.76000 
3.27000 
3.78000 
4.36000 
5.09000 
6.18000 
7.27000 

10.90000 
IU.  5 0 0 0 0  
21.80000 
36,30000 
72.70OOO 

1U5.00000 

1.12000 

2 1 n.0000 0 

0.20 0.2u 0.79300 0 . 1 9  
0. P9 
1.03 

3, 26 
5.10 
7-  ?fi 

10.58 
1u .11  
20.03 
27. us 
34.15 
u2.97 
50.73 
57.17 
6 I. 63  
68.04 
70.90 
72.99 
7u. 56 
75.71 
7 5 - 1 8  
74. ’29 
7 5 - 3 3  
-I&- 12 
72.69 
71. 43 
70.92 
70.70 

1. y a  

0.99 
1.03 
1.98 
3.26 
5 - 1 0  
7.36 

10.5R 
1 8 - 1 1  
2u.03 
27. SO 
35.05 
4U.61 
55.03 
66 .Lb  
78.02 
89.66 
99-69 

120.45 
134.07 
1U5.49 
173.99 
194.09 
222.75 
250.50 

?55.82 
38U. 49 

109.63 

307.28 

0.90500 
O.HZL0O 
O . B U i D 0  
0.81100 
0.91700 
0.96100 
1.021 0 0 
1.10700 
1.223UIl 
1 - 3 8 3 0 0  
l . 5R100  
1.81330 
2.13300 
2.52300 
3 . O D J U O  
3.55300 
4.11 000 
4.7U700 
5.53200 
6.7 1 3  D I) 
7.90330 

11.89300 
1 ‘) - 9 0 J S 0 
2 1 + 7 0 > 0 0  
39.5O)DO 
71. Q O  J 00 

1 5 9 . 0 0 3 0 0  
2 17.033 3 0 

A T O B I C  D I S P L A I E f l E B T  C H 7 ? S - S E T T I O A F  (5ARNS) DX FAiT E I . F L P R f l H 4  Lld i ( U  

2=37 llr 85.480 

P V  m=o.o5031U YET TD=UU.O EV ?T=0.907585 7E’d To-8a.n 
P a r n A R Y  C A S C A D E  F q E R G Y  I n E V )  PRIHAQY C A S Z B D F  

0.15 
0.34 
0.73 
1.37 
2.37 

5 . 3 3  
1.95 

11.39 
15.70 
21.RO 
28. U 1 
.3u ~ 5 3 
U0.9U 
46.71 
5 1 . 3 1  
5 4 ”  75  

3.78 

56 ~ 

5 8 - 5 9  
59.77 
60.63 
6D.9ll  
6 L 7 2  

59.18 
58.07 
5 7 . 1 s  
56. ’12 

60.15 

0.15 
0.34 
0.7 3 
1 . 3 7  
2.37 
3 - 7 0  
5 . 3 3  
7.95 

1 1 - 3 9  
15.90 

28.88 
36.05 
114.67 
511.04 
63.64 
73.06 
111.79 
89.40 
98.15 

103.15 
1 1 9 . 4 2  
141.20 
157 .71  
1BO.58 
209.30 

2177.3 1 

21-86 

2 u a . 3 0  

0.91600 
0.9 25 0 0 
0.94300 
0.97100 

1.0500G 
1.10000 
1.17000 
1.27000 
1 . u 000 0 
1.59000 
1.81000 
2.06000 
2.45000 
2.90000 
3.UUOOO 
P.OK000 
u ~ 7 100  0 
5.UU000 

? .71000  

13.60000 
1R.10000 

i . o o o o n  

6 . 3 m o o  

~ - 0 7 n n o  

2?.20000 
U5.30000 
90.70000 

181.00DOD 

0. 13  
0. 28 
0.61 
1.21 
1. 91  
3.27 
9.77 
7.00 

10.28 
1u. u7 
19.89 
25.40 
31.49 
37. u 5  
8 2 - 5 9  
4 6 - 7 5  
49.90 
51.88 
53.11 

55.13 
55.39 
55.16 
54.65 
53.71 
52.76 
5 1 , Y U  
51.55 

sq.?n 

0 . 1 3  

0 . 6 1  
1.21 
1.71 
3.  I 7  
u.77 
I .00 

10.78 
IU. 47 
19.90 
26.24 
1?.92 
41.00 
u9. U Y  
58.18 
66.96 
74 I 3(J 
81.86 
89.88 
99.Y5 

104. 37 
1 2 9 - 3 2  
14’J.07 
163.98 
191.07 
?26.%9 
2 6 1 ” 9 5  

c. 28 

1.03300 
1.U630O 
1.11300 
1.17300 
i.25:)nn 
1.1u300 
1 .U9331)  
1 . 5 9 0 0 0  
1.92300 
2.21300 
2 - 5’3 3 0 0 
3.05300 
3 . 6 5 3 0 0  
8 . 3 3 D L l O  

4.77000 
b.73300 
8.13300 
Y ” 5 2 J 0 0 

19.20300 
2 8 . 9 0 3 D O  

96.20700 
192.0030U 

5.ooono 

I $4. 4 0  J D n 

rta. I D J D O  

0.  40 
0,87 
1.61 
2 - 7 7  
U.36 
6 . 3 5  
8.86 

1 2 ”  51) 
17.83 
24.39 
3 1 . 4 5  
38.15 

51.57 
5 6 - 7 9  
60 .66  
63.1’3 
65.00 
6 6 . 3 5  
67.3U 
h7-71 
67.51 

65.82 
6U.56 
6 3 - 5 2  
f i 3 . 0 3  
6?* 83 

4 5 - 3 1  

6 6 .  89 

0.19 
9.40 
0.87 
1.61 
2.71 
U . J S  
b.  3fi 
R .86 

1?.50 
17.87 
24.44 
31.96 
39.7a 
59.31 
59.u1 
70.06 
R0.45 
89.‘tl 
YR.lr7 

108.13 
120.2n 
130.53 
155.7U 

199.44  
231.32 
L ? u . 6 7  
311.96 
39 3 . 3 0  

174.07 

0.12 
0.2u 
0.53 
1.06 
1-63  
2.84 
4. 34 
6 . 6 0  

13.39 
1 8 - 3 3  
23.73 
2 9 . w  
3 U . 3 6  
39.21 
UL.98 
45. 86 
47. 65 
49.90 
U Y . 8 8  

50.77 
f i0 .5% 
50.07 
JIU. 75 
40.3u 
47.50 
117.15 

9 . 1 ~  

50.55 

0.12 
0. 24 
n. 53 

1.m 
1.06 

2.84 
4. ?9 
b -  60  
9.18 

1 3 - 3 9  
1r.39 
24.15 
10.4,’ 
37.66 
45.72 
5 1-77  
6 1 - 8 9  

7+.51 

9 2 ” 2 1  
‘J9.9U 

119.11 
1 3 2 “ 7 4  
151.83 
115-89  
208.41 
2 S 0 . 8 5  

~8.71) 

n 2 . m  
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&TONIC DISPtlZENENT CR3SS-SECTIONS (BARYS) BY  PAST ELECTRONS IN R 8  
2=37 I= 85.480 

10=52.0 E V  ET=1.015694 MEV TD=56.0 EV ET=1.066973 Y E V  TO=60.O E V  ET=l.116638 MEV 
ENERGY (REV) 

1.02000 
1.03000 
1.05000 
1.08000 
1.12000 
1.17000 
1.23000 
1.32000 
1.42000 
1.57000 
1.77300 
2.03000 
2.33300 
2.711000 
3.25000 
3.85300 
4.57000 
5.2R000 
6.09000 
7.10000 
8.63000 
10.10000 
15.20000 
20.30000 
30.110000 
50.70000 
101.00000 
203.00000 

PRIHRRY 
0.04 
3.15 
0.39 
0.83 
1.53 
2.54 
3.89 
6.08 
8.59 
12.31 
16.90 
22.05 
26.88 
31.91 
36.31 
39.77 
42. 42 
114.06 
115.23 
46.07 
46-67 
46.86 
46.64 
46.19 
45.44 
44.61 
43.94 
43.61 

CASCADE 
0.04 
0.15 
0.39 
0.83 
1.53 
2.54 
3.89 
6.08 
8.59 
12.31 
16.95 
22.47 
28.19 
35.08 
42.47 
U9.89 
57.45 
63.84 
10.16 
76.95 
85.59 
92.52 
110.49 
123.16 
140.73 
162.89 
192.76 
222.99 

ENERGY (HEV) 
1.07000 
1.08000 
1.10000 
1.1uooo 
1.18000 
1.23000 
1.30300 
1.38000 
1.49000 
1.65000 
1.86000 
2.13000 
2.45000 
2.88000 
3.41000 
4.05000 
4. 80000 
5.511000 
6.40000 
7.46000 
9.06000 
10.60000 
16.00000 
21.30000 
32.00000 
53.30000 

106.00000 
213.00000 

PRIMARY 
0.02 
0.11 
0.31 
0.82 
1. 44 
2.33 
3.73 
5. 46 
7.92 

11. 45 
15.75 
20. 51 
25.08 
29.75 
33.79 
37.05 
39.46 
40.96 
42. 04 
42.81 
43.35 
43.51 
43.29 
42-87 
42.17 
41.40 
40.79 
40. 49 

CASZRDE 
0.02 
0.11 
0.31 
0.82 
1.44 
2.33 
3.73 
5.46 
7.92 
11-45 
15.80 
20.90 
26.34 
32.77 
39.61 
4h. 65 
53.64 
59.56 
65.52 
71. R4 
79.85 
86.29 

103.12 
1111.77 
131.22 
151.76 
179.43 
207. 51 

ENERGY ('4 EV) 
1.12330 
1.13300 
1.16300 
1.19330 
1.23030 
1.29000 
1.36300 
1.U5330 
1.56300 
1.73300 
1.95100 
2.23330 
2.56300 
3.01300 
3.57300 
4.24330 
5.02330 
5.80300 
6.69330 
7.81300 
9.49300 

1 1  .lo300 
16.703 00 
22.30100 
33.U0300 
55.80300 

111.30330 
223.30330 

PRIMARY CASCADE 
0.02 0.02 
0.10 0.10 
0.37 0.37 
0.71 0.71 
1.25 1.25 
2.19 2.19 
3.44 3.44 
5.19 5.19 
7.39 7.39 

10.75 10.76 
14.79 14.85 
19.22 19.60 
23. 45 24-64 
27.82 70.69 
31.64 37.18 
3U.66 43.78 
36.88 50.30 
38.28 55.89 
39.26 61.U1 
39.98 6 7.38 
40. 47 7U. 89 
110.61 80.91 
40.39 96.52 
40.00 107.51 
39.35 122.76 
38.63 182.05 
38.07 167.90 
37.79 1911.10 

ATOnIC DISPLACENEWT CR3SS-SEITIDNS (BARNS) BY PAST ELECTRONS IN R E  
2=37 A I  85.480 

TD=64.O E V  ET=1.164831 MEV TO48.0 EV ET=1.211677 9EV Tw72.0 E V  ~~=1.257282 N E V  
E N E R GY (MEV) 

1.17000 
1.19000 
1.21000 
1.24000 
1.29000 
1.35000 
1.42000 
1.51000 
1.63000 
1 80000 
2.03000 
2.32300 
2.67000 
3.14000 
3.72300 
4.u2000 
5.2UOOO 
6.05000 
6.98000 
8.15000 
9.90000 

P RIR A RY 
0.03 
0.09 
0.33 
0.63 
1.24 
2.10 
3.23 
0.80 
6.97 
10.02 
13.84 
17.99 
22.05 
26.16 
29.72 
32.55 
34.64 
35.93 
3 6 . 8 4  
37.50 
37.94 

11.60000 38.07 
17.40000 37.85 
23.20000 37-49 
34.90000 36.87 
58.20000 36.21 
116.00000 3 5 . 6 8  
232.00000 35.43 

CASCADE 
0.03 
0.09 
0.33 
0.63 
1.24 
2.10 
3.23 
4-80 
6.97 
10.0 2 
13.89 
18.35 
23.19 
28.91 
3U.98 
41.22 
47.40 
52.64 
57.83 
63.46 
10.50 
76.21 
90.76 
01.03 
15.49 
33.5 1 
57.82 
82.22 

ENERGY (HEV) 
1.22300 
1.23000 
1.26000 
1.29300 
1.34300 
l.'40000 
1 .U700O 
1.57000 
1.69000 
1.87000 
2.12000 
2.42000 
2.18000 
3.27000 
3.87000 
4.60000 
5.U5000 
6.30000 
7.27000 

PRIRIRY 
0. 04 
0.10 
0. 31 
0. 58 
1.12 
1.89 
2. 91 
4. 119 
6. 47 
9.41 

13.18 
11.07 
20. R4 
24.72 
28.04 
30.70 
32. 65 
33.86 
34.70 

8.UR000 35. 31 
10.20000 35.70 
12.10000 35.83 
18.10000 35. A2 
24.20000 35.27 
36 300 00 34.69 
60.50000 34.07 
121.00000 33.58 
242.00000 33.74 

CASZADE ENERGP(qEV) P R I N A R Y  
0.04 1.26300 0.01 
0.10 1.28300 0.11 
0.31 
0.58 
1.12 
1.89 
2.91 
4.49 
6.47 
9.41 
13.23 
17. U3 
21 - 95 
27.37 
33.08 
38.99 
U4.81 
49.79 
5U.70 
59.97 
66.28 
72.08 
85.10 
95.46 

1 08. 98 
125.93 
1'49.92 
171.89 

.30JOO 0.2u 

.34300 0.55 

.39330 1.ou 
-45330 1.14 
-53300 2.80 
-63000 4.211 
.76300 6.21 
.94330 8.89 
-20300 12.49 
.51100 16.15 
.89300 19.79 

3.39300 
4.02300 
4.77300 
5.65300 
6.53330 
7.511300 
8.80300 
10.60300 
12.53330 
18.90000 
25.10000 
37.70300 
62.50330 
125.00300 
2si.00300 

23.39 
26.56 
29.04 
30.86 
32-00 

33.36 
33.73 
33.84 
33.63 
33.30 
32.75 
31-17 
31.71 
31.48 

32. ao 

CASCADE 
0.01 
0.11 
0.24 
0.55  
1.09 
1.74 
2.80 
4.24 
6.21 
8.89 
12-54 
16.50 
20.87 
25.93 
31.41 
36.95 
42.46 
47.17 
51.84 
56.85 
62.86 
68.16 
81.21 
90.38 
103.20 
119.20 
140.77 
162.59 
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r ~ = 7 6 . 0  
ENERGY ( 8  CV) 

1.11u00 
1.32500 
1.3qOOO 
1.39000 
1.Y4000 
1.5 1 0 0 0  
1 .58000 
1,69000 

L.01000 
2.27000 
2.bV000 
2 .99000  
3.Sl ’ )OO 
4 - 1 h 0 0 0  
11.94000 
5 . B ~ 0 0 0  
5.76300 
7 .81000  
9 . i 1 n o o  

11 - 00000 
13.00000 
13.5000n 
26.00000 

i3o .onooo 

1 .82000 

39.00000 
65.00000 

260.00000 

I ’D=SI).U 
ENERGY (1EV) 

1,44300 
1 , 4 5 0 0 0  
l.UR000 
1.s2000 
1.58000 
1.65000 

1 . 8 5 3 0 0  
1 . 7 ~ 0 0 0  

2.00aoo 
2.21000 
2”50UU0 
2.85000 
1.2 R 0 00 
3.85000 
4 . 5 7 0 0 0  
5 U 3 00 I) 
6.~3000 
7.43noo 
8 - 5 70 00  

10 .00000  
12.10000 
i4 .20000 
51.4nnoo 
28.50300 
lt2.fl0000 
71 - 403 0 0 

1 4 2 . 0 0 0 0 0  

~. 
P R I ’ I A R Y  

0.03 

0.24 
0.53 

1.73 
2.49 
14. 05 
5 . 8 5  
8 . 4 6  

11.76  
15.36 
18.78 
22.22 
2s .  20 
27.56 
24.28 
30,311 
31.09 
31.61 
31.96 
32.0’3 
3 1 - 8 5  
31.53 

30.47 
30 .04  
29 .83  

0.08 

o.9n 

3 1 - 0 2  

ATOHTC DISPLAIENENT C R ~ S S - S E C T I O N S  (BARNS) H P  rAsr E L E C T U O N S  rN a 3  
2=37 A =  05.580 

E V  FT=1.301740 !lEV PD=BO.O EV ET’1.345134 YEV T D = Y U . O  FV 5T=1.397536 NEV 
CASCADE ENERGY ( B E Y )  PBIMRKY C A S C A D E  E N F N G Y I I E V )  P E I l A K Y  C A S C A D E  

0.03 1.35000 
0. (1 I3 
0.24 
0.53 
0.98  
1.73 
2.58 
4.05 

8.Ufi 
11.91 
15 .70  
19.H3 
2U.66 

3 5 - 1 5  

U U . 0 5  
U 9 ” J O  
5P.OU 
59.82 
6 4 - 9 1  
71.19 
85.85 
97 .96  

113.1U 
1 3 3 . 7 2  
159.27 

5 - 8 5  

2 9 - 8 0  

u o .  78 

1.37000 
1 .39000 

1 .$k9000 
1.56000 

1 . ~ 3 0 0 0  

1. 64000 
1 . 7 U O O O  
1 - 8 3 0 0 0  
2.08000 
2 . i5000  
2.69000 
3.09000 
3.63000 
9.30000 

6.05D00 
6 - 9 9 0 0 0  
8 0 7 0 0 0  

11. u0000 

20.10000 
26.90000 
UO.30000 
67.20000 

1 3 4  . 0 0 0 0 5  
769.00000 

5 .1 ioon  

9 .a iooo  

i3 .40000 

0.02 
0.10 
0.20 
0.u5 
0. 9 4  
1.61 
2. 5 1 
7 -  76 
5 . 5 5  
R. 09 

11.25  
14 .66  
17.8Y 
2 1 - 1 7  
24.00 
26.23 
27.85 
28.85 
29.55 
30.01 
30.37 
3 0 . 4 5  
30.25 
29.95 
29.46 
28. 94 
28.53 
2 0 . 3 3  

0.02  
0.10 
0.20 
0. us 
0.94  
1.63 
1 - 5 1  
\.76 
5.55 
8.0’3 

1 1 - 1 0  
15.00 
1 6 - 9 1  
23.5U 
28.48 
33.55 
3 8 . 5 2  
4? .77  
4fi .  99 
51 - 49 
57.08 
61.76 
73. 45 
81.79 
73.25 

107.0‘1 
127.16 
lYh.79 

1.40?DO 
1.41300 
1 . U U J  J 3  
1.49300 
1 .5JD00  

1.63300 
1.9D30O 
1.9UJOO 
2.153DU 
7.87>00 

3.19300 
3.7UJOO 
4.44300 
5.27JUJ 
6.21300 
7.21300 
U -  J 7 7 0  0 
9.71100 

11.7O!lOO 
t 3. 303 30 
20. 9 0 9 0 0  
27.7039‘) 
U1.60300 
69.30300 

138.00300 
277.00300 

i . 6 o 3 o n  

2.77030 

0.04 0.04 
0.08 I). OB 
0.21 0.21 
0.U5 1).45 
0.91 0.91 
1.115 1.45 
2. 91) 2 . 3 8  
3-64 3 - 6 4  
5.30 5.30 
7.77 7. 7 7  

10.70 10.75 
13 .95  14 .29  
17.10  io .ng  
2 0 - 1 9  22.116 
22.91  27-74  
25.02 32.05 
76 .55  3 5 .  80 
27.50 u0.86 
28. 16 ‘14. a 7  
2 8 - 6 2  u9.19 
28.92 54.37 
29.00 5 8 - 9 7  
28.  80 70.70 
28.52 7U.01 
28 .  05 Y9.00 
27.55 102.73 
27.17 1 2 1 . 2 4  
2 6 . 9 0  139.93 

B T O i l I C  U l S P L A Z E n E N T  C R > S S - S E : T I O N S  ( B A R N S )  YP FAST E L E C T R O N S  JN RB 
2 4 7  ?+= as.u30 

E W  r r = 1 . u 2 9 0 1 1  NEV 
P RI1 A RY CASCADE 

0.03 0 . 0 3  
0.06 
0.18 
0.40 
0.81 
1 .40  
2 .26  
3.43 
5.09 
7 - 3 4  

10.31 
1 t . 3 4  
16.33 
llJ.?O 
21.90 
?3 .92  
25-37 
2h.27 
26 8 9  
27. 3 3  
2 7 . 6 1  
27.68 
27.49 
2 7 . 2 1  
26.77 
26.30 
25.73 

U.06 
0.18 
0 . U O  
0.81 
l . U O  
2 - 2 6  
3 . u 3  
5.09 
7.39 

10.36 
13.65 

7 1 - 5 0  
26.07 
30.71 
15.25 
39.1u 
$2.96 
47-08 
52. l a  
Sb.37 
67.13 
74.59 
8 5 . 0 8  
Y11,22 

115 .86  

17.28  

TD=92.0 EV ET=l.U69618 f l E V  
E N E R G Y ( B E V )  P R T K A R P  CASCllDE 

1.88000 
1. 490 00 
1 .52000 
1.57000 

1 .70000 
1 .79000 
1.9 1000 
7.0s000 
2.27000 
2.57000 
2.93000 
3 .38000 
3 .96000 
4.70000 
5.58000 
6.6 1000 
7.6U000 
8 .81000 

10 .  2ouoo 
12.40000 

i.wm 

1U.60000 
22.00000 
2 9 . 3  00 0 I )  

44 I0000 0 

1U6.00000 
73  - u 0000 

0. 0 3  
0 .05  
0.16 
0.u1 
0. a i  
1.3s 
2. 1 7  
3.35 
9.00 
7. 05 
9.118 

1 2 . 7 9  
15.70 
1H.  50 
20.98 
22.90 
2Q. 29  
2s. 1s 
2 c .  73 
26.13 
2 t .  9 1  
26, U R  
26.29 
2 6 .  03  
25.60 
25.15 
2u. 8 1  

0.03 
0 . 0 5  
n. 16 
0.41 
0.81 
1.36 
2 - 1 7  
3.35 
4 - 9 0  
7.05 
9 .93  

16.63 
1 3 - 0 9  

20.63 
25.02 
ZY * u u  
3 3 - 8 7  
37.53 
Jb1.19 
US.91i 
8 Y , Y l  
54.03 
6 4 . 3 3  
71.47 
81 .51  
9 U . O f l  

I in. 96  

1 . S 1 0 ~ 0  
1.56OOO 
1.61UOU 
1.67390 
1.75200 
1 .!I4300 
1.96500 
2.11300 

2 . 6 4 n o o  
2 . 3 3 3 0 0  

3.01330 
3 . ~ 7 ~ 0 0  
~ . o 7 3 o n  

~ , ~ Y J O O  

io .50300  
1 2 I) 8 0 3 a o 
~ S . U O J O O  

4 . 8 3 3 3 0  
5,7’lD 0 0 

7.BU330 
9.05330 

22.60300 
30.1030U 
u5.20000 
15 “ 9 09 on 

150.00300 

EV ET=1.509U10 VEY 
PRIMARY C A S C A D E  

0.02 
0.05 
0 . 1 5  
0.38 
0.7$ 
1 . J ?  
2-09  
3 .20  
4.65 
6.76 
9.49 

12.29 
15.07 
17 .78  
20. 15 
21.97 
2 3 - 7 0  
24.11 
24. 67 
25.05 
25.31 
25.77 
25-  1 9  
2n.94 
24.53 
2 % .  10 
2 3 - 7 1  

0.02 
0.05 
0.15 
0.38 
0.74 
1.32 
2-09 
3.70 
4.65 
6.76 
3.5u 

12.58 
15.97 
19 .95  
20,0g 
I H .  24 
32.49 
36.0U 
3 9 .  lis 
113.77 
Bt1.06 
51.90 
6 1 - 7 7  
58.62 
78.2U 
90 .29  
106.47 
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ATOXIC 

P O =  U.0 E V  ET=0.145519 R E V  
E N E R G Y  ( N E V I  P R I l l h R Y  CASCADE 

0.1 i 6  0 0. 
O.lU800 
0.15100 
0.14500 
0.16100 
0 .16000 
0.17700 
0.1 8900 
0.20300 
0.22500 
0.25400 
0 .29100 
0.33400 
0.39200 
0 .46500 
0.55200 
0.65400 
0.75600 
0.87300 
1.01000 
1.23000 
1.45300 
2.18000 
2.91000 
4.36000 
7.27000 

111.50000 
29.100 00 
43.60000 
72.70000 

101.00000 
145.00000 

r o = i 6 . 0  
E N E R G Y  (IEV) 

0 .46300  
0.46800 
0.47700 
0.49100 
0 .50900 
0.53200 
0 .55900 
0 .59500 
0.64200 
0.71100 
0.80300 
0.91700 
1 .05300 
1.23000 
1 .46000 
1 .74000 
2.06000 
2.30000 
2 .75000 
3.21000 
3.90000 
4 .58000 

9.17000 
13 .70000 
22 .90000 

6 . e s o o o  

45.00000 
91 .70000 

137.00000 
229.00000 

4.35 
21 - 9 6  
47.01 
78.09 

120.30 
163.82 
212.30 
256.53 
310.31 
381 - 7 5  
443.02 
498.34 
5 0 3 - 3 6  
585.03 
619.01 
646.89 
667.41 
680 .79  
693 .78  
697 .92  
703 .48  
104 .96  
699.55 
690 I 4 8  
675.38 
655 .69  
676 .80  
626.19 
622 .86  
619 .86  
6 1 8 . 1 2  
615.21 

u .35  
21.96 
47.01 
1 8 . 0 9  

120 .30  
163 .82  
212 .30  
266.53 
310.31 
381.75 
443.02 
500 .21  
553 .60  
6 1 2 . 1 7  
672 .52  
732 .74  
7 9 3 - 3 0  
8U6.66 
901.50  
959.50 

1041.05 
1 1 1 4 . 2 5  
1307.67  
1u55.24 
1674.00  
1964.63 
2371.36 
2792.11 
3038.57  
3351.UU 
3552.60 
3773.40  

DISPLAZENENT CR3SS-SECTIONS ( 0 A R N 5 )  BY PAST ELECTRONS IY Z R  
Z = 4 0  A =  91.220 

TD; 8.0 EV ET=0.254186 R E V  TD=12.0 
ENERGY (nEV) PRIMARY CASCADE E N E R G Y  (3EV) 

0.26600 2.40 0.37000 
0.76900 
0.27400 
0.28200 
0.29300 
0.30600 
0.32100 
0.34300 
0.36900 
0.40900 
0 .46200 
0 .52800 
0 .60700 
0 .71300 
0.04500 
1 .ooooo 
1 . 1 0 0 0 0  
1 .31000 
1 .58000 
1 .84000 
2.24000 
2.64000 
3.96000 
5.28000 
7.92000 

13 .20300 
26.110000 
52 .80000 
79.20000 

132.0000 0 
184  .ooooo 
264.00000 

2.40 
6.29 

12 .60  
22.25 
34-  70 
48.36 
63.80 
82.14 

102.33 
1 2 9 . 0 8  
150 .41  
107 .79  
215. 4 8  
243.71 
269.22 
290.28 
307.02 
318.97 
327 .01  
3 3 4 . 7 8  
340. 4 5  
342 .05  
342 .35  
330 .75  
332.31 
324.04 
315.93 
311.98 
310.65 
309.27 
308 .39  
307. 43  

6.29 
12.60 
72 .25  
34.70 
40.36 
63.80 
82.14 

102.33 
129.08 
159.41 
189.06 
220.71 
257.21 
295. 11 
335 .30  
311.80 
411.40 
447.10 
U06.15 
537.88 
582.16 
695 .05  
777.64 
896.72 

1049.06 
1258.67 
1470.59  
1594.95  
1151.67  
1853.27 
1963.47 

0.37100 
0.39130 
0.39230 
0.40700 
0.12iOO 
0.14100 
0.47700 
0.51300 
0.56300 
0 . 6 4 2 0 0  
0.73330 
O.RU100 
0.93300 
1.17330 
1.34330 
1.65300 
1.90300 
2.20300 
2.56300 
3.11330 
3.65300 
5.50300 
7.33330 

11.00330 
18.30700 
36.60300 
73.3WOO 

1 1 0 . 0 ~ 3 0 0  
183.00300 
256.00300 
366.00300 

E V  ET30.366950 MEV 
P R I M A R Y  

1.35 
3.11 
6.17 

10.89 
17.17 
24.45 
33.07 
44.10 
56.48 
73.64 
93.71 

114.36 
134 .73  
155.  42 
114.11 
190.08 
202.71 
2 1 0 . 0 1  
217.24 
222.01 
225.75 
227.27 
226.67 
224.26 
220.05 
21 4 .  8 0  
209.99 
207.60 
206.86 
205.96 
205.37 
204.73 

CASCADE 
1.35 
3.11 
6.17 

10.89 
17.17 
24.45 
33.03 
44.90 
56.48 
1 3 - 6 8  
9 3 -  7u 

115.37 
130.57 
165 .19  
193.56 
?23 .41  
253.76 
279.19 
306.05 
334.24 
371.01 
402.24 
981 .68  
538.66 
620.05 
722.71 
063.63 

1005.66 
1088.87 
1192.95 
1261.39 
1331r.11 

A T O N I C  DISPLLZENENT CROSS-SECTIONS ( B A R N S )  B Y  FAST ELECTRONS I N  Z R  
Z=UO A =  91.220 

E V  El'=O.458900 MEV TD=20.0 EV E 'P0 .542851 K E Y  TD=24.O E V  ET=O.620591 NEV 
PRINARY 

0.85 
1 .90  
3.79 
6.77 

10 .63  
15.58 
21.35 
29 .09  
38.3U 
51.27 
66 .63  
82.82 
90.28 

114. 5 1  
129.73 
142.41 
151.90 
158.26 
162.97 
166.50 
169.12 
170.09 
169 .36  
167.51 
1 6 4 .  40 
160.56 
157 .21  
155.63 
155.011 
154.37  

CLSCADE 
0.05 
1.90 
3.79 
6 . 7 7  

1 0 . 6 3  
15 .58  
21.35 
29.09 
30.34 
51.27 
66.6 9 
83.69 

1 0 1 . 3 3  
122.32 
145 .52  
169 .73  
193 .45  
214 .02  
234 .05  
257.37 
286.02 
309 .89  
370 .86  
414.35  
475.39 
553 .63  
659.73 
766 .41  
8 2 8 . 1 5  
906 .96  

E N E R G Y  ( R E V )  I 
0.54800 
0.55300 
0.561100 
0.50000 
0.60200 
0.62900 
0 .66200  
0.70500 
0 .75900 
0.8U100 
0.94900 
1.00000 
1.24000 
1 .46000 
1 .13300 
2.06000 
2 .44000 
2.02000 
3.25000 
3.79000 
4 .61000 
5.42000 
0.1uooo 

10 .80000 
16 .20000 
27 .10000 
54.20000 

108.00000 
162.00000 
271.00000 

' R I M A R Y  
0 .60  
1. 1 9  
2. 53 
4.511 
7.42 

11.06 
15.59 
21 .51  
28.82 
39.33 
51.82 
64 .  05 
77 .92  
91.79 

104 .06  
111.30 
121 .99  
126.96 
130 .58  
133 .20  
135.24 
135 .92  
135 .15  
133.67 
131 .15  
12R. 15  
125.63 
124. u4 
123.97 
123. U 3  

CASCADE I 
0.60 
1 . 1 9  
2.53 
4.54 
7.42 

11.06 
15.59 
21.51 
28.82 
39.33 
51.89 
6 5 - 5 9  
80.55 
90.60 

117.74 
137 .77  
157.49 
174 .53  
191.39 
209.76 
233.34 
252.93 
302.39 
336.96 
386 .59  
449 .53  
534 .62  
619 .46  
669.36 
732. 50 

:NERGY (3EV) P R I N A R Y  
0.62500 0.39 
0 . 6 3 3 0 0  0.92 
0 . 6 4 5 0 0  1 .86  
0 .56100  3.44 
0.68500 5.57 
0.71730 8.46 
0.75700 12.16 
0.90500 17.02 
0.96500 23.14 
0.36100 31.94 
1.08103 42.27 
1.24300 5 4 .  10 
1.42500 65 .02  
1.67300 76.71 
1.93300 87.11 
2.35300 95.53 
2.79330 102.01 
3.22330 106.05 
3.72300 109.01 
4.34300 111.13 
5.27000 112.73 
6.20303 113.18 
9.30230 112.43 

12.40)OO 111.15 
10.E0301) 109.04 
31.03330 106.62 
6 2 - 0 7 ?  70 104.60 

124 .00000 103.65 
186.00300 103.27 
310.00300 102.82 

C A T C A D E  
0. 79 
0.92 
1.85 
3. u u  
5.57 
8.U6 

12.16 
11.02 
23.14 
31.98 
42.28 
54.81 
67.U3 
82 .80  
99.27 

116.11 
133.10 
lU7.5h 
162.14 
177.76 
197.54 
214.13 
255.61 
285.12 
326.61 
378.05 
449.07 
520.99 
562.59 
614.R1 
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A T O H I C  D I S P L A 1 E S F Y T  C R D S S - S E C T T O N S  (BARNS) BY FAST ELECTRON5 I N  ZA 
z=uo n =  91.220 

T0=28.0 EV FT-0.653323 IEV T O = ~ ~ . O  BV ~ ~ ~ 0 . 7 6 1 9 0 7  n w  
CAEBSR ( M F V )  P R T I A R Y  CaSCAOF ENEEGY I'lEV) P R I i l A R Y  C A S C R D E  

0.70000 0 . 3 3  

TOx36.0 E V  ET=O.826979 NEV 
E P l E B G Y ( Y E V \  P H L f l A N Y  C A S C A D E  

0.33 0 - 7 6 9 9 0  0. 25 
0.54 
1.14 
2. 1 6  
3 .  6 4  
5.69 
8. 34 

1 2 - 0 2  
16.29 
23. U2 
31 .57  
40. It8 

49.26 
5 9 - 0 1  
6 5 , 8 9  
72.27 
76.96 
79.96 
87.05 
83.54 
84.54 
84. KO 
84. 11 
6 3 - 1 3  
81. 55 
79.79 
78.37 
77.69 
77.41 

0.25 
0. 54 
1 .14  
2.16 
3 - 6 4  
5.69 
8.34 

1 2 - 0 7  
15.29 
23.42 
31.6U 
u1.10 
51. 314 
63.08 
75.91 
89.16 

102. l a  
1 1 3 .I49 
124.62 
1 3 6 . 5 8  
151.67  
lhU.29 
195.66 
217. Y 6  
249- 25 
293.54 
3U2.02 
395 .30  
475. so 

0.8~500 
0.94300 

O " S R 1 0 0  
0.91700 
0.95300 
1.110130 

0 . ~ 6 3 n o  

0.21 
0.U3 
0.Y5 
1 - 7 3  
3.07 
a.uq 

10.25  
1Q.78 
20.b7 
27.90 
36 .09  
4 3 . P 7  
51.83 
58. ti5 
6U. 5 0  
bH. b1 
71.22 
73.04 
74. I 1  
75.15 
75 ,  3s 
74.h9 

72. (10 
70.86 
69 .63  
61.00 
68.83 

5 .  a i  

71. n i  

0.21 
0.43 
0.95 
1 - 7 8  
3.07 
U.89 
6.81 

1 0 . 2 5  
14.2b 
20.67  
27.97 
36.67 
45. 92 
56.60 
68.13 
80.07 
91.81 

101.88 
111.83 
122.J48 
136.01 
1q7.31 
175.45 
195.19 
2 2 3 .  19 
2 i8 .09  
305.57 
352 .95  
380.87  

0.70700 
0.72100 

0.69 
1 .45  
2.63 
0 . 4 3  
6 . e6  
9.8'7 

18.11 
19 .36  
26.7 3 
36.16  
46 .00  
56.00 
K6.  14 
74.95 
92.28 
87.66 
9 1 - 1 5  
73.60 
9 5 . 3 9  
96.61  
'96.96 
96 26 
95 .13  
9 3 - 3 3  
91 .28  
9 9 . 6 1  

83 I 50 
5 8 . 8 2  

0.69 
1.05 
2.63 
u,u3 
6 . 8 6  
9 - 8 7  

11 .11  
17 .36  
26.73 
36.2 3 
45.68 

7 1 . 7 7  
R'1.09 

100.85  
115.41 
1 2 8 - 1 9  
1 4 0 . 5 8  
154.39 
171 .53  
105.89 
220 .87  
245 .71  
982.39 
327.u9 
3HB-56 
Uf49.17 
484.83 

5 8 . 2 2  

0.77700 
0 - 7 9 2 0 0  
0 .81500 
0.8h500 

0.92900 
U.99000 
1.06000 
1 .18000 
1.33000 
1 .52000 
1.75000 
2.05000 
2.U3000 

o.m?on 

7. ~ 9 0 0 0  
~ 4 2 0 0 0  
3.Y40U0 
U.57000 
5.31000 

o. f i t 1  o n  
5,76900 
0. R 0 18 0 0 
u.kiuso0 
0.90100 1 " 0 7 D 0 0  

1.15300 
1.28300 

0.97000 
1.07000 
1 .21000 l " d 8 3 0 9  

1.65000 
1.90309 
2.233 30  
2.iU33D 
3.1U630 
3.721100 

1.36300 
1 - 59000 
1 .87000 
7.21700 
'2.63000 
'1.11000 
3.6onoo 4.30909 

4.96900 
5.78000 
7.02000 
8.2i3D0 

5.89000 
6 .  [ I ?  J 0 0 

10.30000 
13. ROO00 

34.60 000 
59.30JOO 

207.00000 

L L ~ , ~ J O O  

13e .00000 

6. U7000 
7.61000 

11 -4 00 00 
15.20000 
22.80000 
38 .00000 
76.100 00 

12.d0300 
1 6 . 5 0 3 0 0  
2 0 . 0 0 D ~ 0  
ai.30100 
82.60300 

165.00300 
2u8.00300 

1 5 7  - 000 00 
228 .00000 

A T ' O K I C  D I S Y L A I E K Y W T  CH3SS-SECTlONS ( S A R N S )  B Y  P A S T  E L E C T R O Y S  I&! ZR 
z=40 a=  91.220 

T D = O O . O  B V  Br=o.n99030 nirv 
E N E R G Y  ( N E V I  P R I l l A R Y  CASCADE 

0.16 
0 . 3 5  

TD=UU.O EV ET-0.948145 1EV 
ENERGY ( n Y )  P R Z H R R 7  C A S Z A D E  

0.95700 0. 13 0. 13 
0.96700 0. 31 0.31 

r ~ = u e - o  EV .?r=i.005534 nEv 
E N E R G ? ( Y E V )  P R I W A R Y  

1.01300 0.05 
1.02300 0.19 

C A S C A D E  
0 . 0 5  
0.19 
0.50 
1.06 
1.95 
3.23 
U . Y U  
7.80 

10 .57  
15.25 
21.07 
2 7 - 9 4  
15.03 
43.71 
51.22 
61.4(1 
70.39 
7d.05 
8 5 . 7 2  
93.85 

109.15 
112.4s 
133.66 

169.80 
196.11 
231.56 
267.011 

10a.w 

0.16 
0.35 
0.79 0.79 0.98600 0. fin 0.68 

1.22 
2.27 

1 .OU100 0.50 
1.07300 1.06 
1.11300 1.95 

0.951 00 
0.98600 
1.03000 

1 -su 
7 . 6 5  
4 .21  
6.1K 
9 - 0 8  

1.5$ 
1 - 6 5  
U.23 
6 - 1 8  
9.08 

12.90 
18.31 
25.28 
33 .01  
41.49 
5 1 , Q l  
61 .85  
72 .56  
83.34 
92.U3 

111.18 
123 .39  
133.64 
158.84 

101.45 

1.U1000 

1 . ' ( 0 0 0 0  
1.15000 
1.23000 
1 . 3 2 0 0 0  

1 .65000 
1.HYU00 
2 .18000 

i . o5oon  

1.47000 

1.27 
2 . 2 7  
3.79  
5.44 

11 .56  
16.92 
22.85 
79.66 
36.29 
U2.85 
us. 5 4  
53.09 

58.47 
59.89  
6 0 .  87 
61.49  
51.61 
61.02 

n. ? E  

56. u a  

3.79 
5 . u u  
R. 28  

1 1 - 5 5  
15.12 
22.91 
30.18 
33.03 
47.011 
56.63 
66.53 
76.23 
98-66 
92.94 
0 1 . 7 r i  
12.77 
22.26 
4 5 - 2 9  

1.15300 3 . 2 3  
1.22300 4.92 
1.30130 7 .40  
1.u0300 10.57 
1.55300 15 .25  
1 .75300 21.01 
2.91JOO 27.02 
2.31300 33.38 
2.71000 39"  38 
3.21500 49.62 
3.42100 118.82 
4.52500 51.01 
5.22300 53-65 
6.033i )U 59.95 
7.0?31)0 55 .83  
8.54000 56.37 

10.003D0 56,Uh 
15.00300 55.91 
20.10190 5 5 . 2 2  

54. 18 10.103~0 
50.20500 53.06 

1 0 ~ . ' 3 6 3 0 0  52.19 
201.00300 51.76 

1.0uoo0 
1.15000 
1.24000 
1 . 3 7 O D O  
1.55000 

12 .90  
18.11 
25.21 
32.46 
39.65 
4 6 - 3 5  
5 3 . 7 0  
5 8 - 2 0  
61.93 
611.21 
65.81 
6 6 . 9 2  
67.61( 
67.73 
6 7 . 1 7  
6 6 - 3 8  
69.11 
63 .73  
61.65 
6 2 - 1 3  

1 - 7 7 0 0 0  
2.0 140 0 0  
2.uoooo 
2.8U000 
3.37000 

2.56000 

3.60000 
4.26000 
4. 33000 

3. o2oon 

4,oonoo 
4.67000 
5 .J3000  
6 . 2 2 0 0 0  
7.55000 

5 .69000 
5 .63000 
8.06000 
9.118000 

14 I 2000 0 
o.nsnno 

i 3 30000 

26.600no 

~ 7 7 . o n o o o  

17.70000 

44. 40000 
68 .90000 

176.65 
201.87 
233.15 
276.27 

13 .90000 60.23 161.52 
5 9 - 1 4  181 .46  2P. uoooo  

47.UOOOO 57.91 213.19 
94 .80000  56.94 252.07 

1R9.00000 5 6 - 0 7  2 9 0 - 7 5  318 .73  
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ATOMIC DISPLRZERENT CR3SS-SECTTONS (EeiRNS) BY FAST ELECTRONS I N  Z R  
Z=40 A =  91.220 

PD=52.0 E V  ET=1.060551 N E V  TD=56.0 ZV ET=1.113706 l e v  TO=S3.0 EV ET=l .165176 REV 
PRInIIRY CRSIRDE ENERGP(qEV1 P R I M A R Y  CASCADE E N E R G Y  (REV) 

1 .07000 
1.08000 
1 .10000 
1.13000 
1.17000 
1 .23000 
1.29000 
1.37000 

1.64000 
1 .85000 
2.12000 
2.43000 
2.86000 
3.39300 
4.03000 

1 . ~ 8 0 0 0  

4.77000 
5.51000 
6.36000 
7.42000 
9 .01000 

10 .60000 
15.90000 
21.20000 
31.80000 
53.00000 

106.00000 
212.00000 

TD=64.0 
E N E H G Y  ( N E V )  

1 .22000 
1 .23000 
1 .26000 
1 .30000 
1 .34300 
1.40000 
1 .46000 
1 .57000 
1.70000 
1.88000 
2.12000 
2.43000 
2.79000 
3.28000 
3.R8000 
4.61000 
5.46000 
6.31000 
7 .29000 
8 . 5 0 0 0 0  

10 .30000 
12.10000 
18 .20000 
24.30000 
36.40000 
60 .70000 

121.00000 
243.00300 

P RIR A RI 
0.10  
0.21 
0.48 
0.97 
1.73 
3.08 
4.59 
6 .75  
9.82 

14 .23  
19.55 
25.41 
30.83 
36.50 
41.35 
45.18 
47 .92  
49.61 
50.77 
51 .56  
52.04 
52 .11  
51.57 
50.94 
49.98 
43 .95  
$8.16 
47.77 

CASCADE 
0.10 
0.21 
0.U8 
0.97 
1 . 7 3  
3.08 
4.59 
6 .75  
9.82 

14 .23  
19.61 
2 5 - 9 1  
32.37 
40 .24  
48.56 
57.07 
6 5 - 4 0  
72 .52  
79.58 
87 .15  
96.66 

104 .57  
124 .21  
138.06 
157.41 
1R1.68 
214 .61  
247.49 

E N E R G Y  (REV) 
1.12000 
1.13000 
1.15000 
1 .19300 
1.23000 
1.29000 
1.35000 
1. 44000 
1. 55000 
1.72000 
1 .94000 
2.22000 
2 .56000 
3 .OOOOO 
3.56000 
U.23000 
5.01000 
5.79000 
6 .68000 
7.79000 
9 .46000 

11 .10000 
16 .70000 
22.20000 
33 .40000 
55.60000 

111.00000 
222.00000 

0.05 
0. 15 
0.37 
0. 92 
1.60 
2.78 
4 . 1 1  
6.27 
9.00 

13.17 
18 .14  
23 .57  
28.85 
33.98 
38.51 
u2.04 
44.57 
46.12 
4 7 - 1 8  
U7.89 
48.32 
48. 78 
U7.87 
47.29 
46. 36 
45.44 
44.71 
44. 35 

0.05 
0 . 1 5  
0.37 
0.92 
1.60 
2.78 
1.11 
6.27 
9 .00  

13.17 
18.21 
24.03 
30.35 
31. 52 
45.34 
53.27 
61.07 
67.73 
74 .29  
81 .32  
90.18 
97. 42 

115 .82  
125.55 
146.68 
169. 17 
199.67 
230.21 

1.17300 
1.18330 
1.21300 
1.2P300 
1.29300 
1.35300 
1.42300 
1.51300 
1.63300 
1.90330 
2.03300 
2.33300 
2.67300 
3.14300 
3.723flO 
4.u2300 
5.24330 
6.05330 
6.99530 
8.15300 
9.90300 

11.60300 
17 .40000 
23.30300 
34.90300 
58.20300 

l l f i . 0 0 3 0 0  
233.00300 

A T O n I C  DISPLIZERENT CR3SS-SECTIONS (BARNS) B Y  PlST ELECTRONS I N  Z A  
2=&0 A =  91.220 

E V  ET=1.215112 MEV TD=68.0 EV ET=1.263643 B E Y  TD=72.0 
PRIMARY 

0 .03  
0.10 
0 .35  
0.78 
1.32 
2.25 
3.68 
5 .43  
8 .05  

11.63 
16.02 
20.87 
25.38 
29.97 
33.54 
36.91 
39.10 
U0.43 
41.34 
41.9U 
42.28 
42.31 
41 .85  
41.33 
40.55 
39.73 
39.11 
1 8 - 8 0  

CASCADE 
0 . 0 3  
0.10 
0 .35  
0.78 
1 .32  
2 . 7 5  
3.68 
5.4 3 
8 . 0 5  

11 .63  
16.09 
21.32 
26.76 
33.23 
40.02 
U7.02 
53 .90  
59.77 
65 .60  
71.78 
79 .47  
85.88 

102.01  
1 1 3 . 3 4  
129 .04  
148 .81  
1 7 5 . 4 5  
202.34 

E N E R G Y  ( Y E V )  
1 .27000 
1.283 0 0  
1.31000 
1.35000 
1.40000 
1 .46000 
1 .54300 
1 .64000 
1.76300 
1.95000 
2.21000 
2.52000 
2 .90000 
3.41000 
4.04000 
4.80000 
5.68000 
6.57000 
7.58000 
8.8UOOO 

10.70000 
12 .60000 
18.90000 
2 5 - 2 000 0 
37.9 000 0 
63.10000 

126.00000 
252.00000 

PRIRARY 
0.03 
0 .09  
0. 31 
0.70 
1.30 
2. 16 
3. 46 
5. 27 
7.43 

10. 88 
15.21 
19.61 
23.95 
28. 27 
31.95 
34.82 
36.85 
38.10 
38 .93  
39.48 
39.79 
39. R2 
39.38 
38. 89  
38.15 
37 .38  
36.80 
36.52 

CRSCADE 
0.03 
0.09 
0.31 
0.70 
1.30 
2.16 
3.46 
5.23 
7 . 4 3  

10.88 
15.27 
2D.04 
25.27 
31.40 
37.88 
4 4 - 5 0  
50.96 
56.53 
61.98 
67.82 
75 .03  
81.16 
96.25 

106.87 
121.80 
140.35 
165.50 
190.65 

E N E R G Y  ('IEV) 
1.32300 
1.33300 
1.36100 
l.PO3DO 
1 .15300 
1.52300 
1.593 30 
1.70330 
1.53300 
2.03300 
2.29330 
2.62300 
3.01330 
3.53300 
U.19330 
4.98300 
5.89300 
6.91300 
7.36300 
9.17300 

11.10300 
13.10300 
19.50300 
26.20100 
39.30300 
65.50000 

131.30300 
262.00330 

0.03 0.03 

0.40 0.40 
0.11 0. 11 

8.58 8.58 
12.32 12.12 
16.99 17.05 
22.19 22.65 
26.92 28 .33  
31.82 35 .21  
36.01 42.48 
39.29 49.92 
4 1 - 6 6  57 .27  
43.08 63.47 
4 4 - 0 7  69.67 
44.72 76 .25  
4 5 - 1 0  84.54 
45.14 91.25 
44-66  108.32 
u4.10 120.52 
43.27 137.26 
U2.39 158.34 
41.72 186.75 
4 1 - 3 9  215.03 

E V  ET=1.310882 NEV 
P R I f l A R Y  CASCADE 

0. 04 0.04 
0.09 0.09 
0.29 0.29 
0.6U 0.64 
1.19 1.19 
2.10 2.10 
3 .13  3.13 
4.91 4.91 
7.09 7.09 

10.41 10.41 
14.37 14 .03  
18.65 19.07 
22 .70  23.98 
26.72 29.70 
30.24 35.91 
32.94 42.20 
34. 84 4 8 - 3 0  
36.00 5 3 .  56 
36.78 58.73 
37.30 64.27 
37.58 71 .09  
37.60 76.97 
37.18 91.14 
36.71 101.27 
36.01 115.29 
35.30 132 .85  
34.75 1 5 6 . 6 5  
34.49 180.41 
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A T O n I C  OISPLArEMEN? CROSS-SECTI3HS (BARNS) BY PAST ELECTEONS IN N E  
2=41 A =  92.910 

T n =  U . 3  EV Er30 .147912 REV T D =  8.0 EV ET=0.268236 YEV T0.12.0 E V  ET=0.372319 HEV .. 
E N E R G Y  ( n E V l  

0.14900 
0 .15000 
0 .15300 
0.15800 
0.1 6400 
0.171 00 
0.18000 
0.19200 
0.20700 
0.22900 
0 .25800 
0.29500 
0.34000 
0.39900 
0.U7300 
0 .56200 
0 .66500 
0.76900 
0 .68700 
1.03000 
1 .25000 
1.P7000 
2.21300 
2 .99000 
4 .43000 
7.39000 

14 .70000 
29 - 500 00 
44 .30000  
73.90000 

103.00000 
11l7.30000 

TO=16.3 E V  
E N E R G Y  (MEV) 

0.87000 
0.9 7400 
0.48300 
0 .19700 
n.51600 
0.53900 
0.56700 
0.50UOO 
0.65100 
0.72100 
0.81400 
0.93000 
1 .07000 
1.25000 
1. 98000 
1 .76000 
2.09000 
2.91000 
2.79000 
3.25300 
3.95000 
4.65000 
6.98000 
9.30000 

13 .90000 
23.20000 
46 .50000  
93.00000 

232.00000 
139.0nooo 

P R I n A R Y  
9.88 

18.76 
44-34  
83.66 

126.06 
169 .94  
219 .01  
279. 1 6  
330.48 
394 .92  
457.73 
514.97 
563.77 
fi07.57 
6'44 - 0 7  
672.69 
694.01 
707.96 
718.16 
725 .53  
730.77 
731 .81  
725.20 
715.04 
698 .43  
678.29 
657 .23  
646.07 
642.54 
639.33 
637.U2 
635.37 

C A S C A D E  
9.88 

1 8 . 7 6  
44.34 
83.66 

126 .06  
169 .99  
2 1 9 . 0 1  
274.16 
330.U8 
394.92  
$57.73 
516.84 
574 .59  
636 .06  
699 .26  
762 .88  
825.99 
882 .09  
939.16 

1001.30 
1085.81 
1160.14 
1361.16 
1514.18  
1742.00  
2042.77 
2461.17 
2895.39 
3151.11 
3474.10  
3683.55  
3907.95  

E N E R G Y  ( R E V )  
0.27000 
0.27300 
0.27800 
0.28700 
0.29700 
0.31100 
0 .32700 

0 .37500 
0 .  4 1500 
0 .46900 
0 .53600 
0 .61600 
0.72400 
0 .85800 
1 .01000 

n . 3 4 ~ 0 0  

1.20000 
1.39000 
1.60000 
1.87000 
2.28000 
2.69000 
4 - 0 2 0 0 0  
5.3K000 
8.04000 

1 3  - 40000 
26.80000 
53 .60000 
80.40000 

134.00000 
18 7.0 0000 
260.00000 

P R I n l  R Y  
2. 36 
6.31 

12.71 
23.71 
35.22 
50.22 
65 .98  
84.77 

106.30 
133.84 
1 6 8 . 7 1  
195.54 
224. 54 
254.23  
280.88 
3 0 2 . 1 5  
320 .21  
3 3 2 . 2 6  
341. 15 
348.30 
353. flu 
355.96 
354.73 
350.59 
343. 50 
334. 5 9  
326.01 
321 .  R6 
320.44 
318.95 
317 .99  
3 16.94 

CASL'ADE 
2.36 
6.31 

12.71 
23.71 
35.22 
50 .22  
65.98 
811.77 

105.30 
133.84 
164 .71  
196.87 
230.01 
268.43 
309 .16  
348.94 
391.91 
429.42 
466.11 
507 .70  
561 .90  
607.13 
724 .13  
809.61 
932.71 

1090.04 
1306.40 
1525.06  
1653.3U 
1814.95  
1920.05 
2033.28  

ENERGY(JEV) 
0 . 3 7 5 0 0  
0.37300 
0 .38730 
C.39330 
0.U1300 
0.831 0 0  
0 . $ 5 & 3 0  
0.u9100 
0.52100 
0.57700 
0.65100 
0.75aoo 
0.85500 
7.03930 
1.19300 
1.u1300 
1.67000 
1.93300 
2.23300 
2.60300 
3.16900 
3.72190 
5.58300 
7.U4300 

11.10300 
18.60300 
37.20303 
74.10300 

111.30300 
186.00300 
260.00300 
372.00300 

R T O l I C  O I S P L R Z E N E N T  C X 3 S S - S E C T I O N S  ( B A R N S )  BY F A S T  ELECTRJNS I H  N B  
Z=U1 A =  72.910 

~ ~ = 0 . ~ 6 5 3 6 9  n E v  TD=20.0 EV ET=0.350292 HEV TD-24.0 
P R I F l A R Y  C A S C A D E  ENERGY (YEV) PRIMARY C A S C A D E  E N E R G Y  (YEV) 

0.98 0.98 0 .55500 0.55 0.55 0.63503 
1.82 1 . 8 2  0.56100 1.28 1.28 0.64100 
3 .75  3 .75  0.57200 2 .  611 2.64 0.65400 
6 .79  6.79 0.58800 4.70 1.70 0 . 5 7 2 0 0  

13.96 10 .96  0.61000 9.65 7 .65  0.69300 
16.04 1 6 - 0 4  0 .63000 11.53 11 .53  0.72330 
22.19 22 .19  0.67100 16.21 16 .21  0.76700 
30.18 3 0 . 1 8  0.7 1500 2 2 - 4 8  22.4R 0.91700 
39.96 39.96 0.77000 30. 17 30.17 0.88300 
53.54 
69.K1 
86.fi6 

103.110 
120.06  
135 .57  
148.54 
158 .55  
164.86 
169.68 
173 .13  
1 7 5 . 6 5  
176.50 
175 .38  
173.28 
169.87 
165.76 
162.21 
160.55 
159 .92  
159.18 

53.54 
69.67 
87.58 

1 0 6 . 7 3  
128.33 
152.22 
177 .16  
202.30 
223 .42  
245 .35  
268.U2 
248.17  
323 .27  
3 8 6 . 2 4  
431.13  
1194.24 
574.77 
684 .59  
7 9 4 . 4 8  
8 5 8 . 2 2  
939 .25  

0.85200 
0 .96300 
1.10000 
1.26000 
1 .48000 
1 .76000 
2.09000 
2 . 4 7 0 0 0  
2 .86000 
3.30000 
3.85000 
4.67000 
5 .50000 
8.25000 

11 .ooooo 
16.50000 
27.50000 
55.00000 

11 0 .ooooo 
165.00000 
275.00000 

41.06 
54 .  36 
68. UO 
81.82  
96.05 

109 .  01, 
119. 40 
1 2 7 . 1 8  
132.30 
135.95 
130 .60  
140.411 
141.01  
139.94 
138. 23  
135 .47  
1 3 2 . 2 9  
129 .62  
128. 36 
127.87 
127 .28  

41.06 
5u. 43  
69 .23  
84.6U 

133.25 
123.66 
149 .23  
164.48 
182 .43  
200.07 
219.19 
243.28 
263.78 
319.78 
351 .13  
402.37 
466.87 
554.66 
642.66 
694.12 
758 .75  

0.97100 
1 -1  0 3  03  
1.25300 
1 . 4 4 3 3 0 

2.01300 
2.393CG 
2.'63330 
3.27300 
3.773 0 0  
4.40300 
5.3U300 
6 . 2 8 3 0 0  
9.U3300 

12.50500 
18.30330 
31 -43300 
62.83330 

125.00300 
188.00300 
314.30000 

i.fi9noo 

P R I M A R Y  
1.65  
3 . 0 0  
6.5U 

11.34 
17.75 
25.21 
34.40 
45.78 
58.91 
76 .93  
97 .68  

119.51 
140.75 
161.86 
182 .15  
198.41 
211.27 
219.75 
226.15 
230.95 
234.56 
235.90 
234.78 
232.02 
227.47 
221.75 
216.66 
214.25 
213.38 
212.39 
211 .75  
211 .05  

C A S C A D ?  
1.65 
3.00 
6.5U 

11.34 
17 .75  
25.21 
34.40 
u5.79 
58.91 
76.93 
97.72 

120.58 
144 .79  
171 .95  
202.84 
233 .55  
264.77 
291.93 
319.46 
349.13 
397.38 
419.82 
501 .69  
560 .71  
6U3.59 
751 .07  
896.47 

1042.74 
1127.28  
1236.17 
1306.55 
1381.68 

EV Er=O.628905 M E V  
PRIMARY C l l S C A D E  

0.45 0.45 
0.91 0.91 
1.95 1.95 
3.48 3. u 9  
5.85 5.85 
8 .83  8.83 

1 2 . 6 5  12 .65  
1 7 - 7 9  17.79 
24.23 2 4 - 2 3  
33.46 33.Qh 
44.70 44.77 
56.22 56.9U 
68.16 70.70 
00.20 96.59 
91.18 104.10 
99.73 121.41 

106.U2 139.33 
110 .54  154.39 
113 .48  169.30 
115.59 185 .55  
117.01 205.97 
117.'40 223.11 
116.39 266.11 
114.98 295.98 
112.67 339.13 
110.06 393.24 
107.93 U66.5? 
106.93 539 .38  
106.52 582.56 
106 .03  636 .63  
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I'D-28.3 
E V E S S Y  (YPV) 

0.70900 
!I. 7 1 6 0 0  
0.7300'2 
0.75100 
0,77900 
0 .51QOO 
0 I 1% 56 0 0 
0.913r)o 
0.9YiOO 
1.04000 
1.22000 
1.U000C 
1.51000 
1 .54000  
2 ~ 2 U 0 00 
2.66000 
3. 16000  
3.65000 
U"21U00 
U.91000 
5.91000 
7. oznnn 

10.50000 

2 i - 00 a 00 
1 4. 00000 

35.13000 
70.20000 

140 .00000  
2 1 0 ~ 00  r) 0 0  

49.37 
58.b.11 
6 7 - 0 9  
78.39 
8 5 . 8 5  
91.50 
94.96 
97.42 
99.15 

100.29 
100.55 
99 .62  

96,111 
9 4 . 2 2  
92.45 
9 1 - 6 2  
9 1  - 7 7  

w. 38 

Q9.05 
60.98 
74.93 
89.96 

105.35 
120.90 
133.99 
146.99 
161 .02  
174.88 
193.69 
230.43 
256.68 
293.52 
3110.05 
U02.91 
465.59 
502.36 

1. 5unoo  
1.77000 
2.08000 
2.uf iuoo 
2.93000 
3 .  U7000 
u.01000 
U.63000 
5 . 4  000 0 
6.55000 
7.71000 

11.50000 
15.40000 
23.10000 
18.50000 
77 .10000  

15U.00000 
2 3 1  .0000D 

l T O H T C  D I S P L A 7 E f l P N T  CR9SS-SECTIOIS ( B A R N S )  B Y  PAST E L E P T P 3 N S  IN N U  
Z=Ul  A =  92.910 

E V  E T - 0 . 7 0 L a j 7  MEV TD=32.0  E V  BT=0.771760 n Z ' V  TD-36.0 
GYBRGI ( f l E V )  PRSHAHY CdSC&.DE E N E R G Y  ( I I E V )  P R I M h R Y  C A S C B D E  

0.33 0.33 0.77900 0.76 0.26 0.84509 
0.69 0.69 0.78700 0.56 0.55 0.3 5'1 0 0 

0.871 0 0  1.47 1.117 0.00200 1. 1 7  1.17 
2.14 2 . 1 4  0.82500 ?. ?? 2 . 2 2  0.33500 
U.60 4.60 0. H5500 3-  71 3.79 0.92300 
7 .10  7.10 0.89500 5.46 S . 9 6  0.9?100 

10.28 19.28 0.94100 5.11 8.71 1.0?330 
lU.7h 14.76 i .oooon 12.40 12.40 1.08300 
1u.29 20.29 1 . o m 0 0  17.46 17.46 1.17300 
2 7 - 7 0  27.70 l .19000 JU.14 24.24 1.29330 
37.c3 37.59 1.35000 33.27 33-  3 4  1 "46300 

1.67DOD 
1 . 9 2 3 3 0  
2.26300 

3 . 1 3 3 0 0  
3.75300 
a . 3 5 3 0 0  
5,13?DDO 
5.86000 
7.11300 
8.37000 

2.6aono 

12.50000 
i6 .70 )on  

83.70309 

25.13303 
4 1 .  B U 3  D O  

167.00>00 
1 5  l.ODJ30 

42.47 43.12 
5 1 - 5 3  53. 71 
60.0 1 6 6 .  22 
68.87 79.43 
75, I49 9 3 .  35 
H0.78 106.90 
83.27 113.53 
85.17 113.11 
8 5 . 8 2  142.50 
87.75 158.06 
87.94 171.18 
8 7 - 0 8  203.26 
BK.96 226.65 
89.24 255.96 
82.36 299.50 
R O . 8 G  35U.67 
80.  114 U09.64 
7 9 - 8 4  UU1.82 

A T O t i I C  D I S P L A l E M E N T  C R 3 S S - S E C T T O W S  ( B A R N S )  B Y  FBST ELEIPRONS f N  V B  
Z = 4 l  4; 92.910 

r D .- 4 0.3 
EN E R G Y ( II E Vl 

0.90900 
0.71800 

0.96300 
0.9Y000 
1.05000 

1.17000 
1.26000 

0 . 9 ? 6 0 0  

I. 09000  

1.39000 
1 - 5 7 n 0 0  
1.90000 
2.07900 
2.43000 
2 .R8000  
3.42500 
u.05000 

EV EP=0.700226 PlEV 
P R T F A R Y  C R S C A D E  

0.18 o . in  
0.38 0.3H 

1.60 1.60 
0.82 n. 8 2  

2.78 2 . 7 8  
4-30 4 . 3 0  
6.31 6.32 
9.75 9.75 

13.72 13.72 

55.67 64.811 
6 3 . 8 1  7 6  I 04  
69.56 87.09 
66.87 95.56 
611.46 1 O q - 9 2  
69.5'4 115 .99  
70.20 1211.54 
10.29 11Y.20 
69 .51  165.40 

51.25 20'3.83 
6 6 - 6 2  183.92 

i ? . $ o o n o  
i R .  onooo 

qo.gonno 6 4 - 6 4  28t5.94 

27.00000 
~ 5 . 0 0 0 0 0  65 .78  2U2.33 

18O.QO000 64.03 330.51 

T U - U U . 0  EV ET-0.960259 t E V  
E Y E R G Y  (PIEV)  P R I M A H Y  C A S C A D E  

0.96900 0.1u 0 . 1 4  
0 .97900  0.32 
0.99fl00 0.70 
1 .O?OOO 1.21 
1.06000 2 . 2 8  
1.11000 3.83 
1 .11000  5.90 
1.24000 9.49 
1.34000 12.26 
l . U 8 0 0 0  1 7 - 4 6  
i . 6 m o o  2U.36 
1.97000 3 1 - 8 6  
2 .  200 00 3 9 . 5 4  
2.59000 U9.25 
3.07000 59.33 
3.64000 69.50 
U.32000 19.76 

5-  90 
8. 48 

12.26 
17.96 
24. 27 

0.32 
0.70 
1.21 
2.28 
3.93 

31.29 
1 7 - 8 7  
14.83 
50.77 
55.39 
58-  82  

4.99000 6 0 . 8 3  8 8 .  40 
5.76noo 62.27 96.98 

8.16000 63.81 117.73 
9.60000 6 7 - 8 1  1 7 7 . 3 5  

6.72009 6-1-25 106.18 

14.40000 63.15 151.24 
i 9 .20noo  62.33 168.10 
13.80000 61.U9 111.68 
uu.noooo 59 .77  221.24 
96.00000 58.75 261.36 

192.  O O O O D  5 4 - 7 5  101.43 

8V ET-Q.d31524 REV 
PRTPIAIJY C l l S C A D E  

0.45 0.45 
0.99 0.99 
7.87 1.87 
3.21 3.21 
5.09 5.09 
7.&7 7. *7 

10.5U 10.5U 
15.25 15.  >5 
21.37 21.37 
29.35 29.52 
l ? . l % l  3M.42 
45.96 07.97 
5Y.3h 59.  u0  
61.62 11.50 
67.34 63.75 
71.52 95.81 
7U.16 106.31 
I 5 . 9 7  116.68 
77.22 1 2 1 . 9 4  
77.99 141.79 
78.13 1 5 3 . 5 0  
77.32 182.23 
76.77 202.89 
71-79 231.79 
73.15 267.81 
71.85 316.88 
71.22 365.67 
70.96 394.42 

0.20  0.20 

2.03300 

2 . 7 U I r J O  
3.25100 
3.RGJOO 
4. 58000  
5 . 2 9 0 0 0  
6 ~ 10300 
7.12000 
B.f.5900 

10.10300 
15.2 0') 0 0 
20.30300 
30.4 0 1 0 11 

2 . 3 ~ 3 0 0  

T D = l H . O  EV 
E N E R G Y  ( l e v )  

1.02300 
1.0~300 
1.05300 
1.08300 
1.12300 
1.18300 
1.21000 
1.32100 

1.57300 
1.79300 

1. u230n  

ET=1.017937 H F l V  
PRTCIIABY C A S C A D E  

0.03 0.03 
0.16 0.16 
n. 47 0.47 
1 - 0 3  1.03 
1.94 1 . 9 4  
3.53 3.53 
5.33 5.33 
7.89 7. R9 

11.18 11.19 
1h.OU 16.04 
22.29 22 .37  
28.66 2 7 . 2 0  
15.07 35.77 
41.18 4 5 - 3 1  
U 6 . t I 5  5U.67 
50.92 64. l u  
54.02 73.60 
55. 88 81.55 
5 7 - 1 5  89.41 
5 8 , O O  97.90 
58.49 108 .SR 
58.54 116.99 
57.86 139.11 
i 7 . 1 0  lSQ.6Y 
5 5 - 9 6  176.40 

50.80300 54.76 203.U8 
1 0 1  .OD300 53.85 239.95 

53.39 6 t 6 . 9 6  ?03.00300 
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ATOMIC OISPL13ENENT CR?SS-SECTIJNS ( B A R N S  
Z=U1 A =  92.910 

10=52.3 E V  Er=i.073516 N E V  TD~56.0 EV ET=1.1272 
E N F H G Y  (REV) PRINARY CASCADE ENERGY (IlEV) PRIRRRY 

1.08000 
1.09300 
1.11000 
1.1uooo 
1.19000 
1.24000 
1.30000 
1.39000 
1.50000 
1.66000 
1.87000 
2.14000 
2.46000 
2.89000 
3.43000 
4.07000 
U.83000 
5.58000 
6.44000 
7.51000 
9.12000 

10.70000 
16.10000 
21.40000 
32.23000 
53.60000 
107.00000 
214.00000 

0.07 
0.18 
0.u5 
0.9U 
1.93 
3.10 
4.65 
7.18 
10.37 
14.94 
20.46 
25.54 
32.32 
38.15 
U3.21 
47.11 
49.95 
51.65 
52. 80 
53.56 
53.99 
54-02 
53.37 
52.68 
51.62 
50.53 
49-69 
49.28 

0.07 
0.18 
0.45 
0.94 
1.93 
3.10 
4.65 
7.18 
10.37 
14.94 
20.53 
27.05 
33.96 
42.08 
50.8 1 
59.57 
68.35 
75.74 
83.06 
90.88 
100.72 
108.76 
129.21 
143.35 
163.49 
188.47 
222.35 
256.27 

ATOMIC 

TD'64.0 E V  ET=1.229639 M E V  
ENERGY (NEV) 

1.24000 
1.25000 
1.27000 
1.3 1300 
1.36000 
1.u2000 
1.50000 
1.59000 
1.72000 
1.90000 
2.15000 
2.45000 
2.82000 
3.32000 
3.93000 
U . 6 7 0 0 0  
5.53000 
6.39000 
7.31000 
8.60000 

10.40000 
12.20000 
18.40000 
24.50000 
36.83000 
61.43000 

122.00000 
245.00000 

PRINARY 
0.07 
0.14 
0.31 
0.75 
1.43 
2.42 
3.90 
5.72 
8.U5 
12.17 
16.91 
21.77 
26.56 
31.37 
35.39 
39.53 
43.76 
42.09 
42.98 
43.56 
43.86 
U3. R6 
43.30 
U2.73 
U1.88 
41.01 
U0.36 
40.03 

CASCADE 
0.07 
0.14 
0.31 
0.75 
1-93 
7-42 
3.90 
5.72 
8.45 

12.17 
16.98 
22.23 
28.01 
34.82 
U1.93 
49-21 
56.3 5 
62.42 
68-40 
74.83 
82.70 
89.27 

106.04 
117.60 
133.95 
15U. 37 
181.73 
209.4fi 

i.ijooo 
1.14000 
1.17000 
1.20000 
1.25000 
1.30000 
1.37000 
1.46000 
1.57000 
1.74000 
1.97000 
2.25000 
2.59000 
3.0UOOO 
3.60000 
4.28000 
5.07000 
5.86000 
6.76000 

0.02 
0.11 
0.46 
0.89 
1.76 
2.79 
u. uo 
6. 64 
9. 49 

13.82 
19.19 
24. 78 
30.22 
35.60 
40.23 
43.87 
46. 45 
48.01 
49.06 

7.89000 49.75 
9.58000 50.13 
11.20000 50.15 
16.90300 119.53 
22.50000 48.88 
33.80000 117.91 
56.30000 46.90 
112.00000 46-13 
225.00000 45.75 

B Y  PAST ELECTRONS I9 V B  

1 Y E V  TD=50.0 EV ETz1.179201 N E V  
k53CP.DE 

0.02 
0.11 
0.46 
0.89 
1.76 
2.79 
4.40 
6.64 
9.49 
13.82 
19.27 
25.29 
31.81 
39.36 
U7.42 
55.69 
63.80 
70.71 
77.51 
811.83 
93.98 

101.30 
120.U5 
133.67 
152. 31 
175.54 
206.85 
238.55 

ENERGP(7EV) 
1.19300 
1.20300 
1.22330 
1.25330 
1.30330 
1.36300 
1.43330 
1.53330 
1.65300 
1.82330 
2.06300 
2.35300 
2.71330 
3.18300 
3.77300 
4.48303 
5.30300 
6.13103 
7.07300 
8.25333 
10.00300 
11.70300 
17.50303 
23.50100 
35.30000 
58.90300 

117.03330 
235.00300 

P R I N A R Y  
0.08 
0.17 
0.37 
0.87 
1. 49 
2.57 
4-01 
6.24 
9.03 
12.91 
17.95 
23.15 
28.31 
33.33 
37.67 
41-03 
43-41 
4 4 - 8 6  
45.82 
46.45 
46.79 
U6.80 
46. 22 
U5.60 
44.69 
43.76 
43.05 
42-70 

CASCADE 
0.08 
0.17 
0.37 
0.87 
1.u9 
2.57 
4 - 0 1  
6.28 
9.03 

12.91 
18.02 
23.63 
29.84 
36.92 
44.53 
52.27 
59.80 
66.31 
72-66 
79.51 
87.99 
94.87 
112.63 
125.11 
142.51 
164.28 
1 3 3. I t 4  
223.03 

OISPLAZENENT CROSS-SECTIONS (BILRNj) BY FAST ELECTRONS IN V B  
Z=41 A =  92.910 

TD=68.0 EV ETz1.278656 R E V  TD=72.0 
ENERGY (REV) 

1.29300 
1.30000 
1.32000 
1.36000 
1.91000 
1.U8000 
1.55000 
1.66000 
1.79000 
1.98000 
2.23000 
2.55000 
2.94000 
3.45000 
11.09000 
4.65000 
5.75000 
6. 6UOOO 
7.67000 
8.95000 
10.80000 
12.70000 
19.10000 
25.50000 
38.30000 
6 3 - 90000 
127 -00000 
255.00000 

PRInnRY 
0.06 
0. 13 
0.28 
0.66 
1.21 
2. 31 
3.48 
5. 50 
7. 98 
11-55 
15-87 
20.58 
25. 16 
29.59 
33.40 
36. 31 
38. u 1  
39.64 
40.U7 
41.01 
41.28 
41. 27 
40.79 
40.20 
39. 40 
38.59 
37.98 
37.67 

CASCADE 
0.06 
0.13 
0.28 
0 . 6 6  
1-27 
2.31 
3.48 
5.50 
7.98 
11.55 
15.94 
21.04 
26.57 
32.89 
39.66 
46.47 
53.25 
58.96 
69.66 
70.72 
78.06 
84.34 

100.04 
111.06 
125.42 
1115.64 
171.40 
197.50 

ENERGI(YEV) 
1.33100 
1.35100 
1.37300 
1.41300 
1.97300 
1.53300 
1.filOOO 
1.72300 
1.85300 
2.05330 
2.32100 
2.65030 
3.05330 
3.58330 
u.24300 
5.0UD00 
5.96300 
6.89130 
7.95300 
9.29330 
11.20300 
13.20100 
19.80300 
26.50100 
39.70300 
66.30330 

132.00300 
265.00300 

PRIMARY 
0.02 
0.12 
0.26 
0.60 
1.28 
2.08 
3.31 
5.15 
7.u3 
10.87 
15.13 
19.56 
23.83 
28.03 
31.60 
34.37 
36.31 
37.47 
38.24 
38.74 
38.99 
38.97 
38.47 
37.95 
37.20 
36.43 
35.86 
35.57 

CASCRDE 
0.02 
0.12 
0.26 
0.63 
1-25 
2.08 
3.31 
5.15 
7.43 

10.87 
15.20 
20.01 
25.20 
31.20 
37.59 
44-13 
50.46 
55.91 
fi1.26 
67.01 
73.96 
79.98 
94.72 
105.22 
119.64 
137.83 
162.23 
186.87 

EV ET=1.326365 NEV 
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00091*z 

0006L-1 
OOULL-L 
000s 9 - 1 
00019 '1 

00-6 
OL'C, 
Ll'il 
OL'Z 
OL'L 
LO'L 
f 5"O 

000LS'l 
00019-1 
OOOBS'L 

LO'ZE 
1L 'Zf 
LL-ZE 
Sn'tE 
f L -QL 
Ll)'hE 
90 *SL 
60 '5E 
ne -et 
sh "nt 
LL'EE 
SL7t 
OO'LE 
EL.-82 
OL -s7 
95'12 
L9'LL 
h9'f 1 
08 '6 
21 -5 
tl9 'tl 
LO 'L 
06-1 
01 -1 

57. -0 
hir *n 

00000'€8Z 
00000-1 hl 
oooo(r '0 L 

0000t-8% 
(1 0 ooc * 12 
OV001 'hl 
0000O'Zt 

00005-H 
OOOLE'L 

000AE'S 
OOOES'U 
OOOZR -E 
UGOYL'E 

00ntitr-z~ 

nooz6-6 

oom-9 

onotv-z 
oonen-z 
0006 L -z 
00066 L 
000118'1 
000tL'L 
000ilI)'L 
000L'J-L 
oon15-1 
000Ltr'l 

SZ'LLL 
1- 0 't,S 1 
l%'OSl 
bS'EL1 
88-66 
L6'tlR 

Of 'OL 

cz-us 

H6'LtJ 
L6'Lt 
YL'SE 
ZY-62 
88'IZ 
L16'8L 
Etl-bl 
bZ-01 
7L'L 
LH'Q 
Hl'E 
SO'Z 

LS '0 

tin-9~ 

nL*fq 

nt-ts, 

ni'I 

it-n 

09.951 
str'9n~ 
0l;'hZL 
L.1'801 
60'46 
LL'b8 

nooob-~z 
nnoos-oz 
1IOCOL-E L 
0000Y'll 
OOOLY-6 

oncoL-t 
OOOSL 'i 
0 0 (i 9 L ' L 
oooon - z 
00021 'L 

SL'LL 
08'6 
IL'9 

LU'E 
06'1 
01 -1 

tJ9-h 

ns'a 
52.0 

fS'0 OCC9S'L 
92 -0 OCCLS'L 
01'0 

AaU L98ZLE'L=ld Ad 0'9L=OJ 

56 
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T O =  U . 3  
ENFRGY ( R E V )  

0.15300 
0.15500 
O.lC1800 
0.15200 
0 .16800 
0.17600 
0.18500 
0.19700 
0.21 300  
0.23500 
0.26600 
0 .30400 
0.35300 
0.41000 
0.48700 
0.57800 
0.68400 
0.79100 
0.91300 
1.06000 
1.29000 
1.52000 
2.25000 
3.011000 
4 .56000 
7.60000 

15 .20000 
30.40000 
45.60000 
76.00000 

106.00000 
152.00000 

A T O M I C  D I S P L A Z E W E N T  C R 3 S S - S E C T I O N S  ( B A R N S )  BY PAST ELECTR3NS IN n D  
Z=42 A =  95.950 

FV ET=0.152194 n E V  TD= 8 .0  EV EPz0.275468 n E V  TD=l2.0 EV ET=0.381682 R E V  
P R I R A R Y  C A S C A D E  ENERGY ( I E V I  P R I M A R Y  C A S Z A D F  E N F R G Y f Y E V )  P R I R A F Y  C A S C A D E  

7. 1 3  
24 .33  
48.89 
79.50 

121 .33  
170.60 
218.68 
273.13 
332.57 
396.62 
463.61 
522.37 
572.66 
619 .00  
656 .81  
686.13 
109 .15  
723.74 
734.3: 
741.8h 
7117.0'4 
747 .82  
739.92 
728.83 
711 .11  
689.90 
667.88 
656 .52  
652.90 
649.52 
6 4 1  .a8  
6UcI. 25 

7 .13  
24.33 
4 8 . 8 9  
79.50 

1 2 1 . 3 3  
1 1 0 . 6 0  
218 .68  
273.13 
3 3 2 . 5 1  
396.62 
463.61 
524.38 
583 .81  
6 4 7 . 0 0  
1 1 3 . 6 5  
7 7 9 . 5 5  
845 .37  
903 .72  
9 6 3 . 2 9  

1027.66 
1 1  16.40 
1194.14 
1399.98 
1556.30 
1188.65  
2 0 9 4 . 8 5  
2524. 2 1 
2963.7 3 
3222.94 
3550.55  
3767.74 
3994. 1 2  

0 .27800 
0 .28000 
0.28600 
0.29400 
0.30500 
0 .31900 
0 .31600 
0.35800 
0 .38500 
0 .42600 
0.U8200 
0.55000 
0 .63300 
0.74300 
0 . 8 8 1 0 0  
1.04000 
1.23000 
1 .U3000 
1.65000 
1 .92000 
2 .34000 
2 .75000 
4 .13000 
5.50000 
8.26000 

13 .70000 
27.50000 
55.00000 
82.60000 

131.00000 
192.00000 
275.00000 

3. 29 
5.85 

13.35  
22 .93  
35. 38 
50 .11  
66.74 
86.26 

107 .70  
136.01 
168 .19  
199.76 
230.14 
260.66 
2 8 8 . 2 9  
310. 51 
328.47 
340 .98  
3 49.98 
356. 81  
3 62.09 
3 6 3 . 9 5  
361.94 
357. 32 
344 .65  
340 .32  
331.34 
327 .07  
325. 58 
324.02 
322.98 
321.86 

3.29 
5"  8 5  

13.35 
22.93 
35.38 
50.17 
66.74 
86.26 
07.10 
36.01 
6 9 - 2 0  
0 1 - 1 4  
35.35 

275.35 
317.68 
359.56 
402.77 
442.44 
480.89 
522.UR 
578.01  
624.32 
lU4.35 
531.24 
957.09 

1115.70 
1336.90 
1559.18 
1689.93  
1852.53  
1360.62  
?075.39  

0.3iiioo 1.37 
0 .35330  3.12 
0.39700 6.59 
0.9 0 3 0 0 11.31 
0 .47330  17.6U 
0.14200 25.45 
0 . 4 6 5 0 0  34.61 

0.53130 59.92 
0.51130 78 .  42 

0.49530 4 6 -  3 8  

0.65930 100.22  
0.75300 122.75 
0 .81300 144.75 
1.03330 167.09 
1.22300 181.35  
1.45300 204.25 
1.71330 216.95 
1.9830D 225.60 
2.29330 2 i 1 . 9 9  
2.61700 236.66 
3.21130 240.02 
3.81330 241.15 
5.12300 239.50 
7.63003 236.41 

i i . u o 3 3 n  231.49 
225.52 19.00300 

38.10300 220.21 
16 .30500 217.71 
14.03300 216.80 
90.03330 215.76 
6 1  .OD300 215.05 
81 .00300 214.31 

1 . 3 1  
3.12 
6.59 

11.31 
77-69  
25.45 
34.61 
46.39 
59 .92  
78.42 

100.27 
123.86 
148.96 
171.83 
208.91 
241.17 
217.52 
300.82 
329.28 
359. 72 
398.58 
431.53 
515.30 
515.55 
660.25 
768.45 
916.85 

1065.80  
1152.01  
1261.  45 
1334.05  
1409.15  

L T O N I C  D I S P i k : E N E N T  CR3SS-SECTIONS ( E k a N S )  B Y  FRST E L E C T R O N S  I N  B O  
Z=42 A =  95.950 

TD=16.3 EV ET=O.U76899 5 E V  TD=20.0 EV ET=0.5635U7 H E V  T0=24.0 F V  ET=0.643710 I E ' 4  
ENERGY ( n E V )  P R I n A R Y  C R S C L D E  ENERGY (MEV) P R I N A R Y  C A S C A D E  E N E R G Y ( 1 E V )  P R I n A R Y  C A S C R D E  

O.UB100 
0.18600 
0.49500 
0.51000 
0.52900 
0.55300 
0.581 00 
0.61900 
0 .66100 
0.73900 
0.831100 
0 .95300 
1.09000 
1.28000 
1 .52000 
1.8 1000 
2.14000 
2.47000 
2.86000 
3.33000 
U.05000 
4.76000 
7.15000 
9 .53000 

1 4. 30000 
23 .80000 
U7.60000  
95.30000 

143.00300 
238.00000 

0.8U 
1.88 
3.17 
6.99 

11.12 
16 .40  
22.56 
30.80 
4 0 . 8 6  
54.97 
1 1  -57  
89.24 

105.84 
123.63 
139.80 
153 .07  
162.90 
1fi9.26 
114.02 
177.35 
179.70 
180 .39  
118.86 
176.53  
172.82 
168 .53  
164 .01  
163.14 
162.41 
161 .69  

0 .84  
1 . 8 8  
3.77 
6.99 

11 .12  
16.40 
22.56 
30.80 
40.86 
59.97 
1 1 . 6 3  
90 .20  

109 .19  
132 .25  
157.3U 
183.24 
208.4U 
230.26 
252.78 
276 .33  
306 .81  
332 .25  
396.60 
442.39 
501.25 
588 .70  
700 .01  

871.24 
959 .08  

8 1 1 . 8 5  

0 .56900 
0 .57400 
0 .55600 
0.60200 
0 .62500 
0 .65300 
0. ,587 0 0 
0 .73200 
0.18800 
0.87300 
0.Y8600 
1.12000 
1.29000 
1.52000 
1 .80000 
2.14000 
2.5300O 
2 .93000 
3.38000 
3.911000 
4.79000 
5.63000 
8.45000 

1 1 - 20000  
16.900 00 
28.10000 
56.30000 

112 - 00000  
169.00000 
281 .ooooo 

0.63  
1 .22  
2.68 
4. 72 
7.79 

11.67 
16.51 
22 .97  
30.8R 
42.30 
56 .00  
69.94 
8 4 . 3 8  
99.29 

112 .2u  
122 .86  
130 .72  
135 .82  
139 .41  
141 .96  
1 43.66 
144 .09  
1 UZ. 69 
1 40. 8 4  
1 3 7 . 8 5  
134 .52  
1 3 1 . 1 4  
130. U 4  
1 2 9 - 9 1  
129.29 

0.63 
1.22 
2.68 
4 .12  
7.19 

11.67 
16.51 
22.97 
30.88 
42.30 
56.07 
70.75 
81.33 

106.93 
127.46 
148.77 
169 .62  
1 8 5 . 0 1  
206.09 
225.55 
250.45 
271 12 
323.19 
359. 45 
412.35 
477.63 
567 .11  
655.8U 
708.89 
774.22 

0.b5300 
0 . b 5 5 0 0  
0 . 5 6 3 0 3  
0 .68300  
0.71400 
0.74500 
0.79,30 
0 . 9 3 5 3 0  
0.901 00  
0 .99700 
1.12130 
1.25300 
1.48300 
1 .73300 
2.35300 
2.cu300 
2.89300 
3 . 3 U 3 0 0  
3.86300 
4.50000 
5.117000 
6.43100 
9.65300 

12.90300 
19.30300 
32.10303 
64.30300 

128.00000 
193.30300 
321.03300 

0.45 
0.90 
1.93 
3.53 
5.89 
8.99 

12 .93  
1 8 - 2 2  
24 .95  
34.48 
U5.62 
58.09 
70.70 
82.74 
93 .14  

102.71 
109.29 
113.U1 
116.35 
118.37 
119 .61  
119.94 
118.67 
117.11 
114.62 
111.91 
109.69 
108.65 
108.22 
107.70 

0.45 
0.90 
1.93 
3.53 
5 .89  
8.99 

12 .93  
18 .22  
24.95 
34.48 
45.69 
58.8U 
7 3. 45 
89.4U 

107.09 
125.43 
143.41 
158.87 
114.39 
190.88 
211.12 
229.35 
273.12 
30 3.60 
3U1.16 
U02.33 
U16.99 
551.05 
595.18 
649.64 

. 



R T O I T C  D Z S P L A Z E K E N T  CROSS-SR'TIr>NS (BAifNi;) BY P9ST ELEC'PIIONS IN H O  
2x42 A =  95.950 

PO=ZL(.O 1711 FP=0.718559 REV TD~32.0 EV ET-0.7539795 EEV TDr35.0 
E N E R G Y  (MEVl  P R I t l A R Y  CASCADE EUFRGY (nEV) P R I I l A R Y  C I I S t k D E  ENFRGY (IEP) 

0.72500 0 . 3 1  0.31 0.79700 0. )7 0.27 n.u64no 
0 7 3 3 00 0 .72  0.72 0.80t,OO 0.57 0.57 0.87300 
o - 7 14 7 0 0 1.U9 1.49 0. 82000 1. 1 7  1.17 u. C I  J J 7 0 
U. 76800 2.75 2 - 7 5  0.840 00 2.26 - 2 6  0.91530 
0.79700 U.67 U.61 0 ,87600 3 - 6 9  - 89 u.95300 
0 .83300  7.26 7 .26  0.91ii00 6.08 - 0 8  0.99330 
0.87fi00 10 .55  10.55 0.96200 4 - 9 1  8.91 1 . O U ~ O O  
0 - 931400 15.16  15.16 1. o m o o  1 2 - 5 8  12.58 1 .11300 
l.UDD00 20.4u 20.44 i . i o n o o  17.72 1 7 - 7 7  1.19300 
1.11000 28.96 7b .96  1 .22300 25.21 25.21 1.5LJLIU 
1.25000 38.88 3a .95  1 . 3 ~ 0 0 0  34.35 39-43 1.09339 
1. a3000 UY.8U 5 0 . 5 5  1.57000 43. h I uu.3u 1.71300 
i .r jSonu 60.68 63.15  1 .81000 53 .22  55.50 1 ,96300 
i . 9 4 o n o  71.u9 71 .70  2 .13000 6 2 - 8 2  6R.52 2.31J30  
'2.29000 80.7U 92. 8 1 2 . 5 2 0 0 ~  7 1 . 0 4  8 2 .  l U  2.74100 
2.73000 8 8 . 8 7  103.Y8 7 .99000 77.61 96.12 3.25300 
3.73000 94.00 124.56  '1.55000 82.F.O 110.23 1.85300 
I. 73000 9 7 . 4 9  137 .95  u.10000 95.U5 1??.05 ( I .  15) 0 0 
U.3li)OTr '39.87 151.42 U.71900 87.49 137.86 5.13309 
5"U3000 101.53  155.82 5 - 5 20 0 0 88.89 1146.57 5.99300 

89.72 1fiL.51 '/./!/DO0 6.1 0000 107.55  1 8 3 , f i l  6.70000 
7,l R O O 0  102.72 199.00 7 .89000 89 .82  175 .92  8 .56000 

10 .70000 101 - 5 8  236.10  i i . 8 o n o o  88 .76  204 .81  12 .83330 
1u .33000 i n o . 2 0  7 6 3 . 0 3  i5.7nooo 87.S6 232.10 17.10309 

35.90000 95.79 3 4 7 . Y U  39.40001) 83 .74  j 0 6 . U U  U2.8D3'JO 
71.80U00 93.97 U11.86 78 .90000 8 2 - 1 0  362.56 85.60030 
IU3.0070U 9 3 . 1 0  475.41 157.00000 81.U!, U I B . l l  1 7 1 . 0 0 3 0 U  
7 1 5 . Q O U 0 0  92-11 5 1 2 . 9 8  236.00000 81.12 1450.97 756.00330 

7 1.5onno 98.09  300 .72  2 ~ 6 0 0 0 0  85.71 265.13  25.60000 

EV ET=0.R562H7 N E V  
PPTnARY C X S C A D E  

0-70 0 . 2 0  
0.45  0.95 
0.98 0.98  
3-90 1.90 
3.28 3 . 2 8  
5.72  5.27 
7 -53  7.53 

11.16 1 1 - 1 6  
15,Ul 15.u4 
22.14 22. l U  
10.23 30.30 
39.1f. 39.RU 
4 7 . U O  4Y.51 
56.08 61.35 
63.50 73 .82  
SY.2U 8 6 - 3 7  
7 3 . 5 1  98.87 
16.10 1 0 9 - 5 7  
7 7 - 8 6  120.07  
79 .05  131.49 
7Y.14 lU5.77 
79.79 157.70 
78.81 187.09 
71.72 208.08 
7h.10  217.18 
7u .11  L74.09 
73.02  323.88 
72.37 373.55 
17.09 u n z - 4 6  

ATONIC D I S P L A I E O E N T  C R J S S - S E C T I 3 Y S  ( R A R W i )  BY PAST &LE:?llClNS TN U O  
z=u2 A =  9 5 , 9 5 0  

T O = U 0 . 7  E V  ET=0.92OlUb flEV ? D = I ( U . O  EV ET=0.981275 t l E P  T V ; J ~ . O  m m = i . n 3 3 w 7  AEV 
ENIERGr ( R E V !  

0,97900 
0.93500 
0.95500 
0.98400 
l"UZD00 
1.06000 
1.12000 
1.19000 

i .u?non 

? . i i o o n  

2 - 94 no0 

u :i u n  on  

1.29000 

1 .61000 
1 ~ 6 U 0 0 0  

7.u8000 

3.U9000 

4.78000 
5 .52000 
5.UU000 
7.82000 
9.2UU00 

18.U0000 
27.60000 
a 6 . 0 0  J 00 
'3L.00000 

1.84.UU301) 

1 3 ~ J n o  011 

PRIEARY 
0.13 
0 .31  
0 .81  
1.61  
7.80 
4.29 
6 - 7 9  
9.19 

13.82 
19 .96  
2 7 . 5 8  
3 5  * 47 
8 2 - 9 3  
5 0 . 6 5  
57.32 
62.52 
66.32 
6 8 . 6 0  
'lrJ.16 
71.18 
71 -76  
71.78 
70.86 
69.88  
6 5 - 4 2  
66.88  
6 4 . 7 0  
6 5 -  1 2  

CASCADE 
0.18  
0 . 3 1  

1 - 6 1  
2 - 9 0  
U.29  
6.74 
9 .79  

1 3 . 6 2  
1'1.96 
21 .67  
30.10 
uu.75 
55.56  
6 6 - 8 6  

0.8 1 

78.3 3 
89.77 
99 .40  

109 .02  
1 1 9 . 3 0  
1 3 2 . 2 2  
l U 2 . 9 7  
1 6 9 . 6 6  
108 .50  
214,95  
2U7.89 
292 .72  
3 3 7 . 5 1  

ENEHGY (IEV) 
0.99100 
1 . 0 0 0 0 0  
1.02000 

1 .08000 

1.19000 
1 .27300 
1 .37000 
1 , 5 2 0 0 0  

1 . o u o w  

1. i m o o  

1.71000 
1 .96000 
/ , L W D O  

3.72000 
u.4inoo 

5 .nonoo  

2.68000 
3.1Q000 

5-  1 0 0 0 0  

6,86000 
9.3U000 
9.81000 

1 4 .70000 

29.U0000 
uu.00000 
98.10000 

196.00000 

49,60000 

P R I E R R Y  
!)- 15 
0-31 
0.71 
1. 1 7  
2.2u 
3.79 
5 .97  

12 .70  
18.3s 
2U- 9 1 
32 .30  
39.20 
46.16 
5 2 - 3 4  
56.99 
60.40 
6 2 - 4 6  
6 3 . 8 3  
6U.71 
65.23 
6 5 . 2 3  
64.. 37 
6 3 - 4 1  
62.15 
60.77 
59.71 
59.17 

a. 85 

CllSCAUE 
0.15 
0.31 
0.71 
1.17 
2.24 
3.75  
5.87 
8.85 

12.70 
18.34 
2h .99  
32 ,91  
U l .  10 
50.7U 
61.31 
71.10 
82.13 
91.0U 
99.74 

t09.13 
1 2 0 . 9 1  
130.74 
155.05 
172.20 
196.18 
226.23 
7457 -07 
307.73 

E N C R G P ( ? E V )  
1.05300 
1 .06300  
1"01JO!J 
1 . 1 1 > 0 0  
1.15~0fl 
1.20000 
1 ,25300 
1.35J30 
1.94300 

1 * 8 1 5 0 0  
2.07300 
2.39300 
7.R030O 
3.32300 
3.953u0 

5.40000 

1 . 6 1 3 ~ 0  

a . 6 7 ~ 0 0  

PRIM I I R Y  
0. I 3  
0.27 
0 . 6 0  
1 - 1 9  
2.12 
3.47 
5.27 
8.19 

1 1 . 5 U  
16.79 
22.F3 
29 .55  
36-17  

118.06 
52.41 
5s.  4 5  
57.31 

u 2 . w  

6.23300 58.55 
7.27000 51.36 
8 . 0 3 3 9 0  59.74 

1 0 . 3 0 5 9 D  58.18 
15 .50300 50.98 
z o . 7 n i n o  58.15 
31 . l o 3 0 0  56.93 
51.'30100 5 5 - 6 8  

5a.73 103.03111~ 
207.00330 54.25 

ZASCADE 
0.13 
0.21 
0.60 
1.19 
2.12 
3.07 
5.27 

11.5u 
16.19 
2 2 - 3 3  

38.00 
U6.8U 
56.43 
6 6 - 2 6  
75.74 
83.914 
9 1 . '3'4 

11 1 ~ U9 
170.03 
1 4 2 - 5 5  
158.39 
180.47 
208.11 
295 .08  
282.68 

8 .19  

30.11 

Ion.6u 
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I ? O n I C  OISPLAlEnENP CROSS-SECTIONS (BARNS) B Y  FIST ELECTRONS IN I l O  
2=42 A =  95 .950  

T0=52.0 EV ET=1.096575 i l E V  TDz56.0 EV ET=1.151228 H E V  TO=50.0 E V  ET=1.204141 MEV 
E N E R G Y  ( N E V I  

1 .10300 
1.11300 
1.14000 
1 .17000 
1 .21000 
1.27000 
1.33000 
1.42000 
1.53000 
1.69000 
1.91000 
2.19000 
2.52000 
2.96000 
3.50000 
U.16000 
4.93000 
5.70000 
6.57000 
7.67000 
9 .32000 

1 0 . 9 0 0 0 0  
16 .40000 
21.90000 
32.80000 
54.80000 

109.00000 
21 9 .00000  

T0=6U.O 
E N E R G Y  ( N E V I  

1.26000 
1.28000 
1 .30000 
1.34000 
1.39000 
1 .95000 
1 .53000 
1 .63000 
1 .15000 
1 .94000 
2.19000 
2 .51000 
2.88000 
3.38000 
4.01000 
4.77000 
5.64000 
6.52000 
7 .53000 
8 .78000 

10 .60000 
12 .50000 
18 .80000 
25.10000 
37.60000 
62 .70000 

125.00000 
251.00000 

P RIn A RP 
0.03  
0.1u 
0 .55  
1 - 0 5  
1.86 
3.27 
'1.85 
7.42 

1 0 . 6 6  
15.31 
21.17 
27.53 
33.52 
39.46 
44 .49  
48.117 
51.29 
52.90 
54. 0 9  
54.81 
55.18 
55.16 
511.40 
53.63 
52.52 
51 - 3 7  
50.50 
53.07 

CASCADE 
0 . 0 3  
0.14 
0 .55  
1.05 
1.86 
3.27 
4 .85  
7.42 

10 .66  
15 .31  
21.25 
28.09 
35.26 
43 .62  
52 .39  
61.47 
70.38 
17 .98  
85.3 9 
9 3 . 4 3  

1 0 3 . 5 0  
1 1 1 . 5 3  
132.35 
146 .97  
167.22 
192 .79  
227.05 
2 6 1 . 7 1  

E N E R G Y  (OEV) 
1 .16000 
1.17000 
1 .19000 
1.23000 
1.27000 
1 .33000 
1 .40000 
1 .49000 
1 .61000 
1.78000 
2.01000 
2.30000 
2. 64000 
3.10000 
3 .68000 
4.37000 
5.1R000 
5.9R000 
6.90300 
8.05000 
9.78000 

11 .50000 
17.20000 
23.00000 
34 .50000 
57.50000 

11 5.00000 
230.00000 

PRIUAAY 
0 . 0 7  
0. 1 7  
0. 40 
0.97 
1.68 
2.92 
4 .56  
6. 84 
9.99 

19 .38  
19 .83  
25.68 
31. 16 
3 6 . 6 9  
41.47 
45.11 
47.71 
4 9 - 2 4  
50.26 
50 .91  
5 1 - 2 4  
5 1 - 2 0  
50. 49 
49.17 
48.74 
47.68 
46- 8 8  
46.49 

CASCADE 
0.01 
0 .17  
0 . 4 0  
3.97 
1 . 6 8  
2.92 
4.56 
6 . 8 4  
9.99 

14.38 
19.90 
26.21 
32.80 
40.60 
40.99 
57.42 
65.75 
72.76 
79.71 
87.16 
96 .53  

104.26 
123 .33  
136 .99  
155.87 
179.52 
211.58 
243.59 

E N E R G Y  ('lEV) 
1 .21300 
1.22303 
1.25300 
1.28300 
1.33300 
1.39300 
1-15000 
1 .56300 
1.68300 
1.86300 
2.10300 
2.90300 
2.76300 
3.25103 
3.05300 
Y . 5 7 0 0 0  
5.41300 
6.26100 
1.22300 
8.U20OO 

10.20300 
12 .00300 
18.00300 
24.00300 
36.10100 
60.20330 

120.00300 
21(0.003DO 

P R I N A R Y  CASClDE 
0.04 0.04 
0.12 0.12 
0.42 0.42 
0.79 0.79 
1.56 1.56 
2 .61  2.67 
4. 1 3  4.13 
6.40 6.40 
9 .23  9.23 

13.41 13 .41  
18.51 18.59 
23.95 24.46 
29.17 30.1U 
34. 42  38.18 
38.81 45.9fi 
U2.18 53.85 
44.57 61 .59  
46.01 68.26 
46.94 74.75 
47.53 81.71 
47.83 90.34 
47.70 97.59 
47.10 115.54 
46.43 128.17 
45.46 145.92 
U4.48 168.03 
43.15 197.82 
43.39 227.70 

ATOAIC DISPLA-ENENT CR3SS-SECTTDNS (BARNS) BY FAST ELECTRONS I N  no 
Z=4Z A =  95.950 

E V  ET=1.255U70 n E V  TD=68.0 E V  E T ~ 1 . 3 0 5 3 4 8  H E Y  TD=72.0 
PRInARY CASCRDE EWERGY(flEV1 PRIflkRY CASCkDE E N E R G Y  IYEV) 

0.03 
0.17 
0.35 
0.79 
1 .49  
2.49 
4-00 
6.06 
8 .62  

12.61 
17 .42  
22.65 
27.46 
32.29 
36.94 
39.63 
111.84 
4 3 - 1 6  
411.03 
44. 5 7  
4u. 82  
44.78 
4 4 - 1 3  
43.50 
42 .60  
41 .69  
41 - 0 1  
40.67 

0.03 
0.17 
0.35 
0.79 
1 .49  
2.49 
4.00 
6 . 0 6  
8.62 

12.61 
17.U9 
23.15 
28 .98  
35 .85  
4 3 - 2 5  
50 .76  
5 8 . 0 0  
6 4 - 2 3  
70 .39  
7 6 . 9 2  
84.87 
91 .78  

108.74 
1 2 0 . 6 5  
1 3 7 . 1 3  
1 5 7 . 8 5  
185 .80  
213 .97  

i . 3 i o o o  
1.33000 
1 .35000 
1.39000 
1. 44000 
1.51000 
1.59000 
1 .69000 
1 .82000 
2 .02000 

2.61000 
3.00000 

2 .28000 

3 .92000 
4 .17000 
4.96000 
5.87000 
6.78000 
7 .83000 
9 .13000 

11 .00000 
13.00000 
19 .50000 
26.10000 
39.10000 
65 .20000 

130.00000 
26 1 * 00000 

0.02 
0.15 
0.30 
0.69 
1. 31 
2. 36 
3.74 
5.60 
8.12 

11 .95  
16.49 
21.39 
25.98 
30.51 
34 .38  
37.37 
39. Y3 
UO. 6 5  
11 .46  
4 1 - 9 5  
42.18 
42. 1 4  
41. 52 
40.93 
40.08 
39 .23  
38.59 
38 .27  

0.02 
0 .15  
0.30 
0.69 
1.31 
2.36 
3.74 
5 - 6 0  
8.12 

11 .95  
16 .57  
21.88 
27.46 
33.96 
40.88 
47.98 
54.85 
60.70 
6 6 - 5 0  
72.66 
80.08 
06.68 

102.55 
113 .86  
129.38 
148.89 
175.20 
701.71 

1.36300 
1.35330 
1.90330 
1.84300 
1.50300 
1 .57300 
1.65330 
1.76300 
1.89300 
2.09330 
2.36330 
2.70330 
3.11300 
3.65300 
4.33300 
5 .14000 
6 .09300 
7.04300 
8.12300 
9.47300 

11.5D)OO 
13.53300 
20.30300 
27.00000 
U0.60300 
67.50000 

135.30330 
270.00300 

E V  ?T=1.353893 H E Y  
PBIHARY CASCADE 

0 .03  
0.1u 
0 . 1 7  
0.63 
1.30 
2.27 
3.53 
5.41 
7.72 

11.22 
15 .55  
20.17 
24.60 
28.89 
32.56 
35.33 
37.29 
38.43 
39.17 
39.63 
39.84 
39 .78  
39.20 
38.64 
37.84 
37.04 
36.45 
36.15 

0.03 
0.14 
0.27 
0 .63  
1.30 
2.27 
3.53 
5.41 
7.72 

11 .22  
15.62 
20.64 
26 .02  
32.19 
38.81 
45.46 
52.01 
57.58 
63.02 
h8.86 
76.17 
92.16 
97.25 

107.71 
122 .51  
140.89 
165 .79  
190.70 



FNFH :P (f iZV\ 
1 .91000 
1.4LUO0 

i3.aoonu 
23.ilni)oo 
30.700110 
ofi. DO000 
76 - 8 0 0 U 0 

?5?.on3on 

15 .30000  

P R I f l A R Y  

0.08 
0.26 
0.58 
1.19 
?.07 
3.22 
5.10 
7.39 

14.88 
19.23 
23.38 
27.05 

33 .52  
3 5 . 3 5  
3 5 . 4 3  
37.12 
37.55 
37.7u 
37.68 
37.12 
36.59 
35.83 

34 " 5 7  

o.nv 

10.76 

7n.90 

35.08 

30.29 

CASTADF 

0.08 
0.26 

1. 1 9  
2.0 7 
3.22 
5 . 1 0  
7.39 

1 u . 9 5  
19. t9  
24.75 

Jh.R9 
U3.23 
49.43 
54.70 
59 .88  
c 5 . u  
72.37 
78.12 
92.35 

102.34 
116.20 
11$.73 
1 5 7 - 3 8  
140.98 

0.04 

n, 5 8  

in. 7 6 

30.63 

E N E R G Y  (t lEV) 
1 . ~ 6 3 0 0  
1.47000 
i - s o n o n  
1.54000 
1 .Eon00 
1.67000 
1. 76000  
1.8d300 

2 . t1wnn  
3.32000 
3. gono0 
U . G ~ O O  
5.50000 
6 . 5 1 ~ 0 0  
7.52000 
A.64000 

in .  l o o a n  
i 2.3 ono 0 
14. U O O O O  
2 I. 70000  
2o.qonoo 
13. 4 0000 
7 2 -  701)00 

iuu.oooon 
289.00000 

n. 0 5  

n. 2s 
n. 57 

0.09 

1.11 
1.91 
3.10 
9. R $  
6.96 

10.23 
1 4 . 1 6  
1 8 - 3 0  
2 2 . 2 2  
2 6 - 1 1  
29.41 
11.90 
3 3 - 5 2  
3U.63 
35.28 
35.67 
35.115 
3 5 . 7 9  
35.25 
34.75 

3 3 . 3 )  
32-79 
32. 53 

ju.n3 

0 . m  
G.09 
9 .25  
0.55 
1.11 
1.92 
3.10 
4. 84 
6.9h 

10.23 
1U.23 
18.7'4 
73.53 
29.16 
35.19 
41.23 
Ul. 12  
52.  13 
5 1 . 0 8  
62.26 
68.96 
79.27 
87.95 
9 7 " U l  

110.69 
127.26 
1U9.59 
172.12 

1.53330 

1.55300 
1.59300 
l .bSJ0O 

1.52330 

1.73300 
1.82330 
1.94300 
2.08300 

2 . 6 1 3 0 0  

u . w n n o  

2.31)DO 

2.9R300 
3.u3330 

b.77300 
5.b7UOI) 
6.71500 
7.76000 
tj, 953 no 
i 0. ao3on  

22.303 an 

1 2 . 5 3 3 3 0  
lrr.90300 

29.803 D O  
c4 -797  00  
74. 5 0 3 0 D  

14Y"UDJUO 
298.00300 

0.02 

0 .J5  
0.53 
1-05 
1.91 

4.13 
h . 5 9  
Y.76 

1 3 - 5 4  
11.07 
J1.26 
2U.91 
2H.04 
30.U1 
32.04  

33.61 
3 3 . 9 8  
3u.  111 

33.57 
31.09 
32.40 
31.73 
31.23 

0. i n  

1 - 0 2  

1 3 . m  

34.08 

30.98 

RTO?IZC D T S P L A ' E J E N T  CR35S-5ECTXCJNS (BARNS) B Y  PkST 
2=92 B =  95.950 

E V  EP-1.5Jb596 f l Z B  
P R I S A R Y  CASCADE 

U . O U  o.nu 
0.07 11.07 
0.21 0 .21  

1 - 0 1  1 - 0 1  

'8 .33  0 . 3 3  

0.5? 0.52 

1 - 9 0  1.80 
2.81 7.n3 

6 . $ 1  6 . U 1  
5 . 3 6  9.36 

12.88 12.9U 
16.7U 17.16 
20.33 21.50 
23.83 26.58 
26 .81  37.16 
2 9 - 0 5  37.67 
33.61 43-09 
11 - 5 2  U7.69 
3 2 - 0 9  5 7 - 1 5  
I Z - U U  56.83 
3 2 - 5 9  52.86 
J2.43 6 ? . 8 5  

31.57 BB.9 1 

33.28 116.05 
,").a1 136.37 

12 .03  ~ 0 . 2 3  

30.91 100.92: 

T D = ~  2 - n 
T U E R G Y  (i3FV) 

1 .590 no 
i . F i o o n  
1 .GU000 
1 - 6 '30 0 0 
1.75000 
1 .83000  
i . q 2 o n n  
z.0500n 
2.21000 

EV ET=1.579779 ilEV 
PFInARY C A S Z R D E  

0. 03 O,03 
0.09 0.09 
0.22 0.22 
0.52 0.52 
n. 97 0.97 
1 - 7 1  1 .71  
2.67 2.67 
u, 1'1 4 "  19 
5. lrc 6.111 
8.89 8.89 

17.40 12.U6 
16-00 15.90 
i 9 . 5 n  20.71 
2 2 . 8 5  2 5 . 6 2  

2.9*000 
2.76nno 
3.15000 +. 63000  

f i .nnnoo 
7. i o n o o  
9 . ~ 7 0 0 0  

1i.nouoo 

i ~ . 7 0 0 0 0  

LI. 26000 
5.05000 

8.21000 

13. a0300  

7 3.6oon0 30.61 76.83 
31.50000 30.13 A5.13 
97.70000 79"  57 96.68 
7n. q no on 28.96 111.14 

157 an000 28 .51  130.54 

2 5 -  6 9  30.86 
21.8'1 ?6- 16 
29.30 31 .31  
30.16 S5.71 

31.111 511.99 
31.17 60.19 
31- 11 69.18 

10.71 m.01 

1 . 9 1 3 0 0  
2.10100 
2.77300 
2.51700 
2.83330 
7.24300 
3.73000 
U. 37000 

6.16300 
7.29000 

5 . 1 9 ~ 9 0  

8 - B 3 3 n n 
s>. i3 )on  

11.30500 

i r i . m i 0 n  
13.703 0 0  

29 .30500  
32 .10000  
UB.bIl900 
81.10300 

162.00720 

n. nj! 
n. i n  
0.53 
0.26 

1.05 
1.91 
3.02 
11.A-3 
6.59 
9.7F 

1 3 . 6 1  
1 7 , r ) D  
22.55 
27.85 
33.59 
?9.39 
45.00 
49.82 
54.51 
59.u1 
65.63 

R3.83 
92.95 

105.57 
121.uu 
142.77 
164.  11 

i i . n i  

EV ET-1.622087 flEV 
P B T f i A R I  CASCRDE 

n.02 0.02 
0.07 0.07 

0 . 9 5  0.95 

0.19 0.1'3 
D.86 0. U 6  

1 - 5 5  1.65 
2-54 2.511 
3.'16 3 . 9 b  
5.90 5 - 5 9  
8.59 8.53 

11.87 11.94 
1S-U l  15.81 
1 8 - 7 9  1 9 . 9 2  
21.92 2U.60 
24.66 29.69 
26.70 3 (1. 711 
28.10 1 9 - 6 8  
28. 92 9 3 - 9 1  
29,114 U8.06 
29.7U 52.35 
29.87 57.92 
29 .a i  62.54 
2 9 . ? 5  7 3 . 8 9  
LB. 9 3 81.7h 



100 

RTO!iIC DISPLAZENENT CRDSS-SEZTIONS (BARNS) B Y  PAST ELECTRO'SS I N  RG 
z = u 7  A=107.880 

TO= 4 - 0  E V  ET=0.168740 H E Y  T D =  8 .0  EV ET10.303231 !lEV T0=12.0 E11 ET=0.418461 'IEV 
CASCADE E N E R G Y  (f4EV) 

0 .11000 
0.17200 
0.17500 
0 . 1 ~ 0 0 0  

0.19500 
0.20500 
0.21900 
0 .23600 
0.26100 
0.29500 
0.33100 
0.3R900 
0.45500 
0 .53900 
0 .64100 
0.15900 
0.87700 
1.01300 
1.18300 
1.113000 
1.68000 
2 .53000 
3.37000 
5.06000 
8 .43000 

16.80300 
33.73300 
50 .60000 
8U.30000 

1 18. 00000  
168 .00000 

0. i a i o o  

T O =  16.0 
E N E R G Y  ( f l E V I  

0 .52600 
0.531 0 0  
0.54100 
0.55700 
0.57800 
0.60400 
0.63500 
0.67700 
0.72900 
0.80700 
0.91 1 0 0  
1 .04000 
1.19000 
1 .40300 
1 .66000 
1 .97000 
2.34300 
2.70000 
3.12000 
3.64300 
4 .42000 
5.20000 
7.81000 

10.40000 
15.60000 
26.00000 
52.00000 

1 04. 00000  
156.00000 

PRInRRY 
10.77 
27.38 
51.27 
88 .55  

136.03 
184 .52  
237.93 
301 87 
3 6 6 . 3 8  
(14.2.19 
520.32 
591 .09  
653.04 
709.90 
757.69 
795.20 
822.29 
839.03 
850.33 
851 .75  
860 .79  
858 .98  
842.54 
825.26 
R O O .  1 2  
1 1 L . O U  
744.R6 
731.45 
?27.03 
722.53 
719 .61  
716 .48  

CASCADE 
10.77 
27.38 
51.27 
88 .55  

136.03 
184 .52  
237 .93  
301.87 
366.38 
442 .19  
5 2 0 . 3 2  
593.64 
666 .32  
7 4 4 . 5 9  
825 .  4 0  
907 .42  
9 8 8 . 2 5  

1058.89 
1129.71 
1210.18 
1313.45  
1403.33  
1645.07  
1824.00  
2089.11 
2434.12 
2912.84 
3405.97 
3695.60  
4059.86 
4299.16 
45U9.60 

E N E R G Y  (1EV) 
0 .30600 
0 .30900 
0.3150C 
0.32800 
0.33600 
0 . 3 5 1 0 0  
0 . 3 6 9 0 0  
0.31400 
0 .42400 
0.u7000 
0.53000 
0.60600 
0.69700 
0 .81800 
0.91000 
1 .15000 
1 .36000 
1 .51000 
1 .81300 
2 .12300 
2 .57000 
3.03000 
4 .54000 
6 .06000  
9 .09000 

15.10000 
30 .30000 
60 .60000 
90.90000 

151.00000 
2 12.00000 
303.00000 

PRINARY 
3.53 
7. 30 

14. 6 9  
25. 43  
39.14 

73.67 
97.16 

122 .73  
151 .23  
1 9 5 . 2 0  
234. 29 
271.11 
307.90 
340.65 
366 .85  
386 .63  
399.21 
408.13 
414 .49  
417.99 
418. 1 6  
1111.45 
403.11 
397.75  
380.41 
369,Ul 
36U- 3 3  
362. 43 
360.74 
358.75 
351.17 

55.38 

CASZADE 
3.53 
7.30 

1 4 - 6 9  
25.U3 
39.14 
55.38 
73.67 
97.16 

122 .73  
157 .23  
195 .22  
236.07 
218.21 
326.17 
371.34 
1128.90 
480.36 
525.03 
Sfi9.90 
620.U9 
683.06 
737.42 
873.56 
972.74 

1114.02 
1292.26 
1539.29 
1787.16  
1932.29  
21 13 .54  
2234.09 
23h0.56 

E N E R G Y  (YEV) 
0.42200 
0.12500 
0.13500 
0.114700 
0 .46103 
0.18500 
0.51500 
0.54308 
0.58500 
0.6U300 
0 .73230 
0.83530 
0.95200 
1.12330 
1.33300 
1 .59300 
1.38100 
2.17103 
2.51300 
2.92300 
3.55300 
4.18330 
6.27300 
8.36300 

12.50300 
70.93330 
41.80300 
83.60300 

125.00300 
209.00300 
292.00000 
418.00300 

ATOHIC D I S P L R Z E N E N T  CRJSS-SECTIONS ( B A R N S )  aY P A S T  E L E C T R ~ N S  IN L G  
z=47 A = ~ o ~ . ~ R o  

E V  ET=0.520902 NEV TD=20.0 EV ET=0.614055 B E V  T D = Z U . O  
PRIgARY CASCADE ENERGY (HEV) PRInRRY CASCRDE ENERGP('IEY) 

1.04 
2.08 
4 .21  
7.74 

12.55 
18.67 
26.10 
36.14 
48.27 
65.38 
8 5 - 7 4  

107 .08  
127.12 
148 .37  
166 .81  
181.33 
192.12 
198.48 
202 .87  
205.63 
206.94 
206.67 
202.77 
199.07 
193.85 
188.26 
183.79 

180 .80  
i a i  .fig 

1.04 
2.08 
4.21 
7.74 

12.55 
18 .67  
26 .10  
3 6 . 1 Q  
48 .27  
65.38 
85.83 

108.32 
131 .39  
159.44 
189.07 
219.05 
249.36 
274.67 
300.32 
327.73 
362.34 
391 .37  
464.05 
5 1 5 . 3 9  
587 .97  
679.22 
803 .42  
927 .83  

1000.50  

0.62000 
0 .62600 
0.63800 
0.65700 
0.68100 
0 .71700 
0 .74900 
0.79800 
0.85900 
0 .95100 
1 .07000 
1 .22000 
1 .41000 
1 .65000 
1 .96000 
2 .33000  
2 .76000 
3 .10000 
3.68000 
4 .29000 
5.21000 
6 .14000 
9.21000 

12.20000 
18 .40000 
30 .10000 
61 .40000 

122.00000 
184.00000 

0.68 
1.39 
2. 89 
5.41 
8 . 8 3  

1 3 . 5 0  
19.31 
27 .15  
3 6 . 8 3  
50.75 
66 .99  
84. 42 

102.11 
118. 89  
134.01 
145 .73  
154.09 
159 .09  
162. 38 
164-  PO 
1 6 5 . 2 5  
164.90 
161 .64  
158.74 
154 .56  
150.22 
146 .86  
145.26 
144 .55  

0.68 
1.39 
2.89 
5.41 
8 .83  

13.50 
19.31 
27.15 
36.83 
50 .75  
67 .08  
85.48 

106.01 
128 .50  
153.31 
178 .35  
202.93 
223 .98  
244.75 
267.04 
295.25 
319.08 
377.71 
418.34 
471 .08  
550.86 
fi50.43 
149 .08  
808 .01  

0 .70700 
0.71100 
0.12300 
0 .74300 
0.77700 
0.81200 
0.35100 
0.91300 
0.98300 
1.09330 
1.22330 
1.40330 
1.61000 
1.89300 
2.24300 
2.66300 
3.15300 
3.64300 
4.20300 
4.90300 
5.95000 

10.53300 
14.03300 
21.00300 
35.00000 
70.00300 

140.00130 
210.03300 

i . o n 3 o o  

P R I M A R Y  
1.53 
3.26 
7.17 

12.41 
19.81 
28.90 
39.52 
53.12 
69.57 
92.2u 

l l R . 7 4  
146.17 
172.77 
198.21 
222.31 
242.07 
255.96 
264. 60 
270.71 
274.63 
276 .75  
276.65 
271.80 
266.81 
259.78 
251.94 
2115.49 
242.49 
241.29 
239.81 
238.87 
237.17 

1.53 
3.26 
7.17 

12.41 

28.90 
39.52 
53.12 
69.57 
92.211 

118.82  
147.61 
178 .11  
211.30 
249.08 

326 .19  
358.57 
391.67 
426.30 
471.33 
509.25 
hO4.00 
671.81 

19.81 

2aa.68 

757 .03  
888.77 

1053.81  
121  9. a9 
1315.59 
1437.90  
1511.04 
160  1.69 

E V  ET=0.700063 R E V  
PRINARY CASCADE 

0.50 
1.03 
2.17 
4. 04 
6.79 

10.51 
1 5 - 2 4  
21.76 
29.94 
U l .  18  
55.46 
1 1 . 0 0  
85.46 
99.87 

112.32 
121.96 
128.79 
132.82 
135.43 
136.98 
137.59 
137.15 
134.35 
131 .88  
128. 47 
124 .96  
122 .28  
120.. 98  
120 .40  

0.50 
1.03 
2.17 
4.04 
6.79 

10.51 
1 5 - 2 4  
21.76 
29.94 
41.18 
55 .56  
72.05 
8 9 - 0 1  

108 .64  
129 .55  
150 .77  
171.65 
189 .49  
207.11 
226.03 
249.82 
269.65 
318.8R 
353.71 
1102.48 
463.64 
546.72 
629 .75  
678.21 
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l l T O K I C  D I S P L R Z E X E N T  CR3SS-SECTIONS (BARNS) BY FaST ELECTRONS I N  4 6  
Z=47 115107.880 

F O ~ 2 8 . 0  E V  E1=0.780355 H E V  T0=32.0 EV E T - 0 . 8 5 5 9 U O  HEV T O = ~ ~ . O  FV ~ ~ = 0 . 9 2 7 5 5 8  n E v  
E N E R G Y  ( IIEV)  PRIVRRY C A S C A D E  E N E R G Y ( f l 3 V )  P R I M A R Y  C A S C A D E  E N E R G Y  ( I IEV)  P R I f l A R Y  CASCADE 

0 . 7 0 8 0 0  0.37 0 .37  o.a6uoo 0.28 0.93530 0.22 0.22 
0 .79500 
n . 8 1 1 0 0  
0.9 3 '1 on 
o.a65oo 
a . 9 0 5 0 0  
0 . 9 5 z o o  
1.01300 
1 .09300 
1.20000 
1.36000 

1. 79000 

7.U9000 
2 .96000 
3 .51000 
u . o i o o 0  
U. 68000  
5 ~ 'I 6 0 00  
b.63300 
7.30000 

11.70000 
15.60000 

1 . 5 6 0 0 0  

2.10000 

2 3 . 4 0 0 0 0  
j 9 . o o o n o  
7a .  oooou  

156.00000 

E N E R G Y  ( f l E V )  
1.00000 
1.01000 
1.03000 

1 .13000 
1 .15000 
1.21000 

i . n f iooo  

1 .29000  
1 .39000 
1 .54000 
1 .74300 
1.9930O 
2.29300 
2 .69000 
3.18000 
3.78000 
u . 4 ~ 0 0 0  
5.17000 
5.97000 
6 .97000 
8 .46000 
9.9'000 

19.90D00 
?9.80000 
49.70000 
99.50000 

199.00000 

i u . 9 0 0 0 0  

0 .74  
1.65 
3 . 1 2  
5 . u 3  
8.54 

12 .51  
17.7fi 
25.02 
311.68 
47 .46  
60.95 
73.33 
55.78 
96.55 

10U.RU 
110.6fi 
113.99 
116 .16  
117.39 
117 .78  
117 .39  
l lU.92  
112.81 
109.41 
106 .97  
104.75 
in3.66 

0 . 7 8  
1 . 6 5  
3.12 
5.93 
8.54 

12.57 
17.76 
25.02 
3 U . 6 8  
47.56 
61 .93  
76 .52  
93 .62  

1 1 1 . 9 3  
1 3 0 . 5 5  

164.19 
179 .63  
1 9 6 . 0 2  
216.58 
233.70 
276 .13  
306.09 
3U7.98 
UO0.48 
471 .76  
5 4 2 . 9 5  

i u 8 . a f i  

PRIB A R Y  
0.08 
0.25 
0.79 
1.69 
3.13 
5.22  
8.00 

1 1 - 9 8  
17.09 
24. 56 
33.  h O  
U3.14 
52.70 
60. R 7  
66.40 
74.07 
77 .94  
80.10 
8 1 . U 5  
82.16 
82.29 
81.92 
80.1? 
78.64 
76.65 
7U.fi8 
73 .23  
72 .51  

CASCADE 
0.08 
0.29 

1.69 
3 .13  
5.22 
8.00 

11.98 
17 .09  
24.56 
33.71 
4 3 - 9 7  
54.84. 
67.10 

93 .91  
1 0 7 . 0 5  
118 .07  
1 2 9 . 0 5  
140.79  
155 .38  
167.48  
197 .35  
218 .57  
2 U7.8 8 
289.79 
330.85 
3 8 4 . 7 1  

(1.79 

80.45 

0.67300 
0.89000 
0 .91200 
0.95000 
0.99200 
1. ouooo 
1.11000 
1 .19000 
1.32000 
1.490 0 0  
1 .71000 
1.96000 
2.31300 
2 .73000 
3 .25000 

4.u5000 
5.13000 
5 .99000 
7.27000 
8 . 5 5 0 0 0  

12 .80000 
17.10000 
25.60000 

85 .50000 
171.00000 

3.85000 

42.70000 

0.28 
0. h 2  
1.74 
2.56 
4 .51  
7.13 

10.?9 
15.UI 
21 .25  
30.U7 
91 .05  
53. Uh 
6U. 73 
75.59 
84. R 1  
97.07 
9 7.05 
99 .91  

101 .70  
102 .71  
107. q8 
10%. 59 
100.u1  

98. s5 
9 6.04 
93.50 
91.61 
YO. 6 8  

0.62 
1.34 
2.56 
4. 51 
7.13 

10.39 
15.41 
21.25 
30.47 
41.55 
54.38 
67.26 
42.89 

115. U8 
131.59 
145.31 
158 .71  
173.211 
191.31 
206.33 
243.  a2 
269.88 
306.42 

415.01 
rt77.31 

9 a . 8 ~  

352. 48  

0.94500 
0 .96100  
0.99200 
1 .02300 
1.07000 
1.13100 
1.20300 
1.29300 
1.43300 

1.95300 
2.13500 

2.96300 
3 .52700  
lr.17000 
4.82000 
5.56000 
6.Y9300 
7.H8330 
9.27000 

13 .903  D O  
18,53300 
17 .83330 
U6.30300 
92.70300 

1H4.00000 

1.62330 

2.50000 

DISPLA'EtlENT CRDSS-SCTTIDNS ( B A R N S )  8 P  PAST B L E C P R O N S  TN 4G 
2=47 A=107.880 

TO244.0 EV ET=1.061037 8 Z V  TD=UR. 0 
E N E R G Y  (!?EV) 

i .0700o 

i . i o o n o  

1.23000 

1.08000 

1.13000 
1 .17000 

1 .29000 
1.37000 
1.4R000 
1 . 6 U O O O  
1. H5000 
2.12000 
2. U4000 
2.86000 
3 .39000 
4.03000 
4 .77000 
5.51000 
6.36000 
7 .42000 
9.01000 

1 0 . 6 0 0 0 0  

21.20000 
31.80000 
5 3.00000 

106.00000 
2 12.00000 

i5 .9oono 

PR'C K A R  Y 
0.1u 
0.32 
0.73 
1.49 
2. 6 9  

7"  21 
u. n2 

10.62 
15. us 
22.31 
30.50 
39.37 
47.65 
55.62 
62. uo 
67. 51 
70 .95  

7U. 0 7  
7 4 - 6 9  

72. n9 

74.77 
7u. 42 
72.76 
71.42 
69.61 
67 .84  
66. 56 
hS. 90 

CRSZLDE 
0 .  I U  
0.32 
0.73 
1.49 
7.69 
U.82 
7-  2 1  
10.62 
15.us 
22 .31  
30.60 
110. 16 
5 0 .  16 
61.51 
73.68 
8 6 . 0 0  
97.93 

108.07 
118.07 
118.79 
142.07 
153 .13  
ir3o.us 
199.65 
226 .43  
259.95 
305.41 
350.75 

ENERGY (YET) 
1.13330 
1.19300 
1.18300 
1.20300 
1 . 2 u 3 0 0  
1.3D300 
1.37300 
1.U6300 
1.57300 
1 .74300 
1.96100 
2.24300 
2.58000 
3.03300 
3.59330 
9.27300 
5.05000 
5.34300 
6.7U100 
7.86300 
9.55100 

11.20300 
lh.50~00 
72.$0300 
13.70300 
56 .10300 

112.00300 
224.00000 

0.51 0.51 
1 - 0 9  1.09 
2.16 2 .16  
3 . 3 9  3.39 
5.88 5 .88  
9.21 9.21 

13.34 13.39 
18.78 1 8 - 7 8  
27.02 27 .02  
3 7 . 1 7  37.30 
47.59 4R.UU 
57.611 60 .42  
67.U3 74.15 
75.70 4 8 - 6 5  
R2.07 103.51 

O 8 . 9 2  130.26 
90.45 142.31 
91.29 155.28 
91 .48  171.45 

8 9 - 1 2  218.09 
87.49 2'41.34 
85.25 27U.16 
83.04 315.02 

8 6 . ~ 3  i i 7 , q 7  

91 .10  i a 4 , 8 8  

81.40 3711.63 
so.5a 425.84 

E V  ET=1.123594 rrEV 
P R I t l h R Y  

0. 08 
0.22 
D. 55 
1.39 
2.43 
U.26 
6.68 

1 0 . 0 3  
l lr .25 
20.60 
28.08 
36.11 
4 3 - 7 8  
51.19 
57.37 
52.03 
6 5 . 1 3  
66.89 
67.93 
68.117 
68 .51  
6R.13 
66.65 
65.92 
63.75 
62.16 
61.00 
60.40 

C ASC AOE 

0.22 
0.55 
1.39 
2 .03  
u.25 
f1.64 

10.03  
1U.25 
20.60 

36.85 
U6.13 
56.75 
67.85 
79 .36  
90.3D 
99.71 

108 .90  
118.69 
130.98 
140.94 
166.02 
1Y3.65 

239.07 
280.6U 
322.20 

0. oa 

28-18  

2oa .  39 
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A T O N I C  DISPLAZENENT CRJSS-SECTIONS ( B A R N S )  B Y  P lST ELECTRONS I N  ! S  
Z=U7 A=107.880 

TD.52.0 E V  ET=1.194037 H E V  TD=56.0 EV ET=1.242304 N E V  Tl3:jO.O E V  ZT=1.298696 l E V  
E N E R G Y  ( f l  E V )  

1.19000 
1 .20000 
1 .23000 
1 .26000 
1.31000 
1.37000 
1 .44000 
1 .53000 
1.65000 
1 .83000 
2.07000 
2.36000 
2.72000 
3 .19000 
3.78000 
4.49000 
5.32000 
6 .15000 
7.10000 
8 .28000 

10.00000 
11.80000 
17 .70000 
23.60000 
35.50000 
59.20000 

118.00000 
236.00000 

P R I P l A R Y  
0.05 
0.17 
0.61 
1 .15  
2.28 
3.89 
6.01 
8 .95  

13.00 
18.95 
26.14 
33.45 
40.59 
47 .38  
53.08 
57.33 
60.19 
61.78 
62 .73  
63 .20  
6 3 . 2 3  
62.90 
61 .47  
60.34 
58.81 
57.35 
56.29 
55.75 

CASCADE 
0.06 
0 . 1 7  
0 . 6 1  
1 .15  
2.28 
3 .89  
6.01 
8 . 9 5  

13 .00  
1 8 . 9 5  
26.25 
34 .16  
42 .84  
5 2 . 6 3  
63.04 
73 .54  
83.80 
92.49 

101.03 
110.09 
121 .11  
130.68 
153 .87  
110 .15  
192.99 
221.42 
259.72 
298.08 

E N E R G Y  (REV) 
1.25000 
1.26300 
1.29300 
1 .32300 
1.37000 
l.4UOOO 
1.51000 
1 .61000 
1.73000 
1.92000 
2.17000 
2.48000 
2.85000 
3.35000 
3.97000 
4.72000 
5 .59000 
6. 45000 
7 .45000 
8.69000 

10.5000 0 
12 .40000 
18.60000 
24.80000 
37.2 00 00 
62 .10000 

124.00000 
248.00000 

PRIflARY 
0. 07 
0.16 
0.53 
1.01 
1.98 
3.64 
5.52 
R. 43 

12.04 
17.64 
24.31 
31.26 
37.77 
44.15 
49.43 
53.36 
55.98 
57. 41  
58.26 
58.6R 
58.69 
58.37 
57. oll 
55.99 
su. 58 
53 .23  
52.26 
51.76 

CASCADE 
0.07 
0.16 
0.53 
1 .01  
1.98 
3.64 
5.52 
8 .  a3 

12.04 
17.64 
2U.41 
31.95 
39.90 
49.17 
58.90 
6 8 - 7 4  
78.28 
86.29 
9 4 - 2 5  

102.70 
112.98 
121.92 
143.48 
153.61 
179.68 
206.14 
241.81 
277.43 

E V E R G Y  ( 9 E V l  
1.31300 
1.32300 
1.35300 
1.38300 
1.44300 
1.50300 
1.58300 
1.64300 
1 .81>30 
2.01300 
2.27300 
2.59300 
2.99300 
3.51300 
4.15000 
U.93300 
5.81090 
5 . 1 > 5 3 0  
7.79000 
9.09330 

11.00330 
12.90300 
19.U0300 
25.93300 
38.90300 
64 .40300 

129.00300 
259.00300 

PRIMARY CASCADE 
0.08 0. oa 
0.17 0.17 
0.50 0 . 5 0  
0.92 0.92 
1.97 1.97 
3 - 2 4  3.2u 
5.16 5. 16 
7.77 7.77 

11.29 11.29 
16.57 16.57 
22.80 22-90  
29 .23  29 .93  
35 .38  37.U2 
41.32 46.09 
46.24 55.23 
49.87 6U.41 
52.29 73.36 
53.62 40 .93  
54.40 88.15 
54.77 96.27 
54.76 105.96 
54.46 113.96 
53.21 134.23 
52.22 148 .43  
50.91 168 .17  
49.66 1 9 2 . 8 5  
48.77 225.92 
48.30 259.36 

A T O t l I C  DISPLA3ENENT C R 3 S S - S E C T I O N S  (BARNS) BY PAST ELEZTRONS I N  RZ 
2=47 A=107.880 

TD=64.O EV Ei’=1.353384 REV TO-68.0 EV ET=1.406512 I E V  
E N E R G Y  ( R E V 1  PRIflRRY CRSCADE E N E R G Y  ( I I E V )  PRIMARY 

1.3$000. 
1.38000 
1.40000 
1 .44000 
1 . 5 0 0 0 0  
1 . 5 6 0 0 0  
1.65000 
1 .75000 
1 .89000 
2 .09000 
2.36000 
2.70000 
3.11000 
3.65000 
4.33000 
5.lUOOO 
6 .09000  
7 .03000 
8 .12000 
9.47000 

1 1 . 5 0 0 0 0  
13.50000 
70.30000 
27.00000 
40.60000 
67.60000 

135.00000 
270.00000 

0.04 
0.19 
0.38 
0.87 
1.81 
2.95 
4.90 
7.26 

10 .69  
15.47 
21 - 3 3  
27.51 
33.33 
38. 86  
43.u7 
46.83 
4 9 - 0 8  
50.30 
51.01 
51 - 35 
51.32 
51.03 
4 9 - 6 4  
48.93 
47.70 
46.54 
45.71 
45 .28  

0.04 1.42000 0.07 
0.19 
0.38 
0.87 
1 . 8 1  
2.95 
4.90 
7.26 

10 .69  
15.47 
21.43 
28.16 
35.31 
4 3 . 4 3  
52.06 
60 .67  
69 .09  
7 6 . 1 5  
83.16 
90 .57  
99.83 

107.39 
126.41 
139 .55  
158.12 
181.16 
212.39 
243.57 

1 .43000 
1 .46000 
1 . 5 0 0 0 0  
1.56000 
1 .63000 
1 .71000 
1.82000 
1 .96000 
2.18000 
2.46000 
2.81000 
3.23000 
3.79000 
4 .50000 
5.34000 
6 .32000 
7.31000 
8.43000 
9.84000 

11 .90000 
14.00000 
21 .ooooo 
28.10000 
42.10000 
70.300 0 0 

140.00000 
281.00000 

0.14 
0. 39 
0.84 
1.70 
2.92 
4. 50 
6.8fi 
9.98 

14.77 
20.28 
26.04 
31.44 
36.64 
40.99 
44. 1 3  
46.22 
47.37 
48.02 
48.32 
48.29 
48.01 
46.90 
46. 0 3  
44. 88 
43.79 
43.02 
42.61 

CASZADE 
0.07 
0.14 
0.39 
0. flu 
1 . 7 0  
2.92 
4.50 
6.86 
9.98 

14.77 
70.38 
26.67 
33.33 
41.00 
49.20 
57.31 
65 .21  
71.95 
78. 49 
85.52 
94.06 

101.28 
119.09 
131 .73  
149 .05  
170 .87  
200.15 
229.64 

ENERGY (IEV) 
1.47300 
1.49300 
1.51100 
1.56300 
1.61300 
1.fi9300 
1.77330 
1.93330 
2.04000 
2.26300 
2.55330 
2.91300 
3.353 0 0  
3.93330 
4.55330 
5.54300 
6.56000 
7.59330 
8.74330 

10.20300 
12.30330 
14.50030 
21 .80330 
29.10300 
43.70300 
72.90300 

145.09300 
291.00300 

CASCADE 
0.06 
0.11 
0.33 
0.R4 
1.49 
2-74  
4. 19 
6.5U 
9.63 

13.99 
19 .30  
2 5 . 2 1  
31.62 
38.88 
46.59 
54 .35  
61.85 
68.19 
74.37 
81 .01  
88.97 
95.83 

112.R1 
124.65 
101.11 
161.65 
189.28 
117 .14  

TD=72.0 E V  ET=1.458207 f l E V  
P R I M A R Y  

0.05 
0.11 
0.33 
0.84 
1.49 
2.74 
4.19 
6.54 
9.60 

19.20 
24.62 

1 3 - 9 8  

29.79 
3 4 - 6 9  
38.76 
4 1 - 7 4  
U3.70 
44.76 
45.36 
45.64 
45 .63  
45.33 
44.21 
43.45 
42.37 
41.35 
40.63 
40.24 
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ATOMIC O I S P L A ~ E L ~ E N T  C R T S S - S E C T I O N S  (BARNS) BY PAST E L E C T R O N S  TN I G  
7=47 n=107.880 

T D = 3 U . O  E V  ET-1.508580 R E V  TD=BO.O EV ET=1.557726 R E V  ~ ~ = 7 6 . n  
E N E  R Q Y  ( fl EV) 

I . S L n o o  

1.6 i g o n  
i . f i7noo 
I. 7 4 0 0 0  

1.9fi000 

2.33300 

3 .o ioon  

a .0700o 
rr.82000 

6.78300 

1.53000 
1 .56000 

1 . 8 4 0 0 0  

2.11000 

2.6o000 

3 .06000  

5.73000 

7 . 3 4 0 0 0  
9.05000 

10 .50000 
i 2 . 8 0 0 0 0  
15.00000 
22.6nonn 
30.1 oooo 
u 5 . ~ o o n n  
75.40000 
150.00000 

TD=38.0 
EWEHCY ( X E V I  

1.66000 
1 .69000  
1 .71000 

1.83000 
1.91000 

1.76000 

2.01000 
1. i u n o o  
2- 3 1300 
2.56000 
2. Y9000 
3 .30000  
3 . 3 0 0 0 0  
u.usono 
5.28000 

8 . w n o o  

6.28000 
7 .43000 

9.91000 
11.50G00 
14.00300 
16 .50700 

33.03000 
U9.50000 
82.60000 

z4 .7nono 

i h 5 , o n o o o  

PRIBARY 
0.05 
0.10 
0.29 
0.74 
1 .45  
2.46 
4.11 
6 . 2 9  
9.10 

13.14 
1 8 - 2 8  
23- 39 
28 .24  
32 .97  
35.78 
39.59 
41.42 
UL.U2 
42.98 

C A S C A D E  
0.05  

0 . 2 9  
0.7U 
1 . 4 5  
2. 4 6  
4.11 
6 . 2 9  
9 . 1 0  

13.111 
1 8 - 3 7  
23.98 
29.99 
37.0 1 
4 4 . 2 8  
51.66 
58.75 
6 4 - 7 9  
70 .70  

43 .23  76.76 
43 .18  8 4 . 7 5  
42.93 9 1 - 0 6  
41.92 107 .20  
41.15 1 1 8 . 7 3  
40.12 1 3 3 . 9 3  
39.16 1 5 3 . 4 2  
38.48 179.58 

0.10 

ENERGY (aEV)  
1 . 5 7 0 0 0  
1.58000 
l .f i2000 
1 . 6 ~ 0 0 0  
1.72000 
i . 8ooon  

2 .02000 
2. i e o o n  
2 . 4 i n o n  
2.72000 
3. i i o n o  

1.90000 

3.58000 
u.20000 
4.98000 
5.9 1000 
7.ooono 
8 . ionon 
9.3111100 

10.90000 41.07 73.33 
1 1 .20000 4 1 - 0 2  80. 6 6  
15.5ooon YO.  7 7  85.74 
23.30000 39.81 101.99 
3 i .10000 39.07 112.65 
46 .70000 38.10 127 .97  

37.20 lU5.95  
i55.nooon 3 6 . 5 5  170.85  

77 .aoooo 

PRIMARY 

0.09 
0.33 
0.67 
1. 32 
2.37 
3.90 
5 - 9 1  
8. 6 8  

12.58  
1 7 . 3 3  
22.30 
26.96 
31.37 

0 . 0 5  

35. o n  

ua. 32 

37.64 
39. J 8  

40.84 

CASldDE 
0.05 
0.03 
0.33 
0.67 
1.32 
L.37 
3.90 
5.91 
8.58 

12 .58  
17 .42  
22.88 
28.67 
35.25 
4 2 - 2 3  
49.18 
55.97 
61.76 
h7.34 

EVEXGY ( 1 I E Y )  
1 . 6 2 3 0 0  
1.63000 

1 ,71300 

1 .a6000 
1.95300 

2.2UD00 

1.55700 

1 . 7 ~ 3 0 0  

2 . 0 8 ) o n  

2 . n ~ 5 0 0  
2.81300 
3.21900 
J .69100 
4.33300 
5.13000 
6.10100 
7.22330 
3.38000 
9.63300 

11 .23500 
13.50300 
16.003DO 
24.00000 
32.10)OO 

80.20300 
160.00300 

48.10300 

L T O Y I C  DSSPLAZEtlENT CRJSS-SECTIOYS (BAANISI  B Y  FAST ELECTRON9 IN M.2 
Z=47 A=107.890 

E V  w=i .G52672  MEV ?0=92.0 E V  ET4.698616  1 E V  fD=?6.0 
L ' R I K R R Y  CASCRDF, ENERGY ( n m )  PRIMRRY C A S C A D E  ENERGY t Y E V b  

0.02 0. 0 2  1.71300 0. 03 
0.09 
0.24 
0.59 
1.23 
? . l U  
1 . U 6  
5 . 3 3  
7 . 8 8  

11.5U 
15.89 
20.38 
24.63 
20.64 
31.90  
lU.30 
35.85 
36.68  
17.14 
3 ? . 3 3  
37.27 
37.01, 
? b .  1 7  
35.49 
34.62 
33.80 
33.22 

0 - 0 9  

0.59 
1.23 
2.11, 
3 .46  
5 . 3 3  
7 - 8 8  

11.5U 
15.98 
20.93 
26 .24  
32 .27  
3R.60 
45.02 
51. 1 8  
56.42 
6 1 . 5 2  
66 .78  
73.65 
79.3 1 
9 3 - 0 4  

1112.77 

0.24 

1 1 6 . 2 2  
133 .07  
155 .00  

1.73000 
1 . 7 6 0 0 0  
i . 8 i o n n  
1 .88000 

2.20000 

1.97000 
2.07000 

2.37000 
2.63000 
2 .97000 
3 .39000 
3.90000 
4.58000 

6.45000 

8.83000 

5,43000 

7.64000 

i o . i o o o n  
1 1. aonoo 
14.110000 
16.90000 
25.40000 
33.90000 
50.9 00 o 0 
84.90non 

169.00000 

0 .10  
0. 29  
0. 56  
1.16  
2.13 
3. 36 
5.11 
7.49 

11.04 
15. 2 3  
19.53 
23.57 
27.43 

7 2 - 8 3  
34.31 
3 5 - 0 9  
35.51 
35.71 
35 .65  
35.42 
34 .58  
33.94 
33.10 
32.32 
31.78 

3 0 . 5 6  

0 . 0 3  
0.10 
0.2u 
0.56 
1.16 
2.13 
1 . 3 6  
5.11 
7.49 
11.05 
15.32 
20.06 
25 .12  
30 .93  
37.00 
43.15 
49-09  
5U. 1 0  
58.69 
63.96 
70.61 
75.89 
89.17 

1 1 1 . 3 4  
98. 411 

127.Y5 
149.08  

1.76300 
1.77300 
1.81300 
1.86300 
1.93300 

2.12300 
2.26300 
2.DU300 
2.70000 

3 . 4 M 3 0 0  
u.01300 

2.02300 

3.05300 

u.70000 
5 . 5 7 0 3 0  

9 . 0 6 3 0 0  

i4 .8ooon 

6.62300 
7.84000 

10.OD)OO 
12.20130 

17.40000 
26.10300 
34 .80300  
52.30500 
87 . ioooo 

174.00000 

B V  ET=1.605732 FiEV 
PRIRARY C A S C A D E  

0. 05 0.05 

0.25 0.25  

1.32 1.32 
2 .31  2.31 
3.58 3.58 
5.60 5.60 
8.17 8.17 

n. 09 0.09 

0.62 0 .  6 2  

11.95  11.95 
16.63 16.72 
21 .34  21.91 
25.73 27.79 
29.93 3 3 - 6 8  
33.37 40.32 
35 .90  47.03 
1 7 - 5 3  53 .48  
38 .41  58-93 
38.90 64.30 
39.11 5 9 - 8 9  
39.06 76.98 
38.81 82 .85  
37 .90  '37.30 
37.19 107 .53  
3 6 - 2 6  121.57 
3 5 . 4 2  139.20 
3u.81 162.97 

EV ET21.74352U REV 
PRInARY C A S C A D E  

0.04 

0.2q 
0 .  5 5  

0.07  

1.11 
2.01 
3.16 
4.93 
7.29 

10.61 
1U.64 
18.76 
22.68 
2 6 - 3 2  
29.32 
31.49 
32.90 
3 3 -  6 4  
34. 04 
3'4.22 
34.15 
33 .93  
3 3 . 1 1  
32.52 
31.71 
30.97 
3 0 . 4 5  

0.04 
0.07 
0.2u 
0. S5 
1.11 
2.01 
3.16 
11.93 
7.29 

10.61 
1 4 - 7 4  
19 .28  
2u.20 
29.71 
35.56 
41.45 
47.14 
51.95 
56.47 
61.65 
67.811 
72.96 
85.52 
94.118 

106.87 
122.26 
1113.11 



T o =  4.0 
E N E R G Y  ( R E V )  

0.18500 
0.18700 
0.19000 
O.lYfi00 
0.20300 
0.21200 
0.22700 
0.23300 
0 .25600 
0.28400 
0.32000 
0.36600 
0 .42100 
0 .49500 
0 .58600 
0.69600 
0 .82500 
0.95300 
1.10000 
1.28000 
1 . 5 5 0 0 0  
1.83300 
2.75000 
3.66300 
5 . 5 0 0 0 0  
9 .17000 

10.30000 
36.60000 
55 .00000 
91.70000 

128.00000 
183.00300 

TD=16.0 
E N E R G Y  (nsv i  

0 . 5 a i o o  
o.59eoo 

0.56400 
0.57000 

0.62000 
0.64800 
0.68200 
0 .72700 
0.78200 
0.86600 
0.97300 
1 .11300 
1 .23000 
1 .50000 

2.12000 
2 .51000 

1.78300 

2.90000 
3.35000 
3.91000 
4.75000 
5 .59000 
8.38000 

11.10000 
16.70300 
27.90000 
55.90000 

1 1  1 . 0 ~ 0 0 0  
167 . o o o o o  

RTOMIC DISPLA3EnEXT TR3SS-SECTIONS (BhRNS) SY PRST ELEZTRONS I N  S N  
2=50 A=118.700 

E Y  ET=0.193405 REV 
P R I l l  A R  Y 

12.37 
27. U7 
U9.29 
90.22 

133.89 
1 8 s .  50 

303.83 
369.18 
~ 5 1 . 4 4  
532.89 
610.5fi 
678 .33  
742 .39  
795 .13  
836 .14  
865.64 
883.16 
894 .58  
901 .03  
907 .33  
8 9 8 . U 3  
876.42  
855 .56  
825.51 
795.15 
766.01 
752 .17  
741.40 
742 .24  
738 .83  
735.13 

239.28 

CASCADE 
12.37 
27.47 
49 .29  
90 .22  

1 3 3 . 8 9  
184 .50  
239.28 
303.83 
369 .18  
051 .44  
532 .89  
613.41 
692 .49  
7 7 9 . 9 3  
8 6 8 . 5 3  
958.08 

10U7.23 
1 1 2 4 . 2 1  
1202.41  
1287.18  
1397.66  
1496.61  
1751.32  
1938.61 
22 15.82 
2574.08 
3069.56 
3575.62 
7874.21 
4 2 4 9 - 0 4  
'6092.54 
4752.37  

a T o n I c  

E V  ET=0.5592&8 R E V  
PRIn L R Y  CASCADE 

0.89 
2.06 
U.27 
7.86 

12 .76  
19.28 
27 .41  
38.26 
51.28 
70 .05  
92 .38  

114.61 
137 .51  
159.59 
173.00 
194.10 
204.50 
210.55 
214.39 
216.49 
216.90 
215.90 
210.48 
206.09 
200.02 
193.82 
189.06 
186.83 
185.80 

0.89 
2.06 
4.27 
7 .86  

1 2 - 7 6  
19 .28  
27.41 
38.2 6 
51.28 
70.05 
92 .50  

1 1 5 . 9 4  
142 .43  
171 .99  
203 .95  
2 3 6 . 6 2  
268.17 
295.14 
3 2 2 - 0 7  
350 .87  
3R7.10 
U17.39 
492 .43  
544.55 
6 2 0 . 0 1  
714 .46  
842.68 
969 .31  

10UU.53 

TO= 8 . 0  EV ET=0.327616 R E V  T0=12.0 
CASZADE E N E R G Y  IqEV) E N E R G Y  ( R E V )  

0.33000 

0.34000 
0.35000 

0.33uno 

0 .36300 
0.38000 
0 .39900 
0.U2500 
0 .45800 
0 .50700 
0.57300 
0.65500 
0 .75300 
0.8R400 
1.04000 
1 .24000 
1 .47000 
1.70000 
1.96000 
2.29000 
2 .78000 
3.27000 
11.91000 
6.55000 
9.82000 

16 - 30300 
32.70000 
65.50000 
98 .20000 

163.00000 
229.00000 
327.00000 

PR I K A R Y  
2.79 
7. $2 

14.27 
25. 41  
39.43 
56.97 
75.59 
9 9 . 4 5  

127 .30  
16U.05 
206. 12 
248.68 
289.64 
328 .51  
362.00 
390 .52  
410 .95  
423.37 
431 .59  
436.80 
$38.77 
437.57 
U27.62 
U18.19 
405. 42 
341 .71  
379 .99  
374. 63 
372.52 
369.96 
368.20 
366 .38  

2.79 
7.U2 

1'4.27 
25.41 
39.43 
56.97 
75.59 
99. 46  

127.30 
164 .05  
706 .16  
250.71 
296.55 

401.81 
1159.31 
515.38 
563.72 
611.49 
6611.26 
730.73  
787.02 
929.92 

1032.78 
1178.90  
1362.59 
1617.12 
1872.79 
2021.78 
2207.56 
2331.43 
2460.76  

3 4 8 . ~ 8  

0.451100 
0.u5330 
0.U6300 
0.13100 
O.UY300 
0.52200 
0.54930 
0.58500 
0.63303 
0.69300 
0.79330 
0.90330 
1.03300 
1.21300 
1.PUJ33 
1.71300 
2.07300 
2.34100 
2.70300 
3.15300 
3.82330 
4.50300 
6.75330 
9.00303 

13.50JOO 
22.50330 
45.00300 
90.00300 

135.00300 
225.03330 
315.00300 
450.00300 

DLSPLh3ENERT CR3SS-SECTIONS (BARNS) B Y  PhST ELEZTRONS IN SN 
Z=50 A = l l 8 . 7 0 0  

T0=20.0 EV ET=0.657978 l E V  TD=ZU.O 
ENERGY(REV) PRInARY CASCIDE E N E R G Y  (1 E V I  

0.66UOO 0.64 0 . 6 4  0 .15500 
0 .67100 
0.68400 
0.70UOO 
0.73000 
0 .76300 
0.80200 
0 .85500 
0.92100 
1.01000 
1 .15000 
1 .31000 
1 . 5 1 0 0 0  
1 . 7 7 0 0 0  
2.10000 
2.50000 
2.Y6000 
3.42000 
3 .94000 
U. 60000 
5 .59000 
6 .27000 
9.R6000 

13 .10000 
19.70000 
32.80000 
6 5 . 7 0 0 0 0  

1 3 1 . 0 0 0 0 0  
1 9 7  .OOOOO 

1. a 2  
2.96 
5. 5u 
9.18 

14.1u 
?O. 31 
28.91 
39.62 
5 3 - 4 3  
72.97 
9 1 . 7 5  

1 1 0 . 4 1  
128 .38  
1 P3.97 
155 .93  
1 6 4 . 0 5  
1 6 8 . 6 8  
171.49 
172.97 
173 .11  

167 .72  
169.20 
159 .  U3 
1 5 U .  68 
1 5 1 . 0 8  
1 49.35 
148 .53  

172. is  

1.42 
2.96 
5.5u 
9 .18  

14. 14 
20.31 
28.93 
39.62 
57.43 
73.10 
93.00 

1 1 4 . 8 3  
139.32 
165.70 
1 9 2 . 5 5  
218. 49 
240.60 
262 .19  
285.72 
315 .23  

400.40 
442.83  
503 .38  
578.66 
6R1.39 
783.36 
RU3.46 

339.58 

0.76300 
0.77300 
0.8010D 
0.87130 

0.91300 
0.97300 
1 . o u 3 0 0  

o . a f i 8 o o  

1.16300 
1.31100 
1.49300 
1.72300 
2.02133 
2.39130 
2.8Ul30 
3.37000 
3.99330 
4 .49303 
5.29300 
6.36300 
7.48030 

11.20300 
1U.90300 
22 * 4 0330 
37.10300 
74 .80300 

1UY.03)OO 
22u.00000 

3 V  ET=O.U50U33 N E V  
P R I N A R Y  C A S C A D E  

1.42 
3.43 
7.09 

12.U6 
1'3.99 
29.67 
40.99 
55.76 
73.47 
98.22 

121.01 
156 .91  
198.65 
213.53 
239 .09  
258.57 
272 .35  
280.82 

289.35 
290.30 
289.23 
282.27 
276.19 
261.99 
259.38 
252.53 
249.33 
247.96 
246.23 
245.07 

286.19 

2 ~ 3 . ~ 7  

1 - 4 2  
3.43 
7.09 

12.45 
19.99 
29.67 
40.99 
55.76 
7 3.47 
98.22 

127 .11  
158.55 
190.45 
72R.55 
269.79 
310.5U 
750.39 
385.58 
U19.95 
U57.07 
503.65 
543.36 
641.86 
717 .11  
811.25 
935 .30  

1105.97 
1276.U1 
1775.95  
1500.68  
1582.32 
1668.61 

E V  ET=O-i'U899U HEY 
P R I n h  

0.47 
0.97 
2.13 
U. 13 
7.0U 

10 .99  
16.13 
73.26 
31 .29  
45. 17 
60.68 
76.45 
92.42 

107.71 
120.50 
130 .30  
137.03 
140.72 
1u2.95 
144.03 
lU4.01 
143.15 
139 .39  
136.U6 
132.53 
128.65 
125.80 
124.39 
123.71 

CASCADE 
0.87 
0.91 
2.13 
11-13 
7.04 

10 .99  
1 6 - 1 3  
23.26 
31.29 
45.13 
60 .82  
77 .60  
96 .43  

117.59 
139.71 
162 .37  
184 .63  
20 3.29 
221.74 
241.5U 
266.21, 
286.79 
337.53 
373.22 
423.77 
486.97 
572.50 
fi57.38 
707.42 
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A T O N I C  01SPLA:RtTEBT C R 1 S S - S K T I O N S  ( B A R N S )  BY FAST E L E C T R O N S  In j U  
z=50 ~ = i i 8 . m 0  

r w 2 e . o  EV Er=o.833866 MEV T D z 3 2 . 0  EV PT=O.Y13690 IEV TW36.0 E V  ET=0.9@9273 MEV 
ENERGY ( I I E V )  P R I ' I I A R Y  CASCriDE ENEAGY (MEVl PRI?lARY CASCADE ENERGY ( 9 E l l  P R I n A R Y  CASCADE 

o . e i 2 0 0  
0 . e r o n o  

0 . ~ 9 2 0 0  
0.86700 

0 .92500 
O.Yb700 
1 .01300 
1 .08000 
1.16000 
3.29000 
1.45000 

1.91000 

7.56000 
3 .16000 
3 .75500 
U. 33000 
5.03000 

I .  6fi000 

7.25090 

5 . ~ 3 0 0 0  
7. m o n o  

12 .5nnoo 

75.rinooo 

i 66 .00000  

R.33000 

1 6 . 6 0 0 0 0  

41.60000 
83.30000 

T 0 =I1 0 - 0 
B N F R G Y  (HEV) 

i . 0 7 o 0 0  
1. 08009 

1 . i 3 0 0 0  
1 .10000 

1.17300 
1.23000 
1 .29000 
1 .37300 

1 .64000 
1.85000 
2.12000 
2"l&4000 

3.39000 
4 .03000 
U.77000 
s .51000 
6 .36000 
'7.42000 
9.02000 

10 .60000 
15.90000 
71 .20300 
3 1.800 00 
53. 00000 

i - s m o r )  

2 . w 0 0 o  

106.00000 
212. o o o n n  

0.37 
0.77 
1.70 
3.26 
5.65 
9 - o u  

12.78  
19.20 
26.65 
38.36 
5 1 - 7 9  
65.82 
79.37 
92-02 

103.72 
112 .07  
117.69 
120 .75  
122.55 
129 .39  
123 .27  
17,'.U7 
119.18  

113.36 
110 .13  
107.76 
106 .58  

115.70 

0.37 
0.77 
1 .70  
3.2R 
5 . 6 5  
9.04 

12 .78  
19.20 
1 6 . 6 5  
38.76 
51.51 
6fi.90 
8 2 . 9 8  

101 .80  

140 .bq  
lbO.09 
1 1 6 . 2 2  
1'32.29 
209.3 1 
2 3 0 . 7 1  
2 4 8 . 4 7  
292 .40  
322.90 
366.50 
4 2 0 . 3 9  

566 .70  

121.00 

433.89 

0.92200 
0 . 9 3 1 0 0  
0.95000 
0.97700 
1.01000 
1 .05000 
1 .11000 
l.lR0OO 
1 .77000 
1.41000 
1.5YOOO 
1.82000 
2.10000 
2 .46000 
2.92000 
3.41000 
4 .11000 
4.75flOO 
5.48000 

7 .76000 
9.13000 

13.70000 
1R.20000  
27.40000 
45.60000 
91.30000 

182.00000 

6 . 3 ~ 0 0  

0- 27 
0.59 
1.37 
2.67 
4. 50 
7 , o o  

11.111 
16.29 
23 .05  
33.26 
45. 13 
57.89 
70. Ob 
81.U7 
91.22 
98.40 

lo? .  18  
105.78 
107 .26  
107.92 
107 .74  

104.10 
101.93 

99.03 
96.26 
94.24 
93-23 

107.00 

0 .27  
0.59 
1.37 
2.67 
4. 50 
7.00 

11.11  
16 .29  
23.05 
33.26 
45.26 
58.92 
73.49 
8 9 . 6 3  

107.06 
124.49 
1 4 1 . 4 5  
155.82 
169.90 
18U.90 
203.73 
219.3U 
257.92 
284 .70  
322.86 
370.08 
434.42 
U98.18 

o.39soo 
1.00000 
1 .02100  
1.05300 
1 .09300  
1.14300 
1.20300 
1 . 2 8 3 0 0  
t . 3 9 3 3 0  
1.53300 
1.73330 
1.97300 
2.27300 
2.67000 
3.16300 
3.75300 
U.Q5300 
5 - l U O O O  
5.93000 
6 .92300  
8.U030O 
9.89300 

Ill.RO300 
19.70300 
29.60?00 
49.40300 
98.90300 

197.00330 

R T O f i I C  0ISPLA:EMENT CROSS-SECTIONS (BARNS) BY FAST ELECTRONS IN S B  
Z=50 A-118.700 

EV EI=1.061226 NEV TO=44.O EV ET=1.130028 K E l  TD=1R. 0 
P R I l A R Y  

0.1F 
0 .37  
0.87 
1 .77  
3.22 
5.79 
8 . 6 7  

12.77 
18.56 
26.76 
3 6 - 4 9  
Qh.95 
56.61 
65.79 
73.47 
79.11 
82.79 
8 4 - 7 6  
8 5 - 8 4  
R6.28 
R6.05 
R5.UO 
83.05 
8 1 - 3 0  
79 .03  
76.88 
75.34 
74.54 

CASCADE 
0 . 1 6  
0 .37  
0.87 
1.17 
3.22 
5.79 
8.67 

12.77 
18.56 
26.76 
36.61 
97.90 
59.62 
7 2 . 8 7  
86.97 

101.19 
110.90 
1 2 6 . 5 1  
137.9'4 
150.10 
165 .36  
177.84 
208.83 
230.59 
260 .91  
298 .85  
350 .29  
401.59 

ENERGY (IEV) 
1.14900 
1 . 1 5 0 0 0  
1.17000 
1 .20300 
1.25000 
1 .31000 
1 .37000 
1.46000 
1 . 5 8 0 0 0  
1.75000 
1 .97000 
2.26000 
2 .59000 
3.05000 
3.61000 
U.29000 
5.08000 
5.87000 
6 .78000 
7 .Q1000 
9.60000 

1 1 . 3 0 3 0 0  
16 .90500 
72.60000 
33 .90000 
56 .50000 

113.00000 
226.00000 

P R I N I I P Y  
0.15 
0 .32  
0.72 
1.46 
2.91) 
5. 19 
7.6U 

11.60 
17. OU 
zu. 54 
33 .30  
42.95 
51.50 
60.11 
66.99 
72.06 
75. 36 
77.11 
78.06 

78.17 
77.56 
75. h 3  
73.83 
7 1 - 7 8  
69.8U 
68.47 
67 .75  

7n .41  

CIIS"A0E 
0.15 
0.32 
0.72 
1 . U f i  
2.99 
5.19 
7.64 

1 1 - 6 0  
17 .04  
2U.54 
33.42 
43.87 
5U. 29 
66.19 
79.60 
92 .59  

105. 15  
115 .78  
116.26 
1 3 7 . 3 5  
151.15 
162 .63  
190.65 
210.66 
238.24 
272.75 
319.53 
366 .13  

ENERGY(1EV) 
1.20300 
1.21300 
1 . 2 Y 3 0 0  
1.27000 

1.115300 
l.55300 
1.67300 
1.95300 
2.0Y300 
2.39300 
2.75000 
3.22300 
3.82300 
a.5u000 
5.38000 
6.21900 
7.17000 
8.37000 

10 .10?00 
11.9D-JOO 
17.90300 
23.90300 
35.80300 
5Y.90300 

119.00?00 
239.00200 

0.24 
0.26 
O.H5 
1.93 
3.67 
6.21 
9.61 

1U.47 
20.70 
2 9 . 7 6  
U0.67 
51.67 
62 .47  
72.88 
81 .36  
87.64 
91.87 
94. 11 
95.36 
95.89 
95.69 
34.99 
92.40 
90.47 
87.92 
85.49 
83.74 
82.84 

0.24 
0.26 
0.85 
1.93 
3.67 
6.21 
9.61 

14.47 

29.76 
flO.81 
52.64 
65.63 
80.52 
95 .92  

111.44 
126.80 
139.62 
152.21 
165 .69  
182.46 
196.44 
730.60 
254.61 
298.41 
330.68 
387.86 
444.47 

20.70 

1' R L l l  A R Y  
0.04 
0.17 
0.66 
1.29 
2 - 5 9  
4.47 
6.95 

10.78 
15.53 
22.47 
30.83 
39.48 
u7.57 
55.19 
61.57 
66.1H 
69.17 
70.72 
71.56 
71.86 
71.63 
71.06 
69.07 
67 .62  
65.75 
63.99 
62.75 
62.09 

CASCADE 
0.04 
0.17 
0.66 
1.29 
2.59 
4.47 
6.95 

10.78 
15.53 
22.47 
30.93 
40.36 
50.27 
61.41 
73.39 
85.37 
9 6 - 9 9  

106.70 
116.31 
116.55 
138.85 
149.46 
175.56 
193.82 
219.03 
250.81 
293.40 
336.37 



106 

ATOPIIC DISPLAZEnENT CR3SS-SECTIONS (BARNS) BY FAST ELECTRONS I N  i N  
2=50 1=118.700 

TD352.9 E V  Er=1.259629 H E V  TD=56.0 EV ET=1.320395 N E V  T D = j O . O  E V  ET=1.380371 R E V  
P R T M A R Y  CASClDE ENERGY ( f l E V I  PRIfiARY ENERGY ( H E Y )  

1 . 2 7 0 0 0  
1 .28000 
1 .31000 
1.34000 
1.39000 
1. 4 h D O O  
1 .53000 
1.h3000 
1.76000 
1 , 9 5 0 0 0  
2.20000 
2.51000 
2.89000 
3.40300 
4.03300 
4.78000 
5.66000 
6 .55000 
7 .55000 
8 .81000 

10 .70300 
12 .50000 
18.80000 
?5.10000 
37.70000 
62.90000 

125.00000 
251.00000 

TD=64.0 
E N E R G Y  (NEVI 

1.45000 
1 .46000 
1 .49000 
1 .53000 
1 .59000 
1 .66000 
1 .75000 
1 .86000 
2.01000 
2.22000 
2 . 5 1 0 0 0  
2.87000 
3.30000 
3 .89000 
U.60000 
5 .46000 
6 .47000 
7 .47000 
8 .62000 

10 .00000 
12 .20000 
14 .  30000 
21.50000 
28 .70000 
43.10300 
71.80300 

143.00300 
287.00000 

0.10 
0.22 
0.65 
1 .20  
2.3'4 
4.27 
6 .47  
9.85 

14.39 
20.85 
28.51 
3h. 4 3  
U3.96 
51.21 
57.02 
61.19 
63 .90  
65.33 
66.07 
66.32 
66.07 
65.56 
63.72 
62.38 
60.65 
59. 04 
57.92 
57.31 

0.10 
0 . 2 2  
0.65 
1.20 
2.34 
4.27 
6.47 
9 .85  

1 4 - 3 9  
20.85 
28.63 
37.25 
46 .51  
57 .16  
68 .22  
79.20 
8 9 . 9 3  
9 9 - 0 8  

107 .88  
1 1 7 . 3 3  
129 .10  

162.51 
179.38 
202.8 1 
232.10  
271.34 
311 .00  

138.40 

A T O M I C  

0.07 
0.14 
0.u2 
0.92 
1 . 8 8  
3.25 
5.28 
7.97 

11.77 
16.95 
23 .38  
30.00 
36.10 
41. 94  
U6.62 
49.94 
52.07 
53.15 
53 .70  
53.86 
53.61 
53.17 
51 - 6 6  
50.57 
49.19 
47.92 
47.03 
46.55 

0.07 
0.14 
0.42 
0.92 
1.88 
3.25 
5.28 
7 .97  

11 .77  
16 .95  
23 .50  
30.74 
38.32 
47.07 
56.19 
6 5 . 2 5  
74.08 
8 1 . 4 5  
8 8 . 7 1  
96 .14  

105 .97  
1 1 3 . 7 1  
133 .35  
147 .06  
166 .12  

221.87 
254.07 

1 8 9 . 8 7  

1.33000 
1 .34000 
1 . 3 7 0 0 0  
1.41000 
1.46000 
1 .53000 
1.61000 
1.71000 
1 .84000 
2.04000 
2 .31000 
2 .64300 
3 .03000 
3 .56000 
4.22000 
5.01000 
5 - 9 4 0 0 0  
6.86000 
7.92000 
9 .24000 

1 1.20000 
13.20000 
19.80000 
26.40000 
3 9.60000 
66.00000 

132.00000 
26U.00000 

0. 0 7  
0. 1 7  
0 .53  
1. 17 
2. 1 9  
3. 90 
6. 14 
9. 15  

13. ?O 
19.27 
26.6U 
34 .11  
110.97 
47.63 
53.03 
56.90 
59. 40 
60.69  
61. 75 
61 .57  
61. 32 
60.81 
59-10 
57.86 
56.27 
54. 80 
53.76 
53.21 

CASZADE 
3 .07  
0.17 
0.53 
1.17 
2.19 
3.90 
6.14 
9. 15  

13.20 
19 .21  
26.77 
34.92 
43.38 
53.25 
63.58 
73.87 
83.94 
92.34 

100.62 
109.41 
120.25 
129.38 
151 .65  
167 .24  
188.94 
216.09 
252 .87  
289.49 

E N E R G Y  (YEV) 
1.39100 
1 .40300 
1.43330 
1.47330 
1.53330 
l.hOOO0 
1.69300 
1.79300 
1.93130 
2.13300 
2.4 1 IO0 
2 .76300 
3.17300 
3.72300 
9.11300 
5.24300 
6.21130 
7.17300 
R . ? 8 3 O O  
9.66300 

11 .70130 
13.80300 
10.70300 
27.50330 
41.43333 

138.03330 
276.00130 

69 .03330 

DISPLhZURENT CROSS-SECTJONS (BARNS) BY FAST ELECTRONS I N  SN 
2=50 A=ll8 .700  

TD=6B.O EV ET=1.493854 I E V  T0=72.0 
E N E R G Y  ( R E V 1  PRINARY CLSZADE E N E R G Y  ( I E V I  

1.50000 
1.52000 
1 .S5000 
1 .59000 
1.65000 
1 .73000 
1.82000 
1 .94000 
2.09000 
2 .31000 
2.61000 
2.98000 
3.U3300 
4 .03000 
4. 7 8 0 0 0  
5.67000 
6 .72000 
7.7h000 
8 .96000 

10 .40000 
12 .60000 
1U.90000 
22.40000 
29 .80000 
44. 80000 
74 .60000 

149.00000 
298.00000 

0. 03  
0. 15 
0.41 
0 .85  
1.72 
3 .15  
5.00 
7. 68  

11.14 
16. 08 
22.13 
28.30 
3U. 09 
39.56 
43.96 
47.05 
49.04 
50.011 
50.54 
50. h8  
50.45 
50.01 
48.5R 
47.57 
46.27 
45. OR 
44. 26  
43.80 

0.03 
0 .15  
0.41 
0.85 
1.72 
3.15 
5.00 
7.60 

11.14 
16.08 
22.24 
29.02 
36.23 
44.47 
53 .10  
61 .62  
69.96 
76.92 
83 .79  
90.82 
99.76 

107 .96  
1 2 5 . 9 5  
138.71 
156 .70  
179.03 
209 .28  
239.44 

1 .56300 
1.57300 
1.51100 
1.65300 
1.71300 
1 .79300 
1.38100 
2.01300 
2.16300 
2.39100 
2.70330 
3.09330 
3.56300 
4.18300 
4.95130 
5.59330 
6 .96300 
8.05330 
9.28300 

10.83300 
13.10300 
15.40300 
23.20130 
30.90300 
46 903 0 0  
77.4 0300  

154.00030 
309.00300 

P R r n  ARY 
0.07 
0. 15 
0.46 
1 . 0 2  
2.10 
3.64 
5.65 
8 .63  

12 .55  
18.00 
24.87 
31.96 
38.41 
44.55 
49.60 
53.20 
55.50 
56.67 
57.27 
57. '46 
57 .21  
56.72 
55.12 
53.97 
72. U9 
51. 13 
50 .17  
P9.65 

CASCADE 
0.07 
0.15 
0.UK 
1 . 0 2  
2.10 
3.64 
5.65 
8.63 

12.55 
1R.00 
211.99 
12 .76  
40.74 
49.93 
59.61 
69.30 
78.70 
96 .55  
94.31 

102 .53  
112.62 
121.19 
141.99 
156.56 
176.82 
202.16 
236.50 
270.63 

E V  ET=1.548251 MEV 
P R I n k R Y  C A S C A D E  

0 . 0 5  
0.11  
0.41 
0.82 
1.61 
2.91 
4.59 
7.24 

10.41 
15.15 
20.88 
26 .83  
32.33 
37.46 
9 1 - 5 7  
44.50 
46.34 
47.28 
u7.74 
4 7 - 8 6  
47.63 
4 7 - 2 1  
45.86 
44.91 
'43.68 
42.57 
41.79 
41.37 

0.05 
0.11 
0.41 
0.82 
1.61 
2.91 
4.59 
7 - 2 4  

10.41 
15 .15  
20 .99  
27.53 
34.41 
U2.19 
50.29 
58.42 
66.26 
72.92 
79.3u 
96.11 
94.61 

101.64 
119.20 
131 .31  
l U 8 - 2 5  
159.42 
197.83 
226.45 
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I T O H I C  DISPLAZENENT C R 3 S S - S E C T I O N S  ( B A R N S )  BY FAST E L E C T R O N S  I N  5 N  
2=50 A=118.700 

7 0 ~ 7 6 . 0  EV PY=1.601248 nEV TDZ80.0 EV ET=1.652948 NEV T D = 3 U . O  EV ET=1.703UU1 MEV 
ENERGY (UEV) 

1 - 5 i o n n  

1.66000 

1 .35000 
1 .95000 
2 .0800n  

2 . ~ 8 0 0 0  

1 .63000 

1 .11000 
1 .17000 

2.24000 

2.BOOOO 
3 - 2 00 n o  

kl.32000 
9.snono 

11. l o o o n  

16. oo3on 
z u . o o n o o  
32.noooo 
un.onooo 
R o - o 0 o n n 

i60 .03000 

13.60000 

P R I N A R Y  
0.03 
0.13 
0.33 

1.53 
2.12 
u.45 
6.89 

1 4 - 5 4  
19.95 
2 5 - 5 4  
30.69 
?5.54 
39.uu 

43.93 
44.80 
4 5 . 2 3  
4 5 - 3 3  
45 .10  
44.70 
4 3 . 4 3  
42 .52  
41.36 
40.32 
3 9 - 5 9  

0 . m  

io.on 

~ 2 . 2 0  

C A S C A D E  
0.0 3 
0.13  
0.33 
o .an  
1.53 
1 . 7 2  
u . 4 s  
6.89 

14.54 
2 0 . 0 7  
26.2 3 
32 .69  
Lli1.01 
47.81 
55.52 
62.98 
59 .26  
7 5 . 3 9  
8 1 . 9 1  

96 .71  
113 .17  
1 2 4 . 6 9  
140 .71  
1 6 0 . 7 3  
181.86 

i o . o n  

90.02 

E N E R G Y  ( n E v )  
i .660on 
1.68000 
1 . 1 1 0 0 0  
1 .76300 
1. 8 l O O O  
i . 9 i ~ n n  
7 . o i o o n  
2.1 uno0 
2.31000 

3.3nooo 

2 .56000 
2 .89000 

S.28000 

7.43000 
8 .59000 
9 . 9 1 0 0 0  

1 1.50000 
1 4  .ooooo 
16.50000 

~ ~ 2 8 0 0 0  

7.14- 70000 
33 .oonno 
u9 .5oono 

i 6 s . o o n o o  
82.60000 

PR I EIA RY 
0.02 
0.11 
0.39 
0.70 
1. 48  
2.58 
4.17 
6 . 4 3  
9. 48 

1 3 . 8 5  
19.01 
24. 29  
29.24 
33.83 
37.50 
40.13 
41 .76  
42.51 
42.97 
U3.06 
92. 8 4  
42.45 
41.25 
40.38 
39. 2 8  
38- 2 7  
3 7 - 6 0  

C A S C A D E  
0.02 
0.11 

0.70 
1.48 
2.58 
0.17 
5.43 
3 . 4 8  

13.85 
19.12 
lU.95  
31. 17 
30 .20  
45.52 
52.92 
59.98 
65.98 

1 7  I 80 
H5.60 
92.04 

107 .61  

133 .85  
152.93 
118.55 

0.29 

i 1 . m  

i i n .  6 3  

E N E R G P ( 1 E V )  
1.72300 
1 . J 3 3 0 0  
1.77000 

1.89330 
1.97000 
2.07330 
2.21330 
2.39300 
2.fi3300 
2.98300 

3.91300 
0.59000 
5.453 00 

1 .66000 
8 . 5 5 3 0 0  

10.20300 
11 .90300 

1.a231)n 

3.40300 

6 . ~ 7 3 0 0  

iu.~n3nn 
17. oooon  
25.50300 
3U.00300 
s 1 . 1 0 3 0 3  
85.10000 

170.003 00  

P R I M A R Y  
0.05 
0.09 
0.32 
0.12 
1.45 
9.UR 
3 . 9 5  
6.20 
9.04 

13.25 
18.17 
23.19 
21.86 
32.25 
35.79 
38.25 
39.79 
un.56 
40.92 
u1.01 
40.79 
u o .  41 
39.26 
38. U0 
37.40 
35. U6 
35.81 

C A S C A D E  
0.05 
0.09 
0.32 
0.12 
1.45 
2. 48 
3.95 
6.20 

1 3 . 2 5  
18.29 
73.83 
29.71 
36.43 
0?.54 
50.53 
57.29 
62.99 
68.50 
74.42 
81.63 
87-92  

102.74 
113.17 
127.73 
1U5.83 
110.33 

9.n4 

l T O H I C  D I S P L R I E R E N T  C R 3 S S - S E r T 1 3 N S  ( B A R U j )  B P  PAST E L E C T R O T S  I N  i N  
Z=50 n = i i 8 . 7 0 0  

TDs92.0 EV ET=1.801121 ) i E V  T D 1 9 6 . 0  E V  ET=1.8U8U45 llEV T D = ~ ~ . o  F V  e r = i . 7 5 z n o 8  M E V  
E N E R G Y ( 4 E V I  P R I M A R Y  C A S C 9 D E  ENERGY (REV) P R I H R R Y  C A S C A D E  E N E R G Y ( 7 E V )  P R T N A R Y  CACjCADE 

1.77000 0.05 0.05  1.81000 0.02 0.02 1 .96300 0.03 0.03 
1.78000 0.09 0.09 1.83000 0.08 0.08 1.883Dfl 0 .09  0.09 
1.32000 0.29 0 . 2 9  1 .87000 0.27 0.27 1.92900 0.26 0.26 
1.87000 0 . 6 5  0.65  1.92000 0. 6 1  0.61 1.97300 0 . 5 7  0.57 
1 .94000 1 .33  1.33 1.99000 1 . 2 3  1.73 7.05050 l . 2 $  1.24 
2.030nn 2. u n  2.40 l . n 8 n o o  2.22 2.22 2 .14300 2.18 7.18 
2 . 1 3 0 0 0  3.77 3.77 2.19000 3 .62  3.62 2.25300 3 .50  3 . 5 ~  
2.27000 5.87 5.87 2.34000 5 . 1 2  5.72 2.43330 5.47 5.47 
2.85000 8-66 8 - 6 6  2.520no 8 .94  8.34 2 .58300 9.92 7.92 
2.71000 12.58 12.59 2 .79000 12.  14 12.1u 2.96500 11.62 11 .62  
3.06100 17.31 17.42 3.15000 16.67 16.78 3.23300 15.98 16.09 

21.?2 21.93 3.b93OO 20.  44 21.03 3 .50000 22.20 22.83 ?.6onoo 
~ . 0 3 0 n o  26.70 28 .51  4 .14000  25.59 27.34 U . 2 5 3 0 0  24. 57 2 5 - 2 8  

5.60000 34.18 41.62 5 .76000 32.15 39.95 5 .91000 31. U2 38.37 
6.66000 36 - 55 U8.38 6 . w o n o  1 4 . 9 8  46.37 7 .02300 33.55 44.5u 
7 .8aonn 38-00  5 4 . 8 2  8 . i n o o n  36.37 52.57 8.31300 34. 86 50.47 
9.11000 30.12 h 0 . 2 8  9.36000 3 7 . 0 5  57.78 9.51300 35.51 55.50 

i n . 5 o o o o  39 .07  fi5.55 10.80000 31.31 62 .87  11.00300 35-81 60.11 
i2 .20nnn 79.14 71 .05  i2 .60000 37.47 6Y. 2 8  12.99100 35.87 65 .48  

u. 73300 3 0 , 8 7  34-93 0.86000 29.57 3 3 . 5 0  u.99300 28.39 32.20 

14.80OO0 38.93 7 8 - 0 4  i5.3nono 37.21 7 u . 9 9  15.70000 35.66 71.99 
17 .50500 38.56 84 .01  i8.onono 36-87 do.?? i n . u w o o  35 .33  77.18 
2~,.201)00 37-  47  9 8 - 1 9  27.0noon 35 .42  98.16 27.70000 3 U .  31 90.36 
15.00000 76.68 1 0 8 . 2 1  7 6 .  n ooo o 3 5 . 0 1  103 .69  36.903011 33.60 99.06 
52.50000 35.69 1 2 2 . 0 5  54 .00000 3 4 . 1 3  l l F . 9 3  5s .uooon  32.70 112 .18  
n7.600011 30.80 139.39 90. noooo  33.28 133.48 92.40700 31 .88  128.07 
17‘1.00000 3 4 - 1 8  162 .78  32.69 155 .89  1 811 . 3  0 B 0 0 31.33 149.42 1 8 n - o on n o  



ATOMIC DISPLIZEUENT CROSS-SECTIONS (BhRWS) BY PRST ELECTRONS I N  CS 
Z = 5 5  A=132.910 

T O =  U.0 E V  ET=0.202207 N E V  T D =  8.0 EV E T = ~ . ~ s ~ K O ~  K E V  T0=12.0 FV ET=0.490814 NEV 
CAS :A DE ENERGY(1EV) P R I N A R Y  CASCADE 

3.87 0.49500 1.61 1.61 
E N E R G Y  (HEV) 

0.20u00 
0.20600 
0.21000 
0.21600 
0 .22400 
0.23400 
0.2U600 
0.26200 
0 .28300 
0.31300 
0.35300 
0 . 4 0 4 0 0  
0 .46500 
0 .50500 
0.6U700 
0 .76400 
0.90900 
1.05000 
1 - 2 1000 
1.41000 
1.71000 
2.02000 
3 .03000 
4.04000 
6 . 0 6 3 0 0  

10 .10300 
20.20000 
40.40000 
60.60000 

101.00000 
141.00000 
202.00000 

TO=l6. 0 
E N E R G Y  (REV) 

0.61300 
0.61900 
0.63100 
0.65000 
0.571100 
0.70400 
0.7U100 
0 .78900 
0.85000 
0 .94100 
1 .06000 
1.21000 
1.39300 
1.64000 
1.94000 
2.30000 
2 .73000 
3 .15300 
3 . 6 U O O O  
4.25000 
5.16000 
6.07000 
9.11300 

12.10000 
18.20000 
30.30000 
60 .10000 

121 .ooooo 
182.00000 

PRIR A R Y  
13.41 
23.00 
56 .14  
95.88 

144.78 
200.24 
259.19 
329.43 
407 .41  
498 .83  
594 .43  
686 .39  
767.05 
841.44 
90U.14 
950.50 
982.11 
999 .61  

1009.36 
1012.92 
1009.06  

999.99 
965.28 
936.39 
899.29 
861.13 
827.61 
812.37 
806.73 
800.06 
195.53  
790.70 

CASCADE 
13.41 
28.00 
56 .14  
95.88 

1 4 4 . 7 8  
200.24 
259.79 
329.43 
407.4 1 
4 9 8 . 8 3  
594 .u3  
690.02 
784 .14  
8 8 5 . 7 4  
992 .20  

1097.13  
1200.34 
1289.58  
1378.60  
1416.43 
1602.77 
1714.60 
1997.21  
2205.3 1 
2508.00  
2891.90  
3437.25 
3985.08  
U306.01 
4709.69 
U971.62 
5252.39  

E N E R G Y  (HEY) 
0.36200 
0 .36500 
0.31200 
0.38300 
0.39800 
0.41500 
0.4 3100 
0 .46600 
0 .50200 
0 .55500 
0.62700 
0.11700 
0 .82400 
0.96800 
1 .14000 
1 .36000 
1 .61000 
1 .86000 
2.15000 
2.51000 
3.04000 
3.98000 
5.37000 
7 .11000 

10 .70000 
11 .90000 
35.80000 
11 - 1 0 0 0 0  

101 .ooooo 
179.00000 
251 .OOOOO 
35a.ooooo 

~~ 

P R I R A R Y  
3.81 
7.27 

15.16 
27.41 
43 .18  
6 1 - 8 2  
84.32 

112.44 
14l4.86 
181.14  
231 .53  
288.11 
33u. 97 
3R1.12 
41R.97 
449.13 
470.30 
'481. 82  
4 8 8 . 6 2  
491 .52  
490 .27  
UR6.2U 
469.81 
456 .80  
4110. 64 
U23.fl3 
410 .61  
404. 55 
401.911 
398.51 
396 .21  
393.93 

7.27 
15.16 
27.41 
43.78 
61. R2 
84.32 

112.4u 
144 .85  
187 .74  
237.61 
290.66 
344 .61  
U06.29 
1168.23 
534.10 
598.22 
652.61 
707 .38  
766.13 
839.15 
401.86 

1058. U O  
1171. 12 
1328.26 
1530.50 
1804.90 
20R1.16 
2200.02 
2U43. 04 
2575.39 
2713.87 

0.c10300 
0.51130 
0.52500 
0.54300 
0.56900 
0 .59300  
O . f i 3 3 3 0  
0.68703 
0.76300 
0.R5330 
0.99100 
1.1 2330 
1 .32330 
1.51300 
1.R6300 
2.20300 
2.55300 
2.94300 
3 . U 3 3 0 0  
4.17300 
4 . 9 3 1 3 0  
7.36330 
9.81330 

14.70000 
24.50000 
49.00100 
98.10303 

1 4 1 . 0 0 ~ 0 0  
745.00300 
343.00300 
490.00330 

l l T O n I C  DISPLAZENENT CR3SS-SECTIONS (BARNS) BY FAST ELECTRONS I N  CS 
2=55 A=132.910 

E V  EI'=O.607613 N E V  TD=20.0 EV ET=0.113271 R E V  TD=24.0 
PRIMARY 

1-00 
2.16 
4 - 6 0  
8 .15  

14 .40  
21.88 
31.50 
44.19 
60.11 
82.511 

108.61 
136.00 
161.79 
181.76 
208.44 
223.74 
23U.03 
239.28 
242.09 
242 .81  
241 - 5 6  
239.14 
230 .65  
22u. 6 8  
217.04 
209 .70  
204.32 
201.fi9 
200.31 

CASCADE 
1 .00  
2 .16  
4.60 
8.75  

14 .40  
21.88 
31.50 
44. 1 9  
6 0 . 1 1  
82.54 

108 .1  6 
1 3 1 . 7 1  
161 .99  
2 0 3 . 1 1  
239.77 
215.92 
3 1 1 . 9 8  
3 4 1 . 8 5  
311 .84  
U03.75 
443.4 9 
U76.59 
558.66 
6 1 5 . 8 7  
697.60 
799 .13  
931.81 

1015.30 
1156.30 

E N E R G Y  (REV) 
0.12000 
0.72700 
0.7U100 
0 .16300 
0 .79100 
0 .02700 
0.87000 
0 .92700 
0 .99800 
1.10000 
1.24000 
1 .42000 
1 .64000 
1.92000 
2.28000 
2.11000 
3.20000 
3.70000 
U. 27000 
4.99000 
6.06000 
1 . 1 3 0 0 0  

10 .60000 
1 4. 20000 
21.30000 
3 5 .  6 0000 
71.30000 

142.00000 
2 13 .00000 

PRIMARY 
0.71 
1.49 
3. 1 9  
6.15 

10.33 
16.21 
73.69 
33.94 
U6.69 
64. 1 9  
85.69 

108.69 
130 .51  
150.53 
167 .50  
119 .71  
187 .41  
191.U4 
193.42  
193.83 
192 .51  
190.50 
183. R3 
118.99 
1 7 3 . 0 3  
1 6 7 . 3 3  
163 .27  
161 .23  
160 .71  

CASCADE 
0.11 
1.49 
3.19 
6.15 

10.33 
16 .21  
23.69 
33.94 
46.69 
64.19 
fl5.84 

110 .30  
136. 18  
164.28 
194.61 
224.13 
253.38 
278. 1 4  
302.36  
328.46 
360.74 
387.54 
452.24 
499 .61  
56U. 8 5  
648.91 
758.00 
867.88 
932.22 

ENERGP(YEV) 
0.31900 
0.62500 
0.8U230 
O.Bh700 
0.39300 
0.94300 
0.98300 
1.05330 
1.13330 
1.25300 
1.111330 
1.62300 
1.86300 
2.1R300 
2.59300 
3.01300 
3.64330 
4.21300 
4 . 8 6 3 0 0  
5.67000 
6.88130 
8.10300 

12.10300 
16.23)OO 
74.30330 
40.50300 

162.03300 
2ut7.00300 

e1 .oo3oo 

3.60 
7.67 

13 .98  
22 .23  
33.32 
116.32 
6 4 .  OR 
85.10 

114.21 
148.85 
184.15 
715.94 
2U4.57 
277.67 
297.99 
311.80 
319.46 
323.57 
325.08 
323.75 
320.81 
309.61 
301.36 
290.99 
280.66 
272.90 
269.21 
267.U6 
265. 1 7  
263.66 
262.19 

3.60 
1 .67  

1 3 - 9 8  
22.23 
33.32 
U6.32 
6 U . 0 8  
85.10 

114.21 
lU9.00 
186 .26  
221.11 
258.41 
315.84 
361.85 
401.19 
4U6.83 
485.04 
526.24 
570. 34 
621 .32  
129 .35  
805.75 
913.05 

1048.12 
1232.08 
1U16.U3 
1523.46  
1657.63  
1745.35 
1538.05 

E V  ET=0.810501 U E B  
CASCADE P R I f l I R Y  

0.50 
1.07 
2.36 
4.65 
8 - 0 1  

12.80 
1 8 - 8 1  
2 1 . 0 1  
37.15 
53.11 
71.46 
91.41 

109 .05  
125 .91  
140.15 
150.05 
156 .41  
159 .60  
161.07 
161.25 
160.07 
158.26 
152.61 
148.64 
113.76 
139-  18 
135.95 
134.27 
133.  39 

0.50 
1.07 
2.36 
4. 65 
8.01 

12.80 
18.87 
27.07 
37.75 
53.11 
7 1.62 
92.96 

114.11 
138.21 
168.07 
189.24 
214.09 
235.06 
255.53 
277.23 
304.32 
326 .93  
381.79 
U21.39 
415.81 
543.9u 
636.  43 
728 .51  
182 .18  
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A T O N I C  OISPU,?EBENT CHDSS-SFCTIOSS ( B A R l l 5 )  BY P A S T  E L E Z T H O S S  1% C S  
Z=55 A=132.910 

' P D = Z Y . O  E V  Er=o.93106u m v  T0=32.0 EV FT=0.98615U n F V  TD=36.0 El l  ZT=1.066660 nEV 
B P I R G Y  ( K F V I  Pnrt ikBY C A S C A D E  ENE3GY ( N E W  P H I H A R Y  CAS:b.DE ENEBGY ( I E V )  P H I N A R P  C A S C A D E  

0.91000 

3.93700 

1. o u o n n  
i - 0 9  o no 

0.91900 

0.96UOO 
1.00000 

1 - 1 7 0  0 0  
1 . 2 6 0 0 0  
1.39000 
1 . 5 7 0 0 0  

2.07000 
2 .43000 
2 . 8 8 0 0 0  
3 . 4 2 3 0 0  
4.05t10 0 
u .  68000 

6 - 3 0 0 0 0  
7.65000 

13 .50000 

i.ilo3on 

5.uooon 

9 . n i o o o  

i i1.oooon 
27. oooon 

go. i n o o o  
45.00000 

160.00000 

0.41 
0. 86 
1.911 
3.71 
6 . 5 3  

1 0 . 0 7  
1 4 - 8 9  
23 .06  
J i ! . U U  
U5.Uj 
Gl.r,g 
78.64 
94.07 

108.70 
1 2 1 . h l  
129 .04  
134.23 
136 .85  
137.18 
138.03 
136 .92  
1 3 5 - 1 2  
130.lb3 

121.97  
119.13 
116 .45  
115.04 

127. i n  

0.4 1 
C. 6 6  
1.89 
3.71 
6.53 

10.07  
14.89 
2 3 . 0 0  
3%. 4 U 
45.4 5 
61 .76  

98.74 
119 .95  
142.13 
1 6 4 . 2 3  
18'5.62 
203 .67  
2 2 1 .  :; 2 
240.10  
2h3.51 

3 3 0 . 6  1 
364.16 
410.88 
468.35 
548.92 
627.68  

i)o.n9 

2 8 3 . ~  

A T O X I C  

1.15000 
1.15000 
1.18000 
1 .22000 

q.32000 
1 . 3 Q 0 0 0  

1 .60000 
1 . 7 7 0 0 0  
2.00000 
2.23000 
2.62000 

3.65300 
U . - l U O Q O  
5.111000 
5.94000 
h ~ f l S 0 0 0  
8.00000 
9.71000 

11.40000 
1 7  ~ 1 00 0 0  
22.u0000 
3U.20000 

1.26000 

i .ueonn 

3 . 0 ~ 3 0 n  

57. i o o o n  
1 iq.oonoo 
228.00000 

0.12 
0.33 
O.83 
2.12 
3.73 
6 .58  

10.34 
15.54 
22.64 
32.?2 
uu.01 
55.72 
66 .65  
7 7 . 0 1  
35.20 
Y0.90 
90 .31  
95.88 
96 .48  
96.36 
95.41( 
98.27 
90.83 
m. 5 4  
85.72 
83.17 
8 1 - 4 2  
8 0 . 4 5  

0.12 
0 . 3 3  
0.83 
2 . 1 2  
3 .73  
6.58 
10.34 
1 5 . 5 4  
22.hU 
32 .32  
u4 .19  
5 6 . 9 3  
70. 37 

101.81  
117.AO 
133.11 
1 4 5 . 9 9  
1'58.49 
171 .92  
188.U6 
201.97 
2 3 5 . 6 3  
259.22 
292 .0% 
333.1 8 
3 8 8 . 6 5  
443.96 

85.811 

0.99600 
1 .00000 
1.02000 
1.05000 
1.07000 
1.14000 
1 .203  0 0  
1 .23000 

1 - 52000 
1.72000 
1.97000 

2 .66000 
3 . 1 5 0 0 0  
3.7U000 

5.12000 
5.91000 
5 .  YO0 00 

9.86000 

19.70000 
29  - 50000  
U 9.3 00 00 
98 - b 000 0 

197.00OOO 

i . 3 a o o o  

Z . ? ~ O O O  

4.43000 

8.3Rono 

i 4 . Too on 

0. 32 
0.46 
1.28 
2.78 
5.1Y 
8. 68 

13.33 
19.94 
28.31r 
34.6') 
59.20 
6 9 . 1 5  
82 .52  
15. fi0 

113 .15  
117 .64  
119 .78  
120.68 
1 2 0 . 6 5  
119.61 
118.  17 
113.94  
110 .99  
107 .93  
104. 1 2  
l O l . d 4  
100 .62  

105.  a8 

0 . 3 2  
0.46 
1.2R 
2 - 7 8  
5.19 
R.68 

13 .33  
19.9u 
28. ? Y  
39.69 
54.  37 
70.52 
86.78 

105.88 
125.43  
1 u 4 . 9 4  
163.86 
179 .80  
195.38 
212.00 
237.59 
249.62 
29D.88 
323.82 
361 .58  

482.52 
551.54 

413.116 

1.07000 
1.OR-JOO 
1.10300 
1.14300 
l.lB?DO 
1.23300 
1.30100 
1.38Jflfl 
1 . 4 9 3 0 0  
S.65330 
1.36700 
. , .11300 
2.45300 
2 . 8 7 3 3 0  
3 . I t  1 3 0 0  
4 . 0 5 3 0 0  
4.77700 
5 . 5 8 3 3 0  
6.39300 
7.U6300 

1 0 . 6 3 3 3 0  
15.90000 
? 1.333 3 0 
31.93330 
53,33300 

106.Ofl330 
213.00370 

9.06300 

D I S P L A 3 E M Z N T  C 8 3 S S - S E C T I O N S  ( S A R N S )  81 P A S T  E L E C T R O Y S  1!4 C 5  
Z - = 5  Az132.910 

? D = 4 9 . 0  BV ET=l.216USU d B V  T D = U S . O  
FNEHGY f 1 I R V I  E N E R G Y  O I E V )  ? R I ! l A R Y  CASTAUL? 

1 . 2 i u o o  
1 .24300 
l.lh000 
1 . 3 0 0 0 0  
1.3YOOO 
1.u1000 

1 . 5 P O O O  

1 .88000 
2 .12000 

i - u m n o  

1 . i n 0 0 0  

2.u3oon 
2 .79000 
1.28000 
3.89000 
4 . 62000  
' .47000 
6 . 3 2 0 0 0  

8.51000 
10.30000 

18 - 2 0000 
2U.30000  

1 . 2 9 0 0 0  

12.100no 

3 6  - 4 on 00 
60.8oono 

2 u3 - o 000 o 
121.00000 

o. 05 
0.79 
0.92 
1.92 
3 - 6 7  
6 - 1 4  
9.38 

14.35 
20.47 
29.32 
3 9 - 8 6  
5 1 - 0 2  
60.90 
70.32 
77.72 
8 2 . 7 9  
85.81 
87.19 

87 .54  
85.fi9 
65.61 
02.47 

7 7 - 8 5  
75.56 
7 4 - 0 0  
73 .12  

a 7 . 6 9  

80 .19  

0.05 
0.39 
0 .82  
1.92 
3.67 
K .  14 
9.38 

14.35 
2 0 . 4 7  
2 9 - 3 2  
uo. uz 
52.19 
6U.  4 3  
78.60 
9 1 - 2 6  

107.79 
111 .76  
133.50 
18U.92 
157 .13  
171.98 
184 .13  
215.19 
236.76 
2 6 6 .  e9 
303.96 
354.17 
uou. 75 

1.37530 
1.12301) 
i . u w o n  
1 .55300 
1.51303 
1.90300 
1.99200 
7 .25100  
2 .57000  
2 .  '1 57 0 0 
3.87500 
4.11300 
4.81710 
5.79000 
6.69300 

12.80100 
19.?0300 
25.70300 
38.6ooon 
64.30030 

2 57.003 3 0 
i 2 e . o o 3 o n  

0.08 
0.33 
0.95 
2 . 5 8  
4.51 
7 . 3 5  

11.BZ 
17.23 
2a.35 
15 .73  
48.35 
61.7'b 

AS. 19 
9 u . 4 5  

100.82 
1Ofb.67 
106 .50  
107.24 
107.15 
10h. 17 
104.92 
101 .10  

98.50 
'15.36 
92.47  
90.50 
89.U1 

73.89 

0 . 0 6  
0.33 
0.95 
2 . 5 U  
4 - 5 1  
7.75 

11.82 
17.29 
24.96 
3 5 - 7 3  
48.52 
53.02 
77.92 
94.59 

112.147 
129.99 
1 f! 6 .78 
l h l . 1 0  
174 .95  
189.7U 
208.16 
222.81 
2h0.15 
286.76 

368.81 
430.07 
4 9  1.94 

323.03  

E v  E T ~ 1 . 2 8 6 6 7 7  cas c REV I DE 

0.04 
0.31 
0.h6 
1.58 
3.04 
5 - 5 2  
8.32 

13.09 
18.87 
27.03 
16.95 
U6.96 
56.02 
64.67 
71 .37  
7 5 - 9 1  
78.73 
79. 9u 
80.37 
80.20 
7 9 . 4 0  
78.39  
75. 49 
73 .61  
71.29 
69.22 
67.82 
67.01 

0.04 
0. 31 
0.65 
1.58 
3.04 
5 -  52 
8 .32  

1 3 - 0 3  
18.87 
27.03 
3 1 - 1 3  

59.36 
72. !48  

99.25 
112.27 
123 .06  
133.59 
1Q4.72 
158 .40  
16'1- 1 2  
19P.21 
21 7.81 
2 4 5 . 2 6  
2 7 9 . 4 4  
3 2 5 . 5 0  
371.84 

u8.0a 

a 5 . m  
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ATOHIC OISPLACEnENT CRDSS-SECTIONS (BARNS) B Y  PAST ELECTRONS IN C S  
Z = 5 5  R=132.910 

T0152.0 E V  ET=1.354258 R E V  T P 5 6 . 0  EV ET=1.419474 n E V  T O = S D . O  E V  ET=1.482558 i lEV 
CASCADE E N E R G Y  (NEV) PAIRARY CASCADE E N E R G Y  f'IEV) P R I N l R Y  CASCADE E N E R G Y  (REV) 

1 .36000 
1 .38000 
1 .40000 
1.44300 
1 . 5 0 0 0 0  
1.57000 
1 .65000 
1 .76000 
1 .99300 
2.09000 
2 .36000 
2.70000 
3.11000 
3.65000 
4.33000 
5.1uooo 
6.09000 
7.04000 
8.12000 
9.47000 

11 .50000 
13 .50300 
20.30000 
27.00000 
4 0.60000 
67 .70000 

135.00000 
270.00000 

T0=6U.O 
E N E R G Y  ( M E V )  

1 .55000 
1 .57000 
1. KO000 
1.65000 
1 .71000 
1.79300 
1 . 8 8 0 0 0  
2.00000 
2.16000 
2.39000 
2 .70000 

3.55300 
4 .16000 
4 .93000 
5.86000 
6 .94000 
3.02000 
9 .26000 

10 .80000 
13.10000 
15 .40000 

3.oaooo 

73.10000 
30 .80300  
4 6 . 3 0 3 0 0  
77.10000 

154.00000 
308.00000 

P R I O A R Y  
0.05  
0.29 
0.59 
1 .38  
2.92 
5.11 
7.95 

12 .16  
17 .27  
74. 8 7  
34.00 
4 3 . 4 0  
51.99 
59.85 
fifi.05 
70 .23  
72 .71  
73 .80  
14 .17  
73 .99  
73.22 
72.28 
69.62 
67 .90  
6 5 . 7 5  
63.87 
62.58 
61 .85  

0 .05  1 .43000 
0 . 2 9  
0.59 
1 . 3 8  
2.92 
5.11 
7.95 

12 .16  
17.27 
24.87 
34.15 
44.45 
55.19 
67.20 
79.77 
92.12 

104 .08  
1 1 4 . 1 1  
123 .82  
134.14 
146 .97  
1 5 7 . 4 0  
183.56 
201.59 
227.01 
258.64 
301.26 
343.81 

A T O N I C  

1.4u000 
1.47000 
1.51000 
1 .57000 
1 .64000 
1 .73000 
1 .84000 
1 . 9 8 0 0 0  
2 .20000 
2 .48000 
2.83000 
3 .26000 
3.83000 
4 .54000 
5.39000 
6 .38000 
7.38000 
8.51000 
9.93000 

12.00000 
14.10000 
21.20000 
28.30000 
42.50000 
70.9000 0 

1 4 1  .ooooo 
283.00000 

DISPLA2ERENT 

0. 09 
0. i a  
0.57 
1. 26 
2. h2 
4. 511 
7. 38  

11 .13  
16.04 
23. 47  
31. 87 
40.45 
4 8 . 4 4  
55.76 
61.46 
65.30 
67.56 
68. 511 
68.86 
68.68 
67.96 
67 .03  
64.61 
63.00 
61.02 
59. 28 
58.11 
57.42 

0.09 
0 .18  
0.57 
1.26 
2.62 
4. 54 

11. 13 
16.04 
2 3 - 4 7  
32.03 
41.46 
51.50 
62.77 
74.44 

97 .03  
106.Ul 
115 .43  
125.06 
136.69 
1 4 6 - 4 5  
170 .76  
187.73 
211.27 
240.67 
280. 10 
319.81 

7 .38  

as. 96 

C R D S  S-S EC TI O N  S ( E R R  N S ) 
Z = 5 5  A=132.910 

B Y  P&ST 

E V  ET=1.543706 H E V  T0=68.0 EV ET=1.603086 n E V  
P R I M A R Y  CASCF.DE E N E R G Y  (REV1 PRINARY 

0.0u 
0.18  
0.48 
1.19 
2.29 
4.09 
6 . U O  
9.73 

14.29 
20.60 
28.15 
35.68 
42.70 
48.98 
53.92 
57.26 
59.17 
59.99 
60.23 
6O.OU 
59.37 
58.59 
56.44 
55.04 
53.33 
51.83 
50.82 
50.73 

0.04 
0.18 
0 .48  
1.19 
2 .29  
4 .09  
6. 40 
9.73 

14.29 
20 .61  
2 8 . 3 1  
36.62 
45.52 
55.3 1 
65 .58  
75.79 
85.55 
9 3 . 7 s  

101.73 
110 .16  
120 .56  
129 .13  
150.32 
165 .11  
185 .77  
211.42 
246 .15  
280.72 

1. s i o o o '  
1.63000 
1.66000 
1 .71000 
1 .77000 
1.85000 
1.95000 
2.08000 
2.24000 
2 .48000 
2 .80000 
3.20000 
3.68000 
4.32000 
5.12000 
6 .09000 
7 .21000 
8 .33000 
9.61000 

11 .20000 
13.60000 
16 .00000 
24.00000 
32.00000 
48.00000 
80.10000 

160.00000 
320.0 000 0 

0.03 
0.16 
0. 43  
1.05 
2 - 0 9  
3. 64 
5. 96 
9 - 2 4  

1 3 - 4 0  
19.41 
26.50 
33 .71  
40.22 
4 6 - 2 0  
50.83 
53.95 
55.72 
56 .47  
56.68 
56. 49 
55. 8 5  
55.11 
53-  0 9  
51.77 
50.17 

47.82 
47.27 

ua. 7 7  

CASZADE 
0 . 0 3  
0.16 
0. 4 3  
1.05  
2.0u 
3.64 
5.96 
9.24 

13.40 
19.41 
26.66 
34.63 
42.90 
52.25 
61 .95  
71.62 
80.81 
8 9 - 5 1  
96 .00  

103.90 
113.76 
1 2 1 . 8 8  
141.82 
155.75 
175 .10  
199.34 
232.0'4 
264.57 

1 .49300 
1.51300 
1.58300 
1 .58300 
1.64300 
1.71300 
1.90330 
1.92330 
2 .07300 
2.29330 
2.59300 
2.96300 
3.40100 
4.00300 
4.74300 
5.63003 
G.K7300 
7.70300 
8 .99300 

10.30303 
12.60300 
14 .93330 
22.20300 
29 .50300 
44.40300 
74 .10330 

1U8.30300 
296.00100 

ELECTRONS I N  C S  

TD172.0 
E N E R G Y  ( q  E V )  

1.67300 
1.69330 
1.723 0 0  
1.77300 
1.R1300 
1.92300 
2.02300 
2.15330 
2.32300 
2.57000 
2.90300 
3.32330 
3.81330 
4.48330 
5.31300 
6 .31330 
7.47000 
8.63000 
9.96300 

11.63330 
111.10300 
16.60330 

33.20300 
U9.80300 
83.00330 

166.00100 
332.00330 

24.90300 

0 .05  
0 .22  
0.53 
1.21 
2.42 
4. 14 
6.67 

10.34 
15.06 
21.75 
29.85 
37.97 
45.23 
52.17 
57 .45  
6 1 - 0 2  
63.09 
63.98 
64. 25 
611.09 
63.36 
62.5U 
60.25 
58.75 
56.92 
55.31 
54.22 
53.58 

0.05 
0.22 
0.54 
1.21 
2.42 
11.14 
6.67 

10.34 
1 5 - 0 6  
21.75 
30.00 

48.14 

69.75 

90.98 
99.63 

108.13 
116 .73  
128.30 
137.39 
159.97 
175.711 
197.66 
225.13 
262.17 
299.0U 

38.96 

58.84 

80.56 

P R I N A R Y  
0.09 
0.16 
0 .40  
0.96 
2.01 
7.49 
5.62 
R.62 

12.67 
18 .40  
25 .09  
32.00 
3 8 - 0 5  
113.75 
UR.09 
51.00 
52.65 
53.34 
53.52 
53.34 
52.72 
52.01 
50 .10  
U8.86 
U7.36 
46 .05  
45. l h  
4 4 . 6 4  

E V  ET=1.660843 N E V  
CASCADE 

0.04 
0.16 
0.40 
0.96 
2.01 
3.49 
5.62 
8 - 6 2  

12.67 

25.24 
32.90 
40.62 
49.57 
58.75 
67.86 
76.55 

90.94 
98.33 

107.74 
115.44 
134 .21  
147.45 
155.73 
188.57 
219.51 
250.23 

1 8 - 4 0  

8 3 - 6 3  



1 1 1  

R ~ O I ~ I C  D T S P L A - E Y E N T  C R O S S - S E C T I O N S  (ERRWS) B Y  PAST E L x r R O a s  TN c s  
Z:-S5 P 4 3 2 . 9 1 0  

TD.76.0 E V  51=1.717104 d E V  TD=tlO.O EV ET=1.771976 1SV To=j*.O EV ET=1.825564 llEY 
EAE9GY(MEVI  PRIMARY CASCAOF ENERGY f X E V b  P P I Y A R Y  CASZADE ENERGY I l E V I  P H I N A R Y  T 4 S C A O E  

1 - 7 i o 0 0  0.05 0.95  
1 .75000 0.16 0 . 1 6  
1.73000 0.38 n . 3 ) ~  
1 . 8 3 0 0 0  0.90 0.90 
1.90000 1.86 1 - 8 6  

1.78'000' 0.03 0,03 
1,80000 0.12 0.12 
1. 8 uooo 0. 3H 0.3R 
1. 8 9 0 0 0  
1 . '3 6!)  0 0 

0.86 
1.75 

0. Hb 
1.7: 

1 . 9 i 7 O O  0 .05  0.05 
1 .853 ' )0  0. 13 0 . 1 3  
1.59300 0 .32  0.32 
1.95300 0 . w  0 . 8 4  
1 . 0 2 3 0 0  1.66 1.66 

1 .99000  3 .39  3 . 3 Y  2 - 0 5 0 0 0  3. l h  3 . 1 6  1 . i i 3 o n  2.97 2 - 9 7  
2 .  o w o n  5 . 3 5  5.35 2.16000 5.15 5.1 '  2.72200 U . 8 1  4. d l  
2 . 2 3 3 0 0  0 . 3 u  R.34 2. ?OD00 7.91 7 .91  2 . 3 / 3 0 0  7.55 7.55 
2 .40000 12 .06  1 2 - 0 6  2.48000 11.5s 11.55 2 . 5 5 3 3 0  10.93 10.03 
2 .66000  17.54  17.54 2.74000 1 6 - 5 2  16.62 2 . 8 2 3 0 0  15.82 15.82 
3.00700 
3 4 n 00 
3.94000 
4.63000 
5.49000 
6 . 5 7 3 0 0  
7.79000 
8. ' )?000 
10.30300 

1B.59000 
17.10000 

7 U .  30000 
51 .50000  
85.80000 

12 .  oonoo  

25.70000 

1 7 i . o o n o o  

2 3 " 8 7  
30.36 
3 5 - 1 4  
41.51  
Yi.62 
48.34  
U9.89  
50.53  
5 0 . 7 0  
50.51 
4') 9 I1 

49.26 
47.45 
45 ~ 27 
UI4.84 
43.61 
92.18 

2 8 . 0 2  
31.23 
38.62 
4 7 . 0 9  
55.t3U 
6U.45 
72.71 
'77,62 
8ti .38 
93-45 

102.06 
109 .4u  
1 2'1.40 
439.91 
1 5 7 . 2 7  
178.90 
208.07 

3.10000 
3 .54000  
u.07000 
4 .78000 

6 .73000 
1.97000 
9.21000 

5 .67000  

in.6oooo 
1 2.40000 
15.00000 
17 .70000 
26.SOU00 
35.40000 
53 .10000 
R8. ',oooo 

171.00000 

??. 81 2 7 .  Yh 
LH. 9 2  29.77 
34.115 3 6 . 8 6  
3 9 . 5 1  1111. R9 
(13. a0 5?. 24 
Q5.96 h l . 4 0  
47 .42  69.21 
48.01 75 .85  
48. 15 8 2 .  14 
47 .97  as. na 
r(7.42 97.27 
116.76 100. 3 1  
44.06 121.21 
4 3 - 9 4  133. T U  
42-59  149.'9 
4 1 - 4 2  1 7 0 . l h  
UO.6ir  1 9 9 . 0 1  

3.ljJ09 
3.65100 

(1.92300 
5 I 8 U D 0 0 
A.93JOO 
8.21109 
0.U9J00 

jJ.192on 

in .go3oo 
1?.70000 
15.53300 
18.20000 
?7.30000 
36.5010n 
5 !I f 7 0 3 0 0 
9 1 . 2 ! ) 7 D O  
lYz.oo3ou 

I D = 6 8 . 0  E V  E?=1.877949 NRY 
F R E R G Y  (IEV) P H I l l l R Y  CASCADE 

1.H9000 0.03  0.03 
1.91000 0.11 0 . 1 1  
1 .95000 
7.00000 
2.08000 
2.17000 
2.29000 
2 ~ 1 1 ~ 0 0 0  
2.62000 
2.91000 
3.28300 
3.75000 
4.31000 
5.07000 
6.00000 
7.13000 
8.asonn 
9.75000 

11.20000 
1 3 . 1 0 0 0 0  
15 .90009  
1~.70nc10 
28 .10000 
3 7 , 5 0 0 0 0  
Sh - 3 0000 
93 .80000 

107.00000 

0.34 
0.74 
1 .61  
2.82 
4.70 
7.25 

10.41 
15 .29  
20.77 
26.40 
31 .42  
36.0'5 
3 9 - 5 7  
$1.811 
43 .1a  
41.65 
43.77  
4 3 . 6 0  
4 3  107 
4 2 . U 9  
40.92 
39.91 
38.69 
3 7 - 6 4  
36.94 

0.14 
0.711 
1.61 
2 . 8 2  
u.70 
7 .75  

10.u1 
15.29  
20.91 
27.19 
3 3 . 6 6  
U1.07 
48.58  
5 6 . 0 8  
63.29 
69 .26  
71.87 
d l . 1 5  
88 .77  
1 5 . 0 5  

110.57 

1 3 6 . q 8  
155.07 
180 .27  

1 2 1 . 3 8  

TDz92.0 FV ET-1.929209 R E V  
EUERGY (BEV) P R T i l A B Y  CASrADF 

i . 9 u n o o  0 . 0 1  0 . 0 3  
1 ~ 9 6 0 0 0  0.09 0.09 
2 * 00l)O 0 
L.Oh000 
2 .1q000 
2.73000 
2 .35000 

2 .70000 
7 .99000 
3 .37000 
3.H5000 
U.43000 
5 .20000  

7. 33000 
8 .68000  

10.00000 
1 1 - 50000 
13.50000 
16.30000 

28  - 9000 0 
3 8 - 5 000 0 
57.8 0000 

92.00000 

2.  son00 

5.17000 

19 .  2ooon 

915. uoo on 

0.3n 
0.75 
1.57 
2.71 
4 .46  
6 . 8 4  

1 U. 6 7  
19.92 
25. 29 
30. 12 
34.49 
3 7 . 8 5  
40.05 
U1.27 
U1.75 
Ul.86 
41.68 
41.19 
840.62 
39.12 
3 8 - 1 6  

36.00 
3 5 . 7 3  

in. 1 1  

37. ao  

0.30 
0.75 
1 .  57 
2.71 
4.46 
6.84 

l a .  11 
lU.67 
20.06 
26.05 
32.3U 
39.31 
bfj. 6 1  
5 3 - 8 0  
60.66 
6 5 . 2 8  
71.73  
77.88 
8 4 - 9 8  
9 1 . 0 5  

105.9fi 
115.24 
1 3 0 . 5 8  
143.50 
172.58 

TD:35.0 
CYERGY(YFV) 

1 . Y 3 3 0 0  
~ ~ 0 1 5 0 0  
2.05300 
>.11>00 
2.19JOQ 
2 . 2 9 3 0 0  
L . U l > O O  

2.77300 
3.06300 
J . U 6 3 0 U  
3.95300 
ir.55030 
5 3 14 0 0 0 
b.33300  

8.90300 
1 19,)OJ 0 0  
l1.30300 
13.50300 

19 .70900  

7.smno 

7.72300 

i 6 . 3 n > o o  

29.hU')DO 

59 . T O 3 3 0  
98,90800 
97.00000 

3 9 . 5 0 ~ 0 0  

21.73 
27.65 
32.85 
37.67 
41.38 
43 .80  
U5. 1 7  
45.73 
U5.86 
U5.69 
45.13 
44.52 
4 2 . 8 9  
41.82 
40.55 
39.44 
38.70 

21 .87  

35.17 
42.83 
50.83 
5 8 . 6 1  
56.13 
72 .U1 
78.32 
811.73 
92 .99  
9 9 . 4 5  

115.63 
127.03 
1 U % , 6 6  
1 b 2  - 2 7  

2 8 - 4 7  

i a ~ . - r i  

E V  E T ~ 1 . 9 7 9 4 1 4  Y E V  
P R I B A R ' I  CASCADE 

0.02 0.02 
0.08 0. OR 
0.27 0.21 

1.44  1-44 
7.62 2 . 6 2  
(1.26 4. 26 
6 . h U  6.64 
9.71 9.71 

13.98 13.98 
19.17 13.30 
24.20 25 .03  
28.95 31.08 
3 3 . 1 2  3 7 - 5 0  
36.31 94.76 
38.~0 57-66 
3 9 . 5 6  5 8 . 1 2  
90.00 63.42 
40.12 68.87 
3 9 - 9 4  74.63 
7 9 - 4 5  8 1 - 7 7  
3 8 . 9 2  87 .39  
3 7 - 4 8  101 .b2  
l6.55 111.53 
35.U5 125.28 
361.49 1112.u5 
33.85 165.53  

0.68 0.69 
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A T O N I C  OISPLAZENENT CROSS-SBCTIDNS (0A9NS) BY FAST E L E C T R O N S  T N  YO 
2=60 A=144.270 

TD= 4.3 E V  EI=0.216889 MEV T O =  8.0 E$ ET=0.382602 I E V  T D ~ 1 2 . 0  E V  ET=0.522066 n E V  
E N E R G Y  (IEVI P R I N R R Y  CASCADE E N E R G Y  ( N E V )  

16 .47  0 .38600 0.2 1900 
0.22100 
0.22500 
0.2?200 
0.24000 
0.25100 
0.26400 
0.281 00 
0.30100 
0.33600 
0.37900 
0.43300 
0.U9800 
0 .58500 
0.69UOO 
0.92400 
0 .97500 
1.12000 
1 .30300 
1.51300 
1 .94300 
2 .16000 
3.25000 
4.33300 
6 .50300 

10 .80300 
21.60000 
U3.30000 
65.00000 

108.00000 
1 c.1- 00000  
216.00300 

r o = i 6 . 0  
E N E R G Y  (NEV) 

0.65100 
0 .65700  
0.67000 
0 .68900  
0 .71i00  
0.7 4 7 00 
0.78500 
0.83R00 
0.90200 
0.99900 
1.12000 
1 .28000 
1 .48000 
1 .74000 
2 .06000 
2.45000 
2 .90000 
3 .35000 

4 .51000 
5.48000 
6.44000 
9 .67000 

19 .30000 
32.20000 
64. 40000 

128.00000 
193.00000 

3.86300 

12 .8nooo 

16.47 
31.72 
61 .25  

110 .04  
161.76 

295 .95  
375 .93  
465.26 
316 .73  
689.97 
798.34 
893 .98  
982.76 

1054.31  
1105.26 
1137.53  

1150.99 
1157.25  

1129.27 
1077. 17 
1038. U9 

991 -44 
945.59 
907 .03  
889.94 
883.05 
874.41 
860. 4 5  
862.39 

226. eo  

1152.48  

i i w  . oe 

31.72 
61 .25  

110.04 
161.76 
226.80 
295 .95  
375 .93  
465.26 
576.13 
689.97 

9 1 4 . 6 1  
1037,OO 
1162.08  
1285.10  
1405.50  
1503.71  
16 10.88 
1720.01  

802.86 

1866.52  
1987.67 
2305.79 
2536.13 
2071.51 
3298.18 

UU93.83 
!I0 Y5.7 9 
5283.9  1 
5570.69 
5875.30  

3 e q o . 8 3  

L T O n I C  

E V  ET=0.6UU823 NEV 
PRIRARY 

1.22  
2.47 
5 .35  
9.93 

16.79 
25.85 
37.Uh 
53.28 
72.51 
99.95 

130 .21  
163.20 
19‘4.72 
223.49 
246.13 
262.08 
271.47 
275.61 
276.91 
275.93 
272.35 
268.16 
255.96 
248.27 
238.73 
230 .01  
223.94 
220.83 
219 .10  

CASCkDE 
1 . 2 2  
2 .47  
5 . 3 5  
9 . 9 3  

16 .79  
25.85 
37.46 

72.51 
99 .95  

130.40 
1 6 5 . 4 1  
202 .02  
243.7 1 
285.49 
327 .55  
367.72 
4 0 1 . 5 7  
1134.45 
470.15  
514 .41  
550 .76  
641 .30  
703.46 
793.72 
905 .54  

1057.30  
1207.17 
1296.10 

5 3 . 2 8  

0.39000 
0.39700 
0.40900 
0.42400 
0.44300 
0.46600 
0.49700 
0 . 5 3 5 0 0  
0.59300 
0.66900 
0 .76500 
0.87900 
1 .03000 
1 .22000 
1 .45000 
1 .72000 
1.98000 
2.29000 
2 .67000 
3.25000 
3.82000 
5.73000 
7 .65000 

11 .40000 
19.10000 

76.500 0 0 
114.00000 
1 9  1.00000 
267.00000 
3 82.00000 

3e.20000 

P R I R A R Y  
4.08 
8.88 

1 7 . 2 8  
3 1 - 6 4  
4 9 - 4 3  
71.61 
97 .73  

131 .42  
170 .05  
223 .15  
2 8 2 . 4 9  
3113.01 

450.76 
494 .43  
526.36 
546.76 
556. r12 
560.84 
560.60 
554. 87 
547.23 
522.67 
505 .40  
485. 19 
465.01 
450.01 
UU3.05 
439.74 
4 35.22 
432. 30 
429.51 

3913.18 

CASCADE 
U.08 
8.88 

17.28 
31.64 
49.43 
71.61 
97.73 

131.U2 
173.05 
223.15 
282 .62  
346.26 
410.42 
481 .90  
556.69 
631.81 
705 .35  
765.59 
A27.67 
893 .08  
97K.79 

1095.73 
1218.  97 
1343.29 
1515.55 
1738.27 
2039.43  
2342.07 
2515.12 
2737.23 
2880.11 
3032. 3 3  

E N E R G Y  (1EV) 
0.52700 
0.53200 
0.5rl230 
0.55330 
0.57900 
0 .60500  
0.53530 
0.57300 
0.73300 
0.80300 
0.91300 
1 . 0 4 ~ 0 0  
1.20300 
1.40300 
1.67300 

2.34300 
2 .71300 
3.13300 
3.65300 
4.43000 
5.22000 
7.83300 

10.43300 
15.63000 

1 .98300 

26 - 103 00  
52.20300 

104.00330 
156.00300 
261.00330 
365.00300 
522.00330 

OISPLACEIIENT CR3SS-SEZTIONS (BARNS) BY FAST ELECTRONS IN Y O  
Z=60 A=l44.270 

TD=20.0 E V  E T ~ 0 . 7 5 5 7 3 9  N E V  T D - 2 4 . 0  
E N E R G Y  (NEVI 

0 .76300 
0 .77000 
0.78500 
0.80800 
0 .83800 
0 .87600 
0 .92200 
0.98200 
1.05000 
1.17000 
1.32000 
1 .51000 
1.73000 
2.04000 
2.41000 
2 .87000 
3 . U O O O O  
3.92000 
4.53000 
5.29000 
6.42000 
7 .55000 

11.30000 
15.10000 
22.60000 
37.70000 
75.500 0 0 

1 5 1  - 00000 
226.00000 

P R I N A R Y  
0.82 
1.66 
3 .65  
7.10 

12.18 
19.29 
28.52 
41.00 
55.15 
78.86 

104.95 
131.9R 
155.94 
1 7 %  60 
197.42  
210.03 
217.22 
220.19 
220 .97  
219.93 
216 .89  
213.42 
203. 77 
197 .56  
1 9 0 . 2 5  

178 .95  
176. 49 
175.12 

183 .54  

CASZAOE 
0.82 
1.66 
3 .65  
7 - 1 0  

12 .18  
19.29 

41.00 
55 .15  

105.19 
134 .15  
162.97 
197.22 
231.09 
265.80 

326.01 
353.30 
3R2.17 
417.80 
447.30 
5 1 9 - 7 4  
571.42 
642.53 
732.18 
854.00 
975.00 

1044.88 

28.52 

7 8 - 8 6  

298.78 

E N E R G Y  ( Y E V )  
0.86500 
0.87130 
0.89230 
0.91700 
0.95230 
0.99?00 
1 .04300 
1.11300 
1.20300 
1 .32100 
1 .50300 
1.71300 
1.97300 
2.31300 
2 .74300 
3.25300 
3.85330 
4.45303 
5 .14000 
6 .00300  
7.29300 
8.57300 

1 2 . 5 0 ~ 0 0  
17.10300 
25 .70300 
42.83300 

171.30305 
257.00303 

85.70300 

P R T N A R Y  
2.04 
4 . 1 7  
8.55 

15.10 
25.99 

5U.65 
75.91 

101.4u 
137.44 
178.77 
220.17 
160.32 
796.78 
327.80 
3’69.02 
362.14 
368.40 
370.72 
369.94 
365.65 
360 .20  
3 U 3 . 8 9  
333.18 
320.22 
307 .05  
299.09 
294.79 
292.53 
789.50 
2R7.60 
285.84 

3 8 - 9 3  

CASCADE 
2 - 0 0  
4. 17 
8.55 

15.90 
25 .99  
38.93 
54.6K 
75 .91  

101.uL1 
137.4U 
178.97 
222.76 
269.99 
319.77 
375.67 
428.69 
479.99 
524.51 
567.5’1 
613.74 
671 .19  
719.61 
838.41) 
921.50 

1039.67 

1390.80 
1591.25 
1708.50 
1855.83 
1951.15 
2052.50  

1188.98 

EV EI=0.857696 REV 
e R I n A R Y  C A S C A D E  

15.27 15.27 
21 .99  21.99 
32.73 32.73 
46.64 46.64 
64 .  35 64 .35  
87.81 88-06 

110.11 112.06 
131.07 137.57 
150.15 165.68 
165.24 195.11 
175.28 223.85 
181.05 251.72 
183.38 275.48 
183 .81  298.02 
182.79 322.26 
180.11 352.36 
177.16 377.05 
169.20 437.42 
164.10 480.60 
158.06 540.59 
152.67 h15.18 
149 .03  716.78 

145.82 R76. O R  
146 .98  817.27 
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l i T U l l I C  O I S P L i I Z E M E N T  CROSS-TKTIONS ( B A K N S )  B Y  FAST BLE2'PROWS IW N O  
2=60 A:lU4.270 

T0=28.0 EV E7'=0.751568 KOV TD~37.0 E V  ZT=l.OU1553 M e V  T D s 3 6 . 0  E V  ET=l.l25HY7 'IEV 
ENERGI (REV) 

0.96200 
0.97100 
0.99000 
1 . 0 1 0 0 0  
7.05300 
1.10000 
l . l k 0 0 0  
1 .23000 

1. U7000 
1 .66000 
1 .90000 

1,33000 

2.19000 
2.57000 
3.04000 
3 .61000 
4 .28000 
9.35000 
5.71000 
S.66000 
8.04000 
9.52000 

14 .20000 
19 .00000 
Z N . ~ C O D O  

19o-onooo 

47 .60000 
95 .  20000 

T U = a o . O  
E N E R G Y  ( M E V I  

1.21000 
1 .23300 
1.25000 
1.29001) 
1 .33000 
1.39000 
1.47000 
1.5h 0 0 0 
1.65000 
1.86000 
? .11300 
2.'11000 
2.77000 

3 .85000 
U. 58000 

3.25000 

5.42000 
6.27000 
7 .23000  
H.4U000 

10.20000 
12 .00000 
18 .00000  
z'1.10000 
36.13000 
60.30000 

1ZO.OODOO 
241 .00000 

P R I M A R Y  
0.46 
0.95  
2.16 
3.64 
t .  12 

12.20 
1 6 - 9 7  
27.3.1 
39.112 
55.58 
74 .98  
94.92 

113.06 
129.45 
7U2.OQ 
150.53  
155.29 
157.10 
157 .33  
156 .36  
153.98 
151 .39  
104.62 
140.28 
135.20 
130.67 
1 2 7 . 6 %  
1 2 5 . 9 2  

C A S C A D E  
0 . 4 6  
0 . 9 5  
2.16 
3 . 6 4  
7.12 

12 .20  
1H.97 
27.13 
39.U2 
5 5 . 5 8  
7q .21  
96.76 

119.ou 
I 43-15 1 
i 6 8 . 7 7  
193.H7 
218.12  
238.11 I 
258.04 
278.84 
3011.77 
32b .15  
3 7 7 . 9 3  
(115.22 
U66.U7 
530.8U 
fi17.84 
704.00 

0 .  Oh 
0.511 
1 .1u  
2.66 
U . 5 4  
7-88 

1 2 - 3 2  

2 1 . 2 9  
39.16 
53.65 
67.5U 
80.19 
9 1 - 5 9  

100.75 
105 .90  
108.85 
104.86 
109.82 
708.97 
107.22 
105.36 
100.61 
97.65 
7P.21 
91.21 
89.?4 
98.05 

19.01 

0.08 
0 .54  
1.14 
2.66 
1 .55  

12.92  
19 .01  
2 7 - 2 8  
39.16 
53 .89  
6 9 - 2 3  
fl5.00 

1 0 2 . 6 s  
120 .90  
1 3 9 . 0 5  
1 5 6 . 1 6  
170.64 
18U.51 
1 9 9 . 3 8  
217.19 
232.26 
269.27 
295 .53  
331.37 
375.5u 
C37.0'1 
u97 .93  

7.~3 

E w E x m  (nevi  
1.05000 
1 .06000 
1 , 0 4 0 0 0  
1.11000 
l . l + U O O  
1.200 00 
1.77000 
1 - 35000 
1.45000 
1 . 6  1000  
1. f i2000 
2.08000 
2. J 9 O D O  
2.81000 
3.33000 
3.95000 
4.68000 
5.41000 
6. /uuoo 
7.29000 
8 .85000  

15.60000 
20.80000 
31 .20000 

1 04 .00000 
708.00000 

1 o - 4000 u 

s2.oonoo 

P R I n R R Y  
0 . 2 9  
0.68 

3.34 
6.12 

10.15 

29.20 
3 3 . 9 8  
4 8 - 9 5  
66.26 

99 .22  
113.7U 
1 24.7 5 
131.96 
135.  94 
137. (10 
137.51  
136 .57  
134 .43  
1 3 2 . 1 5  
126. 17 
122.U7 
1 1 8 . 0 8  
114 .21  
1 1  1. K 3  
110. 13 

a. 6 2  

16.48 

a 3 - 6 3  

C A S Z A D E  
0.29  
0.68 
1.67 
3. 19 
6 . 1 2  

1n.15 
16.48 
2u.20 
33 .98  
48.95 
66. U9 
8 5 . 7 8  

10'4.69 
126.70 
1Q9.18  
171.19 
192.50 
210.3U 
227.57 
746. C7 
766.77 
287.39 
1 3 3 . 4 6  
365.75 

1466.7H 
562.94 
618.56 

1110.64 

DISPLAZENENT CRDSS-SECTIONS ( B A R N S )  
Z r 6 0  Ar144.770 

5Y FAST 

ENERGY ( Y  E V I  
1" 13300 
1.10300 
1.17300 
1.?03LIO 
1.LU300 
1.30300 
1.37300 
1 . 4 6 3 0 0  
1 .57300 
1.79390 
1 .97303 
2.25')OO 
2.58000 
3.03700 
3.63300 
(1.27000 
5.06000 
S.35000 
6.75300 
7.95000 
4.57300 

11.23300 
16 .80300  
22.50300 
33.70300 
56 .20303 

112.00300 
225.00000 

IN '10 

TD=49.0 E V  ~T=1.2825SU n e v  TD- lY .O  
E N E R G Y  ( N E V I  PRIMARY CASCADE 

1 .29900 

1.33000 
1.3?000 
1 . 4 2 0 0 0  

1.3onoo 

1 . a 130 no 
1.56000 
1.66000 
1.79000 
1.9 $0 0 0 
2.2u000 
2 . 5 6 0 0 0  
2.94000 
3.46000 

U.87000 
5.77000 
6.66000 
7.69000 
8.97000 

1 0 . 9 0 U O O  

a.iunoo 

12.80000 
19.20000 
25.60000 
3fl.40000 
64.10000 

1 2 ~ . 0 0 0 0 0  
756.00300 

0.12 
0. 70 
1.00 
2.28 
u. 70 
7.17 

11 ,Ul  
17. 31 
25.04 
35.8 1 
(18. 81 
61.66 
7 3 . 0 4  
93.58 
91.38  
96 .38  
99.00 
99.85 
99 .77  
98.97 
97.30 
95.61 
91. 3 1  
88. h 7  
85.55 
82. n7 
81. i n  
RO. 0 2  

0 .11  
0.30 
1 - 0 0  
7.2P 
u. 30 
7.17 

17.31 
25.04 
35.83 
49.04 
63.16 
77.52 
94.01 

110.70 
1?7.13 
142.86 
155 .86  
1 6 8 . 6 3  
1'32.08 
198.80 
212.37 
2U6.06 
769.61 
302.37 
3u3.35 
39R.67 
U53.66 

a i .14q  

1.95300 
1 .50300 
1.57300 
1 .65300  
1.75300 
1.99)DO 

2.37300 
2.71300 
3.11130 
3 . 6 b 3 0 0  
4,33300 
5.15000 
6.10300 
7 .05100 
8.13330 
9. u 'I 3 0 0 

1 1 . 5 O 3 0 0  
11 .50700  

27.10300 
40 .  5 0 3 0 0  
67.7DD00 

135.00000 
271 - 0 0 3  0 0  

2.10000 

20.30;)no 

P X I l l A R Y  
0.10 
0.38 
1.46 
2.85 
5.08 
9 . 0 5  

10.28  
21. U7 
3 0 . 8 1  
(13.62 
59 I 3 4  
7d.60 
88.50 

4 0 1 - 32 
111.20  
117.48 
120 .90  
122.10 
1 2 2 . 1 2  
121.23 
119.21 
117.28 
111.98 
109.6h 
104.81 
1 0 1 . 4 3  

9 9 - 1 9  
97.85 

CASCADE 
0. i n  
0. 38 
1.45 
2.85 
5.08 
9.05 

14.28 
21.U7 
30. U 1  
113.52 
59.59 
76.47 
9 3.55  

113.17 
133.63 
153.33 
172.41 
1 8 8 . 3 6  
203.79 
220.22 
240. 51 
256.67 
197 .72  
326.91 
3bb.69 
U16.69 
U8U.07 
551.72 

0 .05  
n. 35 
0.99 
7.09 
3.113 
6.75  

1 0 . 5 3  
16.13 
22.87 
33.28 
U5.01 
56.87 
67.24 
76.86 
8 3 . 8 9  
88-45 
90.78  
91.51 
91.UO 
90.63 
89 .10  
8 7 . 5 5  
83.59 
81.15 
78.35 
7 5 . 9 3  
74.33 
73.33 

0.05 
0.3% 
0.98 
2.0') 
1.83 
6.75 

10. 5 3  
16 .13  
22 .87  
33.28 
45.2a 
58..i2 
71.49 
Dfi.69 

101.92 
117.15 
131.60 
1U3.66 
155.29 
167.70 
182.84 
195.27 
22h. 38 
2Q8.08 
277.98 
3 1 5 . 5 3  
366.1U 
416.87 
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RTOHIC DISPLIZEHENT CROSS-SECTIONS (BARNS) BY PAST ELECTRONS IN N D  
Z=60 A=144.210 

r0=52.0 E V  ~~=i.u26586 NEV TD=56.0 EV ET-1.494727 rlEV TD-53.0 EV ET=1.560628 NEV 
ENERGY (NEVI 

1.44000 
1.45000 

P R I U A R Y  CASCADE 
0.15 0.15 
0.28 0.28 
0 - R O  0.80 
1.73 1.13 
3.55 3.55 
6.12 6.12 
9.87 9.87 

14.82 14.82 
21.23 21.23 
30.86 30.86 
41.60 41.81 
52.b7 54.05 
62.43 66.53 
11.13 R O - U O  
77.60 94.6 1 
81.73 08.67 
83.81 21.92 
84. 46 33.10 
RU.32 43.91 
83.59 155.38 
82-16 169.41 

ENERGY (tlEV) 
1.50000 
1.52000 
1.55000 
1.59000 
1.65000 
1.73000 
1.82000 
1.94000 
2.09000 
2.31000 
2.61000 
2.98000 
3.U3000 
4 - 03000 

P R I f l R R Y  I 
0. 04 
0. 26 
0.71 
1. 52 
3.10 
5.69 
9.03 
13.84 
19.97 
28. 56 
38.81 
U 8 " 9 4  
58.04 
66.16 
72. 19 
75.93 
77.85 
78. 41 
78.26 
77. f i O  
16. 20 
1u. 87 
11.50 
69-41 
67.05 
65- 02 
63.68 
62.84 

:RSZRDE 
3.04 
0.26 
0.71 
1.52 
3.10 
5.69 
9.03 

13.84 
19.97 
28.56 
39.02 
50.24 
61.90 
14.91 
88.27 
101.21 
113.71 
124.12 
1311.13 
144.42 
157.96 
168.59 
195.29 
213.68 
239.55 
271 -16 
315.17 
358.38 

ENERGY (YEV) 
1.57000 
1.59300 
1.62333 
1.66300 

PRIHARY CASCADE 
0.07 0.01 
0.26 0.26 
0.67 0.67 
1.39 1.39 
3.05 3.05 
5.u0 5. 40 
8.41 R - U l  

12.77 12.73 
18.61 18-61 
26.68 26.fi9 
36. u9 36.71 
46-01 U7.30 
54.30 57.98 
fi1.91 70.25 
67.47 82.70 
70.95 911.94 
12.68 106.55 
73.17 116.23 
73.01 125.64 
72.35 135.47 
71.10 147.59 
69-79 151.97 
66.61 182.78 
64-77 200.08 
62.51 22U.10 
60.66 254.14 
59.U2 294.82 
58.64 335.14 

1 48000  
1.52000 
1.58000 
1.65000 
1.7UOOO 

1.73000 
1.91500 
1.90300 
2.02330 
2.18330 

1.85000 
1.99000 
2.2 1000 
2.49000 
2.85000 
3.28000 
3.85000 

2.u1330 
2.73330 
3.12300 
3.58300 
4.21300 

U.56000 
5.42000 
6.41000 
7.61000 
8.55000 

4.78000 
5.67000 

U.99300 
5.93000 

6.720 00 
7.77000 
8.96000 
10.40000 
12.70000 
14.90000 
22.40000 

7.02300 
R.11330 
9.36300 
10.90300 
13.20300 

9.98300 
12.10000 
14.20000 
21.30000 
28.50000 

80.72 180.B8 
77.10 209.45 
74.86 229.65 
72.27 257.21 
70.05 292.03 

15.63000 
23.U0300 

29.80000 
44. 80000 
74.100 00 
149.00000 
298.00000 

31.20300 
46.80300 
-l8.00300 
156.00300 
312.00300 

42.70000 
11.30000 
1112.00000 
2e5.ooono 

68.59 338.68 
67.68 385.4U 

ATONIC 

EV ET=1.624496 MEV 

DISPLIZENENT CR3SS-SECTPIONS (EARNS) B Y  FAST ELECTRONS IN N D  
Z=60 A=14U.270 

T0=68.0 EV ET=l.686509 R E V  TD=72.0 rD=64.0 
ENERGY (IIEV) 

1.64000 
1.65000 

EV ET=1.746819 NEV 
CASCADE P R I N A R P  

0.10 
0.19 
0.53 
1.32 
2.82 

CASCADE 
0.10 
0.19 
0.53 
1.32 
2.82 
4.93 
7.95 
12.20 
17.52 
25.14 
34.50 
44.34 
54.64 
66.07 
77.76 
89.29 

100.24 
109.30 
118.13 
127.13 
139.00 
148.35 
171.62 
187.85 
210.49 
238.68 
216.69 
314.49 

ENERGY (HEV) 
1.70000 
1.12000 
1.75000 
1.80000 
1.87000 
1.95000 
2.05000 
2.19000 
2.36000 
2.61000 
2.95000 
3.31000 
3.87000 
4.55000 
5.39000 
h-40000  
7.58000 
8.76000 

PRI Ul. R Y  
0.08 
0.23 
0.55 
1.29 
2. 67 
4 - 5 9  
7.32 
11.48 
16.63 
23.86 
32.91 
40. R2 
U8.18 
54. 84 
59.67 
62.61 
64. 15 
64.55 
64.37 
63.76 
62.62 
61.50 
58.76 
57.07 
55. 13 
53. 49 
52. 42 
51.12 

CASCADE 
0.08 
0.23 
0.55 
1.29 
2.67 
4. 59 
7.32 
11.48 
16.63 
23.86 
32.62 
42-01 
51.57 
62.44 
13.45 
84.25 
94.56 

103. 15 
111.42 
120.29 
131.0'4 
139.90 
161.81 
177.25 
198.40 
225.00 
260.72 
296.45 

ENERGY (REV) 
1.76300 
1.78300 

PRINARY 
0.06 
0.20 
0.48 
1-14 
2.37 
4.33 
7.10 
10.91 
15.63 
22.52 
30.59 
38.65 
U5.62 
51.86 
56.91 
59.23 
60.60 
60.95 
60.19 
60.20 
59.11 
58-05 
55.44 
53.87 

0.06 
0.20 
0. U B  1.68000 

1.13000 
1.80000 
1.88600 
1.98000 
2.11000 
2.27000 
2.51000 

1.91300 
1.96100 
1.93300 

1.1u 
2.37 
4.33 4.93 

7.95 
12.20 
17.52 
25.14 
34-29 
43.13 
51.09 
58.13 
63.31 

2.02300 
2.17330 
2.27300 
2.uu300 
2.70300 

7.10 
10.91 
15.63 
22.52 
30.19 
39.80 
U8.89 

2.84000 
3.24000 

3.05303 
3.49300 

3.73300 
4.38000 
5.19000 

4.01300 
4.71300 
5.58300 
6.63330 
1.86330 
9.03330 
10. uo303 
12.20300 
14.80300 
11.40300 
26.20300 
34.90300 

59.12 
69.55 

6.17000 
7.31000 
8.94000 
9.76000 

13.80000 
ii.3nooo 

66-55 
68.15 
68.59 

79.R1 
89.62 
97.72 
105.15 68.a2 

67.81 
66.57 
65.39 
62.41 
60.69 

10.10000 
11.8 0000 
11(.30000 
16.80000 
25.20000 
33.70000 
50.50000 

168.00000 
331.00000 

84. 30000 

113.19 
12u.01 
132.41 15 - 20000 

24.30000 
32.10000 

153.31 
167.70 
187.78 U8.10000 

t31.20000 
162.00000 

58.60 
56.85 
55.10 
54.96 

52.403 30 
R1.30300 

174.30000 

52.03 
50.90 
'49.50 

71 2. BO 
246.55 

324.00000 349.30300 48.84 280.29 
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RTUtITC D I S P L A Z E M E N T  CROSS-SECTIONS ( E R R W T )  BY FAST B L E ‘ J T H O N S  IN ?IO 
z = 6 n  R = I ~ U . Z ~ ~  

TCD=76.0 E V  E1=1.905559 K E V  ?0=80.0 FV ET=1.8628117 M E V  TD=SU.O E V  ET*1.918781 HEV 
ENEHGP ( K E V I  P R I M A R Y  CASCADE E N E R G Y  f!4EVI 

1.azotio 
1 . ~ 4 n o n  
1 .87000 
1 . 9 3 0 0 0  

2.09000 
2 .20000 

?.nono0 

z.3a300 
9.5?000 
2.79000 
3.15000 
3.61000 
u.15300 
u .  8 7 0 0 0  
5.77000 
6 .96000 
9.12noo 
q.3snno 

1 0 . 3 0 0 0 0  
12.60000 
15 .30000 
10. on000  
27.00000 
36,  10000 
su. 1 nono 

0.06 
0.19 
0 .44  
1.17 
7.32 
u. 1 4  
6 . 6 3  

10.19 
14 .80  
2 1 - 3 8  
29.02 
3 6 . 7 5  
u3.37 
43 .22  
53.50 
56.15 
5 7 - 4 2  
57.7U 
57.56 
5 1 - 0 0  
55 - 9 6  
54.95 
52.50 
51. no 
U9.28 
47 .83  
46.69 

0 .06  

0 . u u  
1.17 
2.32 
Lt. 1 4 
6.69 

10.19 
1 4 . 8 0  

29.21 
37.87 
4 6 - 5 4  
56.20 
6 6 - 1 1  
75 .88  
85.10 
92 .78  

100 .12  
109.00 
117.7U 
125.73 
145 .36  
159 .17  
178. 1 1  
2 0 1 . 8 6  
233 .89  

n.19 

2 1 - 3 8  

i - e m n o  

1 . 9 3 0 ~ 0  
1 - 90000  

1.99000 
2.06000 
2.16000 
2.27000 

2 .60000 
2 .88000 

2-14 20 no 

3.25000 
3.72000 
u.28000 
5.02000 

7.07nnn 
5.  9 600 0 

8.38000 
9,60000 

11.10000 
13  - o no no 
15.8oonn 
18 .60000 

P R I l l A R Y  
0 . 0 7  
0. I d  
0.42 
1.09 
2.1u 

6. 36 
q . q 4  

14 .09  

27 .65  
311.94 
Ul.27 
46.80 
50.90 
53.36 
54 .56  
5 4 .  8 5  
54- 6 8  
5 4 .  1 3  
53.13 
5 2 - 1 6  
U Y .  84 
48.. a3 

4s. 4 3  
YU. 54 

u. no 

20. un 

46. an 

CASCiDF 
0.07 
0.18 
0.112 
1.09 
2.14 
u.00 
6.36 
9.8U 

14.09 
?0.90 
27.83 
36.01 
uu.32 
53.49 
63.03 
72.21 
81.05 
89.35 
95.13 

102 .82  
112.11 
117.711 
133.40 
151.39 
169.U3 
192.02 
222.50 

RNERGI(¶BV) 
1.93300 
1 - 95300 
1.91330 
2.05700 
2.12300 
2.22300 

2 . U 9 J O O  
2.6R000 
2.97300 
1.35330 
3.83300 
U.UlO00 
5.13030 

7.29000 
8.63930 
9.17330 

11.53330 
13.UOOOO 
16.30300 
19.10300 
28.70300 
38.30000 

95.Y0000 
191.00)OO 

2.343 D n 

6.1aJ3n 

57 .50300  

hT0CIrC DISPLAIFKFNT O S 3 S S - S E - T X U N S  (BARBS) BY FAST B L L Z T i l O N S  T V  V D  
2-60 A=lUU.270 

L’R I a A BY 
0.04 
0.13 
0. u 1  
1.03 
2.00 
3 . 7 2  
6. 10 
9.33 

13 .50  
19.45 
26.4‘4 
33.31 
39.39 
UU.68 
U8.52 
50.85 
51 I 96 
52.23 
5 3 . 0 5  
51.53 
50.57 
U9.67 
47.45 
4 6 - 1 1  
u4 .55  

U2.Ul 
43 .26  

CASCADE 
0.04 
0.13 
0.41 
1.03 
2.00 
3.72 
6. IO 
9.73 

13.50 
1 9 - 5 5  
76.62 
34.37 
a2.34 
51 .17  
60 .19  
h8.98 
77 .35  
8 4 . 3 2  

98.14 
107.04 
1 1 4 . 1 u  
131.95 
1 4 9 . 3 7  
161.59 
1 3 3 . 0 9  
211.99 

93.06  

TD=YB.O El ET=1.9T31162 f l E V  TD=92.0 EV FT=2.026962 ?IEV TO-36.0 EV ET=2.079358 MEV 
CASCADE ENERGY (REV) P R I K A R Y  CASCADE ENEHGY ( 1 E V )  P R I i 7 A R P  CASCADE E N E R G P  ( M e V )  

1.99000 
2.01000 
2.05000 
2.11000 
2.19O00 
2.28000 
Z.uooon 
2 . 5 m o n  

3.osonn 
2.76000 

3.45000 
3.9UD00 
U . 5 3 0 0 0  

h.31DOO 
7.49000 

10.20000 
11 .80000 
13 .80000 
16 .70000 
19 .70000 
29.60000 

59.20000 
9E.hi1000 

5.32000 

8.smon 

~ Y . U J O O O  

197.onooo 

P R I f l A R Y  
0.05 
0.14 
0.41 
1 - 0 0  
2.04 
3.49 
5.70 

12.99 
8 - 9 0  

18.62 
25.37 
3 1 - 8 9  
37.62 
4 2 - 6 7  
U6.3U 
4 8 - 5 5  
49 .61  
49.85 
49.67 
49.16 
U8.26 
47 .37  
4 5 - 2 6  
u 3 - 9 9  
42.51 
4 1 - 2 9  
40.48 

0 .05  2.nuonn 0 . 0 8  
0.14 
0.4 1 
1 - 0 0  
Z . 0 U  
3 .49 
5.70 

12.99 
lld.63 
2 5 . 5 5  
37.91 
110.115 
44.90 
51-55 
65.95 
7 4 - 0 1  
80 .Ul  
06 .98  
93 .91  

109 .21  
1 2 6 . 7 4  

154.47 
17U.95 
202.66 

8 - 9 0  

102 .18  

138.00 

z.06000 
2. i n n o n  

2.35000 

2.16000 
2.2u000 

2,47000 
2.63000 
2 . ~ 3 n n o  
3. i u o n o  
3.54000 
4.05000 
4 , 6 6 0 0 0  
5 . ~ 7 0 0 0  
6.48000 
7.70000 
9.12000 

in .5onon  
12. i o n o n  
i u .  i n o o o  

20.20000 

an.t~nnno 
60.sooon 

i o 1  .onooo 

17.2 00 0 0 

3 0.4 00 0 0 

202.00000 

0.11  
0.34 

1.82 
3 . 4 7  
5.55 
8 .59  

12.36  
17 .98  
24 .27  
30.61 
36. 10 

44. 36 
4 6 . 4 1  
47. U6 
J47.68 
47.51 

4 6 - 1 1  
45.30 
43.27 
42 .06  
40.65 
39. 49 
38.72 

o. a 7  

u n .  8 9  

4 7 - 0 3  

n. o u  
0.11 
0.35 
0. h7 
1 . 8 2  
3 -  u7 
4.55 
9.5u 

12.36 
1 7 - 9 9  
24.u-3 
31.60 
19 .87  
46.93 
55.16 
6 3 . 2 5  
70.93 
77.15 
83 .28  
89.76 
98.00 

104.55 
120.92 
132 .19  
1117.42 
167.U1 
193.95  

1 . 1 o ’ ) o o  
7 . 1 2 3 0 0  
2 . 1 6 J O O  
2.22300 
2.30100 
2 . 0 1 3 0 0  
2.53300 
L . ~ O O O O  
2.91900 
3.22130 
3.63000 

4.78300 
4.15000 

5 .61037 
6.6530‘5 
7.90000 

10.803DO 
1 2.4 I) 3 0 0 
14 .50000  
17.60000 

9.35300 

2n.70100 
31.10300 
U1.5O300 
62.30390 

i n 3 . 0 0 ~ o o  
2117.00ooo 

0 . 0 6  

0.31  
0.87 
1 - 7 7  
3.31 
5.25 
8.24 

11.99  
17.26 
2?. 29 
29.34 
3 4 - 6 5  
39.23 
42.55 
4u.55 
45.48 
45.69 
u5.52 
45.011 
uu.20 
43-40 
U1.46 
80.30  
38.94 
37.84 
37.10 

n. 1 4  
0.06 
0.14 
0.3’1 
0.87 
1.77 
5.31 
5.26 
B.2U 

11.99 
17 .26  
23.47 
30 .30  
37 .33  
115.06 
52.99 
60 .71  
6 8 - 0 1  
7 4 - 1 8  
79.90 
‘36.25 
9 3 . 9 6  

100.30 
115.93 
126.79 
141.86 

185.99 
160.37 
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ATOqIIC OISPLKENENT CR3SS-SEITJ<3NS ( B R R N S )  BY FRST ELECTBONS I N  TB 
2=65 A=158.930 

T O =  4.0 E V  Er=0.235409 N E V  TD= 8.0 EV ET=0.412551 I E V  TD=12.0 
E i e n G Y  (REV) 

0.23700 
0.24000 
0.24400 
0.25100 
0.261 00 
0.27300 
0.28700 
0.30hOO 
0.32900 
0.36900 
0.111 1 0 0  
0.47000 
0 .54100 
0.63500 
0 .75300 
0 .89400 
1.05300 
1.22000 
1.41000 
1.64000 
2.00000 
2.35000 
3.53300 
4 .70000 
7 .06000 

11 .70000 
23.50300 
47.00000 
70.60000 

117.00000 
164.00000 
235.00000 

PRIUARY 
12.45 
35.Ul 
65.07 

l l U . 5 3  
180.33 
252 .70  
329.38 
422.20 
52 0.24 
645 -53 
779.21  
906 .31  

1017.5'6 
1117.99  
1196.62 
1249.59 
1278.61  
1290.55  
1290.65 
1281.37 
1258 -116 
1233.93  
1163.10 
11 14.80 
1058.81  

964.91 
946.77 
938.54 
927.72 
920.33 
913 .74  

1006.86  

CASCADE I 
12.45 
35. 4 1 
65.07 

114.53 
180.33 
252.70 
329.38 
422.20 
520 .24  
645.53 
779 .21  
911.95 

1042.57  
1183.20 
1326.18  
1465.89  
1594.75 
1714.49  
1830.09 
1951.69 
21 13.01 
2246.03  
2589.34 
2836.95 
3197.68  
3651.63  
U288.38 
4928.82 
5303.37 
5765.39  
6071 - 1 6  
6395.11 

: K E R G Y  ( U E V )  
0.41600 
0.42000 
0 .42900 
0.44100 
0.45800 
0.47800 
0 .50300 
0.53600 
0.57700 
O.fi3900 
0.72200 
0.82500 
0.94900 
1.11000 
1.32000 
1 .56000 
1 .85000 
2.14000 
2.47000 
2.88000 
3.50000 
u. 12000 
6 .18000 
8.25000 

12.30000 
20.60000 
41.200 00 
8 2.5 000 0 

123.00000 
206.00000 
288.00000 
~ 1 2 . 0 0 0 0 0  

P R I N A  HI 
4. 06 
8.93 

19 .99  
34.86 
56. 014 
80. 86  

111 .37  
150. 27 
195 .79  
251 .96  
328.68 
398 .75  
'462.33 
520.18 
567.76 
598.55 
616.76 
623.58 
624. 10 
619 .46  
608. 23 
596.20 
562 .94  
541.61 
517.78 
495 .01  
478.94 
471.21 
467. 11 
461 .45  
4 57. 9h 
454.88 

CASCADE 
U. 06 
9.93 

19.99 
3'4.86 
56.00 
AD.  86 

111.37 
150 .27  
195.79 
257.96 
328.87 
U02.84 
477.65 
558.48 
645.05 
726.32 
807 .70  
876 .20  
943.10 

1014.20  
1104.04 
1179.01 
1364.91  
1497.98 
1682.  18  
1919.54  
22UO. 7 1  
2562.67 
2746.54 
2981 - 55 
3132.79 
3293.99  

E N E R G Y  (YEV) 
0 .56500 
0.57200 
0.58330 
0 . h 3 3 3 0  
0.62230 
0.65330 
0.69130 
0.72330 
0.79530 
0.86900 
0.991 D O  
1.12300 
1.29300 
1.51300 
1.79330 
2.13330 
2.52300 
2.91300 
3.36300 
3.92500 
11.76300 
5.60000 
8.U1300 

11.23330 
16.80300 
28.003 0 0  
56.003 0 0  

112.00330 
168.00330 
280.00300 
392.00300 
560.00300 

E V  ET=0.560978 U E V  
P R I U A R Y  

2.11 
4.73 
9.75 

18 .00  
29.34 
44.u9 
63 .  U2 
88.58 

119.01 
161.31 
210.12 
258.95 
303.89 
344. 17 
376.03 
397.17 
408.32 
412.05 
411.65 
407.85 
399.87 
391.69 
369 .93  
355.71 
3Ul.  5 4  
327.77 
318.36 
313.45 
310.63 
306.88 
30U. 64 
302.78 

CASCADE 
2.11 
4 - 7 3  
9.75 

1 8 - 0 0  
29.34 
44.49 
53.42 
98.58 

119.01 
161.31 
210.40 
262.34 
315.99 
373.87 
11311. 4 5  
494.60 
551.37 
599.04 
646.04 
6545.77 
757.78 
809.24 
936.72 

1026.35 
1152.36 
1310.30 
1525.43 
1739.78 
1864.12 
2018.98 
2120.13 
2227.21 

ATONIC DISPLAZENENT CROSS-SECTIONS ( B A R N S )  BY PAST ELEClRONS I N  TB 
z=65 A=158.930 

TD=15.0 E V  EF=O.691141 N E V  TD=20.0 EV ET=0.808526 n E V  TD.24.0 E V  ET=0.916289 n E V  
E V E  RCP (PI FV) 

0.69800 
0.70900 
0.71800 
0.73900 
0.76700 
0.80100 
0.84300 
0 .59800 
0.96700 
1 .07000 
1 .20000 
1.39000 
1 .58000 
1 .86000 
2.21000 
2.62000 
3.11000 
3 .59000 
4 - 1 u o o o  
4.83000 
5 .87000 
6.91000 

10.30000 
13.80000 
20.70000 
34.50000 
69.10000 

207.00000 
i 3 e . o o o o o  

P R I l l A R Y  
1.39 
2.68 
5 .93  

11.36 
1 9 - 4 1  
30.04 
43.93  
62.60 
85.73 

118.09 
153.81 
193.68 
226.83 
258.65 
282.68 
297.68 
305 .55  
307.76 
306 - 9 7  
303.11 
297.41 
291.13 
275 .35  
265.59 
25'4.63 
244.88 
238.37 
234.76 
232 .62  

CISChDE 
1.39 
2.68 
5.93 

11 .36  
19.41 
30.04 
43 .93  
6 2 . 6 0  
8 5 . 7 3  

118 .09  
1511.07 
196 .70  
236.74 
283. 4 8  
331 .21  
376 .87  
421.62 
458.28 
494.06 
5 3 2 . 1 1  
579 .76  
619.10 
714.11 
783 .33  
878.29 
997.20 

1159.26 
1319.68  
lU12.85 

E N E R G Y  (REV) 
0 .81600 
0.82400 
0.84000 
0 .86500 
0 .89700 
0.93700 
0.98600 
1.05000 
1 .13000 
1.25000 
1 .u1000 
1.61000 
1.85000 
2 .18000 
2 .58000 
3.07000 
3.63000 
4 .20000  
4. 85000 
5.651000 
6 .87000 
8 .08000 

12.10000 
16.10000 
24.20000 
u0.40000 
80.80000 

161.00000 
242.00000 

P R I N l R Y  
0.86 
1.87 
u. 12 
8.18 

14.16 
22.49 
33. 50 
48.44 
67 .07  
93.41 

124 .05  
154.86 
182 .95  
208.05 
226.59 
238. 44 
244. 1 3  
245. 58 
24U. K 2  
241 .19  
236.56 
231.50 
218.91 
211 .49  
2 0 2 . 9 0  
195. 4 0  
190. 4 9  
187.64 
185.90 

8.  
14 
22 
3 3  
48 
67 
93 

CASZIDZ 
3.86 
1.87 
4.  12 

18 
1 6  
49 
50 
U4 
07  
41 

12u 35 
157.53 
191 .27  
229.81 
267.99 
306. 10 
341.73 
372 .03  
401.  3 3  
431.92 
470.50 
502.05 
579.53 
633.85 
7 10. 42 
806. OR 
935.63  

1063.53 
1 1  3 5 . 3 9  

E N E R G Y  ( Y  E V )  
0.92500 
0.934,10 
0.95230 
0.91300 
1.01300 
1.06330 
1.11330 
1.13330 
1.29300 
1.42300 
1.63300 
1 .8?300 
2.10300 
2.47000 
2.93300 
3.4'3300 
4.12300 
4.75000 
5.P9300 
h . ' l l300  
7 .78300 
9.16300 

13.70300 
18.30300 
27.90300 
45.30300 
91.5O3OO 

183.00300 
274.00300 

P R I  R A RY 
0.6U 
1.38 
3.08 
6.24 

10.17 
17.65 
25.86 
39.69 
55 .33  
78.28 

103.97 
130.25 
153.10 
179.12 
189.51 
198.92 
203.35 
204. 28 
203.29 
200.75 
196 .32  
192.0'1 
181.69 
175.55 
168.63 
162.54 
158.61 
156.24 
154.79 

CASCADE 
0.64 
1.38 
3.08 
f1.24 

10.17 
1 7 - 6 5  
25.85 
39.69 
5 5 - 3 3  
78.23 

132.80 
l h l . 1 4  
193.45 
726.21 
258 .08  
288.36 
313 .63  
338.07 
36U.16 
196 .23  
422.87 
487.53 
533.54 
596.85 
676.89 
784.93 
891 .90  
953.66 

104.29 
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A T O H I C  D I S P L A Z E 8 E N T  C R D S S - S ? ! C T I ? N S  ( B I I R N S )  YP PILST E L E C T R 3 N S  TN 'MI 
z=65 A=158.930 

TD=72.0 EV ET=l.l lOUlO 1IEV TU.36.0 ET ET=1.199313 *BV T0=28.J E V  ET=1.916468 rlEV 
E N E R G Y  (REV) ENERGr  ( f l E V )  PRLNRRY CAiCADE 

1 - 02 0 0 I )  0.17  0 .17  1 .12000 
PRIMRRY 

0.3u 
0.76 
1 .76  
3.6 3 

c - A S C R O E  
0 , 3 4  
0.7h 
1.76 
3.63 
7.52 

12.12 
1 9 - 2 8  
29. 10 
'11.21 
58.92 
79.12 

101 .15  
1 2 ? . 1 0  
1 4 7 . 8 2  
172.64 
196.76 
219.99 
239.32 
257.96 
217 .63  
301.81 
321.97 
370 .75  
u05.52 
853 .32  
5 1 3 - 1 2  
59U.24 
674.57 

ENERCP ( l e v )  
1.21300 
1 . 2 L ' J O O  
1.24300 
1 .28300 

PHJd A R T  
0.29 
0 - 6 1  
1.39 
3.41 
6 - 6 3  

11 .21  
17.17 
25.3% 
3 6 . 3 2  
51.9h 
70 05 

103.61  
117.33 
127-18  
132.97 
135. If6 
135.73  
134.78 
132.89 
129.94 
127 .03  
120.2'3 
116.25 
111 .76  
108.00 
105.60 

a7 96 

iou.01 

CASCADE 
0.29 
0.61 1.03000 

1. 08000 
1.12000 
1.17000 

1.  04000  

t.24noo 
1.32000 
1 .42000 
1 - 57000 
1 .77000 
>.07000 
2.33700 

0.70 
1 . 9 8  
u.37 
R.27 

13.96 
22.88 
3 3 . 6 9  
U7.28 
6 6 . 5 8  
8 9 - 0 3  

112.25 
131 - 9 4  
1U9.86 
162.86 
170.611 
174.29 
1 7 4 . 8 5  
113.87 
111.59 
161.72 
16U. 16 
155.23  
150.05 
144.18 
139.13 
135 .89  
133.84 

0.70 
1.98 
4 .31  
8 . 2 7  

13.96 
2 2 . 8 8  
33 .69  
U7.2H 
G6.58 
89.3% 

114.63 
139.31 
167 .33  
195 .72  
223.32 
249 .51  
271.3U 
292.44 
31U.92 
3U2.56 
.3 6 4.6 4 
r(21.12 
U60.62 
519.97  
583 .61  
675 .49  
7 6 7 . 9 7  

1.13000 

1.18000 

1. 28000 
1.35000 
1 .UUOOO 

i . i s o n o  
1 - 23000  

1.39 
3.41 

7.52 
12.12 
19. 28 
29. i n  

1.33300 
1.39300 

6.63 
11.21 
17.17 
25.32 
36.32 
51.95 
70.34 
90.03 

132.00 
1 1 - 4 1  
176.21 
1 9 6 . 9 8  
21u.10 

2U8.30 
269.02 

109.97 

2 3 (i. .r 3 

1.4rj)no 
1 . 5 5 3 3 0  
1.117000 
1 .95300 
2.09100 

1.5c,000 
1 .72000 
i .94noo 

41.21 

7 8 - 8 1  
5a. 9 2  

2.22000 
2 .55000 

98-89 
116.21  
131. 53 

2.39300 
3.75300 

3.53300 
U.55000 

6 .23300  

8.393DD 
10.10J00  

i .2 i : )on 

5.39700 

1.197110 

2 .74000 
3.25000 

4 .57000 
5.28000 

3 . ~ 6 3 0 0  

2.99000 
3.550 0 I) 
4 .11000 
4 ,99000 
5 .71000 
6.66000 
1 .17000 
9 .43000 

1 1 . 1 0 0 0 0  
16 .60000 

142.%3 
1 U P .  44 
152-U2 
152.83 

5.09300 

0 . ~ i 3 0 0 0  
7. ? 1 0 0 0  

10 .13000 
1 5 . 2 0 0 0 0  
20.30000 

50 .80000 

203.060110 

3n.unnoo 

i o 1  .onooo 

151.85 
lU9.19 
146 .35  
143.11 
135.48 

11.903r)O 
17.90300 

287.02 
331 .11  
3 h 1 -138 
404.55 
457.86 

22.20000 
33 .30000  
55.50000 

11 1.003 0 0  
222 .00000 

1 3 0 . 9 8  
125 .90  
121.61 
11%. % >  
1 1  1 .05  

2? .9n)oo  
3 c,. 90 0 0 0 
59.90300 

119.003DD 
2 3Y - 00) 0 0  

529.28 
6117.13 

BTO'IIC D L S P L A T E B E N T  C K D S S - S L C T I O V S  ( B A R N S )  BY FAST ELECTRONS IN T8 
2=65 8=158 .9?0  

EV ET=1.283761 MEV 
P R I R R R Y  CASCADE 

0 . 1 2  0.1% 

T D = , ~ U . ~  F T = I . ~ ~ U U I ~  nsv 
ENERGY ( H F V )  PRIRARY CASZP.DE 

1.37000 0.09 0.QY 
1.39000 0. 49  0 . u 9  
1 . 4 1 0 0 0  1.01 1.01 
1 - 4 5000  2. 3 8  z. j Y  
1.51000 5.07 5.07 
1. 58000  8.91 8 . 9 1  
1.6fiO00 1 3 -  8 6  13. (16 
1.77000 21.14 21.14 
1 .91000 30.92 30.52 
2.11000 
2.38000 
2.72300 
3.13000 
3.68000 

5.18000 
fi. 13000  
7.09000 
R .  1 8 0 0 0  

~1.3fioo0 

9.55000 
i i . 5 n o o o  
11. 6 0 D O O  
20 - 4 0000 
27.70000 
90.90000 
63.20000 

772.0000 0 
1 36 I 0000 ti 

m = i i i . o  
ENLRGP ( q E V )  

1.  45300 
1 - 4 7 'I 1) 0 
1 . 9 9 5 0 0  
1.5u300 
1.60390 
1.67300 
1.75000 
1.87330 
2.01300 
2.23390 
2.52330 
2.09030 
3.31300 
3.89330 

5.Ul000 
6.Ufl300 
7.U93OO 
8.65000 

10 - 0 9  3 9 0 
1 2 . 2 0 3 0 0  
1U.UU300 
21.601)30 
28. $0 3 30 
U3.203UO 

144.00000 
288.00300 

n.5in30 

72.003 3 n 

EV E T = l . U 4 1 7 3 8  K E V  TO=40.D 
ENERGP (mET) 

I .  29000 
L'RRIFIAHP CASClDE 

0. I 1  0.11 
0.45 v.45 
0.89 0. e 9  
2.39 2.39 
iI ~ '78 u.79 

1.3OOOO 
1.33000 
1.3700U 

1.9R000 
1 . ~ 2 0 0 0  

0.36 0.36  
1 . 2 8  1.28 
2.96 2.96 
5.63 5 .63  
9 .43  9.43 8.13 8.13 

1Z.US 12 .45  1.56000 

1.79000 
1 .98000 
2.29900 

i.fi6non 
15 .16  15.16 
22.83 2 2 . 8 3  
32.9U 32.911 
U6.93 
63.52 
79.61 
93.U2 

105.95 
114 .68  
1 1 9 . 7 6  
1 2 1 . 9 0  
127.06 
121 .14  
119.U1 
116.59 
114 .02  
107.95 
10U.45 
100.4u 

97.13 
9u.79 
93.511 

1 9 - 3 8  1Y.70 
27.58 27.58 
39.17 34.77 
53.60 53.89 
6 I . O I  h B . 8 9  

06-93 
63.8 1 

U3.18 
57.98 
72.66 
85 .47  
96 .63  

10u-  4u 
108 .96  
110.80 
i i o - a a  
i i n . 0 1  
108.39 
105.12 
103.  48 

97.97 
94. 83 
9 1. 22 
8%. 211 
86.3 5 
85.05  

U3.18 
SY. 26 
74.5u 
'31.09 

109.115 

2 .56000 
2.95000 
3 . 4 6 0 0 0  
4.10000 
4.87000 
5 .77000 
5 . 6  7000 

8 . 9 9 0 0 0  
7.70000 

i 0 . 9 0 0 0 0  

81.59 
99.85 

119.6U 
139.84  
159 .54  
1 7 8 . 2 6  
1'13.81 
208.84 

7 8 . 6 7  81.01 
88.82 100.88 
95.90 117.U7 
99.93 13U.31 

101.56 150.00 

127.89 
145.90 
162.85 
177.08 
1 9 0 . 7 3  

101.58 163.01 
100 .74  175.Ell 

9 9 - 3 3  18ll.11 

f 

27U.65 
244.16  
260.06 
249.52  
327 .10  
365.64 
u13.uu 
U7R.23 
542 .49  

70s. 22 
222.27 
2 3 7 . 3 8  
213.31 
298.40 
3 3 3 . 4 s  

96.90 2011.87 
1U.68 218.57 
99 .69  241-54 

63.54 3 0 6 . 4 8  
130.85 3Uh.UU 

8 6 - 8 1  274.55 

12.80000 
1'1. 200 00 
25.60000 
38 .50000 
64 .10000 

128.00000 
2 5 6 .  aonno 

377.05 
U35.8U 
U34.25 

79.12 U00.57 
77.93  95u.10 
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LTONIC DESPLAIERENT CR3SS-SECTIONS (BARNS) BY FAST ELECTRONS IN TB 
Z=65 A=158.930 

TD.52.0 E V  ET=1.516114 R E V  TD=56.0 EV FT~1.587856 'IEV TD=50.0 EV ET=1.657226 IEV 
CASCADE ENERGY (REV) P R I R L R Y  CASCADE ENERGY f q E V I  P R I R A R Y  CASCADE ENERGY (MEV) 

1.53000 
1.54000 
1.57000 
1.62000 

1 - 15000 
1.81000 
1.97000 
2.12300 
2.34300 
2.65000 
3.03300 
3.U8DOO 
4.09QOO 
4.85000 
5.76000 
6.82000 

9.09000 
10.60000 
12.80000 
15.10000 
22.70000 

i.6eooo 

7.egooo 

PRIRARY 
0.16 
0.30 
0.86 
2.18 
P.27 
7.20 
11.46 
18-10 
25 86 
36.62 
49.68 
62.18 
72.83 
82.16 
88.66 
92.31 
93.74 
93.12 
92.92 
91.51 
89.36 
87.32 

80.05 
19.06 
74.59 
73.02 
11.92 

82.10 

0.16 1.60000 0.11 
0. 73 
0. 89 
1.82 
3.95 
6. 94 

10.76 
16.68 
24. 07 
34.51 
46.13 
57.85 
67.91 
76. U 1  

85.76 
87.03 
86.98 

84.89 
82.89 

76.70 
7U. 27 
71.49 
69.29 
61.79 
66.77 

82.43 

86.21 

ao. 99 

0.11 
0.23 
0.89 
1.82 
3.95 
6.94 
10.76 
16.68 
24.07 
34.52 
4 6 - 4 0  
59.52 
12.71 
87.13 
101.94 
116.13 
129.60 
140.77 
151.57 
162.92 
176.54 
180.24 
216.85 
236.51 

290.21 
344.37 
390.46 

263.98 

1.6jOOO 
1.69300 
1.72300 
1.77300 
1.R3300 
1.92300 
2.02330 

0.10 0.10 
0.32 0.32 
0.77 0.77 
1.82 1.82 
3.4s 3.45 

0.30 
0.86 
2.18 
4.27 
7.20 
11.46 
18.10 
25.06 
36.62 
49.97 
63.94 
77.89 
93.53 

109.33 
124.62 
139.09 
151.10 
162.68 
174.90 
189.58 
202.20 
232.83 
254.16 
283.57 
320.59 
370.28 
419.93 

1.61000 
1.65000 
1.69000 
1.16000 
1.84000 
1.93000 
2.06000 
2.22000 
2.46000 
2.77000 
3.17000 
3.65000 
u. 28000 

6.03000 
7.14000 
8.25000 
9.52000 
11.10000 
13.4 00 00 
15.80000 
23.80000 
3 1.70000 
47.60000 
79.30000 
158.00000 
317.00000 

5 .  oeooo 

6.45 6-45 
10.27 10.27 

2.15500 
2.32500 
2.56000 

15.60 15.60 
22.66 22-66 
32.05 32.06 

2.90300 
3.31 500 
3.91300 
4.47300 
5.30300 

43.48 U3.76 
54.20 55-81 
63.56 611.19 
71.47 R1.69 
77.01 95.46 

6.29100 
7.P5300 
8.61000 
9.94300 
11.60300 
14.00300 
16.50300 
24.80300 
33.103130 
U9.70300 
82.80300 

165.03330 
331.03330 

80.07 108.73 
81.22 121.3n 
81.15 131.80 
80.40 141.93 
79.15 152.59 
11.27 165.30 
75.51 176.20 
71.53 202.77 
69.26 221.26 30.30000 

45.40000 
75.80000 
151 .OOOOO 
303.00000 

66.69 246.90 
61r.60 278.86 
63.26 321.96 
62.31 364.96 

ATONIC DISPLAZ EHENT C R3 S S - S Et TI 0 N S (BAR NS ) 
2=65 A=158.930 

B7 FAST ELEClRONS IN T0 

T D = 6 4 . 0  
ENERGY (fl EV) 

1.74000 
1.75300 
1.79000 
1.84300 
1.91000 
2.00000 
2.10000 
2.24000 
2.41000 
2.67000 
3.01000 
3.44000 
3.96000 
4.65000 
5.51000 

E V  ET=1.724444 R E V  TD=~$.o EV ~~=i.789698 a e v  TD=72.O 
ENERGY f ' I E V )  CASTIDS 

EV ET~1.853153 l3EV 
CRIRARY CASCADE CASCADE 

0.11 
0.20 
0.71 
1.64 
3.37 
6.10 
9.56 
1U.76 
21.16 
30.36 
40.96 
52.41 
64.07 
76.83 
89.72 
102.31 

123.92 
133.15 
143.05 
155.49 
165.69 
190.49 
207.71 
231.81 
261.89 
302.37 
342.51 

iiu.08 

ENERGY (REV) 
1.80000 
1.82000 
1.86000 
1.91000 

2.07000 
2.18000 
2.32000 
2.50000 
2.17000 
3.13000 
3.57000 
u. 11000 
4.83000 
5.72000 

i.9eooo 

PRIPIARY 
0.06 
0 .22  
0.69 
1.54 
3" 10 
5" 56 
9.02 
13.76 
19.93 
28.64 
38.57 
48.02 
56.28 
63- 29 
68. Oh 

0.11 
0.20 

0.06 
0.22 
0.69 
1. 54 
3.10 
5.56 
9.02 
13.76 
19.93 
2B. 611 

S9.50 
60.51 
72.61 
84.73 
95.59 

107.72 
116.95 
125.69 
135.19 
146.87 
156.12 
179.69 
195.91 

246.81 
284.80 
322.13 

33. eu 

218.53 

l.8iOOO 
1.89330 
1.92130 
1.98300 
2.05000 
2.14100 
2.26700 
2.40300 
2.59300 
2.87300 
3.24300 
3.70700 
4.26300 
5.00300 
5.93000 
7.04000 
8.33300 
9.6?300 

1 1  -10300 
12.90300 
15.70300 
18.53300 
27.70000 
37.00300 
55.50300 
92.60300 

185.00300 
370.00300 

0.09 
0.24 
0.56 
1.48 
2.91 
5. 16 

12.95 
18.92 
27.18 
36.52 
45-53 
53.31 
59.85 
64.36 
66.81 
67.67 
67.55 
66.89 
65-85 
64.20 
62.73 

57.60 
55.49 
53.78 
52.63 
51.90 

a.61 

59.48 

0.09 
0.24 
0.56 0.71 

1.64 
3.37 
6.10 
9.56 
14.76 
21.16 
30.36 
U0.69 
50.88 

1. 48 
2.91 
5.16 
8.61 

12.95 
18.92 
27.19 
36.78 
46.97 
57.u0 59.66 

67.11 
12.25 

68.76 
80.33 
91.46 
101.9fi 
110.72 
119.10 
127.77 
138.86 
1 47.91 
169.91 
185.38 
206.70 
233.4U 
269.49 
305. 16 

6.55000 
7.75000 
8.96000 

75.10 
76.14 
76.04 
75.36 
74-19 
72.35 
70.70 
67.01 
64.89 
62.48 
60.54 
59.29 
58.41 

6.80000 
8.05000 
9.30000 
10.70000 
12.50000 
15.20000 

10.71 
71.66 
11.511 

10.30000 
12.00000 
1 4.60000 

70.88 
69.75 
68-01 
66. 51 
63.01 
61.03 

17.20000 
25.80000 
34.40000 

17.80000 
26.80000 
35.70000 

5 1 - 70000 
86.20000 
172.00000 
3Q [ I .  0 00 00 

53.60000 
89.40000 
178.00000 
357.00000 

58.78 
56.46 
55.80 
54. 96 
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A T O f l I C  DISPLAZEnENT CROSS-SECTIONS (BARNS) BY FAST ELECTRONS IN T B  
2=65 R=158.930 

TDz76.0 E V  ET~1.97U948 tlEY ID=80.0 EV EW1.975208 I E V  TD33U.O EV ET52.034041 
E N E R G Y  (NEVI PRTHllRY CASCADE ENERGY (REV) 

1.93000 0 .07  0.07 1 .99000 
1 .95000 
1 . 9 9 0 0 0  
2.0'1000 
2.12300 
2.22000 
2 .33000 
2.48000 
2.68000 
2 .96000 
3.35900 
3.82000 
4.40000 
5.17000 
6 .12000 
7 .27000 
8.61000 
9.95000 

l l . u o o o o  
13.400 00  
16.23000 
19.10000 
28.70000 
38.20000 
57.40000 
95.70000 

191  .OOOOO 

0.20 
0.59 
1.29 
2 . 7 8  
5.10 
8.02 

12 .30  
18.08 
25.68 
3Q.73 
43 .18  
5 0 . 5 8  
56 .80  
fil. 00 
63.30 
64 .10  
63.97 
63.38 
62 .31  
60.79 
59.39 
56.30 
54.5u 
5 2  .=4 
50.9U 
49.91 

0 .20  
0 .59  
1 . 2 9  

5 .10  
8 .02  

12 .30  
18 .08  
25 .69  
34.99 
44 .57  
5 4 . 5 0  
65 .37  
7 6 . 2 2  
8 6 . 8 2  
96.84 

1 0 5 . 1 2  
712 .73  
121 .57  
1 3 1 . 7 3  
140.37 
161.37 
175.85 
196.1U 
221.43 
255 .54  

2.78 

2.01000 
2 . 0 5 0 0 0  
2.11000 
2 .19000 
2.29000 
2 .n0000 
2.56000 
2 . 7 6 0 0 0  
3 .06000 
3.45000 
3.95000 
U. 5 4 0 0 0  
5.39000 
6 .32000 
7 .50000 
8.8R000 

10.20000 
1 1  - 8000 0 
13 .80000 
16 .70000 
19.70000 
29.60000 
39.50000 
59.20000 
9R.70000 

197.00000 

PRItlARY 
0.06 
0.18 
0. 53 
1.30 
2.49 
u. 8 4  
7. 54 

11.76  
17.10 
2U. 63 
32.98 
9 1.26 
48.16 
54. 01 
58.01 
60.16 
60 .89  
60 .77  
60.16 
59 .17  
57.71 
56 .38  
53" 45 
5 1.77 
49.89 
48 .38  
47 .41  

C A S ~ A O E  
0.06 
0.18 
0.53 
1 .30  
2.69 
(1.84 
7.50 

11.76 
17.1D 
23.63 
33.23 
r(2.63 
51.9U 
62.23 
72.66 
82.68 
92.19 
93.7u 

107.49 
115 .63  
125.33 
133.57 
153.54 
167.41 
186.57 
210.60 
243.01 

ENERGY ('I E V )  
2 . 0 5 0 ~ 0  

2 . 1 1 1 0 ~  
2.07000 

2.17100 
2.25300 
2.35300 
2.118330 
2.6%)00 
2.84100 
3.15500 
3.55330 
a.06300 
4,67300 
5.U930O 
6.50300 
1.72300 
9.14300 

10.50300 
12 .20300 
14.20)OD 
17.20000 
20.30300 
30.53300 
90.60300 
6 1  .DOJOD 

101.00300 
203.00300 

RTORIC DISPLAIEtlENT CRDSS-SECTIONS (BARNS) BY FAST ELECTRONS IN TS 
2=65 A=158.930 

T D = S R . O  zv ~ r = 2 . 0 9 1 5 4 5  m v  TDr92.0 EV E T ~ 2 . 1 4 7 8 0 5  R E O  TD=36.0 
E N E R G Y  (tlEV) 

2.11000 
2 - 1 1 0 0 0  
2.17000 
2.23000 
2.32000 
2.u2000 
2.55000 
2 .71000 
2.92000 
3 .24000 
3.66000 
4.18000 
U.81DOO 
5.64000 
6.69000 
7 .94000 
9.41000 

10 .80000 
12 .50000 
14 .60000 
1 7 . 7 0 0 0 0  
20.90000 
31 .30000 

62.70000 
104.00000 
209.00000 

ui.BnDoo 

PAIXARY 
0.0fi 
0 . 1 6  
0.46 
1.11 
2 .45  
4 .31  
7.06 

10.72 
15.57 
22.51 
30.24 
37.63 
43.911 
4 9 - 2 0  
52.80 
5 4 - 7 1  
55 .35  
55 .22  
54.69 
5 3 - 7 8  
52.uo 
51.18 
48.55 
47.01 
45.32 
4 1 - 9 8  
43.09 

CASCADF 
0 .06  
0 .16  
0 .46  
1 .11  
2.115 
4.31 
7 . 0 6  

10 .72  
15.57 
22.51 
30.49 
38.91 
47.49 
56 .80  
6fi.33 
75 .47  
8 4 - 1 8  
91.01 
98.09 

105.44 
114 .35  
121.89 
139.90 
152.55 
170.01 
1 9 1 . 6 4  
221.40 

EWERGY (VEV) I 
2.16000 
2.19000 
2 .23000 
2.29000 
2.38000 
2.49000 
2.62000 
2 .79000 
3.00000 
3 . 3 2 0 0 0  
3 .75000 
4.29000 
4 . 9 3 0 0 0  
5.79000 
6 .87000 
C.16000 
9.66000 

11 .10000 
12. ROO00 

18.20000 
21.40000 
32 .20000 
42.90000 
64.40000 

107.00000 
21  u.00000 

i5 .ooono 

'RIB&RY 
0.03 
0. 1 7  
0.45 
1.06 
2. 3 0  
4.24 
6.79 
10.43 
14.96 
21 .u4  
28.86 
36.04 
U2.03 
4 7 - 1 0  
50 .54  
52.35 
52.94 
52 .80  
52.26 
5 1 . 3 8  
5 0 . 0 8  
4.8.95 
46.40 
U4.96 
9 3 - 3 4  
42. 05 
111.21 

CASZADE 
0, a? 
0.47 
0.05 
1.06 
2.30 
8.21 
6.79 

10.43 
14.96 
21. u5 
29.09 
37.28 
45.42 
54.43 
63.57 
72.36 
80.64 
R7.2U 
93.85 

101.03 
109 .59  
116 .62  
134.06 
146.06 
162.80 
183 .56  
211.83 

EVERGY(YEV) 
2.22300 
2.28000 
2.29300 
2.35500 
7.44300 
2.55300 
2.69330 
2.86300 
'1.08300 
3.41300 
3.85300 
u.40000 
5.06000 
5.94300 
7.04300 
11.37000 
9.91 300  

ll.ttO30i) 
13.20300 
15.40000 
18.70000 
22.00300 
33.00300 
44.00000 
66.00300 

110.00300 
220.00300 

PHlRA R Y  
0.06 
0.17 
0 .49  
1 * 1 9  
2.46 
4.u4 
7.31 

11.32 
16 .28  
23.50 
31.4'1 
39 .28  
45.89 
51.51 
55.27 
57 .30  
57.99 
57.86 
57.25 
56.33 
54.93 
53 .66  
50.87 
49.29 
47. 50 
46.08 
45.15 

CA 
REV 
CADE 
0.06 
0.17 
0.99 
1.19 
2-46 
4.uu  
7.39 
1.32 
6 - 2 8  

23.50 
31 .68  
u0.58 
49.52 
5Y.42 
69.28 
78.69 
68.01 
95.16 

102.76 
110.28 
119.57 
127.4U 
146.46 
159 .56  
177 .92  
200.51 
231.68 

E V  ET=2.202900 BEV 
PRIRARY 

0.05 
0.13 
0 .45  
1.02 
2.19 
3.97 
6.38 
9.99 

14.43 
20.69 
27.70 
34.60 
40.36 
45.13 
48.45 
50.10 
50.73 
50.59 
50.04 
49.21  
47.96 
46.87 
44. u5 
4 3 i 0 7  
41.52 
40.29 
39.49 

C A S C A D E  
0.05 
0.13 
0.45 
1.02 
2.19 
3.97 
6.38 
9.98 

14.U3 
20.69 
28.01 
35.80 
U3.66 
52.28 
61.00 
69.88 
77.U2 
83.80 
90.31 
97.00 

105.24 
112.00 
128.59 
140 .13  
156.13 
176.16 
203.2U 
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ATOHIC DISPLACEMENT CHOSS-SECTTONS (BARNS) BP PAST ELECTRONS I N  Y8 
2=70 A=173.040 

TO= 4.0 EV ET=0.252810 R E V  TO= 8 . 0  E V  ET=O.440678 R E V  T0=12.0 EV ET=0.597141 I E V  
CASCADE ENERGY (IEV) 

5 .45  0.60300 
E N E R G Y  ( ~ E v )  

0.25500 
0.25700 
0.26200 
0.27000 
0.28000 
0.29300 
0.30800 
0.32800 
0.35300 
0.39100 
0.44200 
0 .50500 
0 .58100 

0.80800 
0.96000 
1.13000 
1.31000 

0.68200 

1 .51000 
1 .76000 
2.14000 
2 .52000 
3.73000 
5.05000 
7 .58000 

12 .60000 
25.20000 
50 .50000 
75.80000 

126.00000 
176.0 00 00 

PRIRARY 
17.60 
33. 40 
71.88 

130.54 
199 - 3 3  
282.11 
369.48 
474.33 
589.53 
737 .11  
8911.45 

1040.95  
1168.05  
1280.52 
1364.27 
1416.69 
1440.61 
1444.66 
1435.98 
1416.18  
1 380.19 
1344.72 
1251.86 
1193.09 
1128.58  
1070.35 

1006.70 
996.81 
983.29 
974.56 

1026.11  

CA SCAD E 
17 .60  
33.40 
71.88 

130 .54  
1 9 9 . 3 3  
282 .11  
369 .48  
474 .33  
589 .53  
737.1 1 
894.44  

1048.06  
119R.54 
1359.1  C 
1520.97 
1678.45  
1823.72 
1953.91  
2078.37 
2212.93  
2385.37 
2531.16  
2901.6 1 
3167.86  
3553.31  
4 0 4 0 . 8 8  
4716.13  
5399.92 
57 96.67 
6288.74 
6608.76 

E N E R G Y  (HEV) 
0.44500 
0.44900 
0.45800 
0.41100 
0 .48900 
0 .51100 
0 .53700 
0 .57200 
0 .61600 
0.68300 
0 .77100 
0.88100 
1 .01000 
1 .18000 
1 . a 1 0 0 0  
1 .ti7000 
1 - 98000 
2.29000 
2.64000 
3.08000 
3.14000 
4.40000 
6 .61000 
8 . 8 1 0 0 0  

13 .20000 
22 .00000 
44.00000 
88 .10000 

132.000 00 
220.00000 
308.00000 

10.56 
22.22 
39.41 
63.61 
93.40 

128 .33  
174.06 
228 .38  
302 .95  
385 .55  
U66.87 
537 .42  
6 0 0 .  87 
651.95 
681 .35  
695 .25  
697.26 
692 .60  
682.2U 
664.26  
647.21 
604. 20 
578 .88  
551.29 
526 .43  
509.49 
500 .85  
495.72 
488 .85  
484. 84 

10.56  
22.22 
39.41 
63.61 
93 - 80 

1 2 8 . 3 3  
174.06 
228.38 
302.95 
385.84 
472.05 
556.03 
641.34 
747 .13  
838.31 
927 .45  

1001.91 
1073.77 
11 50.69 
1246.80 
1326.79 
1 5 2 6 . 1 1  
1667.48 
1866.30  
2116.83 
2859.14 
2801.38 
2998.67 
32U4.W 
3405.63 

0.60900 
0.62100 
0.63800 
0.66200 
0.69200 
0.72800 
0.57600 
0.83500 
0.92500 
1.01aooo 
1 .19000 
1.31000 
1.61000 
1.91000 
2.26000 
2.68000 
3.10000 
3.58000 
U.17000 
5.07000 
5.97000 
8.95000 

11.90000 
17.90000 
29. R O O  0 0  
59 .7  00 00 

119.00000 
1 7 9  .O 0000 
298.00000 
417.00000 

PRIRll RY 
2 . 5 9  
5.36 

11.22 
20.17 
33.77 
51.83 
74 .  2 3  

104. UB 
140.544 
191.26 
246.RR 
30Ll.4U 
355.01  
399.77 
432 e 27 
451.09 
459.30 
459.70 
455.68 
448.15 
435.69 
424.23 
396.71 
381.13 
363.73 
348.63 
338.70 
333.10 
329.57 
325.05 
322.56 

CASCADE 
2.59 
5.36 

11.22 
20.17 
33. 7 1  
51.83 
74 .29  

1 0 4 . 4 8  
140.5U 
191.26 
247.22 
308.66 
369.97 
437.01 
504.79 
568.87 
631.65 
683.88 
734.57 
787.39 
854.20 
909.44 

1044.78 
1139.83 
1274.97 
1442.82  
16 7 2.57 
1899.20  
2031.83  
2195.29 
2302.20 

ATOHTC DISPLACEHENT CROSS-SECTIONS (BARNS) BY FAST ELECTRONS I N  Y 8  
2 = 7 0  L=173.040 

TD=16.0 EV ET=0.734095 R E V  TOc20.0 EV ET=0.857470 t lEV TD=24.0 EV ET=0.970497 H E Y  
ENERGY (HEV) PRT?IRRI CliSCLDE E N E R G Y  (HETi) P R I H A R Y  CASCLDE E N E R G Y  (BEY) P R I H A R Y  CASCADE 

0.74 1 0 0  1.47 
0 .74800 
0 .16300 
0 .78500 
O.Rl400 
0.85 1 0 0  
0.89500 
0.95UOO 
1.02000 

1.28000 
1.46000 
1.68000 
1.98000 

1 .13000 

2.34000 
2 .78000 
3.30000 
3.81000 

5.13000 
4.uoaoo 

6.23000 
7.34000 

11 .00000 
14.60000 
22.00000 
36.70000 
13.4 00 00 

146.00000 

3 .07  
6 . 8 Q  

13.10 
22.39 
3 5 . 4 1  
51.89 
74.59 
99.66 

138.70 
1 84 = 3 8 
227.64 
266.21 
300.56 
324 .09  
337 .  80  
343.10 
342.72 
339.20 
333 .13  
323.63 
314.97 
294.88 
283.77 
271.16 
260. 47 
253 .61  
249.45 

1.47 
3.07 
6.84 

13.10 
22.39 
35.41 
51 .89  
74 .59  
99.66 

138 .70  
184 .78  
231.32 
278 .78  
331 .75  
383.09 
433.83 
482.46 
522 .10  
560 .93  
601.59 
652 .23  
694.39 
7 9 6 . 9 8  
8 6 8 . 3 7  
970.6 1 

1097.4 5 
1269.71 
1U39.10 

0 .86500 
0.87400 
0 .89100 
0.91700 
0 .95100 
0.99UOO 
1.04000 
1 .11000 
1 - 20000 
1 .32000 
1 .50000 
1.71000 
1 .97000 
2.3 1000 
2 .74000 
3.25000 
3.85000 
4.45000 
5.14000 
6.00000 
1 . 2 8 0 0 0  
8 .57000 

12 .80000 
17 .10000 
25 .70000 
42 .80000 
85.70000 

1 7 1  .00000 

0.92 
2 .13  
4. 74  
9. 4 4  

16.58 
26.75 
38.49 
57.08 
80.85 

110 .52  
148.70 
183 .  58  
274 .76  
241.20 
259 .93  
270.19 
273 .81  
273.10 
269.96 
264.84 
257.14 
250.25 
234.60 
225.78 
216.04 
207 .88  
202 .67  
199 .33  

0.92 
2.13 
4.74 
9.44 

16 .58  
26 I 75 
38. 49 
57 .08  
80 .85  

110 .52  
149.14 
187 .05  
226. 18 
268.13 
310.95 
351.89 
390.95 
423.38 
45U.87 
4Rf3.03 
528.74  
562.58 
6%4.52 
7 0 3 - 1 9  
78l4.66 
8 8 6 . 0 3  

1024.22 
llGO.30 

0.98000 0.74 
0.98900 1.53 
1 .ooooo 2.63 
1.03000 6 .20  
1.07000 12 .04  
1 12000 20.55 
1.18000 31.83 
1.26000 47.66 
1.35000 65.44 
1.50000 93.21 
1.69000 123.35 
1.9'4000 154.30 
2 .23000 179.91  
2.62000 202.00 
3.10000 217.01 
3.68000 225.18 
4.36000 227.80 
5.04000 226.92 
5.82000 22U. 09 
6 -79000 219.71 
8.24000 213.22  
9.70000 207.47  

14.50000 194.61 
187.39 1 9  400 00 
179.50 29.10000 

48.50000 172.92 
97.00000 168.76 
94 .OOOOO 165.96 

0.74 
1.53 
2.63 
6.20 

12.04 
20.55 
31.83 
47.66 
65.44 
93.21 

123 .75  
157.59 
190 .20  
226 .12  
261 .77  
296 .48  
329.UO 
356.70 
383.11 
410.86 
445.03 
473.37 
542.12 
591.38 
659.05 
743.79 
858.84 
912.58 
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A T O N I C  V S S P L A C E H E N T  CROSS-SECTIONS (BARNS) BY FAS? ELECTROWS I N  Y 8  
2x70 A=173.040 

0755U2 MEV TKk32.0 EV E'P1.17U053 NEV T9=36.0 FY ET= 

0.23 1.18000 0.22 0.22 1.27000 0. 
CRSClDE ENERGY (MEY) PHIHABY CASCBDE ENERGY (new) P R T N A  

267 ' 113  N E V  
C h S C b D E  

0.08 

TD=28.0 EV E T =  
3 N E A G Y  ( H E V )  PRTHA 

1.08000 0 .  
1.09000 
1.11000 
1.15000 
1.19000 
1.24000 
1.31000 
1.39000 

1.66000 
1.8Y000 
2.15000 
2.97000 
2.90000 
1.U4000 
4.08000 
4.83000 
5.59000 
6.45000 
7.52000 
9.111000 

16.10000 
21 .50000 
32.20000 
53.7 00 00 

107.00000 
21  5.00000 

~ . 5 n o o o  

i o . 7 0 0 0 0  

0.80 
2.19 
5.85 

10 .40  
16.99 
27.22 
39.59 
56.62 

107.07 
133.00 
154.R9 
173.64 
186.42 
193 .05  
195 .01  
l9U.05 
191.50 
187.67 

177.25 
166.20 
160.16 
1 5 3 . 5 3  
1118.03 
104.58 
1U2.16 

79.83 

i a2 .01  

0 .80  
2.19 
5.85 

10 .40  
16.99 
27.22 
39.59 
56.62 
79 .83  

107 .50  
136.07 
164 .26  
195 .28  
226.6 1 
256.46 
284.77 
308 .52  
331.16 
354.97 
384.62 
U08.17 
468.26 
510.29 
568.1 4 
640.91 

837.20 
739 .08  

1.19000 
1 - 220 00 
1.25000 
1.30000 
1 - 36000 
1.U3000 
1.52000 
1.64000 
1.81000 
2.05000 
7.34000 
2 .70000  
3 .16000 
3.75000 
L1.46000 
5.29000 
6.10000 
7.04000 
8.21000 
9.97000 

11.70000 
17.60000 
23.UOOOO 
35.20000 
58.70000 

117.00000 
234. 00000 

0.64 
2.30 
4. 46 

15.31 
23.60 
34. E6 
rr9.92 
69.91 
94.00 

116.54 
13b. 31 
152.27 
163.32 
16B. 98 
170.46 
169.49 
167.  15 
163.73 
'158.77 
154 .55  
1 4 5 . 0 0  
139.86 
134.07 
129 .  79 
I26.UY 
124.33 

n. 93  

0.64 
2.30 
U.U6 
8.93 

15.31 
23.60 
3 4 - 8 6  
u9.92 
69.91 
94.111 

119.33 
145.03 
171 .87  
199.58 
226.31 
751.22 
271.84 
291.77 
312.72 
338.6U 
359.62 
U12.29 
443.55 
499.77 
563 .51  
649.85 
734"  72 

1.29000 
1.31000 
1.35000 
1.u0000 
1.46000 
1.50000 
1.64000 
1 .77000  
1.96000 
2.21000 
2.53000 
2 9 1000 
3.U2000 
4.05000 
4.81000 
5.70000 
6.58000 
7.60000 
8.86000 

10.70000 
12.60000 
1 9.000 0 0 
25.30000 
38.00000 
63.30000 

126.000 00 
2' i.onooo 

0.73 
1.60 
3.88 
7.52 

12 .71  
20.51 
30.91 
*4. 48 
63.02 

10'4.35 
121.51 
135.9U 
145.41 
150.22 
151.39 
150. B 3  
148 .27  
145.19 
140.89 
137.05 
128.59 
124.06 
118.99 
118.92 
112.35 
110.46 

8 3 - 8 1  

0.73 
1.60 
3.88 
7.52 

12.71 
20.51 
30.91 
U * . U B  
63.02 
84.20 

107.00 
129.55 
154.21 
178.67 
202.36 
224.73 
243.03 
260.91 
279.55 
301.99 
321.06 
368.28 
400.71 
446.10 
502.68 
578.94 
b55.15 

ATOHIC VIS P LAC EWEHT CROSS-SECTIONS (BARNS) 
2-70 A;173.040 

PAST ELECTRON9 P8 

TD=40.0 
ENERGY ( N E V )  

1.36000 

FV ET=1.355540 HEV 
P A I n a R T  CASCADE 

0.09 

TV=44.0 EV E T 4 . 4 3 9 9 6 3  B E Y  TD=49.O 
ENERGY ( t lEV) PRIBART C R S C I D E  E N E R G Y  (MEVI 

1 .u5000 0.17 

E V  E?=1.520882 BEV 
PRIlARY CRSCADP: 

0.09 
0 .62  
1.32 
3.70 
6.80 

11.97 
18.61 
28.32 
39 .85  
57 .23  
76.57 

117.14 
139.28 
161.65 
183.2U 
203.20 
219.88 
236 .00  
252.8U 
273.55 
290 .43  
332.68 
362.15 
402.76 
453.81 
522.64 
591 .19  

97-08 

0.17 
0.39 
1.2b 
3.27 
5.89 

10.96 
16.68 
25.81 
36.52 
52.21 
69.53 
H8. 30 

107 .30  
127.37 
1U7.71 
167.38 
185.61 
200.82 
215,Ul 
230. 13 
249.56 
264.78 
303.23 
330.03 
367.19 
413.66 
476.01 
538.30 

1.5iooo 
1.55000 
11.58000 
1 .62000 
1.68000 
1.76000 
l.iJ5000 
1,97000 
2.12000 
L.35000 
2.66000 
3.04000 
3.U9000 
4.10000 
4.86000 
5.77000 
6 .8UOOO 
7.90000 
9.12DOO 

10.60000 
12.90000 

0.13 
0 .50  
1.28 

5.37 
9.77 

15.3t3 
23.36 
33.39 
'17.75 
60 .09  
79.36 
91.99 

102.58 
109.43 
112.72 
113.33 
112.113 
130.69 
108.36 
10U.97 
102.09 
95.97 
92.64 
88.96 
86.03 
84. 18 
82.76 

2.68 

0.13 
0.50 
1.28 
2.68 
5.37 
9.77 

15.38 
23.36 
31.39 
47.75 
64.48 
81.69 
98.63 

117.36 
1 36.05 
153.97 
170.94 

198.28 
212.0b 
229.67 
204.09 
2 7 9 , l b  
303.64 
337.62 
380 ,16  
U37.78 
494.58 

184.82 

1.38000 
1.4oooa 

0.62 
1.32 
3.70 
6.80 

11.97 
10.61 
28.32 
39.85 
5 7 . 2 3  
76 .17  
94.50 

109.67 
122.  so 
131.02 
135.24 
136.16 
135.21 
133.21 
130.40 
126.42 
123 .03  
1 1 5 - 5 3  
111.U5 
106.97 
103.35 
101.08 

99.37 

1 - 46000 
1 . U Y O O O  

0.39 
1 . 2 u  
3.27 
5.89 

10.96 
16.69 
25.81 
36.52 
52.21 
6 9 - 1 5  
65. 92 

100.20 
111.65 
119.25 
122.96 
123.79 
122.78 
120.93 
118.06 
114.72 

104.90 
101.22 

97.15 
93-90 
91.87 
90 .32  

i 1 i . m  

1.45000 
1.50000 
1.57000 
1 I 65000 
1.76000 
1 .89000  

1.54000 
1.59000 
1 .67000  
1.75000 
1.87000 
2.01000 
2.23000 
2 .51000 

2 .10000 
2.37000 
2.71000 
3.11000 
3.65000 
4.33000 
5.15000 
6 .09000  
7.04000 
8.13000 
9,48000 

11 .50000  
13 .50000  
20.30000 
21" 10000 
40.60000 
67 .70000 

135.00000 
27 I. oonoo 

2 .87000 
3.31000 
3.88000 
U.60000 
5.47000 
6.47000 
7 .48000 
8 .63000 

10.00000 
12.200 00 
14.30000 
21 .50000 
28.7000 0 

15.20000 
22.80000 
30.40000 

43.10000 
71.90000 

287.00000 
iu3 .onooo  

45.60000 
76 - 0000 0 

152.0000 0 
3 04.00000 
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ATONIC OISPLICEMENT CROSS-SECTIONS (BARNS) BY FAST ELECTRONS I N  Y B  
2=70 A=173.040 

TD=S2.0 E V  ET=1.598699 R E V  TD=56.0 EV E P 1 . 6 7 3 7 4 6  R E V  TD=60.0 E V  ET=1.746299 MEV 
ENERGY ( R E V )  PRInARY CASCADE ENERGY (REV) PRIflARY CASCXDE ENERGY ( f l E V )  PRIMARY CASCADE 

1.6 i o o o .  
1.63000 
1 .66000 
1 .71000 
1.77000 
1.85000 
1.95000 
2 - 07000 
2.23000 
2.47000 
2 .79000 
3.19000 
3.67000 
4.31000 
5.1 1 0 0 0  
6 .07000 
7.19000 
8.31000 
9.59000 

11 .10000 
13 .50000 
15.90000 
23.90000 
31.90000 
47 .90000 
79.90000 

159.00000 

TD=64.0 
E N E R G Y  ( f l E V )  

1 .83000 
1 . 8 5 0 0 0  
1 .88000 
1 .94000 
2 .01000 
2.10000 
2.21000 
2.36000 
2 .54000 
2.81000 
3.17000 
3.63000 
4.17000 
4 .90000 
5.81000 
6.90000 
8.17000 
9.44000 

10.80000 
12.70000 
15.40000 
18 .10000 
27.20000 
36 .30000 
54 .40000 
90.80000 

181.00000 

0 .13  
0 . 4 5  
1 . 1 3  
2.67 
5 . 0 9  
8 .98  

14.50 
21 - 56 
31.02 
44.25 
59.14 
13 .35  
85.18 
9u. 87  

101.11 
104.07 
104 .56  
103.68 
102.05 
99 .95  
96.82 
94.17 
88.51 
85 .44  
82.05 
79 .38  
77 .69  

0.13 1 .69000 
0 .45  1 .70000 
1 .13  1.7400 0 
2.67 
5.09 
8 .98  

14 .50  
21.56 
31.02 
44.25 
59.51 
75 .54  
91.U8 

108.80  
126 .13  
142 .75  
158.38 
171.27 
183 .68  
196.08 
212 .30  
225.60 
258.18 
280.86 
312.32 
351 .66  
40U.117 

1.79000 
1 .85000 
1.94000 
2.0u000 
2.17000 
2.34000 
2 .59000 
2,92000 
3 .34000 
3.84000 
4 .51000 
5 .75000 
6 - 3 6 0 0 0  
7.53000 
8 .7000 0 

1 0  .ooooo 
1 1 . 7 0 0 0 0  
14 .20000 
16 .70000 
25.10000 
33 .40000 
50 .20000 
83 .60000 

i 6 7 . o a o o o  

0. 17 
0.30 
1.07 
2.44 
u. 5 7  
8. 47 

13 .39  
20.22 
29.18 
41.43 
55.09 
68.34 
79.25 
88.22 
93.97 
96.65 
97.05 
96. 20 
94.71 
92.60 
89 .71  
87 .28  
82.07 
79.26 
76 .13  
73.68 
72. 12 

0.17 1.76000 
0.30 
1.07 
2.4u 
4 .57  
8.47 

13.39 
20.22 
29.18 
41.43 
55.45 
70.44 
85.23 

101.37 
117 .55  
133.09 
1 4 7 . 5 9  
159.55 
170 .77  
183.14 
198 .04  
210.28 
240.55 
261. 40 
230.69 
327.11 
376 .43  

1.78000 
1.81000 
1.86000 
1.93000 
2.02000 
2.13000 
2.27000 
2.44000 
2.70000 
3.050 00 
3.49000 
4.01000 
4.71000 
5.580 00 
6.63000 
7.85000 
9.08000 

10.40000 
12.20000 
14.80000 
17.40000 
26.10000 
3U.90000 
52.3 00 00 
87.30000 

17U.00000 

ATONIC OISPLBCEHENT CROSS-SECTTONS (BARNS) BY YRST ELECTRONS I N  Y B  
2=70 A=173.0&0 

E V  ET=1.816592 n E V  TO-68.0 EV ET=1.88U823 N E V  TD=72.0 
PRIRARY 

0.10  
0 .30  
0.74 
2.02 
4.02 
7 .18  

11.57 
17.99 
25.71 
36 .48  
48.56 
60 .25  
69.69 
77 .46  
82.36 
84 - 5 8  
84.85 
84.06 
82.77 
80.85 
78.33 
76 .21  
7 1  - 6 9  
69 .23  
66.54 
6 4 - 4 2  
63.09 

CkSCA.DE 
0 .10  
0.30 
0.74 
2 .02  
8 .02  
7 .18  

11 .57  
17.99 
25.71 
36 .48  
48.90 
62.21 
7 5 . 1 5  
8 9 . 3 9  

103.57 
117 .13  
129.A6 
1U0.36 
149 .87  
161 .07  
1 7 4 . 0 7  
184.'75 
211.26 
229 .70  
255.16 
287 .19  
330 .21  

ENERGY {HEV) 
1 .90000 
1 .92000 
1 .96000 
2 .01000 
2.09000 
2.18000 
2.29000 
2 .45000 
2.63000 
2 .92000 
3 .29000 
3 .76000 
4.33000 
5 .08000 
6.03000 
7 .16000 
8 . 4 8 0 0 0  
9.80000 

11 .30000 
13.10000 
16.0 00 00 
18 .80000 
28.20000 
37.60000 
56 .50000 
94.20000 

188.00000 

PRIMARY 
0.10  
0.28 
0.89 
1.82 
3.90 
6.79 

10.79 
17.02 
24.07 
34.59 
us. 8 7  
56.73 
65.76 
72.97 
77.57 
79.61 
79 .83  
79.06 
77.76 
76.09 
73.63 
71 .64  
67.42 
65 .13  
62.59 
60.62 
59.37 

CASCADE 
0.10 
0 .20  
0.8U 
1.82 
3.90 
6.79 

10.79 
17.02 
24.07 
34. 60 
46.20 
58.59 
71 .02  
84.32 
97.77 

110 .55  
122 .56  
132.45 
1 4 1 . 9 3  
1 5 1 . 5 5  
16U.26 
174.30 
199. 15 
216.46 
240. 58 
270.66 
311.23 

E N E R G Y  (REV) 
1.97000 
1.99000 
2.02000 
2.08000 
2.16000 
2 .26000 
2.38000 
2.53000 
2.73000 
3.02000 
3.111000 
3.90000 
4. 48000 
5.26000 
6.24000 
7. U 1 0 0 0  
8.78000 

10.10000 
11.70000 
13.60000 
16 50000 
19.50000 
29 .20000 
39.00000 
58.50000 
97.50000 

195.00000 

0 . 1 2  
0.36 
0 .86  
2.0u 
4.23 
7.72 

12.58 
19.20 
27.26 
38.72 
51.71 
64 .10  
74 .20  
82 .50  
87.77 
90.21 
90.54 
89 .72  
88 .35  
8 6 . 3 3  
83 .64  
81.38 
7 6 . 5 5  
73 .90  
71 .02  
68.74 
67 .30  

0.12 
0.36 
0.86 
2.04 
4.23 
7.72 

12.58 
19.20 
27.26 
38.72 
52.07 
66.14 
79.92 
95 .03  

110.05 
124.54 
138.10 
149.36 
159.59 
171.313 
185.23  
19 6.6'1 
224 .71  
244.57 
271.71 
305.88 
351.76 

EV ET=1.951164 I E V  
P R I f l A A Y  CASCADE 

0 .11  0.11 
0.29 0.29 
0.65 0.65 
1.69 1.69 
3.58 3.58 
6 .51  6.51 

10 .53  10.53 
15 .83  15.89 
23.06 23.06 
32 .69  32.69 
43.55 43.88 
53.84 55.67 
62.20 67 .23  
69 .00  79 .87  
73.29 92.56 
75.20 104.6U 
75 .37  116.03 
74 .66  125.09 
73.38 134.34 
71.77 143.59 
69.52 155 .20  
67.58 165 .03  
63 .63  188.41 
61 .45  204.86 
59.08 227.54 
57.24 255.94 
56.06 294.37 
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ATONIC DISPLACEKEAT CIIOSS-SECTIONS (BARNS) 3Y FAST FLECTROYIS I N  P B  
2 ~ 7 0  A=173.040 

T D = ~ ~ . o  EV ET-2.015764 nzv 
E N F R G Y  (KEV) PRIERRY CASCADE 

2.03000 0.07 0 .07  
2.05000 0.71 0.21 
2 .09000 0.64 0.6U 
2 .15000  1 . 6 1  1 .61  
2 - 23090 3.34 3.34 
L .  33000 6.03 6 .03  
2.U5000 
2.57000 
2.82000 
3.12000 
3 .52000 
4.03000 
4.63000 

6-45000 
7.65000 
9.07000 

5 .  u u o o n  

io.uonoo 
1 L.noono 
i u .  i o n o o  
17.  10000 

40.3nooo 

70.10000 
30 .20000 

60 .u000o 
100.00000 
70 1.00000 

TDzR8.O 
ENERGY (fly%') 

2.22000 
2.24000 
2.29000 
2.35000 

2.55000 
2.680(10 
2. 8fl00Q 

z .uunoo  

:J.OAO 0 0 
3.41000 
3.85000 
U.40000 
5.06000 
s . 9 ~ 0 0 0  
7. ounon 

1i.uonoo 

i a . 7 0 0 0 0  

8.36000 
9.90000 

13 .20000  
1s .uoooo 

27.oooon 
33.00000 
4 I - 000 00 
66.ooono 

110.00000 
12 fl- 000 00 

9 .71  
15.30 
21.89 
31.06 
41 30 
51.14 
59.04 
6 5 .  48 
6 9 - 4 8  
71.24 
71.38 
70.72 
69 -54 
67.90 
65.77 
63.99 
6 0 - 2 3  

55.95 
54.23 
53.10 

5 8 - 1 9  

9.71 
15.30 
21.89 
31.06 
41 .62  
52 .91  
63 .89  
15.94 
87.93 
99.31 

2 1 0 . 1 5  
118.55 
127.10 
136.U4 
197.47 
156.49 
1 7 8 . 8 3  
1 9 4 . 3 6  

242.38 
279 .ou 

215.a1 

ATONIC 

EO BT=2.200345 R E V  
P R I N b R T  CASCADE 

0.07 0.07 

0 . 5 7  0.52 
1.01 l . U l  
2.98 2 .98  
5 . 3 6  5.36 
8.57 8.57 

13.31 13.31 
19.11 19.11 
27.14 27.14 
36.07 36.38 
4u.uu 46.06 
51.17 55.65 
56.72 66.05 
60.09 76.42 

61 -60 95 .66  
60.97 103.15 
59.89 110.72 

5 6 - 4 6  128.03 

0.19 0.19 

61.59 8 6 - 3 4  

58-57 i i ~ . u e  

55.12 135.87 
51.97 155.10 
50.17 168.49 
48.26 187.06 
48.79 210.31 
45.88 241.75  

TD-8O.O EV ETz2.078754 HBW TD=84.O 
E N E R G Y  (n E V )  E N E R G Y  ( N E O )  P R I t l A R Y  CASCADE 

2 - 09000  n. o= 0 - 0 5  2.16000 
2.12000 0.24 0.2s  2.180 00 
2.16000 0. bh 0.66 3.22000 
2.22000 1 . 5 6  1.56 2.29000 
2 .30000 3. 17 7.17 2.370 00 
2.41000 5 .92  5.91 2.U8000 
2.53000 
2 .70000 
2.9 1000 

3.63000 

4 .78000 
5.6 1000 
6 .65000 
7 .89000 
9 I 3500 0 

10. 80000 
12.40000 
14.50000 
17.60000 
20 .700oo 
31 .10000 
41 .50000 
62.300 00 

1 03 - 000 00 

3.22000 

u. 15000 

2.07 .onooo 

9.34 
711.51 
20.9 1 
29.66 
39. 34 
48-59 
56.23 
62. 27 
66.04 
67. 68 
67.80 
67.10 
66 .00  
6 4 - 0 9  
62.45 
b0-7f i  
57.19 
55.25 
5.1. 1 3  
51. 51 
50.44 

9 .34  
14.51 
20.91 
29-66 
39.65 
50.29 
60.93 
72.31 
83.71 
94. 55 

104.R3 
1 1.3.21r 
121.07 
124.74 
140.22 
148.82 
17 0 ~ Ob 
18a.81 
205.28 
230.45 
265.28 

2.61000 
2.78000 
2.99000 
3.31000 
3.74000 

u.92000 
5.77000 
6.84000 
8.13000 
7.63000 

11.10000 
12.80000 
14.90000 
t R .  10000 
21.u0000 
32.10000 
42.80000 
6 ~ . 2 0 0 0 0  

107.00000 
21  u .floooo 

u. 280 00 

DISPZACSKEKT CWSS-SECTTONS (BARW) 7JY PAST 
2=70 4=173.040 

~ ~ r 9 2 . n  EV ~ ~ = 2 . 2 5 9 1 ~ 1  V E V  
E N E R G Y  (KEV) PBTHARY CASCBDE 

2.28000 0.07 0.07 
2.30000 0.18 0.13 
7.34000 0.49 0.19 
2.41000 1.30 1.30 
2 .50000  2.75 2.75 
2.62000 5.17 5.17 
2.75000 a. 17 8.17 
2.93000 12.60 12.60 
3.16000 18.76 1R.26 
?.50000 L b .  00 26.00 
3 .95000 3u. 5 3  3 4 - 8 3  
9.51000 42.49 44.04 
5.19000 4 9 - 0 7  53.28 
6 .04000 54.27 63.21 
7 .22000 57. 4') 73.17 
8.58000 58.  a7 87.71 

10.10000 58.93 91.32 
11.70000 sa. 79 98.79 

57.2'3 105.97 
35.80000 55.95 113.45 
19.20000 54. 16 122 .63  
22.50000 52.73 129.94 
3 % .  80000 U9.65 1U8.42 
us.ianoo 41.9@ 161 .26  
67.700OO 4 6 - 1 5  179.05 

L 25. ooo n o Y3.85 231.75 

I 3 .  r;oono 

112.noooo 44.76 2 0 0 - m  

ELECTRONS IN YB 

TD-9 6 ~ 0 
E N  E8GY ( N E  V) 

2.33000 
2.36000 
2.4 00 00 
2.97000 
2.57000 
2.68000 
2.82000 
3.01000 
3.24000 
3.59000 
0.05000 

5.72000 
6.25000 
1.41000 
R.80000 

10.40000 
12.00000 
13.90000 
16.20000 
19.60000 

311.70000 
U6.30000 
69.50000 

115.00000 
23 1.00000 

p i .  6 30 on 

23.1000n 

EV ET-2.1'40247 NEV 
PnLnAnP CASCADE 

0.08 0.08 
0.21 0.21 
0.98 0.58 
1 .55  1 - 5 5  
3.06 3.06 
5.61 5.61 
9.05 9.05 

13.86 13.86 
19.80 1 9 - 8 0  
2H. 19 28.20 
37.61 37.92 
(16.47 d a .  14 
53.62 58.15 
59.33 68.96 
62.91 79.83 
6U.117 90.28 
64.55 100 .05  
63.89 107.74 
62.80 115.64 
61.40 123.66 
59.45 133.69 
57.79 142.15 
54.42 152.29 
52.59 176.31 
50.58 195.76 
49.03 220.12 
48.03 253.06 

EV ET=2.316714 KEV 
PRINARY CASCADE 

0, oI( 0.04 
0. 17 0.17 
0.46 0.0.6 
1 - 2 3  1.23 
2.74 2.74 
I I .  R2 4.82 
7 . a ~  7. 84 

12.22 1 ? . 2 2  
17.53 17.53 
2b.99 24 -99  
33.14 33.uu 
40.85 '42.37 
47.06 51.14 
52.06 60.74 
55.12 70.28 
56.42 79-40 
5 6 - 4 5  8 7 - 8 5  
55.84 48.82 
54.84 101.79 
5 3 . 5 ~  in8.86 
51.91 117.46 
5n.ug 120.73 
4 7 - 5 6  142.44 
U5.96 15U.74 
4'4.21 171 .79  
42.89 192.81 
42.02 221.82 
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ATORIC OISPLhCENENT CROSS-SECTIONS (BARNS) B Y  PAST ELECTRONS I N  HF 
2=72 A=178.500 

TO= 0.0 EV ET=0.45130U R E V  TOrl2 .0  EV ET=0.610822 REV TD= U.0 E V  ET-0.259438 R E V  
E N E R G Y  (NEV) PRInlRY CASCADE 

0.26200 20.96 20.96 

~~ ~~ 

ENERGY (REV) 
0 .45500 

CASCADE 
4.77 

11.31 
21.32 
41.08 
66.19 
98.64 

136.56 
185.81 
2uu .00  
323.22 
411.69 
503.61 
589.88 
689.14 
790 .98  
887.21 
980.12 

1055.20 
1129.67  
1208.75  
1308.1’4 
1390.69 
1594.04 
1739.63 
1943.00 
21 99.93 
2552.19 
2902.26 
3103.62 
3355.47 
3519.86  

E N E R G Y  ( R E V )  
0.61600 
0.62300 
0.63500 
0.65300 
0.67800 
0.7Q800 

PRIULRY 
2.34 
5.66 

11.72 
21.58 
36.42 
55.40 
79.69 

112 .13  
151 .33  
205.11 
262.83 
326. 44 
378 .06  
423.39 
456.55 
474.84 
481.13 
479.87 
474.17 
464.80 
450.37 
U37.65 
407.57 
390.97 
372.90 
357.26 
347.19 
341.23 
337.42 
332.57 
330.00 

CASCP.DE 
2 - 3 4  
5.66 

11.72 
21 .58  
36.U2 
55.u0 
79.69  

112 .13  
151 .33  
205.11 
263.17 
331.21 
394.36 
463.27 
534.87 
603.4U 
666.71 
720 .  ’57 
772.61  
827.41 
895.84 
951.8U 

1091.16 
1189.22 
1326.83  
1499.32 
1734.39 
1967.66 
2102.43 
2269.95 
2379.51  

0.26400 
0.2fi900 
0.27700 
0.28700 

37.06 
76 .30  

136 .32  
206.98 

37.06 
76 .30  

136 .32  
206 .98  
292.38 
388.72 
502 .45  
626.22 
782.78 
948.68 

1110.19 
1269.54  
1439.90 
1609.77 
1773.00 
19211.50 
2 0 5 6 - 2 3  
2188.13 
2328.75 
2506.11 
2656.01 

3308.52 
3709.97 
4202.84 
4899.59  
5598.62 
6 0 0 5 . 4 3  
6 5 0 6 - 2 7  
6837.92 

3 0 3 5 . 5 8  

0. 46000 
0 .46900 
0.48200 
0.50000 
0.52300 
0.5500 0 

0.63100 
0 .69900 
0.78900 
0.9020 0 
1 .03000 
1.21000 
1 .u’rooo 
1.71000 
2 .03000 
2.34000 
2 .70000 
3.15000 
3.83000 
4.51000 
6 .76000 
9.02000 

13.5000 0 
22 .50000 
45.10000 
90 .2000 0 

135 .00000 
225.00000 
3 15  .00000 

o - 5 a60 o 

11 .31  
23.32 
4 1.08 
66 .19  
98.6U 

136.56 
185 .81  
2uu.00 
323 .22  
411 .37  
4 9 7 . 9 3  
570 .06  
638 .13  
688 .49  
7 1 7 . 2 5  
728.96 
728 .63  
721.52 
7 0 8 . 5 6  
687 .39  
667 .99  
621 .18  
594. 10 
565.2U 
539.49 
522.20 
513 .16  
507.60 
500.21 
496.03 

0.30000 
0.31600 
0.33700 
0.36300 
0.40200 

792.38 
388 .72  
502 ~ U 5  
626.22 
782 - 7 8  

0.74500 
0.79UOO 
0.855 00 
0.9U600 
1.06000 
1.22000 
1 .uonoo 

0.45400 
0 . 5 1 8 0 0  
0 .59600 
0.10000 
0.83000 

948.59  
1102.47  
1236.56 
1354.07 
1439.62  
1990.26 
1510.95  
1511.09 

1.6UOOO 
1.95000 
2.32000 
2.74000 
3.17000 
3.66000 
4.27000 
5.19000 
6.10000 
9.16000 

12.20000 
18.30000 

0.98500 
1.16000 
1.34000 
1.55000 
1.81000 
2.20000 
2 .59000 
3 .89000 
5.18000 
7.78000 

12.I10000 
25 .90000 
51.8 0000 
77 .80000 

129.00000 
181.00000 

1&97.?4  
1472.UJ.3 
1430.15  
1359”  8 9  

1 2 2 5  ~ 06 
1 1  57.08 
1096.90 
1051.53  
1 0 3 1 . 6 5  
1020.95  
1006.35  

996.96 

1287.91 

30.50000 
6 1 .OOOOO 

122.00000 
183.00000 
305.000ao 
427.00000 

DISPLACEREIT CROSS-SECTIONS (BARNS) 
2=72 A=178.500 

BY PAST EL EC TR 0 N S IN HF 

TO-16.0 EV ET=0.750324 R E V  T0=20.0 EV ET=0.875864 U R V  
ENERGY IREVI PRIPlllRY CASCaOE ENERGY (REV) PRInRRY 

TD=24.0 E V  ET=0.990948 H E V  .. - 
CASCADE 

1.02 
ENERGY ( n E V )  PRIHARY 

1 .ooooo 0.72 
CASCADE 

0 .72  
1.6‘4 
3.81 
7. 80 

12 .  U9 
21.43 
3 3 . 3 3  
50.05 
70 .92  

100 .11  
133.6Ur 
168 .66  
202.31 
240 .13  
277.90 
313.59 
3U7.29 
375.57 
u02.4u 
430.90 
1466. 13 
498.95 
565.41 
615.90 
685 .28  
772.16 
890.13 

1006.60  

0 - 7 < 7  00’ 
0 .76500 
0.78000 
0 .80200 
0 .83200 

1.45 
3.34 
7.27 

13.82 
23.90 
38.00 
55.80 
80.17 

1 l O . l U  
150.90 
198 .35  
245.23 
284.26 
318.70 
342.70 
355.32 
359.13 
357.44 
352.66 
345.75 
3 3 4 . 3 6  
3 2 4 . 7 3  
303.09 
290.96 
277.96 
266.95 
259 - 9 7  
255.50 

1.95 
3.34 
7 . 2 7  

13 .82  
23 .90  
38.00 
55.80 
80.17 

110.14 
150.90 
198.81 

0.88400. 
0.89300 
0.91000 

1.02 
2.27 
5.00 

10.11 

27.33 
40.76 
6 0 - 4 1  
85.54 
19. 37 
59.22 

196 .95  
228.72 
255 .97  
274. 50 
283.93 
286,UU 
284.67 
280 .59  
274 .38  
265. 56 
257 .93  
240. 90  
231.59 
221 .52  
213 .07  
207.76 
204 .17  

1 7 - 8 8  

.01000 1.64 

.03000 3.81 

-09000 12.49 
.19000 21.43 
.20000 33.33 
-28000 50.05 
. 3 R O O O  70.92 
-53000 100.11 
-73000 133.17  
.98oao  165 .05  

.06000 7.80  

2.27 
5.00 

10.11 
17.88 
27.33 
U0.76 
60.41 
8 5 . 5 4  

119.37  
159.70 
200.85 

0.93700 
0.97200 
1.01000 0.87000 

0 .91500 
0.97500 
1 .05000 
1.16000 
1 .31000 
1.50000 
1 - 72000 

1.06000 
1.13000 
1.22000 
1.35000 
1.53000 

249.53  
298.21 
352 .44  
407 .54  
459 .88  
508.90 
550 .35  
589.98 
631.88 
683 .55  
7 2 6 . 5 9  
830.82 
906 .34  

1009.99 
1139.82 
1316.47 
1491.32 

1 .75000 
2.01000 
2 .36000 
2.80000 
3.3200 0 
3.9UOOO 
4.55000 
5.2 5000 
6 .13000 
7 .44000 
8 .75000 

241.13 
285 .35  

2.27000 191.26 
2.67000 214.07 
3.17000 229.15  
3.76000 236.54 
4.USr)OO 238.20 
5 .15000 236.113 
5.94000 232.79 
6.93000 227.56 
8.42000 220.11 
9.90000 213.78 

14 .80000 199.89 
19.80000 192.26 
29.70000 18U.02 
49.50000 177.24 
99.00000 172.99 

198.00000 169.99  

2.02000 
2. 40000 
2 .85000 
3.37000 
3 .90000 

329.91 
372.16 
U12.84 
445.97 

512 .14  
553 .92  
588.37 

478.06 4.50000 
5.25000 
6.37000 
7 .50000 

11.20000 
15.00000 

13.10000 
17 .50000 
26.20000 
43 .70000 
87.50000 

175.00000 

672.87 
733 .00  
815.73 22.50000 

37 .50000 
75.00000 

150.00000 

919.91 
1061.69 
1201.51 
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& T O N I C  O I S P L A C E R E N T  C R O S S - S E C T I O N S  ( B A R 4 5 )  BY F A S T  E L E C T F O N S  I N  HF 
2=72 A=178.500 

TD=?S.0 EV CT=1.017820 REV TD=JL.O P V  ~ ~ = 1 . 1 9 8 0 2 2  nrv 'CDs36.0 EV ET=1.292666 BEV 
ENERGY (PI 8V)  

1 . l 0 0 0 0  
1.11000 
1.14000 
1 - 17000  
1 - 2 1  090 
1 - 2 7 0 0 0  
1 - 3 3000 
1.42000 
1 - 53000 
1.70GOO 
1.92500 
2. 19000 
2.52000 
2.95000 
7.51000 
4.17050 
4.94000 
5.70000 
6 ~ 58000  
7.68000 
9,33000 

10.90000 
16  " 4 00 00 
2 1 " 90000 
32.90000 
54.30000 

109.00000 
219.00000 

P 8 I f l A R Y  
0 . 1 1  
0.68 
2.92 
5 - 8 5  

10.59 
18.95 
28.25 
42.97 
60 .96  
96.811 

115.16 
141.96 
165.02 
1 tm . 1 5  
196.67 
ZO2.72 
2 0 3 . 8 3  
202.1u 
198,87 
199.29 
1 87 -138 
1 8 2 - 6 7  
170.73 
16U.?5 
157.37 
151.7 j 
1U8.21 
145.61 

C A S C A D E  
0.11 
0.6R 
2.92 
5.85 

10.59 
18.95 
28.25 
42.97 
60.96 
R6.84 

115.64 

175.2U 
207.72 
2110. 1 6  
2 7 1 , 3  0 
100.56 
324.45 
347.76 
372.34 
UOZ.64 
426.46 
488.03 
531 .10  
590.86 
665.3.3 
765.70 
8 6 6 - 1 7  

?u=i.za 

ENERGY (KEV)  
1.21000 
I - 220 00 
1 24000 
1 .28000  
1.32000 
1 38000  

8 .55000  
1.67000 
1.85000 
2.09000 

1.46noo 

2.390 00 

1.231) 0 0 
3.8 3000 
8 - 5500 0 

2.75000 

5.39000 
6.22000 
7.18000 
8.38000 

I O .  1000 0 
11 - 9 0000 
17.90000 
23.Y0000 
35.9000l) 
5.3 * 9 Old 00 

169.00000 
2 39 - 0000 Q 

P R I V R R Y  
0 .  (I8 
0.96 
2.13 
5. 16  
8.911 

1 5 . 6 0  
25.62 
37. 56  
53, U8 
7 5 . 7 2  
00.83 

U5.02 
61.60 
72.31 
77.36 
7R. 1 2  
76-50 
73.53 
G 9 " U t l  

24. aa 

16U.08 
159 .28  
1 U8. 97  
143. 117 
137.45 
1 12. 62 
129.62 
121 .31  

C A S C A D E  
0.UB 
0.96 
2 .13  
5.16 
8. 94 

15.60 
25.62 
37 I 56  
5 3 -  GI3 
?5.72 

101.28 
177.99 
1su .u5  
1 i r i . O Y  
211.68 
239.10 
26U,83 
285.85 
3 0 6 .  33 
727.91 
153.u4 
375.87 
429.U5 
1167.17 

584.92 
b72.62 
7hO.U5 

519.118 

ENERGY (SEV)  
1.30000 
1.31uoo 
1.31000 
1.lHOOO 
1.43000 
1.4¶000 
1.57000 
1.64000 
1 .00000 
2 ~ 0 0 0 0 0  
2.26000 
2.54000 
2.97000 
-1. u YO 0 0 
4+13000 
U.91000 
5.81000 
6.72000 
1.75000 
¶.04000 

10.90000 
12.90000 
19.30000 
25.50000 
38.7000 0 
6b .60000  

129.00000 
258.00000 

PRLIIARY 
0.21 
0. 55 
1.89 
u.35 
8.25 

13.79 
27.06 
34.21 
lr7.45 
68.00 
90.f4.Y 

111.61 
129.51 
1u4. 11 
1 5 3 , J 3  
137.64 
158.16 
156.59 

150.26 
lU5. U3 
1 I I  I .  07 
132.13 
127.27 
122.01 
117.79 
115.16 
113.14 

153.89 

C A S C A D E  
0 .21  
0 . 5 5  
1.89 
u .  35 
8.25 

13.79 
22.08 
31.21 
97.115 
68-00 
90.9u 

114.56 
138.32 
16U.01 
1B9.21 
213.97 
236.69 
255.74 
273.86 
293.05 
315.85 
316.00 
383.UU 
U17.13 
463.51 
521.7b 
600.31 
677.90 

A T o n l I c  D I T P M C E R E N T  CROSS-SETTIONS ( O R R N S )  ny FAST ELECTBOMS T N  N F  
2=72 A=178.500 

TD=UO.O EV e r = i . 3 a 2 5 8 5  ?iev T D 4 4 . O  EV FT=1 .U68U?'I  b2V TD=48.O F V  ET=1.550692 MFV 
ENERGY ( I R V )  P R T X A R Y  C A S C B D F  ENERGY ( R E V )  P R X f l l R Y  C A S C A D E  ENEi(i7Y (MEV) P R I M A R Y  C B S C A D E  

1.39000 0.16 
1.41000 0.74 
1,43000 1 - 4 9  
1.47000 3 - 4 6  
1.53000 7.34 

i.680no 19.88 
1.79000 30.17 
1.9 3000 43.29 
2.14000 61.56 

2.76000 100.92 
3.17000 116.76 
3.73000 129.95 
u.uzonn 138.16 
5 "  25000 191.86 
6.22000 192.20 
7.1HODG 140.73 
8.29000 178.23 
9.67000 134 .93  

11.70000 130.Q9 
13.800 00  126.65 

27.60000 114.3f i  
ui.4onoo 109.67 
6 9 - 100  0 0  705.93 

138.00000 101.60 
276. noooo 191.78 

1.60000 1 2 - 8 3  

2.4 1 0 0 0  ~ 1 . 3 6  

20.700no i 1a.64 

0.16 1.48000 
0-74 
1.U9 
3.46 
7.3U 
12.83 
19.88 
30.17 
43.29 
6 1 - 5 5  
81.79 

1 0 3 - 7 2  
12u.90 
1411.35 

193.48 
2111.24 
231.10 
297.71 
265.00 
285.93 
303.73 
3Ub.76 

UlR.59 
l l7l .OU 
541.76 
611.57 

171.38 

376.84 

?.a9000 
1.52000 
11 ~ 57000  
1.62000 
1.70000 
1 .7W 0 0 
1.900 00 
2.05000 
2.23000 
2.56000 
2.93000 
3.37000 
3.96000 
4.59000 
5.58000 
6.60000 
7.63000 
8.81000 

10.20000 
12.40000 
1 4  - 6000  0 
22.00000 
29 - 3 O O O O  
u9 .ooooo 
73. 400 0 0 

1U6.00000 
2 9  3.000 00 

0 .21  
0.44 
1. 3 u  
3 .50  

11. 614 
18.50 
27.3R 
39.50 
5 6 - 0 1  
?U. 3 3  
92.07 

106.57 
118.36 
125.69 
1128.97 
129.17 
127.76 
125. Ui l  
122.57 
1 1 8 . 4 3  
17u.qw 
107.67 
103.82 

99. 55  
96.25 
94.17 
92.50 

6 .  20 

0.21 1 ., 56000 0.13 
0.44 
1 * 34 
3.50 
6.28 

11.64 
18.50 

39.50 
56.01 
74.15 
94.71 

l l l U . 2 6  
175.50 
156.115 
176.81 
195.55 
211.16 
226.20 
241.19 
260.74 
276.77 
316..18 
343.63 
iR1.72 
U29.17 
U93.30 
557  07 

27.38 

1.58000 
l . 61000  
1.6SOOO 
1.72000 
1.79000 
1.89000 
2.0li lOO 
2.17000 
2. uoo 0 I) 
2 - 7 1 0 0 0  
3.10000 
3.56000 
11.18000 
11.96000 
5.89000 
6.97005 
8.06000 
9.30000 
10.80000 
13.10000 
15.50000 
2 3 . 2 i ) O O O  
3 1  . O O O O O  
46.50000 
77.50000 

155.oonoo 
3 1 0  .OOOOO 

0.52 
1.311 
2.81 
6.19 

10 .30  
16.93 
2 5 . 0 0  
36.70 
51.74 
68.75 
84.91 
98.00 

108.68 
115.35 
118.21 
118.32 
116.97 
l l U . 8 3  
112.12 
108.36 
105.11 
98.57 
95.03 
91.19 
88.18 
F16.28 
94.76 

0.13 
0.52 
1.34 
2.81 
6.19 

10.30 
16.93 
25 .  u0 
36 .70  
51.7Y 
69.18 
8 7 . W  

105.27 
121.72 
194.20 
162.71 
179.98 
19  4. 34 
208.0'1 
222.13 
239.86 
255.01 
290.77 
31G.DU 
150.87 
394.u9 
453.56 
511.71 
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ATORIC DISPLACEaEiIT CROSS-SECTIONS (BARNS) BY FAST ELECTRONS I N  HF 
2=72 A=178.500 

T0=52.0 E V  $T=1.629801 R E V  TDz56.0 EV ETz1.706089 R E V  T0=60.0 E V  ET=1.779837 NEV 
ENERGY (REV) 

1.64000 
1.66000 
1 .69000 
1.74000 
1 .80000 
1.89000 
1 - 98000 
2.11000 
2.28000 
2 .52000 
2.85000 
3.25000 
3 .74000 
4 .40000 
5 .21000 
6.19000 
7 .33000 
8 .47000 
9 .77000 

1 1 . 4 0 0 0 0  
1 3 . 8 0 0 0 0  
16.20000 
24.40000 
32.50000 
48.80000 
01.u0000 

162.00000 

PRIHARY 
0.12 
0.45 
1.14 
2.76 
5 .30  
9.96 

15.2U 
23.34 
33.95 
47.83 
63.79 
78. 40 
90.67 

100 .56  
106.55 
109.11 
109.14 
107 .87  
105.86 
103.26 

99.82 
96.97 
90 .87  
87.65 
8U.12 
81.37 
79 -64 

CASCADE 
0 .12  
0.45 
1.14 
2.76 

ENERGY (RE 5') 
1 . 7 2 0 0 0  
1 .74000 
1 .77000 
1 .82000 

eRInauY 
0.14 
0.44 
1.06 
2. 48 
5. 13 
8.81 

14.56 
21.80 
31.27 
44 .68  
59.33 
73 .24  
8U. U8 
93.46 
98.99 

1 0  1.32 
101.29 
100.06 

98.22 
95.81 
92.50 
89.88 
84.30 
81.29 
78.06 
75 .52  
73.93 

CASCADE 
0.14 
0.44 
1.06 
2 .18  
5.13 
8 .81  

14.56 
21.80 
31.27 
44.68 
59.73 
75.59 
91.06 

107 .77  
124 .41  
140.45 
155.34 
167 .69  
179 .23  
191 .67  
207.25 
219.54 
250.41 
272.15 
301.95 
339. 47 
389.96 

ENERGY(HEV) 
1.79000 
1.81000 
1.85000 
1.90000 
1.97000 
2.06000 
2.17000 
2.31000 
2 .U9000 
2.75000 
3.11000 
3.55000 
4.0¶000 
4.80000 
5.69000 
6.76000 
0.00000 
9.25000 

10.60000 
12.40000 
15.10000 
17.70000 
26.60000 
35.50000 
53.30000 
88.90000 

177.00000 

PRIHIRY 
0.09 
0.32 
1 - 0 4  
2.33 
4. 70  
8.42 

13.60 
20.62 
29.64 
41.68 
55 .60  
68 .38  
7 9 . 0 3  
87.36 
92 .46  
94 .56  
94.49 
93.32 
91.63 
89.33 
86.25 
83.81 
78.60 
75.83 
72 .81  
70. 47 
68.99 

C ASC AOE 
0.09 
0.32 
1.09 
2.33 
U.70 
8. 42 

5.30 
9.96 

15.24 
23.34 
33.95 
47.03 
611.21 
00.80 
97.5n 

115.77 

150 .74  
1 6 6 . 7 9  
179 .99  

133 .58  

1 .89000 
1.97000 
2 .08000 
2.21000 
2.38000 

13 .60  
20.62 
29.616 
41.68 
56.00 

2.64000 
2 .98000 
3 .41000 
3.92000 
4.60000 
5.45000 
6.48000 

70.59 
85.31 

100.95 
116.56 
131.49 
145.39 
156.91 

7.67000 
8 .87000 

192.68  
206 .07  
222.28 
235 .62  
269 .17  

10.20000 
11.90000 
14. 50000 
17 .00000 
25.50000 

167.43 
179.25 
193.78 
205.25 
231.21 

292 .25  
324.49 
364.84 
418.98 

3 U .  1 0 0 0 0  
51 .10000 
85 .3000 0 

170 .00000 

25U.36 
282.31 
317.29 
364 .26  

ATORIC OISPLACERFNT CROSS-SECTIONS (BIRNS) B Y  PAST ELECTRONS I N  HP 
2=72 1=179.500 

TD=LU.O EV 3T=1.851285 HEV TD=68.0 EV ET=1.920634 REV TDz72.0 EV ET-1.988060 REV 
ENERGY (HEV) 

1.86000 
1 .88000 
1 .92000 
1.90000 
2.05000 
2.14000 
2 .25000 
2.40000 
2.59000 
2.06000 

PRIMARY 
0.06 
0.26 
0.87 
2.26 

CASCADE 
0.06 
0 .26  
0 .87  
2 .26  
4.41 
7 . 7 8  

1 2 - 4 5  
19.26 
27.88 
39 .20  
52 .52  
66.61 
80.15 
9U.89 

109 .62  
123.60 
136.74 
147.47 
157.83 
168 .46  
182.04 
193.15 
220.07  
239.03 
265.17 
297.93 
342.24 

ENERGY (HEV) 
1 .93000 
1.9 5000 
1.99000 
2.05000 
2.13000 
2 .22000 
2.314000 
2.49000 
2.68000 
2.97000 
3.36000 
3 .04000 
4 .41000 
5.18000 
6 .14000 
7.29000 
8.64000 
9.98000 

11.50000 
1 3. 4 00 0 0 
1 6.3 00 0 0 
19.20000 
28 .80000 
30.40000 
57.60000 
96.000 00 

192.00000 

PRIMARY 
0.06 
0.23 
0.78 
2.01 
4.24 
7.31 

11- 97 
18.18 
26. 04 
37.11 
49.48 
60.83 
69.96 

81 .67  
83 .43  
83.29 
82.22 
80.64 
78.64 
75 .93  
73.72 
69 .21  
66.79 
64. 16 
62.14 
60.85 

7 7 - 2 8  

CASCADE 
0.06 
0.23 
0.78  
2.01 

EN EA GY (M E V )  
2.00000 
2.02000 
2.06000 
2.12000 

PRINRRY CASCADE 
0.07 0.07 
0.23 0.23 
0 .72  0.72 
1.84 1.816 

4.41 
7.78 

12.U5 

4. 24 
7 .31  

11.97 

2.20000 
2.3000O 
2.u2000 

3 .86  3.86 
6.97 6.97 

11 .24  11.24 
19.26 
27.88 
39.19 

18.18 
26.09 
37 .12  
49.87 
62.92 
75.68 
89.62 

103.43 
116.59 
128.99 
139.11 
148 .79  
158 .97  
171 .72  

2.58000 
2.78000 
3.08000 
3.47000 
3.97000 

17.31 17.31 
24.08 24.88 
35.35 35.35 

3 .23000 
3 .70000 

52.15 
6U.44 
74.18 
81.99 
86.74 
88.64 
80.54 
87. 42 
85.73 
83.65 
80.77 

4 6 - 6 6  47.02 
57.50 59.49 
66.25 71.77 
7 3 . 0 5  84.84 
7 7 - 1 6  97.98 

4.25000 
4 .99000 
5.92000 
7.03000 
8.33000 
9.62000 

11.10000 
12 .90000 
15 .70000 
18 .50000 
27 .70000 
37 .00000 

4.57000 
5.36000 
6.36000 
7.55000 
8.44000 

1 0.3 0000 
11.90000 
13.90000 
16 .80000 

78 .79  110.42 
78.63 122 .07  
77.63 131.U7 
76.11) 140.79 
74.17 150 .57  
71 .70  162 .22  
69.61 172 .12  
65.32 196 .38  
63.05 213.09 
60.57 236.39 
58.67 265.55 
57.146 304.71 

78.42 
73.61 
71 - 0 2  

182.16 
207.62 
225. 36 

19.80000 
29.80000 
39.70000 

55.50000 
92 .50000 

185.00000 

68.21 
66.04 
64.66 

249.97 
280.80 
322 .51  

59.60000 
99. 4000 0 

198.00000 



127 

ATOMTC DISPLACEMZNT CROSS-SECTIONS (BARNS) 6Y F A S T  ELECTHONS TN HP 
21-72 A=17Q.500 

TO-76.0 FV ET=2.053713 KEV T D = R O . O  EV EP=2.117727 HEV T D z 8 4 . 0  E V  ET-2.180219 KBV 
EBERGY ( m v )  

2.07000 
2.09000 
2. l3dO0 
2.19000 
2.27000 
2.38000 
2 - 5 00 o 0 
2.66000 
2 .87000 
3.18000 
3.5 90 0 0 
4.10F00 
4 I 72000  
5.5UOOO 
6 .57000  
7.80000 
9.2U000 

10 ,60000  
1 z .3  on oo 
i u .3o r~on  

20 ,  son00 
17.UOOOO 

30.80000 
u 1" 00000 
61 ,60000  

102.00000 
205.00000 

PRIll  A R Y  
0.08 
0.24 
0.70 
1.73 
3.57 
6.73 

10.67 
16.26 
23.58 
33.53 
u u . u 5  
511 " 57 
6 2 - 8 5  
69.79 
73. IS 
74.6U 
74.U6 
73.59 
7% - 0 3  
70.26 
67.81 
65 - 86 
6 ? * 8 3  
59 .70  
57.75 
5 5 . K B  
54.113 

C ASCb D 2 
O . O f 1  
0.24 
0.70 
1.73 
3.57 
6 . 7 3  

10.67 
16.26 
2 3 - 5 8  
33.5u 
uil. R 1 
56.50 
68.16 
80.61 
43.0U 

104.84 
115 .92  
124 .56  
1 3 3 . 6 6  
142.66 
15U.10 
l b 3 . U 6  
186.35 
202.111 
714.25 
251.50 
289 .09  

E N E R G Y  (YEV) 
2.13000 
2.16000 
2.7000 0 
2.26000 
2.35000 
%.US000 
2.5800G 
2.75000 
2.96000 
3.70000 
3.70000 
4.23000 
U.87000 
5.71000 
6 .77000  
R.04000 
9.52000 

11 .00000  
12 .70000 
1 ~ . 8 0 0 0 0  
18 .ooooo 
21.10000 
3 1 . 7 0 0 0 0  
4 2.300 00 
63 .50000 

2 1 1 - 00000 1os.oooou 

P R l l l A R I  
0.05 
0 .26  
0.71 
1.66 
3 . 6 1  
6. 28 

IO. 22 
15 .71  
22.48 
31.57 
42. 29 
51-78 
59.83 
6 5 - 0 8  
69. 5 )  
70.91 
7 0 .  12 
69.76 
5 8 ,  37 
66.55 
611. 35 
62.54 
58.72 
56.68 
54- 47 
52.80 
51.70 

C B S C A D E  
0 .05  
0.26 
0.71 
1 .65  
3 . 6 1  
6 . 2 8  
10.72 
15.71 
22.118 
31.97 
4 2 . 6 U  
5 3 - 8 5  
64.96 
76.73 
98.53 
99.77 

110.29 
118.92 
127.28 
135.96 
1Uh.80 
155.4% 
177.18 
192.30 
213.27 
7 39.09 
274.79 

EN P RGY ( K  El) 
2.20000 
2.22000 
2.76000 
2.33000 
%.UL000 
2.52000 
L.hS000 
2.83000 
3.05000 
3 ~ 1700 0 
3.8ioon 
4.16000 
5.01050 
5.88000 
6.97000 
8.28000 
9.81000 

11.30000 
11.00000 
15.20000 
1 8.50000 
2 1  .80000 
32.70000 
43.60000 
h5.40000 

1OY.00000 
2 1 8  .OOOOO 

b T O n I C  D I S P L A C E K E P T  C H O S S - S % C T I U A S  ( B A R N S )  BY PAST E L E C T H O X S  'IN H Y  
2=72 R=178.500 

T D * 8  8.0 
ENEHGY (SEV) 

2.26000 
2.28000 
2.33000 

7 ~ 4 8 no  o 
2,39000 

2.59000 
2.73000 
2.91000 
3.13000 
I U 70 00 
3.9200ti 
4.118000 
5.15000 
6.05000 
7. I7000  
8 .51000 

10.00000 
11.60000 
13.40000 
15.60000 
19 . 00000  
22.u0000 
33.60000 

BV %T=2.241?9? flEV 
P R I t l A P T  CASCSDE 

0.07 U.07 
0.14 0 . 1 g  
0.65 0.65 
1 . 47  1 . 4 7  
3 . 1 3  5 - 1 3  
5.6U 9 - 6 U  
9.31 9 .31  
14.34 14.34 
20.97 20.47 
29.18 29.19 

u7.47 U3.211 
5 U . 5 1  5'3.26 
60.02 70.12 
53.25 so.sa 
6 U . U 6  9 1 - 0 4  
64.29 1 0 0 ~ 1 ' 1  

3 8 . 7 0  3 9 . 0 4  

6 3 - 3 8  108.2a 
62.11 1 1 5 - 9 1  
60.55 123 .76  
58.49 133.70 
56.7U lU l .83  
53.31 161 .50  
51.47 175.25 
u9.sa 194.29 
47.96 218 .13  
46.99 240 .36  

TD=92.0 EV ET"2.3010UO MEV 
EHEHGY (ME'?) P R I R A R Y  CASCADE 

2.32000 0.06 0 . 0 b  
2.34000 0.17 0.17 
2.39000 0.59 0.53 
2.45000 1. U 9  1 - 4 9  
2.5500 0 3. Oh 3.06 
2.66000 5. u 2  5.u2 
2.80000 R. 85  a.85 
2.99000 13.01 13.81 
3.22000 19.79 19 .19  
1 56000 77. Y Z  27.93 
u.02000 37.02 37"  35 
4.60000 45. i t9  97.21 
5.29000 52.22 56.83 
6 .21000  57.  $ 5  h7.18 
7.36000 60 .52  1 7 .  U6 
8.7UOOO 61 .65  87 - 25 

10 - 3000 0 6 I .  U 6  96.16 
11.90000 60.61 103.58 
13.8000 0 59.39 111.18 
1 5 .  10000 57.83 1 1 8 . 7 9  
1 9  "50000 55.137 128.03 
2 3  .00000 514. 2 U  135.83 
1U- 50000 50.Y6 158 .69  
U6 000 00 U9.23 167 .81  
69 .00000  lt7.11 1R6.02 
i 15. oooon 4 5 - 8 7  208.33 
2 30 - 0000 !I 44.94 239.66 

m = 9 6 . 0  
E N E R G Y  (XEV) 

2.38000 
2.UO(100 
2 - 050 0 0 
2.52000 
2.61000 
1.73000 
2.87000 
3.0hOO0 
3.30000 
3.65000 
u.12000 
11 ~ 71000 
5.42000 
h.37000 
7.550 0 0 
8.96000 

10.60000 
12.20000 

16,50000 
20.00000 
23.500 00 
35.30000 
47.10000 
70 - 7 00 0 0 

117.00000 

i%. . iooon 

7 3 5  .on000 

P R IH APY CASCADE 
0.08 0.08 
0.27 0.22 
0.61 0 .61  
1.63 1.63 
3.165 3.u5 
5.92 5.92 
9.57 9.57 

14.96 1 4 - 9 6  
21.54 21.5!4 
70.35 30.36 
40. J9 U0.73 
49.67 51.51 
57.03 61.95 
62. e0 73.25 
66.23 84.U9 
67.51 95.22 
6 7 .  3 3  105.27 
66.42 113.33 
hS.13 121.10 
63.U6 129.55 
b 1 . ? 6  139.92 

55. I37 169.05 
53.95 193.42 
51 .85  203.36 
50.26 228.33 
119.73 262.10 

5 9 . ~ 8  148.41 

ET ET=2.35954U flFV 
PRI?IAKY cascAm 

0.06  0 .  Oh 
0 .  16 0.15 
0.55 0.55 
1.39 1 . 3 9  
2 -  84 2.8U 
5.25 5.25 
8.U6 8.U6 

13 .11  13.11 
18.97 18.97 
26.81 26.82 
35.51 35.83 
4 3 - 5 9  45.28 
50.07 54-52  
55.10 64.52 
58.02 7U.38 
59.08 83.73 
53.86 92.47 
58.06 Y9.49 
56-87 106.52 
55.39 113.96 
53 .50  122.86 
9 1 - 9 8  130.16 

U7.15 160 .91  
6 5 - 3 3  178.39 
u3.97 199.95 
41.07 229.58 

48.83 148.30 



TO= 4.0 
E N E R G Y  (REV) 

0.265 00 
0.26700 
0 .27200 
0.28000 
0.29100 
0.30400 
0.3 20 00 
0.34100 
0.36700 
0.40600 
0.45900 
0 .52400 
0 .60300 
0 .70800 
0.83900 
0.99700 
1.18000 
1.36000 
1.57000 
1.83000 
2.23000 
2.62000 
3.93000 
5 . 2 4 0 0 0  
7.87000 

13.10000 
26.20000 
52.4 0000 
78.70000 

131.000 00 
1 8 3  -00000 

T0=16.0 
ENERGY (MEV) 

0.76500 
0 .77200 
0 .78700 
0.81000 
0.84000 
0 .87800 
0 .92900 
0.98400 
1 .06000 
1.17000 
1 .32000 
1 .51000 
1.74000 
2.04000 
2 .42000 
2.87000 
3.40000 
3.93000 
8 . 5 4 0 0 0  
5.30000 
6 .43000 
7 .57000 

1 1 . 3 0 0 0 0  
15.10000 
22.70000 
37.80000 
75.70000 

1 5  1.00000 

A T O H I C  

P V  ET=0.262394 MEV 
PRIllARY CASCADE 

21.64 
37.98 
77.85 

138.90 
217.85 
3 0 a . 5 1  
402.118 
518.41 
6114 - 86 
805.16 
978.21 

1137.45  
1275.25 
13911 - 83 
1480.79 
1530.89 
1549.75  
1547.20  
1531.33  
1503.55 
1457.16 
1418. 82  
1308.15 
1242.77 
1173.06 
1111.36 
1065.90  
1045.71  

1019.25  
1009.71  

1034.58  

21.64 
37.98 
74.85 

138 .90  
217.85 
304 .51  
402.48 
518.41 
644 .86  
805 .16  
978 .21  

1145.56  
1309.7  4 
1484.31  
1 6  57.7 0 
1825.77 
1984.93  
2116.90 
2249.23 
2390.47  
2572.99  
27  23.27 
3107.10  
3385.34 
3787.53 
4296.40  
4999.21 
5707.88 
6 120.00 
6631.04  
6962.50  
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DISPLACEHENT CROSS-SECTIONS (BARNS) B Y  PAST ELECTRONS TN T b  
2=73 A=l80.950 

TU= 8.0 E V  ET=0.456035 f l E V  T0=12.0 
ENERGY (HEV) 

0.46000 
0 .46500 
0.47UOO 
0.48700 
0 . 5 0 6 0 0  
0 .52900 
0.55600 
0 .59200 
0.63800 
0.706 00 
0.79800 
0.91200 
1.ouooo 
1 .23000 
1.4 50 00 
1 .73000 
2.05000 
2.37000 
2.73000 
3.19000 
3 .87000 
4.56000 
6.84000 
9 .12000 

13.6000 0 
22.80000 
45.60000 
91 .20000 

136.00000 
2 28 - 0000 0 
3 19.00000 

PRIHARY 
5.20 

11.87 
2 4 - 1 1  
42.25 
69.38 

102.65 
1 4 1 . 5 5  
192.12 
253.19 
33u. 45 
426 .65  
515 .56  

660 .46  
708.03 
736 .99  
747. 29 
1 4 5 . 6 2  
737 .20  
722 .62  
700.04 
679.37 
630.37 
602 .52  
573 .23  
546.72 
529 .37  
520 .10  
514. 75 
506.59 
502 .35  

5813. T U  

CASCADE 
5.20 

11.87 
24 .11  
42.25 
6 9 . 3 8  

102 .65  
141.55 
192.12 
253.19 
334. 45 
427.01 
521 .57  
609.39 
715.33  
813.74 
914 .58  

1000.P3 
1086.00  
11 60.72 
1241.76  
1341.42 
1425.84 
1631.98  
1779.26 
1983.61 
2247.13 
2603.22 
2958.02 
3160.17 
3418.09 
358b.26 

ENERGP(NEVJ 
0.62300 
0.62900 
0.64100 
0.66000 
0.68000 
0.71500 
0.75200 
0.80100 
0 .e6300 
0.95600 
1.07000 
1.23000 
1 .41000 
1.66000 
1.97000 
2 . 3 ~ 0  0 0 
2.77000 
3.20000 
3 .70000 
4.31000 
5.24000 
6.16000 
9.25000 

12.30000 
18.50000 
30.80000 
61.60000 

1 2 3  .OOOOO 
185.00000 
308.00000 
431.00000 

ATOHIC DISPLACEHENT CROSS-SECTIONS (BARNS) B Y  FAST ELECTRONS I N  T A  
2 = 7 3  A=180.950 

E V  ET=0.616907 f iEV 
P R I H A R Y  

2. a1 
5.72 

11.91 
22.57 
37.20 
57.34 
82.34 

115.73 
156.7U 
213.18  
272 .29  
337 .30  
389.92 
437.37 
U69.99 
487.54 
U93.01 
490.86 
984.17 
473.96 
458. U6 
u44.99 
413 .63  
396.61 
378.00 
362.14 
351.97 
345.85 
341.8Q 
336.83 
334. 24 

CASCADE 
2.81 
5.72 

11.91 
22.57 
37.20 
57.34 
82.34 

1 1 5 . 7 3  
156 .74  
213.18 
272.65 
342.22 
406.68 
479.51 
551 .79  
621.01 
686.23 
7 4 0 . 3 8  
793 .71  
848 .72  
918 .19  
975 .02  

1 1 1 6 . 2 3  
1215.11 
1355.56 
1530.09 
1768.45 
2004.29  
2141.70 
231  0.96 
2421.79 

E V  ET50.757539 UEV TD=20.0 EV E'P0.88'4066 f i E V  TD=24.0 E V  ET=1.000035 ?iEV 
PRIUARY CASCADE E N E R G Y  ( H E V )  PRIHlrRY CASCROE ENERGY(flEV) PRIMARY CASCADE 

1 . 6 6  1.66 0 .89200 1.01 1 - 0 1  1.01000 0.81 0.81 
3 .35  3 .35  0.90100 2.29 2.29 1.02000 1.76 1.76 
7 .36  7 .36  0.91900 5.25 5.25 1 . O P O O O  4.01 4.01 

1 4 - 3 8  
28.76 
39.29 
58.04 
83.15 

114.41 
156.32 
205.05 
253.07 
294.43 
328.82 
352.53 
36U. 6 5  
367.85  
365.52 
360 ~ 03 
351 - 9 0  
340 .25  
330.10 
307.59 
295.19 
281 -81 
270.62 
263.55 
258.96 

lli.38 
24.76 
39 .29  
58 .04  
83 .15  

114 .41  
156.32 
205.51 
257.46 
3 0 9 . 2 5  
364.16 
419.89 
472 .80  
523 .18  
564.92 
605 .46  
6 4 8 . 1 1  
700 .46  
74U.06 
849 .59  
925.58 

1031.23 
1162.65 
1342.11 
1518.62 

0.94500 
0.98100 
1 .02000 
1.07000 
1.14000 
1.230 0 0 
1 .37000 
1.54000 
1.76000 
2 .03000 

2.82000 
3 .35000 
3 .97000 
4 .59000 
5.30000 
6 .18000 
7.51000 
8 .84000 

2.38000 

13.2000 0 
17 .60000 
26 .50000 
44 .20000 
88. 4 0000 

176.000 00 

10.31 
18.52 
28.53 
U2.UO 
62.66 
88.56 

125 .89  
164.31 
203 .08  
2 3 6 - 6 0  
263.90 
282.24 
291.39 
293.32 
290.99 
286.29 
279 .65  
270.17 
262.09 
244.50 
234.97 
224. 5 3  
215 .96  
210. 6 1  
206.93 

10 .31  
18.52 
28.53 
42.40 
62.66 
88.56 

125 .89  
1 6 4 .  88 
207.03 
249.66 
294.U9 
339.61 
383.10 
424.09 
U58.00 
490.70 
524 .95  
567.56 
602.68 
687.74 
748 .30  
833.36 
939.07 

1082.51 
1223.26 

1.07000 
1.11000 
1 - 16000 
1.22000 
1.30000 
1.40000 
1.55000 
1.75000 
2 .ooooo 
2.30000 
2 -7000 0 
3.20000 
3.80000 
4.50000 
5.20000 
6 .00000 
7.00000 
8 .50000 

10.00000 
15.00000 
20.00000 
3 0  .OOOOO 
50.00000 

100.00000 
2 00.00000 

8. 1 3  
14.71 
24.17 
36.59 
53.89 
75.34 

105.19 
138 .85  
171.19 
198.42 
220.99 
235.72 
2112.73 
243.84 
241.60 
237.48 
231 .80  
223.89 
217.21 
202.68 
194 .96  
186.54 
179.66 
175.37 
172.26 

8.13 
14 .71  
24.17 
36.59 
53.09 
7 5 - 3 9  

105.19 
139.37 
175.03 
210.30 
248.47 
286.57 
323.12 
357.u5 
385.84 
413.16 
492.00 
477.58 
506.89 
578.91 
629 .49  
699.82 
787.91 
907 .53  

1025.54 
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ATONIC DISPLACE3ENT CROSS-SECTIONS (FJARNS) BY PAST ELECTHOWS IN T A  
2173 1=180.¶50 

'P0-28.0 EV ET=1.107716 HBV TD=32.O i3v ET=1.208669 n m  TD=36.0 EV ET=1.304015 f l E V  
P R I B A R Y  CASCa DE Z N E R G Y  IMEV) PHINARY CASCBDE ENEHGY (HEV) 

1.12000 
i . i i o n o  

i . 15naa  
1.18000 
1.22000 
1.28000 
1 .. 35000 
l.UUO00 
1.55000 
1.71000 
1 -93000  
2 .11000  
1 .54000 
2.99000 
3.54000 
4.20000 
11.98000 

6.6U00O 
7.7S000 
9.41 000 

11.00000 
16.60000 
27. 10000 

5.76n00 

3.i.20000 
55 e 3 00 00 

110.00000 
221.00000 

PRT'MARY 
0.17 
0.70 
3.00 
6.01 

10 - 8 8  
19.50 
30.74 
45.97 
6U.47 
39.50 

1117. 10 
170 ~ 43 
189.99 
202.24 
297.93 
208.63 
206.51 
202.87 
177.91 
191.11 
195.62 
173.15 
166.hb 
159"  511 

150.25 
147.56 

1 1 8 - 6 ~  

153.81 

C A SC ii 0 E ENEBGY ( f i E V )  
0.12 1 .22000  
0 .70  1.23000 
3.00 
6 - 0 1  

1o.aa 
19.50 
30.78 
45.57 
64.97 
89.50 

l lY.15 
150.50 
181 .07  
214.72 
247 .49  
278.92 
308.80 
3 3 3 . u u  
356 .83  
381.75 
412.37 
436 .59  
4'JY. u 5 
5 4 2 - 6 5  
603.23  

780.51 
882 .30  

678.74 

ATOMIC 

TO=C0.0 ZV ET=1.398596 MEV 
ENERGY (t4EVl PRIfiBRY C-ASCBDE 

1.udooo' 
l .42000 
1 .4500O 
?.49000 
1 - WOOO 
1.6 1000 
1.70000 
1.81000 
1.Y5000 
2.16000 
2 4 u 000 

3.20000 
1.76000 
U.46000 

6.27000 
7.25000 
8.36000 
9,76000 

2.78000 

5.29000 

1 I .eonno 
13.90000 

27.80000 
2 0.9 00 0 0 

I)I.80000 
69 .70000 

278.00000 
i3q.ooonn 

0.12 
0.69 

4.03 
7.40 

13.00 
21.24 
31.89 
45.38 
6'4.13 
85.07 
10U.35 
120.75 
133.91 
I 4 2 , O U  
1115.06 
145.49 
143 .71  
140.97 
137.39 
132.70 
128.71 

l l S " 9 9  
111.17 
107 .39  
105.03 
103.14 

1.88 

120.35 

0 . 1 2  

1.88 
11.03 
7.40 
13-04 
21.24 
71.88 
45.38 
6 4 . 1 3  

107.LU 
129.31 
153 ,  O G  
176.66 
198 .95  
220.03 
237.48 
254.06 

0.69 

85 .55  

271-68  
292.80 

384. B o  

310.69 
354-57 

427.3Q 
URO.rr6 
552.01 
b22.7U 

I .  2 5000 
I .  29000 
1 .  W O O 0  
1 .uoooo 
1.47000 

11.69000 
1.87000 
L . l l O O O  
2.41000 
2.77000 
3.26000 
3.86000 
4.59000 
5.43000 

7.25000 
8 .46000 

10.20000 
1 2 000 0 0 
18. 10000 
2u.  10000 
36.20000 

120.00000 
2u1.00000 

1 .57000  

6.28000 

60.  40000 

0.46 
0.95 
2.13 
5.2rc 

10.18 
17.20 
2 6 - 2 8  
39.90 
56.36 
79.17 

1 0 4 . 9 1  
1 2 9 . 2 8  
149.69 
166 .64  
177.14 
181.91 
182.79 
1 8 0 * ? 0  
176.98 
171.60 
166.85 
lb1.86 
151.09 
1U5.50 
139.15 
13R. 4I( 
131.41 
129.04 

D I S P L A C E f l E N T  CROSS-5 X T I O  N S 
2 = 7 3  A-18 

(BAHtIS 
0.950 

0.46 
0.95 
2.13 
5.2'4 

10.18 
17.20 
26.28 
39.98 
5h. 36 
7 9 "  16 

105 .29  
132.54 
359.47 
189-  12 
218.02 
2116.05 
271.17 
293.62 
314.3Y 
336.24 
362.15 
384.28 
439.35 
977.27 
530.75 
596.59 
685.51 
774.50 

BY PAST 

t . 3 i o o o  
1.33000 
1.35000 
1 - 3900 0 
1.44000 
1.51000 
1.59000 
7-69000 
1.82000 
2.02000 
2.28000 
7.60000 
2.Y9000 
P .52000 
U.17000 
r4 - 950 0 0 
4.86000 
6.78000 
7.8 2000 
9.12000 

1 A.ooono 
i a - o o o o o  

2 ~ . 0 0 0 0 0  

i 3o .noooo 

19 I 50000  

. lY .  10000 
6 5  - 200 00 

260.00000 

BLECTHONS IN 'PA 

T D - 4 U . O  EI ET=l.U81062 f l Z V  T D d 8 . 0  
EWERGY tflsV1 PRIBARY CASCADE LNEHGY (REV) 

1 .49000 
1.51000 
1 ,54000  
1.56000 
l .64000 
1.7 1000 
1.80000 
1 .92000  
2.07000 
2 . 2 9 0 0 0  
2.59000 
2.96000 
3.uooon 
3.99000 
4.73000 
5 .62000 
6.66000 
7 .7onoo 
8.R8000 

10.30000 
12.50000 
14.80000 
22.20000 
29.60000 
49  - uoooo 
7U.00000 

1 4 B -000 0 0 
2 56 - 0 00 0 0 

0. I h  
0.64 
1. 66 
3. U6 
6 . 9 3  

11.79 
18 .94  
28.84 
41. 13 
58 .29  
77.62 
95.56 

110.16 
121.93 
129.20 
1 3 2 . 2 2  
132.14 
130.  47 
127.93 
120.79 
120.40 
116.71 

105 .  76 
100.95 

97.57 
95 .45  
9 3 - 1 7  

109.22 

0.16 
0.64 
1.66 
3- $6 
b . 9 3  

11.79 
18.84 
ZN, 8 4  
41 - 33  
53.19 
78 -08  
98.38 

l18 .22  
139.74 
161.21 
181-74  
200.99 
216.82 
231.94 
2117.12 
266.95 

323.94 
351 - 1 7  
389.67 

503.23 
567.51 

283.74 

437.911 

1,57000 
1.59000 
1.62000 
1.67000 
1 e 73000 

1.90000 
2.03000 
2.18000 
7.42000 
Z .7 3000 

3.59000 

',.00000 
5.9U000 
3.030 00 

1 .8 ioon  

3.12000 

u.22000 

3.13000 
9.38000 

1n.90000 
13.20000 
15.60000 

37.20000 
U6.90000 

156.00000 
317.00000 

n . w o o o  

70. i o n 0 0  

0.17 0.17 
0.91 0.91 
1.87 1 - 8 7  
4. 37 4.37 
8.36 3.36 

23.70 23.70 
35.10 35.10 
89-88  49.88 
70.95 70.95 
93.9 I 94.42 

115.47 118 .53  

148.55 169.30 
157.67 195.21 
101.66 219.99 
161.83 243.23 
159.95 262.59 

153.03 100.39 
147.139 323.53 
143.35 3'4 3.78 
134.02 392-17  

15 .08  15.08 

133.43 142.79 

156.95 280.99 

1~9.118 123.67 426.02 173.33 
119.40 537.27 
116.7U 611.74 
1111.65 690.35 

EV ETr1.563929 REV 
PEIHASY CASCADE 

0.09 
0. 46 
1.27 

6. 19 
11-05  
17.21 
26.69 
37 .61  
53.7tl 
71.21 
87.72 

101.26 
112.05 
118.55 
121.19 
121 .03  
119.45 
117.08 
114.15 
110.20 
106.82 

96.39 
92.45 

3. i s  

ion.00 

~ 9 . ~ 0  
8 7 - 4 8  
85 .89  

0.09 
0. Q6 
1.27 
3,1N 
6. 19 

11.05 
17.21 
26.69 
37.61 
53.78 
71 .65  
90.36 

108.86 
128.86 

167.38 
184.93 
199.50 
213.42 
227.72 
245.53 
260.17 
2 9 7 . 2 1  
322.641 
358.13 
402.28 
462.06 
520.98 

1 4 8 . 5 3  
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ATOMIC DISPLACEflENT CROSS-SECTIONS (ilARNS) BY PAST ELECTROHS IN TII 
Z=73 A=180.950 

TD=52.0 EV E T ~ 1 . 6 4 3 6 1 1  R E V  TD=56.0 EV ETq1.720449 H E V  TOS60.0 E V  ETs1.794728 NEV 
E N E R G Y  (REV) 

1.66000 
1.67000 
1.70000 
1.75000 
1 .82000 
1 .90000 
2.00000 
2.13000 
2.30000 
2 .54000 
2.87000 
3.2A000 
3.78000 
4 .43000 
5 .25000 
6 . 2 4 0 0 0  
7.39000 
8 .54000 
9.860 00 

1 1 - 50000 
13.90000 
16.40000 
24.6DOOO 
32.80000 
49.3 0000 
82.10000 

164.00000 

TD=6U -0 
ENERGY (REV) 

1 .88000 
1.90000 
1.94000 
1 .99000 
2.07000 
2.16000 
2 .27000 
2.42000 
2.6 1000 
2.89000 
3.26000 
3.73000 
4.29000 
5.04000 
5.97000 
7.09000 
8.40000 
9.70000 

11.20000 
13.00000 
15. 80000 
18 .60000 
28.00000 
37.30000 
56.00000 
93 ,30000 

186.00000 

PRIfllRY 
0 .21  
0.39 
1 .07  
2.69 
5.76 

10.04 
16 .10  
24.47 
35.41 
49.67 
66 .03  
81.27 
93.85 

103.54 
109.U8 
111.85 
111.64 
110.14 
107.92 
105.14 
101.52 
98.44 
92.19 

85.27 
8 2 - 4 9  
8 0 . 7 3  

88. 88 

CASCADE 
0 .21  
0.39 
1 . 0 7  
2.69 
5.76 

10.04 
16.10 
24.47 
35.41 
49.67 
66.46 
83.81 

1 0 1 . 1 3  
119.31 
137.54 
155.04 
171 .33  
184.73 
197.67 
211.19 
227.49 
241.43 
275.09 

331 .33  
372 .11  
9 2 7 . 3 0  

298.57 

ENERGY ( R E V )  
1 .73000 
1 .15000 
1.78000 
1.84000 
1 .90000 
1 .99000 
2.09000 
2.23000 
2.40000 
2.66000 
3.0 1000 
3.416000 
3.95000 
9.64000 
5.50000 
6.53000 
7.74000 
8.94000 

1 0 . 3 0 0 0 0  
12.00000 
14.60000 
17 .20000 
25.80000 
34.40000 
51.60000 
86.0 00 0 0 

1 7 2  - 0 000 0 

PRIRARI 
0.10 
0.38 
0.98 
2.74 
5.09 
9.36 

14 .76  
22 .81  
32.57 
46.36 
61.77 
75.89 
87.23 
96 .31  

101.74 
103.85 
103.59 
102.17 
100 .12  

97.55 
9 4 - 0 7  
91.25 
85.48 
82. 43 
19-  1 2  
76.56 
74.94 

CASCADE 
0.10 
0.38 
0.98 
2.74 
5 .09  
9.36 

14.76 
22.81 
32.57 
46.36 
62 .21  
78.35 
91i. 08 

111 .26  
128.25 
144.42 
159.64 
172.06 
183.91 
196.40 
212.07 
224.91 
256.18 
277.99 
300 .21  
346.21 
397.55 

E N E R G Y  (flEV) 
1.8 I000 
1 .e3000 
1.86000 
1 .92000 
1 .99000 
2.08000 
2.18000 
2.33000 
2 - 5 1000 
2.78000 
3.14000 

4.12000 
4.84000 

3.58000 

5.74000 
6.81000 
8.07000 
9.33000 

10 .70000 
12 .50000 
15.20000 
17.90000 
26.90000 
35.80000 
5 3.80000 
89.70000 

179.00000 

PRINARY 
0.1u 
0 . U O  
0.96 
2.55 
5.03 
8.92 

13.78 
21 .54  
30.83 
43 .66  
57. 8 5  
70.82 
81.58 
90.01 
95.02 
96.32 
96 .63  
95.27 
93.40 
90.95 
87.72 
8 5 . 0 9  
79 .71  
76.89 
73 .80  
71.U3 
69.94 

CASCADE 
0.14 
0.40 
0.96 
2.55 
5.03 
8.92 

13.78 
21.511 
30.83 
43.66 
58.28 
73.14 

104.18 
120.12 
135 .  17 
149.38 
161.06 
171.78 
183.66 
198.26 
210.22 
239.57 
259.80 
288.20 
323.64 
37 1.41 

8 8 - 1 1  

llTOMIC DISPLACEREIT CBOSS-SECTIONS (BhRBS) B Y  PAST ELECTRONS I N  TII 
2-73 A=180.950 

E V  ET=1.866688 R E V  
PRIRARY CASCADE 

0 .10  0 . 1 0  
0.32 0.32 
0.99  0.99 
2.18 2 . 1 8  
4.71 4.71 
8.21 8 - 2 1  

13.05 13.05 

T0=68.0 EV ET=1.936533 8EV 
ENERGY (REV) PRIRARY CASCADE 

1.95000 0.09 0 .09  
1 - 97000 0 . 2 8  0.28  
2.01000 0.87 0.87 
2 .07000 2. 1 7  2 .17  
2.14000 4. 18 4 .18  
2 .24000 7.69 7.69 
2.36000 12. 51 12.51 

TD=72.0 
ENERGY (REV) 

2.020 00 
2.04000 
2.08000 
2.lr1000 
2.22000 
2.32000 
2.4uooo 

20.08 20.08 2.51000 18.93 18.93 2.60000 
28.97 28.97 2 .71000 27. 4 5  27.45 2 .80000 
4 1 - 0 1  41.02 3.00000 38.79 38.80 3.10000 
5th. 22 54.63 3.38000 51.13  51.52 3.50000 
66.71 68 .98  3.87000 62.95 65.13 4.00000 
7 6 . 7 0  82 .98  
84.53 98.08 
8 9 - 1 2  112 .94  
90.85 127.15 
90.5U 140.47  
89.25 151.34 
87.39 161 .89  
85.17 1 7 2 . 5 7  
82.15 186 .23  
79.69 197.43 
74.65 225.07 
72.02 244 .11  
69.15 270.67 
66 .95  303.86 
65.56 348.58 

4. 4 5 0 0 0  
5.22000 
6.19000 
7 .35000 
8 .71000 

10.00000 
11 - 60000 
13 .50000 
16. U O O O O  
19.30000 
29.0000 0 
3 8.7000 0 
58.00000 
96 .80000 

193.00000 

72 .31  78.32 
79.59 92 .43  
83 .91  106 .53  
85.50 119.91  
85.17 132.49 
84.00 142 .32  
82.19 152.59 

77.22 175.66 
74.92 186 .18  
70.22 212.10 
67.73 230.13 
65.05 255.03 
62.99 286.37 
61.69 328.47 

80.w 162.83 

4.61000 
5.41000 
6.41000 
7.61000 
9 .01000 

10 .40000 
12.00000 
14 .ooooo 

20.000 0 0 
i7.oooon 

3o.ooooa 
4o.oooon 
6o.10000 

100.00000 
200.00000 

E V  ET=2.004439 H E V  
PRIRARY CASCADE 

0.09 0.09 
0.21 0.27 
0. 80 0.80 
1.97 1.97 
4.08 4.08 
7.32 7.32 

11.79 11.73 
1 8 - 0 0  18-00 
25.81 25 .81  
36.58 36.58 
48.46 48.85 
59.48 61.56 
68.46 74 .25  
75 .29  8 7 . 6 3  
79.29 100.90 
80.75 113.54 
80.41 125.36 
79 .23  135.01 
77.57 144.37 
75 .52  154.20 
72.84 166.29 
70.68 176.21 
66.27 200.60 
63.94 217.58 
61.40 241.25 
59.U8 270.68 
58.25 310.62 
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R T O K I C  D I S P L A C E t l E I T  C R O S S - S E C T I O N S  (BRRNS) BY FAST ELECTRONS IN T.4 
2-73 A-18C.950 

TD=76.0 Z V  ET=2.070560 MET TO-80.0 EV ET-2.115029 MEW T044.O EV ET22.19796U f i E V  
ENERGY ( a E V )  

2.09000 
2.11000 
2.15000 
2.21000 
2.29000 
2.40000 
L.S2000 
2.69000 

3.20000 
3 I 5 % 0 0 0  
b.14000 
4.7h000 
5.59000 
6 ,62000  
7.86000 
9.31000 

1 0.70 0 00 
12.u0000 
14.uoooo 
17.50000 

7 .a9000 

20.70000 
31.00900 
Ul.U0000 
fi2.10000 

20'1.00000 
i 03.  00000 

PRiCPlARY < 
0.11 
0.27 
0.77 
1.8U 
3.17 
7 . 0 U  

11.12 
17.25 
2U.44 
3U-69 
45" 14 
56.61 
64.93 
7 1 - 4 0  
75.111 
76.49  
76.11: 
75.05 
73.43 
71.54 
68.99 
6 6 . 8 8  
6?.74 
60.53 

56.35 
55.18 

m . 1 5  

'ASCAOF 
0.11 
0.27 
0 - 7 7  
1.84 
3.77 
7.0'4 

11.12 
17.25 
28.44 
34.69 
4 6 - 5 3  
58.65 

8 3 - 2 4  
99.79 

107 .78  
139.02 
1 2 7 .  Y 0 
3 $7.04 
146.08 
157.60 
167.32 
7 90 .( .! 4 
706.52 
228 .85  
256.57 
294.67 

70.49 

E N E R G Y  ( t l B V )  
2.15000 
2.17000 
? .22000 
2 .28000 
2.36000 
2.47000 
2 -60000  
2 .77000  
2.98000 
3.30000 
3.l3000 
U.27000 
r .91000  
5.76000 
6 .83000 
6.11000 
9.60000 

11.10000 
1 2  - 80000  
1 il .90000 
18.10000 
2 1 - 30000 
32.00000 
42.70000 
6Y.00000 

106.00000 
21  3. ooooo 

PRI3ARY 
0.07 
0.21 
0.76 
1.76 
3.54 
6.55 

1 0 . 6 3  
16.  30 
21.28 
3 3 . 0 5  

53.90 
6 1 - 9 0  
67.87 
7 1.42 
72.66 
72.:!1 
71.20 
6'3.68 
6.1.9 I 
6 5 .  US 
63.50 
59. S6 
57, 47 
5 s .  2 2  
5 3 - 5 2  
5 2 . 4 1  

43. a a  

C ACjC A OF 
0.07 
0.21 
0 . 7 6  
1.76 
3.54 
6.55 

10.63 
16 I 30 

33.06 
44.2s 
55.89 
67.15 
7 9 . 2 1  
91 .23  

102.64 
113 .28  
122.00 
130.48 
119.21 
150.13 
159.08 
181.12 
196.85 
217.63 
2U3.89 
230.08 

23.28 

E N E R G Y  (UEV) 
2.21000 
2.24000 
2.280 0 0 
71.35000 
2 4 30 00 
2.5UOOO 
2.68000 
2.85000 
3.07000 

3 .  I3 a000  
4,39000 
5.05000 
5 ,93000  
7.03000 
9.35000 
9.83000 

11.uoo00 
d 3 I IOOOL) 
15.10000 
18.60000 
21.90000 
32.90000 
U3.90000 
65.90000 

1 09 -000 0 0 
219.00000 

3.uaooo 

RTClHIC OISPLACEKENT C R O S S - S E C T I O N S  ( B A R N S )  YY PAST ELZCTUONS IN TA 
1 - 7 3  A=180.950 

2.u1000 
2.50000 
2.62000 
2 .  75000 
2.93000 
3.16000 
3 "  5000U 
3.95000 
11.51000 
5 - 19000 
6.10000 
7.23000 
8.58000 

1 0 - 1 0000  
11 I 70000  
13.5ti000 
15.80000 
19.20000 
22 .50000 
33.80000 
45.10000 
67 .70000 

112.00000 
225.  00000  

FV ET-2.259470 t4EV 
P R I n A R Y  CASCaOZ 

0.08 0.08 
0.21 0.21 
0 - 5 7  0.57 
1 - 5 4  1.54 
3.26 3.26 
5.12 6 . 1 1  
9.65 

14 .85  
2 1 . U 5  
30.39  
uo.12 
D9.06 
56.78 
51.82 
69.97 
66.05 
6 5 .  '12 
6n.69 
63.31 
61.58 
59.18 
57.67 
5u.09 
5 2 - 2 0  
50.17 
98.64 
47.61 

9.65 
1U.85 
21.45 
30.40 
40.48 
50.89 
61.23 
7 2 . 3 5  
a 3 . z ~  
93 .63  

7 !)3.00 
111.12 
118.80 
127.03 
136.90 
144.91 
164.96 
178.90 
19e.23 
222.06 
254.95 

TDz'32.0 EV ET=2.3196;10 N E V  
E N E R G Y  (IIEV) P R I V A B Y  CASCADE 

2.34000 0.07 0.07 
2.16000 0.18 0.48 
2 .  4100fl 0.62 0.62 
2.48000 1.56 1.56 
2 .57000 3. I N  3.18 
2.69000 5.86 5.86 
2 ,82000  
3.0 1000 
%.24000 
3.59000 
U - 05000 
4,63000 
s. 33000 
6.26000 
7. 42000 
8 .81000 

10.40000 
12  00000 
13.90000 
16.200 00 
19.70000 
21.10000 
34 .70000 
46 .30000 
69 .50000 

115,OOQOO 
2 3  1 - 000 0 0  

9.  16 
lU.24 
20 .Q6  
24.07 
38.37 
47.01 
53 .91  
59.17 
62.16 
63.17 
62 .82  
61.8h 
60.49 

5 6 - 7 7  
55.12 
51.72 
49.41 
47.97 
U6.52 
us. 57 

50. 8 8  

9.16 

20.46 
29.07 

U8.78 
5 3 - 7 1  
69.31 
79.77 
89.71 
YB.84 
106.40 
113,'1U 
121.60 
131.16 
1JtJ*79 
157.96 
171.30 
1i39.7'3 
212.59 
244.04 

au.29 

38.71 

TD=Y 6.0 
E N E R G Y ( t l E V )  

2.uo000 
2.u2000 
2.47000 
2,54000 
2.64000 
2.750 0 0 
2 900 0 0 
3,09000 
5 -  32000 
3.68000 
4.16000 
4.75000 
5.47000 
6.42000 
7.61000 
9.03000 

10.70000 
12.30000 
14.20000 
16.60000 
20 - 200 0 0 
21.70000 
35-50000 
47.50000 
71.30000 

118.00000 
237.00000 

PRIUkRY C A J C A O E  
0.05 0.05 
0.20 0.24 
0.65 0.65 
1.72 1.72 
3.38 3.38 
6.17 6.17 

10.24 10.24 
15.51 15.51 
22.30 22.30 
3 1 - 6 3  31.6'4 
41.89 182.25 
51.35 53.25 
s 8 .  89 64 .03  
641.70 75.60 
68.0U 87 I05 
69.20 97.911 

h7.79 116.33 
66.39 128.14 
6k.62 132.64 
62.30 143.09 
60.115 151.6U 
56.70 172.65 
SU.71 1137.25 
52.57 207.50 
50.97 232.45 
49.91 266.91 

68.83 1 0 8 . 1 2  

E V  ET=2.378557 NE7 
P R T f l A R Y  CASCAPE 

0.07 0.07 
0.17 0.17 
0.58 0.58 
1.44 1.qu 
3.14 3.14 
5.UQ 5.44 
9.00 9.00 

1 3 - 8 1  1 3 . 8 1  
19.60 19.60 
27.8'1 27.90 
36.96 37.31 
45.15 46.8B 
51.76 56.U3 
56.7U 06.55 
59.59 76.59 
60.53 36.08 
60.17 35 .03  
59.26 102.08 
57.97 100.16 
56.40 116.65 
54.37 125.84 
52.79 133.17 
49.53 151.56 
47.01 16U.3U 
4 5 - 9 5  182.06 
44.57 203.92 
43.65 234.06 
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TD= 4.0 
ENERGY (REV) 

0.26800 
0.27100 
0 .27600 
0 - 2 0 14 0 0 
0 .29500 
0.30800 
0.32400 
0 .34500 
0.37200 
0 .41200 
0 .46500 
0.53100 
0 .61100 
0 .7  1700 
0.85000 
1 . 0 1 0 0 0  
1.19000 
1.38000 
1 .59000 
1 .R6000 
2.26000 
2 - 6 50 00 
3.90000 
5.31000 
7.97000 

13.20000 
26 .5000 0 
53.10000 
19 .70000 

132.00000 
186.00000 

TD=16.0 
E N E R G Y  (HEV) 

0 .77300 
0 .78100 
0 .79600 
0 .81900 
0.85000 
0.88800 
0.93400 
0.99500 
1.07000 
1.18000 
1.34000 
1 .53000 
1.16000 
2.06000 
2 .45000 
2.91000 
3.44000 
3.98000 
4.59000 
5 .36000 
6 .51000 
7.66000 

11 .40000 
15.30000 
22.90000 
38.30000 
76.60000 

153.00000 

ATORIC 

E O  ET-0.265890 MEV 
PRIn A R Y  

17.71  
42.44 
8 2 . 5 7  

144. 1 4  
223.93 
311.71 
411.20 
529.22 
662 - 9 2  
829.91 

1005.68 
1169.82 
1310.90 
1432.23 
1518.85 
1567.81  
1584.43  
1579.52 
1561 - 2 7  
1529.86 
1480.66 
1436.38  
1324.58 
1257.04 
1185.96 
1123.81  
1077.59 
1051.07 
1045.53 
1029.77  
1019.74 

CASCADE 
17.1 1 
42.44 
82 .57  

144.14 
223.93 
311 .71  
411 .20  
529 .22  
662 .92  
829 .91  

1 0 0 5 . 6 8  
1178.31  
13U6.80 
1 5 2 5 . 0 5  
1702.65  
1873.91  
2031.54 
2171.45  
2303.91  
2450.48 
2632.69 
2783.01 
3172.78 
3454.90 
3861.25 
4310.92  
5085.68  
5804.13  
6 2  19 .85  
6730.90  
7074.32 

ENERGY (HEV) 
0 . 4 6 6 0 0  
0.47000 
0.48000 
0.49300 
0.51200 
0.53500 
0.56300 
0.60000 
0.64600 
0.71500 
0.80700 
0.92300 
1.06000 
1.2uooo 
1 .47000 
1 .15000 
2 .07000 
2 . 4 0 0 0 0  
2 .76000 
3.23000 
3.92000 
4.61000 
6.92000 
9.23000 

13 .80000 
23.00000 
46.10000 
92.30000 

138.00000 
230.00000 
323.00000 

PRIMARY 
5.81 

11.20 
24. 9 8  
4 3 - 4 1  
71.03 

104 .  96 
146.18 
199.28 
26  1.68 
345 .87  
439 .90  
531.88 
610.27 
678.00 
727 .27  
754 .91  
763 .86  
760.82 
751.14 
734 .96  
710.69 
689.11 
638.01 
609 .37  
579.3U 
552.76 
535 .21  
525 .70  
519.67 
511.74 
507 .40  

DISPLACEflENT CROSS-SECTIONS (BARNS) BY FAST ELECTRONS IN U 
Z=74 #.=183.860 

TD- 8.0 EV ET=0.461623 f l E V  T D = 1 2 . 0  EV 2 T ~ 0 . 6 2 4 0 9 2  MEV 
CASCADE E N E R G Y  ( K E Y )  P R I N A R Y  CASCADE 

5.81 
11 .20  
24.98 
43.41 
71 .03  

104.96 
146.18 
199 .28  
261.68 
345 .87  
440 .27  
538.17 
632.96 
734.18 
837.97 
939.24 
033 .22  
113 .72  
188.50 
271.32 
372.34 
456.29 

0 . 6 j o o o '  
0.63600 
0.64900 
0.66700 
0.69200 
0.72300 
0.76100 
0.81100 
0.87300 
0.96700 
1.09000 
1.2uooo 
1 .43000 
1 .68000 
1.99000 
2.37000 
2.80000 
3.24000 
3.74000 
4.36000 
5.30000 
6.2QOOO 

2.75 
5.70 

12 .51  
22 .81  
3 8 - 3 5  
58 .98  
85.29 

120.21 
162.22 
220 .51  
285.20 
346 .68  
402.97 
450. 14 
482.24 
499 .34  
503.73 
500.59 
493.03 
481.83 
465.30 
450.90 

665.51 9.36000 418.52 
1814.67 12.40000 401.28 
2022.68 18.70000 382.17 

366.04 2286.15 
2647.Y2 62.40000 355.83 

349.58 3006.59 
3212.07 187.00000 345.39 
3469.60 31 2 .OOOOO 340.21 
3639.33 436.00000 337.62 

31.20000 

124.00000 

2.75 
5.70 

12.52 
22 .81  
38.36 
58.98 
85 .29  

120.21 
162 .22  
220.57 
285.68 
351.84 
420.82 
494.22 
567.04 
638 .43  
703.79 
759.25 
812 .59  
868.52 
938.70 
996.68 

1139.05 
1231.74 
1380.69 
1557.92 
1798.98 
2035.68 
2175.37 
2347.03  
2458.5U 

ATOHIC DISPLKEMEWT CROSS-SECTIONS (BARNS) BY PAST ELECTRONS IN u 
2=74 A=183.860 

E V  ET=0.766055 I E V  T0=20.0 EV ET=0.893745 E E V  TD=2 4. 0 
PRInmY 

1.56 
3.52 
7.61 

14.78 
25.78 
40.69 
59.94 
86.15 

117.80 
160.80 
213.74 
262.16 
303.70 
338.06 
361.90 
373 .40  
375.70 
312 .60  
366.45 
357 .61  
345.14 
334.52 
311 .34  
298.44 
284.97 
273.54 
266.45 
261.70 

CASCADE 
1.56 
3.52 
7.61 

14.78 
25.78 
40.69 
59.94 
86.15 

111.80 
160 .80  
214.28 
266.86 
3 1 9 . 2 4  
374.1 1 

486.44 
536.84 
579.35 
619.87 
6 6 3 . 0 8  
716 .28  
760.20 
866 .08  
944.06 

1049.74 
11 83.77 
1364.90 
1543.61 

432.28 

ENERGY (IEV) PRItlARY 
0 .90200 1.06 
0 .91100 2.37 
0 .92900 5.39 
0.95600 10.78 
0 .99200 19.22 
1 .03000 29.24 
1 .09000 46. 40 
1 .16000 67.26 
1 .25000 93.76 
1 .38000 129.22 
1 .56000 110.81 
1 .78000 209.98  
2 .05000 243.76  
2.41000 271.71 
2 .85000 289.56 
3.39000 298. 2U 
4.02000 299.48 
4.64000 296.58 
5 .36000 291.30  
6 .25000 284.10  
7.59000 274.08 
8 .93000 265.63  

13 .40000 247.22 
17 .80000 237.60 
26 .80000 226.98 
44.60000 218.34 
89 .30000 212.94  

1 78.0 00 00 209.13  

CASCRDE 
1.06 
2.37 
5.39 

10 .78  
19.22 
29.24 
U6.40 
61.26 
93.76 

129 .22  
171 .34  
2 1 4 A U  
257.33 
303 .85  
349.21 
393.67 
435.34 
469.24 
5 0 2 "  40 
531.02 
579.94 
615.33 
702 .37  
7 6 2 , 7 9  
8Q8..78 
955.21 

llOO"Y9 
1242.96 

E N E B G Y  (IIEV) 
1.02000 
1.03000 

1.08000 
i .nsooo 

1.12000 
1.17000 
1.23000 
1.31000 
1.41000 
1.56000 
1.76000 
2.02000 
2.32000 
2.72000 
3.23000 
3.8r?OQO 
4.54000 
5.25000 
6 -050 00 
1.07000 
8 590 0 0 

10.10000 
15.10000 
20.20000 
30.30000 
50 .50005 

101.00000 
202.00000 

EV ET=1.010157 U E V  
PRIMA R Y  

0.76 
1.11  
3 .99  
8.17 

14.89 
24 .57  
37.30 
55.06 
77.12 

107.81 
142 .41  
176.74 
209.25 
226.92 
241.72 
248.35 
248 .93  
246.20 
241.62 
235.50 
227  - 09 
220.11 
205 .18  
197.17 
188.60 
181.63 
177.31 
174. 10 

CASCADE 
0.76 
1.11 
3.99 
8.17 

14. 89 
24.57 
37.30 
55.06 
77.12 

107.81 
142.91 
180.74 
216.52 
255. 17 
294.40 
331.72 
366.16 
395.04 
422.73 
451.89 
487.95 
517.46 
589.67 
641.40 
712.51 
801.59 
922.54 

1041.79 



133 

AT0lJ.C DISPLACEPFNT CROSS-SECTIONS (EARNS)  BY PAST CLZCTRUWS IN Y 
z=7u A = i 8 j . w n  

TD=28.0 E V  9T=1.119393 PlEV TDz32.0 EV ETr1.221230 f l Z V  TD=36.0 F V  ET-1.317U03 YEP 
PRIBARY CASCADE E N F R G Y  ( I E V I  PRIflANY CASCADE ENERGY (EEV) 

1.13000 
1.14000 
1.16000 
1.19000 
1.24000 
1.29000 
1.36000 
1.u5000 
1.56000 
1.73000 
1.95000 
2 . 2 3 0 0 0  
2.57000 
3.02000 
3.58000 
0.25000 
5.03000 
5.82000 
6.71000 
7.83000 
9.51000 

1 7  .lo000 
16.70000 
22.30000 
33.50000 
55.90000 

1 1  1.00000 
223,00000 

PBIflARY 
0.60 
1.28 
2-90 
5.94 
12-26 
19.69 
31.21 
46.84 
65.87 
93.13 
127.85 
151.72 
175.91 
195.33 
207. Uh 
212.73 
212.99 
710.39 
206.35 
ZOl.02 
193.81 
188. 12 
175.29 
168.57 
161.31 
155,119 
151.91 
149.13 

CASCADF 

1.28 
2.90 
5.94 
12.26 
3 9 - 6 9  
34.21 
46.84 
65.87 
73-13 

121.15 
155.32 
187.12 
7 1 1 . 0 6  
25U.6 1 
106.60 
316.51 
341.50 
365.77 
390.32 
1121.30 
u(15.5u 
508.52 
552.76 
6 l U . 0 0  
690.62 
793.77 
8Yfi.12 

0.60 

c 

TD:90.0 
E B E R G Y ( B E V )  

1.112000 
1.43000 
1 .4h000 
1.50000 
1 - 56009 
1 - 6 3 0 00 
1.7'1000 
1.83000 
1.47000 
2.18000 
2.46000 

3.211000 
2 .a iooo  

3.00000 
4.50000 
5.35000 
6 3.3000 
7.32000 
8.45000 
4. 86nOO 
11.90000 
1u.00000 
21.10000 
28.lOOOO 
42.20000 
70.40000 

1 u0.00000 
281 .onooo 

EV ET=l.U0976U K E V  
P R I M A R Y  CASCADE 

0.27 
0.56 
1.73 

9.02 
13.88 
21 * 37 
33.30 
47.16 
6fi-37 
87.76 
107.90 
124.70 
137.69 
lU5.59 
148.75 
1 0 8 . 4 3  
146.37 
143.33 
139.50 
139 61) 
l30.US 
121.76 
117.28 

3 - 8 6  

112.20 
i0a.w 
106. zn 
10U.23 

0.27 
0.56 
1.73 

8.02 

21-37 
33.30 
117.16 
56-37 

110.96 
133.77 

181.12 
204, 33 
225.49 
243.10 

777. 1 3  

$16.82 
361.42 
392.11 
U35.04 
480.76 
560.81 
5 12.65 

3-86 

43-88 

88.25 

157.68 

259.98 

293.87 

ENERGY ( B E V )  
1.23000 
1.240 00 
1.27000 
1.30000 
1.35000 
1.(11000 
1.9R000 
1.58000 
1.70000 

2.13000 
2.u4000 

3.29000 
3.90000 
4.6UOOO 
4.49000 
6.35000 
7.32000 
8.54000 
10.30000 
12.20000 
18.30000 
2rr.u0000 

i . m o o o  

2. 8oao~1 

3 6.60000 
6 1 - 00000 
122.00000 
244.00000 

0. 35 0.3s 

2. 64 2.59 
5.12 5.12 

7 0 .  13 IO. 13 
17.2H 17.28 

40.64 UO.64 
5 7.49 57 * 49 
8 2 . 1 7  6 2 - 1 9  

133.9:b 137,112 
1 5 4 .  39 16U.63 
771.24 194.56 
181.65 22u.14 
186.07 252.65 

181.64 300.Rll 
180.02 321.5'3 
175.31 343.55 
169.22 369.87 
163.79 393-16 
152-84 UU8.07 
1U7.10 436.53 
l(10.07 539.96 
135.92 006.91 

1 3 O . U O  787.06 

0,233 0. 83 

26-58 76.513 

108.3~ 1 0 8 . 8 ~  

186.01 278.91 

1 3 2 . 8 3  697.69 

CROSS-SESTTOXS (EARNS) 
2 ~ 7 4  11~183.860 

3 Y  FAST 

l"3:OOO' 
7 .3@000 
1,37000 
1 .soooo 
1.06000 
1 .52000 
1.60O00 
1.71000 

2.04000 
2.30000 
2.61000 
3.03000 
3.55000 

5.00000 
5 = 92000 
6.85000 
1.90000 
9.22000 

I I. 10000 
19.10000 
19.7000O 
26.30000 
39.5r)OOO 
65.80000 

131 .OOOOO 
263.00000 

i.auooo 

u.zinoo 

ELECT eo 1 s  IN W 

TD=U(i.O El l  ET=1.1195971 REV TD=uB. 0 
B ? J E R G Y ( N E V )  PRIIIARY C&SCB.DE E N E R G Y  (REV)  

1. s i o o o '  
1.52000 
1.55000 
1.60000 
1.66000 
2.73000 
1.82000 
1 . 9 Y O O O  
2.09000 
2.31000 
2.61000 
2.99000 
3.411000 
11.03000 
(1.78000 
5.68000 
6.73000 
7.77000 
8 I 97000 
10.110000 
12.700 0 0 
1(1.40000 
22 - 40000 
29.~0ooo 
114. %0000 
7U. 70000 

1u9 .00000 
299.00000 

0" 2 7  
0.52 
1 - 5 0  
3-00 
7.13 

12.18 
19.76 

1 4 % .  07 
60.25 
8 U . 0 2  
98.73 
113.69 
125. 33 
332.45 
135, 15 
131.79 
1 32- 87 
130.07 
126.72 
121.98 
118.29 
110.51 
106.45 
102.07 

98.64 
96. 5 I 
94.72 

30.05 

0.27 

1 .. L O  
3.80 
7.43 
12.43 
19.76 
30.05 
Ll.2.87 
60.25 
eo.us 

101.69 
122.20 
143.88 
15.5.75 
186.57 
206.03 

237 28 
252.77 
273 .23  
289.2H 
329 .63  
357.77 
396.39 
uu5.uo 
511.20 
576.47 

n. s? 

221.88 

1.59000 
1.61000 
1.64000 
1.69000 
1.75000 
1.83000 
1.92000 
2.05000 
2,21000 
2.UUOOO 
2 - 760 0 0 
3.15000 
3.63000 
4.26000 
5.05000 
6.00000 
7.10000 
0.21000 
9.47000 

1 1  .ooooo 
13.40000 
15.70000 
2 3 6 00 0 11 
31.50000 
4S.30000 

157.00000 
78.9~0 00 

315.00000 

0.39 
0.78 
2.27 
4.22 
9.15 
15.08 
23.91 
36.79 
51.96 
73.53 
96.99 
119.50 
138. 10 
152.54 
lhl.6U 
165.32 
165.12 
162.90 
159.60 
155.38 
1 5 O . D O  
lU5.29 
135.59 
130.51 
125.03 
1?0.72 
118.04 
115.t15 

0.39 
0.78 
2-77 
u.22 
9.15 

15.08 
23.91 
36.79 
51.96 
73.53 
97.50 
122.75 
1 u 7. MO 
17U.07 
200.57 
225.77 
249.31 
269.90 

307.19 
330.33 
350.63 
399.m 
9311.21 
481.89 
5U1.38 
521.56 
701.U2 

287.49 

EV .ET= 1.579543 KEV 
PBIWnRY C A S C B D E  

0.16 
0.57 
1.114 
3.45 
6.59 
11-62 
17.98 
27.73 
35.68 
55.53 
73.87 

104.(15 
115.14 
121.51 
12 3.90 
123.45 
121.62 
119.04 
115. '31 
111.62 
108.27 
101.1Y 
97-48 
93.48 
90.38 

86.80 

90. sa 

~8.45 

0.16 
0.57 
1.94 
3.45 
6.59 

ll.bZ 
17.98 
27.73 
3 9 . f i R  
55.53 
7u.35 
93.3u 

112.us 
132.61 
152.65 
171.77 
189.50 
20 '4 .72  
218.21 
232.68 
251.22 

302.85 
328.65 
364.44 
409.24 
U64.35 
529.16 

265.83 
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ATOBIC DISPLACEMENT CROSS-SECTIONS (BIIRNS) BT FAST ELECTRONS IN Y 
2=74 A=183.860 

TD=52.0 EV ET=1.659900 nEV TD=56.0 EV ET=1.737387 nEV TD40.0 EV ET=1.812291 MEV 
ENERGY ( R E V )  PRIMARY CASCADE E N E R G Y  ( R E V 1  PRIBARY CASCADE ENERGY I N  E V I  

1.67000'  
1 .69000 
1 .72000 
1.77000 
1.8UOOO 
1.92000 
2.02000 
2.15000 
2.32000 
2 .57000 
2.90000 
3.31000 
3.81000 
4.48000 
5.31 0 0 0  
6.30000 
7. U6 000 
8.63000 
9.95000 

14.10000 
16 .50000 

i i . 6 0 0 0 0  

2u.80000 
33.10000 
49 .70000 
82.I)OOOO 

165.00000 

TD=64.0 
E N E R G Y  (nEV) 

1.90000 
1.92000 
1.96000 
2 .01000 
2.09000 
2.18000 
2 .29000 
2 .45000 
2 .63000 
2 .92000 
3.29000 
3 .76000 
4.33000 
5.08000 
6.03000 
7.16000 
8.48000 
9.80000 

11.30000 
13 .10000 
16.00000 
18.80000 
28.20000 
37.60000 
56 .50000 
94.20000 

188.00000 

0.12 
0.u7 
1.19 
2.90 
6 . 0 8  

10.51  
16 .76  
25.38 
36.61 
51.80 
68.44 
83.88 
96 .56  

105.48 
112.24 
114 .34  
113 .87  
112.13 
109 .73  
106 .76  
102.83 

99.78 
93 .28  
89.89 
86.22 
83.39 
81.63 

0.12 
0.47 
1 .19  
2.90 
6.08 

10.5 1 
16 .76  
25.38 
36 .61  
51 .80  
6 8 . 9 0  
86.51 

104 .08  
122 .98  
141.50 
159.04 
175 .51  
189.16 
202.1 1 
215.74 
232.69 
246 .07  
280.27 
30U.09 
337.14 
378.50 
434 .01  

ATOnIC 

EV ET=1.884854 f lEV 
PRIMARY CASCADE 

0 . 1 2  
0 . 3 5  
1.05 
2 .28  
4.89 
8.50 

13.U9 
21.20 
29.85 
42.63 
56.08 
68.76 
79.00 
86.79 
91 .33  
92.86 
92.32 
90.8U 
88.84 
86.49 
83.23 
80.70 
75.55 
72.8U 
69 .91  
67 .69  
66 .20  

0.12 
0.35 
1.05 
2.28 
4 - 8 9  
8 .50  

13 .49  
21.20 
29.85 
42 .63  
5 6 . 5 0  
7 1 - 1 0  
85.54 

100.79 
116 .06  
130 .45  
143.90 
154.94 
165.51 
176.21  
190.36 
201.54 
229.24 
248.5U 
275.U6 
309.06 
35u .35  

1 .7<000. 0.13 0.13 
1 . 7 7 0 0 0  0.44 0.44 
1 .80000 
1.85000 
1.92000 
2 .01000 
2.11000 
2.25000 
2 .43000 
2.69000 
3.04000 
3 .47000 
3.99000 
4.69000 
5 .55000 
6.60000 
7.81000 
9.03000 

10 .40000 
12.10000 
14.70000 
17.30000 
26 .OOOOO 
34.70000 
5 2.10000 
R6.80000 

1 7 3  - 000 0 0 

1.07 
2.56 
5.35 
9.77 

15 .33  
23.60 
34 .21  
48.29 
63.97 
78.28 
89.91 
99.02 

104 .25  
106 .16  
105.65 
104.02 
101 .18  

99.05 
95.42 
92. U9 
86.50 
83.37 
79.99 
77.41 
75.78 

DISPLACERENT CROSS-SECTIONS (BARNS) 
Z=74 A=183.860 

1.07 
2.56 
5.35 
9.77 

15 .33  
23.60 
311.21 
48.29 
6 4 .  '43 
80.84 
97.07 

114 .63  
131.71 
148 .25  
163.50 
116.14 
188 .09  
200.60 
216.32 
229.21 
260. 97 
283.10 
313 .78  
352.12 
403.77 

BY FAST 

T048.0 EV ET=1.955284 R E V  
E N E R G Y  ( R E V )  P R I R A R Y  CASCAnE 

0.. 1 0  1.97000'  0.10 
1.99000 0.30 
2.03000 0 .91  
2.09000 2. 25 
2.17000 4.65 
2.26000 7 .99  
2.38000 12.90 
2 .54000 1 9 - 9 4  
2 .73000 28.26 
3.03000 40.28 
3.42000 53.15 
3.91000 65.07 
4 .49000 7 4 - 4 6  
5.27000 81.77 
6.25000 85.98 
7 .43000 87 .38  
0.79000 86 .85  

10 .10000 85.51 
1 1 . 7 O O O D  83.56 
13 .60000 81. 31 
16.60000 78.24 
1 9  - 50000 75.88 
29.30000 71 .03  
39.10000 68.49 
58 6 0000 65.17 
97.70000 63 .69  

1 9 5  .OOOOO 62.37 

0: 30 
0.91 
2.25 
4. 6 5  
7.94 

12.90 
1 9 - 9 4  
28.26 
40.29 
53.57 
67 .37  
80.10 
95.13 

109.U5 
123.10  
135.69 
145 .69  
155 .97  
166.24 
179.52 
190.03 
216.22 
239 .95  
259.62 
291.25 
333.88 

1 .sjooo' 
1.84000 
1.88000 
1.93000 
2.01000 
2.10000 
2.21000 
2.35000 
2.53000 
2.80000 
3.17000 
3.62000 
4.16000 
4.89000 
5.79000 
6.88000 
8.15000 
9.42000 

10.80000 
12.60000 
15.40000 
18.10000 
27.10000 
36.20000 
54.30000 
90.60000 

181.00000 

ELECTRONS I N  W 

TD=72.0 
E NE R GY (I3 EV ) 

2.0u000 
2.06000 
2.10000 
2.16000 
2.24000 
2.34000 
2.46000 

2.83000 
3.13000 
3.54000 
u.04000 
4.65000 
5.46000 
6.47000 
7.69000 
9.10000 

10.50000 
12.10000 
14.10000 

2.63000 

17.20000 
20 .20000 
30.30000 
40.40000 
60.70000 

1 0 1  .ooooo 
202.00000 

PRIHARY CASCADE 
0.11 0.11 
0.30 0.30 
1.03 1.03 
2.37 2.37 
5.26 5.26 
9.26 9.26 

14.79 1U.79 
22.25 22 .25  
31.80 31.80 
44.97 44.97 
59 .87  60.32 
73 .28  75.73 
84 .05  90.86 
92.51 107.30 
97.35 123.32 
99.06 1 3 8 , 7 1  
98.54 1 5 3 , 0 6  
96.99 164 .85  
94.96 175 .66  
92.36 187.56 
88.87 202.69 
86 .16  214.63 
80.66 2411.02 
77.75 264.74 
7 4 - 6 2  293.32 
72.22 329.21 
70.11 377.59 

E V  ET=2.023757 MEV 
PRIMABY CIISCADE 

0.10 0 .10  
0.28 
0.83 
2.04 
4.20 
7.53 

12 .07  
18 .93  
26.94 
3 7 . 9 5  
50.34 
61 .46  
70.47 
77.34 
81.23 
82.52 
81.98 
80.65 
78.136 
16 .69  
73.81 
71.58 
67.0U 
64. 66 
62.08 
60.14 
58.89 

0.28 
0.83 
2.04 
4.20 
7.53 

12.07 
18 .93  
26.94 
37.96 
50.75 
63.65 
76.U8 
90.16 

103.64 
116.52 
128.45 
138.17 
147 .55  
151.41 
169.92 
179 .83  
204.118 
221.64 
245.57 
275.3'4 
315.71 
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ATORIC DISPLACEYENT CROSS-SECTTONS (RARNS) BY PAST ELECTRONS rq w 
2=74 A=183.860 

TD=RC.O E V  ~ ~ = 2 . 2 1 8 8 9 1 R E V  TD=76.0 EV ET=2.090428 nEV T0=80.0 BY ET=2.155433 NEV 
PRI fi ARY CASCADE ENERGY (KEY) 

2.11000 
2.13000 
i.17000 
7.73000 
2.32000 
2.4z000 
1 . 5 5 0 0 0  
%.71000 
2.92000 
3.24000 
3.65000 
U ” 1 8 O O O  

5.6UOOO 
6.68000 
7.94000 
Y .. u 000  0 
10.80000 
12.5 do00 

1s - 8oo on 

14-60000 
17.700 00 
20.90000 
31.30000 
u1 .80000 
62.70000 
io4.oooon 

PRIMARY 
0.11 
0.29 
0.79 
1.89 
4.15 
7.23 
11.78 
17.73 
25.u5 
36.28 
147.65 
53-47 
6 6 . 8 3  
73.33 
76.98 
78. 16 
77.63 
76-40 
74.64 
72.56 
69.91 
67.73 

61.21 
5 8 . 7 9  
56.97 
55.78 

63.47 

CRSCADE 
0 . 1 1  
0.28 
0.79 
1.89 
9-15 
7.23 
11.78 
17-73 
25.48 
3 6 . 2  8 
48-05 
60.61 
72.99 
85.62 
98.37 

1 1 0 - 5 9  
121.93 
130 .88  
140.04 
144.53 
161.02 
170.73 
19rr.00 
210 .35  
2 32 - 9 - i  
260.96 
299-B8  

ENERGY (nEY) 
2.17000 
2. 19000 
2.2u000 
2.30000 
2.39000 
2.50000 
2.62000 
7.80000 
J.01000 
3.3uc)oo 
3.77000 
U.31000 
4. 45000 
5.81000 
6.89000 
8.19000 
9.69000 
11.20000 
12.30000 
15.00000 
18.30000 
21.50000 
32 - 30000 
4 3  I 10000 
6B.60000 
107.00000 
215,00000 

P R I H A H Y  
0.07 
0.21 
0.7 7 
1. R O  
3.88 
7.02 

10.90 

2 1 . 2 5  
3u. 54 
45-53 

63.59 
69.70 
7 3 ”  16 
14.25 
73.72 
72. u7 
70. 85 
613.92 
66. 32 
bU. 32 
60.25 

5 c .  133 
54.11 
5i.1)Y 

17. on 

5 5 .  bs 

sa. 12 

CASCADE 
0.07 

E N E R G Y  (5EV) 
2.24000 

0.21 
0.77 
1.80 
3.88 
7-02 
10.90 
17.08 
24.25 
34.54 
45.92 
57.72 
59.13 
01.45 
93.67 
1os.29 
116.03 
120.90 
133.32 
142.07 
153.35 
162.30 
184.59 
200.08 
221. r19 
748.05 
2 84 - 6 16 

2.26000 
%,30000 
2.37000 
2 .u i r )oo  
2.57000 
2.70000 
2.88000 
3.10000 
3.47000 
3.89000 
4.43900 
5.10000 
5.9’ )OOO 
7,10000 
8.43000 
9.50000 

11.50000 
13.30000 
15.50000 
18 .A0000 
22.10000 
33.20000 
UU.30000 
66.50000 

221 .00000 
iin.ooooo 

ATOKTC O I S P L A C E M Z N T  CROSS-SECTION5 (DARNS) 7 Y  FAST R L K P R O N S  IN W 
z=74 ~ = i 8 3 . a 6 o  

TO1.88.0 
ENERGY (nsv) 

2.30000 
2.37000 
7.37000 
2 .  4 ll000 
2.53000 
2.64000 
7.78000 
i. 96000 
3.19000 
3.51000 
3.99000 
4.56000 
5.2UOOO 
6.15000 
7.29000 
P.66000 

10.20000 
1 1  - 81)OOO 
13.60000 
15.90000 

22 - 8 O O O r )  
34.20000 
45.60000 
6 8 . U O O O O  
114.00000 
728.00000 

iq .30000 

ET ET72.280906 ME7 
PRIfiARY CASCADE 

O . O H  0.0F 
0.20 0.20 
0.68 0.68 
1.73 1.73 
3 . 5 U  3.54 
6.25 6.25 
10.16 10.16 
15.51 15.51 
22.29 22.29 
31.U5 31.45 
41.58 41.96 
50.76 52.70 
57 9’7 63 .15  
63.47 79.37 
66.51 85 .87  
67.88 9G.01 
67.00 105.53 
65.85 113.67 
64.36 121.36 
62.5‘4 129.62 
60.24 139.62 
5 9 . 3 6  iae.04 
54.70 irja.24 
52.78 182.29 
50.71 201.79 
U9.16 2 2 6 . 2 U  
48.16 259.28 

TD=9 2 0 
ENERSY (KEV) 

2.3h000 
2.36000 
2.43000 
2.50000 
2.59000 
2.71000 

3.04000 
3.27000 
3.62000 
4.09000 
Q. 6 80 DO 
5.38000 
6.32000 
7.49000 
8.A9000 
10.50000 
12.10000 
1 4. 00000 
16.30000 
19.90000 
23.40000 
35.10000 
46. 8000 0 
70.20000 

117.00000 
234.00000 

2.85000 

E V  ET=i.?U1574 X E V  
P R T U A R Y  CRSCADE 

0. U b  0.06  
0.18 0.18 
c. 62 0.62 
1.57 1.57 
3.23 7-23 
5.97 5.97 
9 - 6 7  9.63 
19.91 14.91 
21.25 21 * 25 
30.06 30.07 
39.75 uo. 1 1  
4a. 62 50.50 
5s.  52 60.53 
60.78 71.33 
63.67 81.94 
64.5U 91.98 
64.05 101.25 
62.97 108.82 
61.50 116.39 
59.80 1211.08 
57-53 133.93  
5 5 . 7 9  141.76 
52.30 161.08 
50.47 170.52 
U H . 0 9  193.18 
U7.02 216.57 
4 6 . 0 6  7U8.17 

TD=96.0 
ENERGT(BEV) 

2.a2000 
.?.UUOOO 
2.49000 
2.56000 
2.66000 
2.78000 
2.92000 
3.12000 
3.36000 
3.72000 
u*20000 
4.80000 
5.52000 
6.480 0 0 
7.69000 
9.12000 
10.80000 
12 - u00 00 
14.40000 
16.80000 
20,u0000 
2f~.00000 
3b.00000 

72.00000 
120.00000 
2u0. O O O O D  

48 .noooo 

0. IO  0.10 
0.24 0.2u 
0.65 0.65 
1.75 1.75 
3.6ti 3 - 6 8  
6.59 6.59 
10.49 10.09 
16.23 16.23 
23.20 23.20 
32.75 32.76 

53.00 5U.98 
60.68 56.05 
66.47 77.84 
69.71 89.45 

93 “44 43.82 

70.70 100.45 
70.18 110.72 
69.01 119.00 
67.41 127.25 
65-54 135.72 
63.14 146.14 
61.23 154.70 
57.36 175.94 
55. j j  190.69 
SJ.15 217.17 
51.53 236.40 
50.46 271.24 

EV ET-2.400978 BEV 
FRISAXY CASCADE 

0.06 
0.16 
0.57 
1.44 
3.17 
5.76 
9.19 
14.39 
2 0 . 5 9  
29.05 

46.68 
53- 29 
58.28 
61.04 
61.85 
61.34 
6 0 . 3 2  
5 8 .  E7 
57.21 
55.10 
53. 43 
50.10 
98.34 
46.46 
45.05 
u4. 14 

3n. 21 

0.06 
0. I b  
0.57 
1.44 
7.17 
5.76 
9.19 

1 4 - 7 9  
20.59 
29.06 

4 8 . 5 1  
58.16 
68.47 
79-65 
88.31 
97.33 
104.40 
111.83 
114.30 
128.48 
136.01 
1511.54 
167.42 
185.31 
207.72 
238.01 

38-63 
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ATOilIC DISPLlCEflENT CROSS-SECTIONS ( B I R W S )  BY FAST ELECTRON'; I N  PT  
2 = 7 8  A=195.090 

T D =  U.0 EV ?T=O.279237 I E V  T D =  8.0 EV ET=O.482895 nEV T0=12.0 E V  ET=0.651403 N E V  
CASCADE E N E R G Y  ( V E V )  PRIBARY CASCAOE 

5.75 0.6 5700 2.76 2.76 
Z N E R G Y  (fiEV) 

0.28200 
0 .28400 
0.29000 
0.29900 
0.30900 

0.34000 
0.36300 
0.39000 

0.32300 

0.43200 
0 .48800 
0 .55800 
0.64200 
0 .75300 
0.89300 
1 .06000 
1.25000 
1.45000 
1.67000 
1 .95000 
2.37000 
2.79000 
4. 18000 
5 .58000 
8.37000 

13.90000 
27.90000 
55.80000 
83 .70000 

139.00000 

PRIn A R Y  
24.24 
U1.53 
92.22 

157 .20  
242.03 
343.09 
456.47 
595.32 
739.49 
929.33 

1129.50  
1314.80  
1469.32 
1597.76  
1684 - 4 4  
1726.46  
1732.57 
1716.01 
1686.05 
1642.13 
1577.96 
1521 - 7 0  
1310.95  
1315.39  
1238.98  
1173.26 
1126.32  
110U. 6 8  
1091.26 
1072.94  

CASCADE 
24.24  
41.53 
92.22 

157 .20  
242 .03  
3 4 3 . 0 9  
456.47 
595 .32  
739 .49  
9 2 9 . 3 3  

1129.52 
1325.08  
1511.86 
1706.8 5 
1900.02 
2082.94 
2251.92  
2400.53 
2540.02 
2692.56  
28 84. 2 4 
3045.9 5 

3452.17 
3748.71 
4174.29  
4711.31  
5 4 6 0 . 2 8  
6209.51  
6642.22 
7176.98 

E N E R G Y  (IIEV) 
0 .48700 
0 .49200 
0 . 5 0 2 0 0  
0 .51600 
0 . 5 3 6 0 0  
0.q6000 
0.58900 
0 .62700 
0 .67600 
0 .74800 
0.8U500 
0.96500 
1.11000 
1 .30000 
1.54000 
1. E3000 
2.17000 
2 .51000 
2.89000 
3.38000 
4 .10000 
U.82000 
7.24000 
9 .65000 

1 4  .UOOOO 
24. 1000 0 
48.20000 
96.5000 0 

1 44 .ooooo 
241.00000 

PR I ?7R i l l  
5.15 

12.90 
27.61 
48.98 
80.57 

119 .29  
166 .  18  
226 .25  
299. 40 
395.60 
502 .95  
604 .29  
6 9 0 . 4 0  
7 6 1 . 4 2  
808 .93  
831 .48  
8 3 3 . 8 3  
82'1. 4 4  
808. 44 
78<.  8 U  
754. 66 
728 .29  
668. 98  
6 3 7 . 5 2  
605. 52 
577. 42  
559 .66  
549.14 
542. 13 
533.09 

12.90 
27 .61  
48 .98  
80 .57  

119 .29  
166 .  18 
226 .25  
299.40 
395.60 
503.46 
611 .85  
717 .80  
828 .91  
940.14 

10U6.91 
1147.73 
1231.02  
1310.12  
1396.UO 
1501.73 
1589.22  
1808.25 
1964.07  
2180.76 
2458.83 
2836.01  
3211.11  
3424.11 
3694.35 

O.hhU0O 
0.67700 
0.697 00 
0.72300 
0 -755  0 0  
0 -79'4 00 
0.8 46 00 
0.91100 
1.00000 
1.13000 
1.30000 
1.49000 
1.75000 

2.47000 
2.93000 
3.38000 
3.90000 
4.5500 0 
5.53000 
6.51000 
9 .77000 

13.00000 
19.50000 
32.50000 

130.00000 
195.00000 
325.00000 

2.03000 

65. i o o n o  

6.43 
13 .78  
26.27 
4 4 -  12 
67.73 
97.74 

138.11 
186.93 
248 .11  
323.34 
397.90 
455.70 
504.59 
535. e7 
549 .00  
548.68 
541.28 
529.56 
514.17 
493.21 
475.30 
438.61 
419.50 
399. 4 1  
382.56 
372. 12 
365.03 
360. 20 
354.411 

6.  43 
13.78 
26.27 
u4.12 
6 7 . 7 3  
97.74 

138.11 
186.93 
2118.11 
323.84 
404.26 
476.90 
556.55 
636 .22  
710 .73  
781 .23  
838.16 
893 .78  
952.47 

1025.63 
1086.08 
1234.99 
1339.86 
1487.U7 
1672.59  
1925.52 
2174.311 
2 3  17.89 
2a96.23  

PTONIC DISPLACENENT CROSS-SECTIONS (BARNS) BY PAST ELECTRONS I N  PT 
Z=78 R=195.090 

TD=16.0 E V  E T ~ 0 . 7 9 8 4 0 2  N E V  TD=20.0 E V  ET=0.930437 REV TD=24.0 E V  ET=1.051447 R E V  
FNERGY IIIEV) PRINARY CASCADE E N E R G Y  (IIEV) PRIRARY CASCADE EWERGY lNEVl PRIMARY CASCADE 

0 .80600 
0.81400 
0.83000 
0.851100 

0.92600 
0.97400 
1.03000 

0.88600 

1.11000 
1.23000 
1.39000 
1 .59000 
1.83000 
2 .15000 
2.55000 
3 .03000 
3 .59000 
4 .15000 
4 .79000 
5 .58000 
6 .78000 
7 .98000 

11 .90000 
15 .90000 
23 .90000 
39.90000 
79 .80000 

1 q9.00000 

1.82 
3.94 
8 .69  

16 .95  
29.'8 
47.13 
69.60 
96.48 

134.15 
185.98 
243 .69  
298.29 
343 .29  
379.37 
401.37 
409.96 
408.58 
402.16 
392 .85  
381.15 
365 .47  
352.70 
326.14 
312.30 
297.77 
285 .90  
278.65 
273.28 

1 . 8 2  
3 .94  
8 . 6 9  

16 .95  
29 .58  
47 .13  
6 9 . 6 0  
96 .48  

1 3 4 . 1 5  
185 .98  
244 .29  
303 .84  
361 .66  
423.18 
483.76 
541 .26  
594 .94  
639 .19  
681 .72  
726 .11  
7 8 1 . 6 8  
827 .58  
938 .71  

1 0 1 9 . 0 3  
1130.76  
1270.55  
1460.14  
16U5.97 

0.93900 
0.94900 
0.96700 
0.99500 
1 .03000 
1.07000 
1.13000 
1.200 0 0  
1 .30000 
1.u4000 
1.62000 
1 .86000 
2.14000 
2 .51000 
2 .97000 
3.53000 
4.18000 
4 .83000 
5.58000 
6.51000 
7.90000 
9.30000 

13.90000 
18.6000 0 
2 7.9 000 0 
46 .50000 
93.00000 

186.000 0 0  

1.17 
2.75 
6.06 

1 2 . 2 5  
21.37 
33. 13 
52.33 
75.67 

108.52 
150 .59  
195 .13  
240 .95  
276.58 
30U.48 
321 .03  
327. 10 
325. 3 3  
319.77 
312.01 
302 .42  
289.98 
279 .87  
259. 14 
248.42 
237.23 
228 .21  
222 .69  
218. 31 

1 .17  
2 - 7 5  
6.06 

12.25 
21.37 
33 .13  
52.33 
75.67 

108.52 
150.59 
196.30 
246.22 
293 .15  
342.67 
391.24 
438 .01  
481.78 
517 .  12 
551.74 
587.97 
632.51 
669 .55  
759.55 
824 .37  
913 .49  

1025.21 
1177.01  
1326.37 

1.06000 
1 .07000 
1.09000 
1.12000 
l.lfiOO0 
1 .21000 
1.28000 
1.36000 
1.47000 
1.62000 
1 .84000  
2.10000 
2.41000 
2.83000 
3.36000 
3.99000 
4.73000 
5 .U60  00 
6.30000 
7.36000 
8.93000 

10 .50000 
15 .70000 
21 . o o o o o  
31.50000 
52 .50000 

105.00000 
2 10 . o o o o o  

0.75 
1.76 
4. 21 
8.79 

16.20 
26 .95  
43.60 
63.54 
90 .57  

124.42 
165 .55  
201.70 
230.90 
254 .13  
267.66 
272.09 
270. 11 
255.22 
258.62 
250.49 
240. 15 
231.87 
214.96 
206.26 
197. 1 3  
189.88 
185 .43  
181.75 

0.75 
1.76 
4.21 
8.79 

16 .20  
26.95 
43.60 
63.54 
90.57 

124 .42  
166.25 
206.53 
245.48 
287 .62  
329.37 
3fi8.53 
405.22 
435.02 
463.83 
494.49  
531.78  
562.57 
637 .99  
692 .05  
766 .43  
859 .67  
986.211 

1110.63  
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EIIRRGY ( I I E V )  
1 . 1 7 0 0 0  
1.18000 

PRIMARY 
0.37 
1.04 
3.71 
7.20 

Ir l .  37 
22.77 
35.73 
55.24 
7 6 . 4 7  

108.30 
141.90  
173.44  
198.89 
218.57 
229.53  
232.89 
230.90 
226 .45  
2 2 0 , € 7  
2 13. .I U 
204. 8 2  
197.89  
183 .55  
1 7 6 "  32 
168.58 
162.56 
1513.85 
155.67  

CASCADE 
0 .37  
1.04 
3.7 1 
7.20 

14.37 
22 .77  
35.73 
55 .24  
76. U 7 

1 0 8 . 3 0  
142.54 
177.85 
212.27 
249.0 1 
2dU.61 
318.51  
349.82 
375.87  
U O O . b 7  

EUERGP (PIPV) 
1 .28000  
1 .29000 
1.31000 
1 .35000 
1 .40000 
I .  47000 
1 . 5 0 0 0 0  
1.64000 
1.77000 
1 .96000 
2 .22000 
2 .53000 
i .91000 
3.42000 
4 . 0 6 0 0 0  
11.82000 
5 .10000 
6.59000 
7.61000 
8 . 8 8 0 0 0  

10.70000 
12 .h0000  
19 .00000 
25.30000 
38.00000 
63 .40000 

1 26 - 0000 0 
251.00000 

PRInARY 
D. u9 
1.02 
2.1u 
5.83 

1 1 - 4 6  
2u. 9 2  
3 1 - 4 7  
4 7 - 2 0  
67.66 
9 4 -  89  

124 .53  
152.59 
17u. 6 %  
791.56  
?OO. 94 
203 .55  
201.5 '3 
1 9 7 . 5 8  
1 9 2 . 4 1  

178.43 
1 7 2 . 6 %  
160.11  
1 5 3 -  '11 
1U7.26 
142. 10 
138.93 
1 3 6 . 7 3  

1 a 6 - 2 ~ 1  

CASCADE 
0.U9 
1.02  
2.3ti 
5.83 

1 1 - 4 6  
2 0 . 9 2  
31.97 
117.29 
67.66 
94.89 

126 .20  
146.67 
186 .90  
219.16 
250.85 
280 ~ 5 3  
307.96 
310.76 
352.69 
3'75.69 
402.86 
426.31 
U$U.40 
5 2Li . 42 
5ll0.50 
6 5 0 . 7 1  
744.83 
8 3 8 . 5 8  

E X E R G Y ( F l E V )  
1.38000 
1 I i 9 o f l O  

P R T N R R Y  
u. 79 
0.80 
2 . 4 3  
5.39 

17 .83  
27.82 
4 2 . 3 0  
60.55  
R5.51 

111.85  
136 .32  
'1'35.82 
170.63 
178.63 
180.77 
178.83 
175.17  
170.55 
165.09 
158 .26  
152.94 
141.97 
136.53 
130.70 
126.21 
123 .44  
120. '33 

ia.ou 

CASCllDE 
0.39 
0.80 
?. a3 
5-38 

10.04  
17.83 

42.30 
60.55  
85.51 

112.48 
140.24 
l G 7  26 
1 9  6. ' 1 6  

223.49 
250.54 
275.11 
7 Y i i . 6 1  
315.01 
$15.53 
360.51 
380.81 
432.50 
468.12 
517.90 
580.43 
664.15 
747 .42  

77 .82  

1 . 2 1 0 0 0  
1 .24000 
1.2'1000 
1 - 3 Y O  01J 
1.u1000 
1.51000 
1 .62000 
1.80000 
2 . 0 7 0 0 0  
2.32000 
2 - 6 7  000  
.3 - 1 a0 00 

4.02000 
5 .23000 
6.0500fl 
6 .98000 
a. 1 11 0 0 0 
9 .89000  

11.60000 
17.4 Ll 000 
2 3 - 100 0 0 

3.72000 

i .42000 
1 . 4 ~ 0 0 0  
1.51000 
1.58000 
1.66000 
1 .?7000 
1.91000 
2.11000 
7.39000 
2.73000 
3.14000 
3.69000 
U.37000 
5.19000 
6 . 1 5 0 0 0  
7.11ooo 
8.20000 

117 6.7 7 
459 .10  
U 8 5 . 1 6  
550.54 
596.44 

rl.c7000 
11.60000 
13.60000 
20.50000 

n1.00000 
68.40000 

136.00000 
2 7 3  "000  0 0  

2 7 . 3 0 ~ 0 0  
34.90000 
58.1 0 0 0 0  

11 6.000 00 

660 .71  
740 .54  
848 .80  
855.17 2 3 2 I 00 0 0 0 

ZV ET=1.638734 VEV 
PRIMARY CASCADE 

0 . 1 8  0.18 
0.60  0.6Q 
1 . 6 1  1.61 
3 .85  1-35 
7.36 7.36 

13 .77  13.77 

32.80 32.80 
U6.14 46.14 
6 5 - 0 9  b5.09 
8U.88 85 .45  

103.39 106.71 
117.79  127.33 
720.54 1U9.11 
134 .11  170.38 
115.21  190.33 
133.54 209.08 
130.62 254.40 
127.06 239.07 
113.09 253.90 
117 .84  273.31 
113.91 288.61 
105.97 327 .27  
101.97 3514.24 

97.72 391.6h 
94.50 438.55 
92.49  501 .45  

20.98 20.98 

E N E R G Y  (NEV) 
1.47000 
1.49000 

e x r n A R v  
0.18 
0.87 
2 .21  
4-67 

CASCRDE 
0 . lF  

2.21  
4.67 

0.83 

EWEYGY (MEV) 
1.56000 
1.58000 
1.61000 
1 . 6 t 0 0 0  

B B I  * A B Y  
0 .  lrl 
0 . 6 6  
1.78 
4.40 
8.40 

15.06  

CASCliDP 
0 .  14 
0.56 
1.78  
n . Q O  
8 . 4 9  

15.06 

E N E R G Y  ( N E V I  
5,65000 
R .67000 
1.70000 
7,75000 
1 .9 10 00 
7.90000 

1.52000 
1 .56000 
1 .  € 2 0 0 0  
1.6'3000 
1 .78000 
1 . 9 0 0 0 0  
3.0&000 

9.u2 
1C.Ofi 
2 5 . 6 1  
3 q .  0 4  
54 ~ 53 
1 6 . 7 1  

1OO.Rl 
123 .28  

9.42 
1 5 . 0 6  
25.61 
3 9 - 0 9  
54 .53  
7 6 - 7 6  

101.40 
127.01  

1 .72000 
1 .80000 
1 .89000 
2.01000 
2 .17000 

23.32 
3 4 . 9  1 
50.1'3 
70.19 
9 2 . 2 5  

112.50 

23.32 
3U.91 
50. 19 

1.i190l)l) 
2.13000 
T -290  00 
2 . 5 * 0 0 0  
2.96000 
7.270 fl0 

2 .26000 

2.92000 
2 .55000 

2.rroooo 
2.71000 
3 .10000 

70.17 
92 .84  

116.04 
3.36000 
3.9UrJOO 
4 .67000 

lUO. '? '7  1 5 1 . 5 1  
153.75 177 .20  
160.81 202.56  
162.56 226.63  
160 .67  749.05 
157.31 267 .76  

3 .57000 128.40  138.54 
4 .  I 9 0 0 0  140.08 162.09 
4.9600 0 146.25 185 .03  

3.76000 

5 .24000  
u.u2000 

6 220 0 0  
7.3 71) 0 0 

5.55000 
6.58000 
7 .60000 
8.77000 

10 .70000 
12 .uoo00 
14 .60000 
21 . ? O O O O  

5 .89000 147.68 206.86 
6.9 4000 145.87 227.2U 
8.07000 102.74  243.94 
9 .31000 13R. R R  259.90 

10. ROO00 134.56  276.10 

8.52000 
7.83000 

13.90000 
16 30000 
24.50000 
32.70000 
49.100 00 

i i . u o o a o  
153.10  28U.81 
1 U 8 . 2 7  302.90 
142 .05  3 2 5 . 7 8  
137.16  3114.56 
127.53 390.60 

13.10000 128.117 246.69 
1 5 . i 0 0 0 0  124.41  319.31 
23.20000 115.78  356.00 
3 1 .a000 0 1 1 1 . 3 6  385.52 
46 .5000 0 106 .70  435.22 
77 .60000 103.14 477 .40  a i  .yo000 

i 5 5  - aoo 0 0  100.97. 5Bh.37 163 .00000 

79.20000 
u3.80000 
77.10000 

122.67 422.81  
117 .49  467 .57  
1 1 3 - 5 1  523.85 

146.00000 111.04 5 7 9 . 7 0  
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ATOflIC OISPLACEMEYT CROSS-SECTIONS (BARNS) BY FAST ELECTRONS IN PT 
2=78 A=195.090 

TDz52.0 EV ET=1.721647 flEV TD=56.0 EV ET=1.801588 N E V  TD=60.0 E V  ET=1.878857 5EV 
E N E R G Y  (HEV) 

1.73000 
1 .75000 
1.79000 
1.84000 

P R I f l  A R Y  
0.11 
0 . 4 7  
1 .58  
3.57 
7 .23  

12.27 
20.07 
29.78 
113.05 
5 9 - 8 0  
7 8 . 9 0  
95 .88  

108.97 
118.76 
123.81 
124.82 
123 .13  
120 .40  
117.15 
113 .37  
108 .59  
104.87 

97.65 
94 .01  
90 .13  
87.20 
8 5 . 3 5  

CASCIDE 
0.11 
0 . 4 7  
1.58 
3 .57  
7 . 2 3  

12 .27  
20.07 
29.78 
4 3 - 0 5  
59 .81  

99.12 
117.89 
138.06 
157 .72  
176 .Ul  
1 9 3 . 5 8  
207 .76  
221.08 
2 3 5 . 2 2  
252 .96  
267 .50  
303 .03  
321 .84  
362 .31  
405.54 
464.01 

7 9 - 4 8  

E N E R G Y  (XEV) 
1 .81000 
1.83000 
1 .87000 
1 .92000 
1.9900 0 
2.08000 
2 .19000 
2 .34000 
2.52000 

PR IMA R Y  
0. 09 
0.39 
1.34 
3.06 
6.24 

11.24 
18.17 
28.17 
40.01 
56.11 
7 3 . 5 3  
89.29 

101 .50  
110.44 
115 .01  
115 .85  
114.22 
111 .67  
108 .57  
105 .07  
100 .64  

97. 23 
90. 57 
8 7 . 2 1  
83.63 
80.94 
79 .23  

CASCADE 
0 . 0 9  
0.39 
1.34 
3.06 
6 . 2 4  

11.24 
18 .17  
28.17 
40.01 
56.11 
74 .09  
92.39 

110 .05  
128 .73  
147 .01  
164 .25  
180.27 
193.40 
206.01 
219.26 
235.58 
248.98 
282.00 
305.05 
337.06 
377.21 
431.51 

E N E R G Y  (il EV) 
1 .89000 
1.91000 
1.95000 
2.01000 
2.08000 
2.17000 
2.29000 
2.44000 
2.63000 
2.91000 
3.28000 
3.75000 
U.32000 
5.07000 
6.01000 
7.13000 
8.45000 
9-71000 

11.200 0 0  
13.10000 
15.90000 
18.70000 
29.10000 
37.50000 
56.300 0 0  
93.90000 

187.00000 

PRINARY CASCADE 
0.11  0.11 
0 .38  0.38 
1.22 1.22 
3.10 3.10 

1.91000 
1.99000 
2.10000 
2.23000 
2 .41000 

6.01 6.01 
10 .53  10 .53  
1 7 - 3 4  17.34 
26.35 26.35 
37.58 37.98 
52 .57  52.58 
68.66 69.19 
83.44 86.38 
94.94 103 .11  

103 .19  120.55 

2 .66000 
3.01000 

2.79000 
3 .15000 

3.44000 
3.99000 
0.64000 
5.50000 
6.54000 
7.7U000 
8 .95000 

10 .30000 
12 .00000 
14.6OOflO 

3.60000 
4 .14000 
4 .86000 
5.76000 
6.84000 
8 .10000 
9.36000 

10 .8000 0 
12 .60000 
15 .30000 

107.37  137.65 
108.08 153 .67  
106.50 168.72 
104 .08  181.03 
101.32 192 .28  

97 .95  204.87 
93.86 220.09 
90.69 232 .58  
84 .47  263.56 

78 .01  315.10 
75.52 352.63 
73.9b 403.00 

8 1 . 3 ~  2 8 5 . 1 ~  

17 .20000 
25 .80000 
34.40000 
5 1.60000 
86 .ooooo 

172.00000 

18.00000 
27 .OOOOO 
36.000 0 0 
54 .00000 
90 .00000 

180.0  000 0 

ATO5IC DISPLACENENT CROSS-SECTIONS (BARNS) BY FAST ELECTRONS I N  P T  
2=7a  A = I ~ S . O ~ O  

E V  ET=1.953705 MEV TD=68.O EV ET=2.0263U6 NEV TW72.0 TD= 6 U - 0  EV ET=2.096964 f l E V  
P R I N A R Y  CASCADE 

0.08 0.08 
0.27 0.27 
1 - 0 4  1 - 0 4  
2.44 2.44 
4.92 4.92 
9.11 9.11 

14 .27  1 4 - 2 7  
21.99 21.99 
31.39 31 .39  
44.32 44.32 
57.69 58 .18  
70.09 72.74 
79.41 86.62 
86.21 101.27 
8 9 - 5 2  115.58 
89 .96  128 .96  
88.55 141.51 
86.48 151.77 
811.15 161.20 
81.36 171.62 
77 .89  184.61 
75.30 194 .93  
7 0 . 2 1  220.77 
67 .63  238.77 
64.90 263.73 
62.90 294.50 
61.59 337.03 

E N E R G Y  (PIEV) 
1.97000 

PRTMARY CASCADE 
0.14 0.14 

E N E R G Y  ( U E V )  PRIPARY CASCADE 
2. 04000 0.10 0 .10  
2.06000 0. 32 0.32 
2 .10000 0.98 0.98 
2 .16000 2.47 2 .47  

E N E R G Y  (MEV) 
2.11000 
2.13000 
2.18000 
2.24000 

2.43000 
2 -55000  
2.72000 
2.93000 
3.250 00 
3.66000 
4.19000 
U.82000 

2. i 2 0 0 0  

1.99000 
2.03000 
2.09000 

0 .40  0. 4 0  
1 .18  1 .18  
2.88 2.88 
5.50 5 - 5 0  

10.04 10.04 
16.22 16.22 

2.16000 
2 .26000 
2.38000 

2 .24000 5.15 5. 15  
2.35000 9.72 9 .72  
2.47000 15. 37 15.37 

2.53000 24.38 24 .38  
2 .73000 35.10 35.10 
3.02000 49 .19  49 .20  

23. 30 23. 30 2 .63000 
2 .83000 3 3 . 0 1  33.07 
3.111000 46.76 4 6 - 7 7  

3.41000 
3.90000 

64 .55  
78.43 

6 5 . 0 6  
81 .26  
96.91 

113 .30  
129 .40  

3.54000 
4 .05000 

6 1 . 0 2  
74.08 
8 4 . 0 6  
9 1.21 
94 .76  
95.28 
93 .83  
91.71 
89. 16 
86 .25  
82 .56  

61.53 
76 .83  
91.53 

106 .98  
1 2 2 . 0 5  
136.35 
149.51 
160 .16  
170 .49  
1 8 1 . 3 5  
195.14 

4 .49000 
5.27000 
6.25000 
7 .42000 
8 .79000 

10 .10000 
11 - 7 0 0 0 0  
13.60000 
16.60000 

89.13 
96 .81  

100 .67  

4.66000 
5.47000 
6.48000 
7 .70000 
9 .11000 

10 .50000 

5.66000 
6.71000 

101.28 
99.76 
97 .58  

144.49 
1 5 8 . 5 8  
169.64 

7.96000 
9.43000 

10.90000 
94.78 
9 1 - 7 4  
87.80 

181 .01  
192.35 
207.03 

12 .10000 
14 .10000 
17 .20000 

12.50000 
14.60000 
17.80000 
20.90000 
31.40000 
41.90000 

19 .50000 
29.30000 
39 .00000 
58.60000 
97.60000 

84 .87  218 .66  
79.09 247 .72  
76.20 267.77 

20 .20000 79 .81  206.08 
3 0  3 000 0 7 4 - 4 1  233.32 
40 - 5 000 0 71.65 252.48 

73.09 295 .92  
70.78 331 .02  
69 .30  378 .46  

60 .70000 68.76 278.81 
1 0 1  .ooooo 66.50 311.79 
202.00000 65 .22  356.51 

62.90000 
104.00000 
209.00000 195.00000 
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ATONIC O T S Y L A C ~ ~ E N T  CROSS-SECTIONS (QAB3S)  BY FAST ELECTRONS I N  PT 
Z=7R A;lY5.090 

TD=76.0 EV ET=2.165720 f lEV TD=80.0 EV FT=>.232753 ?!EV T D = U 4 . O  EV ET=?.298188 flEV 
CRSCADE ENERGY ( M E V )  P R I f l A R Y  CASCACE ENERGY (NEVI 

7.19000 
2 .20000  
2 . ? 5 0 0 0  
2.31000 
2 * u 00 00 
2.51000 
7.6401)O 
7.81000 

3.35000 
-1. (;3o 0 o 
3.790 00 
u.33000 
ti.9aoou 

3.22000 

5.84000 
h . 9 3 0 0 0  

9.7UOOO 
11.70000 
12 .90000 

18.400Oti 
2 1 ~ 6 000  0 
32.40000 
43.30000 
fi 11.9 00 13 0 

216.0000U 

i3 . io000 

1 08.0 IJ 0 no 

PRISARY 
0 . 0 8  
0 . 2 5  
0.95 
2.21  
U . 7 8  
8.65 

13.81 
20.93 
29.99 
41.88 
55 - 05  
6 6 . 5 8  
7S.RI 
81 .70  
(ill. 82 
85.20  
83.84 
81.94 
79.66 
76.98 
73 .70  
71.26 
66 .47  
64 .03  
6 1 - 0 6  
:9.57 
>a .34  

C A S C A D E  
U.OR 
0 .25  
0 .95  
2 . 2 1  
4.78 
8.65 

13.1%1 
20.93 
29 .  '1 9 
41.89 
5 %  55 
69.1'1 
132.29 
96.07  

1 0 9 . 7 2  
122.40 
134.  3 1 
1 U J . 6 9  
152.72  
162.93 
175.22 
tR4 .98  
209.38 
116.5 2 
250.09 
2 7 9 . 5 2  
319.63 

E N E R G Y  (NEV) 
2.2'000 
?.27000 
2.111000 

2.47000 
2.58000 
7 .72000  
).90000 
3 -  12000 
3.46000 
3.9000 0 
4 . 4 6 0 0 0  

6 .07000 
7.14000 
8.48000 

1 0  - 00000 
11. €0000 
17.30000 
1 5 . 6 0 0 0 0  
1 8. '3 000 0 
2 2 - 30000  
33.40000 
UU.60000 
6( , .90000 

1 1 1 .  OOO 0 0  
223.00000 

2 . 3 8 0 0 0  

5 .  i m o n  

0.07 
0.25 
0.90 
2.04 
u. 41 
7.95 

1 3 . 0 3  
20.05 
28. U3 
4 0 . 0 9  
52 .24  
6 3 - 3 0  
7 1 . 6 3  

80-  5tl 
80.92 
79.64 
77 .72  
75.61 
7 3 . 0 3  
70.00 
67 .62  
63.11 
60.80 
SO. 37 
56.58 
5 5 . 4 1  

7.1. fir, 

0.09 
0.75 
0.90 
2.06 
4 . 4 1  
7 . 9 5  

13.08 
20.05 
28.U3 
uo. 10 
'2 .71 
65 .75  
78.28 
'91.45 

1 1 6 . 5 s  
177.5'1 
137.07  
1U5.51 
155.10 
166.48 
176.05 

215.1+0 
I 37. a3 
265.73 
303.94 

100.39 

109.16  

2.32000 
2.3aooo 
I .  39000 
2.45000 
2 . 5 5 0 0 0  
2.66000 
2.3FIJO0 
7 . 9 P O O O  
3.21000 
4 ~ 5 60 0 0 
4.02000 
4-59000 
5.28000 
h.70000 
7.35000 
8. I1000 

10.10000 
11.90OOO 
13.70000 
16.00000 
19.50000 

" I .40000 
45.90000 
68.90000 

229,00000 

2 1 .  m o o  

1 1 ~ . 0 o o o o  

A T C A r C  DISPLACEHPNT CROSS-SECTIONS (rJASNSl BY PAST ELEC'PKONS T N  PT 
2-7R R=195.090 

TD=88.O 
ENERGY (NEV) 

2.38000 
2.4oono 
2 .45000 
2 .52000 
2 .62000 
2.74TrOO 
2 .88000 
3.07000 
3.30000 

4.13000 
3.6 6000 

4.72000 
5.43000 

7 .55000 
6.37000 

8 .97000 
10.60000 
12.20000 
1U.10000 
16 .50000 
20.00000 
23.60000 
75 .u0000 
47.2oono 
70. aoooa  

2 3 6 - o o u o o  
11R.00000 

7.V E T = 2 . 3 6 ? 1 3 2  M B V  
P R K M  A 8 Y C I  5C R D E  

0.07 0.07 
0.21 0.21 
0 . 7 4  0.74 

4'7.78 48.2il 
57.75 SD.07 
is. 34 71.49 
70.69 83.46 
73.27 9 5 - 2 0  
73.52 106 .28  
72 .30  116 .42  
70.63 1?4.5R 
68 .59  132 .77  

63.55 1 5 1 . 7 4  
61.37 160.U6 
57.27  181.55 
F r  -1.j.22 195.24  

5 3 - 0 2  21b.6U 
i l . 4 1  282 .23  
50.36 276.78 

6 6 - 2 8  i n i . 4 1  

TD=92.0 EB EP-2.42U684 NFV 
ENERGY (REV) PRIPARY C A F C a O E  

? . Y U O O O  0. Oh 0 . 0 6  
2.47000 0.24 0 .24  

0.77 0.77 2.57000 
7.59000 1.87 1 .87  ). 69000  a - 0 1  4 .01  

7.17 7.17 2 .  8 1 0 0 0  
2 .95000 11.32 11.32  
3.1500ti 17. 53 17.58 
3.39000 74.96 24.96 
3.75000 34.93 34 .99  
0 .24000 45.80 Uo. 25 

55.  ) 6  57.49  U . B U U O 0  
5.57000 62.5U 68.U6 
6.54000 67.66  7 3 - 9 8  
7 . 7 5 0 0 0  70.09 91.20 
Y.21000 70.11 1 0 1 . 8 2  

10 .90000 6 9 . 1 1  1 1 1 . 6 1  
12.60000 67.44 11'3.67 
14 .50000 65,SU 127.23  
16 - 90000  53.38 135.31 
20 .  bo000  60.68 145 .49  
2 4 . 2  00 00 58.67 1 5 3 . 4 0  
3 6 .  30000 5 4 . 7 8  173 .79  
46.400 00 52.80 187.8& 
72 .70000 50.70 207.42 

1 2 1 . 0 0 0 0 0  49-17  231.83 
711 2 - 00000 U8.17  2611.88 

TD=96.0 
ENERGY (PIEV) 

2.51000 
1.53G00 

2.65000 
Z .  7 5 0 0 0  
2.88000 
3.03000 
3.23000 
3.4R000 
3.85000 
4.3 50 00 
'1.9 70 0 0 
5.71000 
6.71000 
7.95000 
9 .It40 0 0  

11  ~ 10000 
1 ~ . ~ 0 0 0 0  
'1 4. 90000 
17.40000 

29.AOrl00 
37.20000 
49.700 0 0 
74.50000 

12&.00000 
248.00000 

2.c,aooo 

7 1.  i o o n o  

0.11 
0.27 

1.96 
u.40 
7.72 

12.QY 
18.96 
77.10 
38.2U 
49.99 
60.37 
68.35 
74.03  
76 .75  
7 7  - O U  
75.  80 
7!+. 01 
71 .94  
69.5U 

64.. 37 
60.06 
57.88 
5 5 - 5 7  

52.'77 

o.a8 

6 6 . 5 8  

53 .  a8 

n. 11 
0.27 
0.b8 
1.96 
4.40 
7 .72  

1 2 . 4 9  
18.96 
77.10 
3 0 . 2 5  
50 .46  
62 .75  
711.70 
87-30 
99.61 

111.19 
121 .71  
130.49 
138 .82  
1 U 7 7G 

167.7A 
189.93 
205 .35  
226 .76  
253.18 
289 .61  

1 s a . s ~  

E V  ET=2.485931 88%' 
PRIXABY CASCADE: 

0.0'3 0.09 
0.21 0.21 
0.69 0.69 
1 - 6 9  1. h 9  
3.56 3.66 
6.85 6.85  

1 1 . 0 3  1 1 - 0 3  
16.90 16.90 
2%. 10 24 .10  

U4.02 u4.47 
53 .13  55.32 
5 9 - 9 8  b5.71 
64.89 76.82 
67.1H 87.57 
67. 36 97.70 
6 6 . 2 6  106.73 
64.61 114.75 
42.7q 122.21 
60.64 130.03 
58 .12  139.53 
S $ . % O  147.33  
5 2 . U 8  166.68 
50 .57  180.24 
48.58 198.92 
U7.11 722.3% 
46.1h 253.99 

33.67 3 3 - 6 8  
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ATOMIC 

TO= 4.0 E V  ET-0.28148U t lEV 
ENERGY ( R E V )  

0.2BUOO 
0.28700 
0 .29200 
0 .30100 
0 .31200 
0.32600 
0 .34300 
0 .36500 

0.43600 
0.49200 
0.56200 
0.64700 
0.760 00 
0.90000 
1 . 0 6 0 0 0  
1 .26000 
1.46000 

0 . 3 9 ~ 0 0  

I. 6 ~ 0 0 0  
1.97000 
2.39000 
2 .81000 
4.22000 
5 .62000 
8.44000 

14.00000 
28. 1 0 0 0 0  
56.20000 

140.00000 
8 u . u o o o o  

~ P D =  7 6 .0  
ENERGY (UEV) 

0.81100 
0.81900 
0.83500 
0 .86000 
0.89200 
0.932 00 
0.98000 
1 .ouooo 
1.12000 
1.24000 
1.40000 
1.60000 
1.8UOOO 
2.17000 
2 .51000 
3.05000 
3.61000 
4.17000 
4.82000 
5 .62000 
6 .83000 
8 .03000 

12 .00000 
16.00000 
24 .10000 
40 .10000 
80.30000 

160.00000 

PwrnaRy 
22.64 
U9.22 
92.51 

167.50 
259.39 
358.0U 
474.U6 
611.34 
770.72 
965.29 

1170.U8 
1360.22  
1519.55  
1651.10 
1736.65  
1775.63 
1779.46 
1759.63 
1726.52 
1617.52 
1609.57  
1550.60 
1413.39 
1336.17 
1257.87 
1191.23  
1143.79  
1121.69  
1107.65  
1088 - 6 6  

CASCADE 
22.64 
5 9 - 2 2  
92.51 

167 .50  
254.39 
358.04 
47U.46 
611 .34  
770.72 
965 .29  

1170.50  
1310.87 
1563.97 
1765.79 
1961.59 
2 1 3 9 . 8 5  
2320.30 
2470.24 
26  11.02 
2770.11  
2962.85 
3125.71 
3540.52  
3839.22 
(1272.83 
4817.12  
5578.00  
6338.82 
6779.15 
7320.35 

ATOUIC 

E V  E T = O . ~ O ~ ~ ~ L I  nev 
PRIHARY CASCADE 

1.77 
3 .93  
8.82 

17.11 
30.81 
49 . O O  
72.31 

102.15 
141 .07  
19U.45 
253.69 
309.52 
355.27 
392 .43  
U13.68 
421 .31  

411.64 
401.36 
388.73 
312.12 
358.85 
331.22 
317 .16  
302.30 
290.33 
282.99 
2.17. 42  

uia.  9 2  

1.77 
3 .93  
8 .82  

17.71 
30 .81  
49.00 
72 .31  

102.15 
lU1.07 
19U.U5 
254.34 
315.33 
374.39 
438.80 
500.00 
558.06  
612.26 
656.93 
700 .52  
lU5.79 
802 .21  
848 .45  
961 .63  

1042.81 
1156.85 
1297.91 
1490.83 
1679.45 

DTSPLACERENT CROSS-SECTIONS (BARNS) BY PAST ELECTRONS I N  A 0  
2=79 A=197.000 

TD= 9.0 EV ET=0.48646E REV T0112.0 EV ET=0.655984 R E V  
CASCADE ENERGY [ R E V )  PRINARY CASCADE E N E R G Y  (REV) 

0 .49100 
0.49600 
0.50500 
0 .52000 
0 .53900 
0.56400 
0.59300 
0 .63200 
0.68100 
0 . 7 5 Q O O  
0.85100 
0.97200 
1 .11000 
1.31000 
1 . 5 5 0 0 0  
1 . 8 U O O O  
2.18000 
2.52000 
2.9 1 0 0 0  
3.40000 
4 .13000 
4.86000 
7 . 2 9 0 0 0  
9 .72000 

14 .50000 
24.30000 
48.60000 
97.20000 

145.00000 
243.00000 

PRIOAAY 
6. 52 

13.89 
27.51 
51.09 
82.04 

123 .10  
172 .18  
235.90 
311.44 
411.97 
522 .30  
626.90 
711 .07  
787. 15  
833 .99  
8 5 5 . 2 3  
855.87 
8 4 4 . 8 R  
8 2 6 . 8 0  
802 .52  
769 .12  
741 .21  
679.78 
641. 44 
614.83 
586.23 
568.34 
557 .51  
550 .20  
540.  84 

6.52  
13.89 
27.51 
51.09 
82.04 

123.10 
172.18 
235.90 
311 .44  
411.97 
522 .83  
634.84 
738 .35  
857. 92 
970.72 

1078.86 
1180.89 
1265.15 
1347.10 
1 4  34 - 06 
15U1.68 
1630.96 
1852.49 
20 10.94 
2230.8U 
251U. 0 3  
2897.18 
3277.40 
3493.31 
3168.15 

OISPLACEflENT CROSS-SECTIONS ( E A R N S )  
2=79 A=197.000 

0.6g200'  
0.66900 
0.68200 
0.70100 
0.72800 
0.76000 
0.80000 
0.85200 
0.91800 
1.01000 
1.14000 
1.31000 
1.50000 
1.77000 
2.09000 
2 .49000 
2.95000 
3.41000 
3.93000 
4.59000 
5.57000 
6.55000 
9.83000 

13 .10000 
19.60000 
32.70000 
65.50000 

131.00000 
196 .OOOOO 
327.00000 

PBST ELECTRONS 

0 . 9 i 6 0 0 .  1.33 
0 .95500 2.80 
0.97400 6.42 
1.00000 12.36 
1.03000 20.34 
1. oaaoo 3 5 . 5 1  
1.14000 55.50 
1.21000 79.71 
1.31000 113.69  
1 .US000 151.07 
1 .63000 203.48 
1 .87000 249.78 
2.15000 286.05 
2.52000 314.18 
2.99000 330.72 
3.55000 336.05 
4.21000 333.41  
4.87000 327.03 
5.61 000 318.72  
6 .55000 308.42  
7 .96000 295.17 
9 .36000 284.68 

iu.oooao 263.21 
18.70000 252.32 
28.00000 240.95  
46 .80000  2 3 1 . 7 3  
93.600 00 226.15  

187 .00000 221.62 

T0=20.0 EV ET=0.936644 N E V  
eneRGr PaImRY CASCADE 

1.33 
2.80 
6.42 

12.36 
20.34 
35.51 
55.50 
79 .71  

113.69 
157.07 
204.13 
255.26 
303 .23  
353.70 
404 * 04 
451. 32 
495 .75  
532.27 
566.67 
603.59 
649.10 
686.41 
777.93 
843.33 
933 .45  

1047.56 
1201.74 
1353.09 

I N  R U  

TD=ZU.O 
E N E R G Y  (il E V )  

1.06000 
1 .a7000 
1.10000 
1.13000 
1.17000 
1.22000 
1.29000 
1.37000 
1.48000 
1.64000 
1 .E5000 
2.11000 
2.43000 
2.85000 
3.38000 
4.02000 
4.76000 
5.50000 
6 . 3 1 t O O O  
7.40000 
8.99000 

10.50000 
15.80000 
21 10000 
31.70000 
52.90000 

105.00000 
21  1 .ooooo 

3.06 
6.84 

14.44 
26.69 
45.84 
70.28 

102.11 
143 .97  
195.21 
260.32 
337.35 
413.39 
472.03 
522.57 
552.11 
564 .  4 8  
562.76 
553.98 
541.14 
524 .44  
502.39 
484. 35 
445.66 
425.97 
405.62 
388. 4 7  
377.91 
370.56 
365.55 
359.61 

3.06 
6.84 

14.94 
26.69 

70 .28  
102.17 
1 4 3 . 0 1  
195.21 

45-84 

260.32 
337.91 
420.13 
494.23 
578.06 
656 .21  
733.50 
804.59 
863.18 
919.12 
979.06 

1052.66 
1 1  13 .58  
1264.70  
1371.17  
1520.74 
1709.14 
1966.06 
2219.18 
2363.89 2545.17 

1 .08  
4.80 
9.64 

17.113 
28.65 
115.99 
66.67 
94.65 

131.75 
171.92 
208.97 
239.47 
262.51, 
275.64 
279.47 
276.77 
271.20 
264.07 
255.44 
244.46 
236.15 
218.35 
209.50 
200.17 
192.80 
188.34 
184.50 

1.08 
4.80 
9.6'4 

17.43 
28.65 
45.99 
66.67 
94.65 

131.75 
172.64 
213.96 
254 .95  
297.67 
3 3 9 . N  
380.10 
417.09 
447 .52  
476 .53  
507. 44 

E V  ET=1.058262 REV 
PRINARY 

0.15 
C RS C AOE 

0.15 

545 .51  
575.46 
653 .23  
707.82 
783 .65  
8 7 8 . 5 9  

1005.7U 
1 132.86 



ATO?l?C 11ISPLACRHENT CROSS-SECTIOHS (BIRRS) 9Y FRST EGECTROXS IN R I I  
~ ~ - 7 7  1 - 1 9  ).no0 

I TD-736.0 I 10 B B V  
C A S C A D E  

0.55 
1 . 2 7  
3.07 

13 .68  
2'4,flh 
3 7 - 5 5  
57.79 
3 9 - 7 1  
I12,6G 
1rt7.91 
135.27 
2 2 0 . 2 6  
2 5 7 . 5 5  
2 9 3 . 6 1  
328,35 
359.93 
386.22 
111 1 " 5 0  
6 .$a- 0 U 
r(70.81 
497.6) 
563-56 
610.62  
E7i"UU 
7 5 h . ' l l  
8 4 4 . 9 3  
S ? T r " O i  

7 - 1 8  

EV P-r: 1.216849 BET 
P R T B b H l  CA'ICAOE 

0. 13 0 .11  

2 . 5 7  7 . 5 7  
b .  2 5  6.25 

17. 1 3  1 2 . 1 1  

1.18 1 . 1 8  

I 
:w E P - S l . 3  

raIYaw 
O-Ub 
0.90 
2.61 
5.69  

10.56 
1 8 . 6 7  
29.05 
#+I&. OB 
62.98 
88-79 

115.95 
141.b7 
161.3U 
116.10 
183.90 
lf35.57 
193.. 14  
179.08 
l lU,(13 
168.25 
1b0.99 
155.U9 
1 (I  4 I 2 1 
138.63 
132.70 
178. 16 
125, 36 
1 2 2 . 7 4  

6674 HEV 
CAS C A YF 

0. U6 
0.90 
2.61 
5.69 

10. 56 
18.67 
29.05 

1 ~ 38000 
1.30000 
1 "32000 

1.27 

7 2 8  
13..611 
2 5  ~ 06 
3 ? - 5 5  
51.79 
79 .  -77 

112.66 
141-26 
i 8 n - 5 3  
206.15 
225 .70  
236..31 
2 3 1 . . ? 6  
236 .56  
2 3 1 . 5 0  
2 2 5  I 1 1 
217.59 

70'1 ~ 15 
186.46 

171.18 

161 .31  
158.00 

3.07  

2n8. 50  

im,no 
iCii.06 

1.U3000 
1 ~ 470 01) 

1.59000 
1.E7000 
1.78000 
1 . ~ 2 n 0 0  
2.13000 
2"*0000 
2 . i 5 n n n  
3.1F1000 
3.71000 
9.40000 
5 - 73000 
r,. 1'3non 
7.15000 
ti.2fiO00 

I .s%ono 
1 I 36000 
1* .41000 
1 " 48000 
1.55000 
i . 6 ~ o n o  
1.78000 
1,Y7009 
2.37000 
2.550017 
2.33ano 
3 , U U O O O  
u nmoo 
u . R '70 Id 0 
5 .78000  
6.63000 
7 "  66000 
r .9 3aoo 

21.99 21.99 
A?. 96 32 * 96 
99. 3 7  119.37 
70.46 70. U6 
98. ( > I  9 8 - 0 1  

49.08 
62.98 
88.76 

116.5R 
195.81 

1 I O A  19 130.86 
I 58 .6a  1 6 3 . 0 5  
Tali .ysi  173 .81  
197.75 226.56 
206.83 258.70 
108.99 219.08 

207 .#1  340.0) 
196. 39 3 6 2 . 3 3  

181 .Y0  4 1 3 . 6 1  
1 7 5 . 5 0  1117.18 
162.6h 995.77 
150.27 5 3 0 .  ?8 
lU9-51 593 .72  
14u, 2'4 66U. a2 
l i + l . 0 9  760.63 
138.. 16  8 5 5 . 3 6  

7 0 6 . 9 6  3 i i . ns  

I S Y - ~ I  385-51 

17 1.15 
20 2 - 6 0  
231.29 
255.39 
253.34 
303.82 
323.70  
3rr4.317 
1.1 11 . on 
390.u7 
042-5'1 
1479 - 06 

592.  'I4 
678.16 
7 6 ? " b i  

529.64 

4.63000 
11.7nooo I O .  sooon 

12,70000 

P s rn a SP 

0.90 
0 . 2 2  

P R X i l k R T  
0. 16 
u I -1 !> 
1 - 3 7  
4., i R  
8.85 

15..6? 
20.. 2 5  
3 3 - 7 8  
52.. 1 0  
. f 3 .  6 %  
95" l'? 

1 1 6 . R n  
1.32.85 
1 9 4 . , 5 1  
150.53 
1 5 1 " 5 1  
1N9.35 
IUS. 83 
111.71 
137.03 
'131.20 
126.49 
1 1 7 . 5 s  
113.09 
l08 ,  311 
109.. 7 u  
102 .18  

Pk???IiQI 
0 . 1 4  
0.hb 
1 " 67 
u.00 
7 .6U 

1U,25 
22. t l l  
34. 0u 
U?.h7 
h7. u 7  
8 8 + * 5  

107.30 
122"OR 
3 32.. 30  
'1 1 p  I ao 
1 3 e - n ~  
136 .72  
1 3 3 . Q V  
12'3. 6a 
125.36 
119.89 
115.82 
107.60 
103.55 

99.22 
95.96 
3 3 - 9 3  

2 . 3 u  
I & - ¶ ?  

9.85 
16.76 
26. .69 
40 62 
5)  .. 713 
86.62 
109 , 2 1  

1u5,70 
4 58 ,, 8 0  
1 5 5 . 5 3  
I B 6 , R h  
16U.52 

156.25 
150.78 

i2a . .os  

1 6 0 . 7 ~  2 3 0 - 6 2  
245,5?  
260.82 

2'12.'16 
3 11" 2 'i 
334.28 
353.79 
399-66 

2 8 0 .  14 
2 9  5.76 
135.19 

1 2 4 . 5 6  
1 1 9 . m  
115 28 
1111.77 

4 3 2 - 6 3  
&7 E I 0 9 
535.70 
672.78 

391(,42 
U35.76 
U 8 7 , 6 1  
557 .79  

3 6 7 . 3 0  
UQ0.35 
rr48.01 
51 1.39 
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ENFRGY (MEW 
1.7U000 
1.76000 
1.80000 
1 .85000 
1.92000 
2 .00000 
2.11000 
2.25000 
2 .42000 
2.68000 
3 .03000 
3.4 hOOO 
3.98000 
4.67000 
5 .54000 
6.58000 
7.79000 
9.00000 

10 .30000 
12.10000 
14 .70000 
17.30000 

34.60000 
51.9COOO 
86.50000 

173.0000F 

25 .90aoo 

TU=6u.O 
ENERGY (NEVI 

1 .98000 
2.00000 
2.04000 
2.10000 
2.18000 
2.27000 
2.39000 
2 .55000 
2 .75000 
3 0110 00 
3 .43000 
3.93000 
4.52000 
5.30000 

PRIMARY 
0.11 
0 .48  
1.62 
3.69 
7.48 

'12.71 
20.80 
31.66 
44 .63  
62.61 
82.17 
99.47 

112.90 
122.58 
127.42 
128 .08  
126.04 
123.04 
119.69 
115 .46  
110.47 
106 .63  

99.22 
9 5 - 4 7  
91 - 5 2  
88.55 
86 .67  

CASCADE 
0.11 
0 . 4 8  
1.62 
3.69 
7 .48  

12 .71  
20.80 
31.66 
44.63 
62.61 
82 .78  

102 .86  
122.34 
142.78 
162 .88  
181 .73  
199.19 
213 .48  
226.46 
241.57 
259.43 
274.08 
309 .98  
335.35 
370 .35  
414 .26  
473.64 

ATOHIC D I S P L A C E l f E N T  CROSS-SECTIONS (BARNS) BY PhST ELECTRONS I N  AU 
2=79 1=197.000 

TD=52.0 E V  ET=1.731979 IEV TD=56-0 EV ET=1-812331 MEV T0=60.0 2V ET=1.889995 H E V  
CASCADE ENERGY ( N E V I  PRIMARY CASCADE 

0.22 1.90000 0 .10  0.10 

ATOnIC 

EV €T=1.965224 R E V  
PRXUARY CASCIDE 

0 .13  0 .13  
0.39 0.39 
1.19 1.19 
2.94 2.94 
6.07 6.07 

10 .35  10.35 
16 .76  16.76 
25.78 25.78 
36.87 36.87 
51 3 8  51.39 
67.13 6 7 . 6 8  
81 -53 8 4 . 5 5  
92 .28  100 .46  
99.87 117 .08  

6.28000 103.55 133.39 
7 .46000 103.91 148.78 
8.84000 102.11 163 .09  

10 .20000 99.62 174.64 
11.70000 16.81 1 8 5 . 4 0  
13- 7 0 0 0 0  93.U4 197.46 
16 .70000 89 .33  212.25 
19.60000 86.30 223.98 
29. 4 0 0 0 0  80.36 253.35 
39.30000 1 7 . 3 6  274.02 
58.90000 74.22 302.42 
98.20000 71.88 338.15 

196 .00000 70.38 386.26 

ENERGY (REV) 
1 .83000 
1 .84000 
1 . 8 3 0 0 0  
1.93000 
2.01000 
2.10000 
2.21000 
2 .35000 
2 .53000 
2 .  8 0 0 0 0  
3 .17000 
3.62000 
4.16000 
4 .89000 
5.79000 
6 .88000 
8.15000 
9.42000 

10.8000 0 
12.60000 
15. 40000 
18.10000 
27.10000 
36.200 0 0 
54.30000 
9 0  - 6 0000 

18 1 .ooaoo 

PRInLRY 
0.22 
0.39 
1.37 
3.19 
6. 9 6  

12 .24  
19.49 
29.18 
41 .45  
58.12 
76. 59 
92.60 

10'4.96 
1 1 3 - 9 6  
118" 31 
118 .87  
116 .92  
114 .09  

107 .15  
1 0 2 "  39 

98.86 
92 .03  
88.57 
84 .92  
82.19 
80.46 

110.92 

0.39 
1.37 
3.14 
6 .96  

12.24 
19.49 
29.18 
41.45 
58.12 
77.14 
95.85 

113 .86  
133 .09  
151.59 
169 .17  
185.46 
198.79 
211.02 
224.iaG 
241. 51 
255.08 
288.45 
317.01 
3U4.52 
385.39 
4QO.UU 

1.92000 
1.96000 
2.02000 
2.09000 
2.19000 
2.300 00  
2.45000 
2 -6 (1 0 00 
2.920 0 0 
3.30000 
3.77000 
4-3U000 
5.10000 
6.ouaoo 
7. i e o o o  
8 .50000 
9.82000 

11.30000 
13.20000 
15.00000 
18 - 800 0 0 
28.30000 
37.70000 
56.60000 
94.40000 

188.00000 

0.37 0.37 
1.24 1.24 
3.17 3.17 
6.18 6.18 

11.42 11.42 
17.93 17.93 
27.27 27.27 
38.92 38.92 
54.94 5 4 1111 
71.45  72 .01  
86.52 89.59 
98.16 106.66 

106.46 124.60 
110.45 141.92 
110.88 158 .38  
109 .01  173.55 
106.36 185.96 
103.30 197.68 

99.76 210.34 
95.50 225.66 
92.22 238.26 
85.79 269.84 
82 .61  291.63 
79 .21  322.W 
76.69  360.17 
75.09 411 .33  

DISPLACEMENT CROSS-SECTIONS (BARNS) BY FAST ELECTRONS I N  AU 
2=79 A=197.000 

TD=68.0 EV 81-2.038235 M E V  TU-72.0 E V  ET=2.109211 MEV 
ENERGY [HEV) 

2.05000 
2.07000 
2.11000 
2.18000 
2.26000 
2.36000 
2 .48000 
2.6UOOO 
2.85000 
3.15000 
3.56000 
4.07000 
4.68000 
5 .50000 
6.52000 
7.74000 
9 .17000 

10 .50000 
12.20000 
18.20000 
17.30000 
20.30000 
30.5000 0 
40.70000 
61 .10000 

10 1.00000 
203.00000 

P R I H A R Y  
0.09 
0.30 

2.81 
5.66 

10 .00  
15 .86  
24 .09  
34.71 
48.39 
63.44 
76.78 
86 .88  
94.09 
97.48 
97.75 
96.02 
93. 8 0  
90.90 
87.85 
84. 00 
8 1 . 1 5  
75.57 
72.17 
69.81 
67.65 
66 .23  

0.98 

CASCADE 
0.09 
0.30 
0 .98  
2.81 
5.66 

10.00 
15.86 
24.09 
3 4 - 7 1  
48.40 
63.98 
79.64 
98.63 

110.53 
125 .93  
140.37 
153.84 
164.111 
175.22  
186.15 
200. 04 
211.08 
238 .85  
258.19 
285.03 
318.11 
363.84 

I I N E R G P I R E V )  PRIMRRY 
2.13000 0 .15  
2.15000 0.38 
2 - 19000 1 - 0 1  
2.25000 2.47 
2.3UOOO 5.39 
2.44000 9.36 
2.57000 15.18 
2.7a000 23.20 
2.95000 32.92 
3.26000 45 .85  
3.69000 6 0 . 2 5  
4.21000 72.63 
4.85000 82.25 
5.69000 88 .92  
6.74000 92.07 
8.01000 92.28 
9.49000 90.62 

10 .90000 88.45 
12.60000 85 .80  
14.70000 8 2 . 8 7  
17.90000 7 9 . 2 5  
21.00000 76.57 
31.60000 71.30 
42.100 00 68.69 
63.20000 65.91 

105 .00000 63.87 
210.00000 62.59 

CAS CII DE 
0.15 
0.38 
1.03 
2.47 
5.39 
9.35 

15.18 
23.20 
32.92 
45.86 
60.79 
75.38 
89 .74  

104 .61  
119.11 
132.85 
145.58 
155.53 
165.65 
176.13 
189.23 
199 .64  
225 .98  
244 .15  
269.51 
301 .06  
343.95 



R T O l l I C  DISPLBCEtlEW'T !"Sf> lS-SECTTON'  (RAflNS) EY FAST ELECTXONS I Y  AU 
Z=?9 R=197.000 

T0=8O.O EV F P 2 . 2 4 5 5 8 8  R E V  TDoa4.0 
ENERGY (MEV) PSIHARY CASCADE P N R R D P  (ZIEV) 

2.26000 0.07 0.07 2.33000 
2 .29000  0.33 0.33 2.34000 
7.33000 0.08 0.  a8 2.uo000 
2.40000 2 . 1 0  2.30 2.47000 
2 .49000 U. 1 9  4.79 2.56000 
2.60000 6.111 8.51 2.68000 
2.73000 1 3 . 4 7  13-47  2.81000 
2 .91000 20.69 20.69 3.00000 
3 -  14000 79- 76 29 - 76 3.23000 
3.48000 U ? .  79 U 1 . 8 0  3.58000 
3.92000 5U. 27 5n.74 8.04000 
a-usoaa 65. I 3  68.13 4.62000 
5.16000 79.17 81 07 5.31000 
6.060 00 80 .13  94.57 6,20000 
7 .18000 82.88 107.66 7.39000 

R.78000 8.53000 83.00 120.02 
10.10000 a i . u s  131.45 10.u0000 
11.50000 7 9 . 4 ~ ~  1~0.42 12.00000 
'i 3 - U O O O O  77.07 149.U9 13.80000 
15.70000 74.313 149.20 16.10000 

19. b00OO 19 "00000 71.23 170.62 
72.a0000 6P.76 190.19 23.10000 
33.60000 64. 10 203.83 34.60000 
~ U " ' ~ O 0 0 G  61.7U 220.36 U6.200 00 

6 '3.300 00 b7 .30000 59.27 2U3. 10 
11i.00000 112.00000 r7.4'i ,'71.61 

22u.00000 56.27 310.20 231.00000 

TD=7G.0 
BNkHCil ( q E 7 )  

2.?0000 
2.22000 
2.16000 
)..3 w c 0  
2 I 4 4 a 00 
2 I 5 1  00 0 
2.65000 
2.83000 
3.04000 
1.?7000 

PV PT=Z.178316 nEV 
PBINdHII CISCAOE 

0.14 0 .18  
0.3% 0 .34  
0.9U 0.94 
2 * u 9  2-u9 
u ~ 8'7 4.87 
8 " R R  8 . 8 8  

l U . 2 3  1u .23  
27.04 22.04 
31.00 31.00 
0 3 . 6 8  U 3 " G R  

EV ET-2 .311453  C ~ E V  
PRIRARY C A S C l D F  

0.09 0.09 
0.211 0.20 
0.  8o 0.86 

u.ua 4.48 
2. ia 2.18 

H.25 8.25 
12.85 12.85 
19.94 19.94  
28.35 28.35 
39.89 39.85 
51.91 52.01 3. 8 1000 

u.35000 
5.0  1 000  

b.9'1000 
5.21000 

1 1. JO009 
13.00000 
15.29000 

5 nt%ooo 

9.8oooa 

57.19 57.72 
(58.97 7 1 . 6 4  

84.31 99.37 
87.24 113 .17  
87.40 72b.0% 

78 - 03  8 5 - 2 0  

95.79 1 3 8 . 1 6  
81-66 1 9 7 . ~ 6  
81.22 157.13 
78.BO 3 6 7 . 7 1  

62.68 65.19 
70.71 77 .35  
76.37 90.27 

7 8 - 9 4  79.02 102.71 114.419 
77.52 125.41 
75.56 134.23 
73.35 1 4 2 . 6 1  
70.33 1 5 6 . 6 1  
67.74 162.84 
65.40 172.03 
6 1 - 0 1  I ' j q - 3 7  
58.77 210.08 
56.42 231.78 
54.71 258.77 
53.58 295.76 

74.99 179.59  
72.86 109.45 
67 .51  21111.31 
65.03 2 3 1 . 6 2  
6Z.UA 255.64 
<30.-0 285.28 
5'1.2U 326.18 

3'2.6 0 a 0 0 
43.50000 
65.30000 

217.00000 
inn.oi)ooo 

DISPLAC3SEWT C R O S S - S E C T I O N S  ( 8 b R N S )  BY PR'iT ELECTRONS IN bU 
2=79 A1.197.000 

TI)"?! I! " 0 
BNERCE EnZ'J) 

L .  39000 
2.U2000 
7.Q70061 
2,54000 
2.63000 

EV 51=2.3?5720 REV 
PRIXARY CASC1)DE 

0.06 0.06 
0.77 0 . 2 7  
0.86 0.86 
7.10 2 . 1 0  
4.24 u . 2 u  
7 .74  7.74 

1 7 - 3 5  1 2 - 3 6  
13-96 18.96 
2 7 .  14 27.1B 
3 H . 1 U  38.15 

TD-92.0 EV ET=?.U?85RG MEV TD-96.0 
ENERGY (PIEV) P81119RY ChSCADE EMERGY tf%EV\ 

2-46000 0.09 0.09 
%.U8000 0 . 2 2  0.22 
2.53000 0.111 0.7u 
2,60000 1.86 1 .86  
2.700flO 4.0h 4.06 

EV FT=2.500141 R E V  
P R I E R B Y  CASCADE 

L.5i000' 
2.55000 
2 - 60000 
2.57000 
>.77000 
~ . 7 0 0 0 0  
4.050OO 
1.25000 
3.50000 
J .87000 
U.37000 
5.00000 

6.75000 
8.00000 
').50000 

1 1  - 2000r) 
1 3  .00000 
15.0rJ000 
17.50000 

25.00000 
3 7.5 00 0 0 
50.00000 
75 - 000 0 0 

123.00000 

5.75oao 

21.20000 

0.07 0*u7 
0.26 0.26 
0.78 0.78 
1,86 1.86 
3.94 3.94 
7.27 7.77 

11.63 11.63 
17.72 1 7 - 7 2  
25.17 2 5 . 1 7  
35.05 35-06 
45.b9 36.15 
55.12 47 .43  

2.750 00 
2.89000 

2.nzooo 
2.77000 
3.17000 
3.U1000 
3.77090 
4.26000 
U-87090  
5,60000 
6.58000 
7.80000 
9.26000 

12.60000 
1 U "  60000 
17.00000 
20.700 00 

10.90000 

7.33 
11.95 
18.45 
Zh. 09 
36" 37 
4 7 . 5 4  
57.  'is 
611. 68 
6 9 - 7 9  
72.03 
72.11 
70.78 
b8. 96 

7.13 
11.95 
18.45 
26 - 09 
3 6 . 7 8  
98.011 
59-69 

82.67 
94.11 

l l U . 4 5  
127.63 
130.70 
138.81 
149.08 

177.84 
192 .  14 
711.99 
236.57 

70.86 

104.83 

157.28 

3.08000 
3,JZOOF 
3.6000fl 

09.61 50.08 
59.911 62-31') 

5.U6000 
6 . 9 1 0 0 0  
7 ,60000  
Y . O Z 0 U O  

1 0. F (10 0 0 
12,10000 

6 7 - 5 6  74.01 
72.97 B6.28 
7 5 - 3 6  98.25 

62.10 68.14 
66.93 79.39 
49 -09  90.3u 

75.41 109.431 
~ 0 . 0 5  1 1 9 - 3 4  
72.12 128.15 
69 -94  116-37 
67.59 *?rs.oa 
63.611 155.40 

69.08 100.64 
67.77 109.94 
65.96 110.00 
6 3 . 9 7  125.51 
61.77 133.311 
59.lU 192.97 
5 7 . 1 0  151.05 
53.28 170.59 
51.36 1%11.3b 

1 4 ,  20000 
16.60000 
;?0.10000 

66-83 
64,56 
b 1 . 7 4  
59. 66 
5 5 - 6 4  
5-3.62 
51. U 8  
99.9u 

23.70000 
3 5  .I50000 
117. 50000 

2u.30000 
36.50000 
LI8.70000 
73.10000 

121.00000 
ZR3.00000 138.92 270.19 250.00000 

53.84 721.U2 
5 7 - 2 2  2 U 7 . 1 3  
S 1 . 1 U  2 8 2 . D 4  

49.32 203.35 
47.84 227.19 
46.87 259.5 
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ATONIC DISPLACEUENT CROSS-SECTIONS (BARNS) R Y  FAST BEECTBQNS I N  PB 
2=82 A=207.210 

TU= 4.0 E V  ET=O.293393 MEV TD= 8.0 EV ET=0.505353 M E V  TD=12.0 E V  ET=0.680176 UEV 
E N e H G I  (REV) 

0.29600 
0.29900 
0.30500 
0.31 '300 
0.32500 
0.3UOOO 
0.35700 
0 .381  00 
0.41000 
0 . 4 5 P O O  
0.51300 
0.58600 
0.67400 
0 .79200 
0 .93800 
1.11000 
1.37000 

1 7 6 0 0 0  
2.050OO 
2.43000 

u.4oooo 
5.86000 
8.80000 

14.60000 

1 - 5200n 

2.93000 

29.30000 
5a .60000 
88.00000 

146.00000 

PRIHARY 
23.90 
51 .01  

104 .  0 5  
172.43 
270.29 
385 .21  
506.27 
661.96 

1 0 4 2 . 1 3  
1267.30  
1471. 10 
1638.28  
1773.42 
1855.69  
1886.93  

1848.36 
1802.68  
1744.80 
1664 U6 
1q97.00  
1446.42 
136U. 97 
12814 e 5 7  
1216.98  
1169.95 
1 1 4 6 . 9 5  
1131.34  
1110.63 

m a .  5 5  

1878.13  

CASCADE 
23.90 
51.01 

104.05 
172.43 
270.29 
385.21 
506.27 
661.96 
828 .55  

1042.13 
1267.38  
1483.33  
1688.18 
1902.14 
2107.43  
2297.95 
2484.69  
2632.91 
2783.39 
2939.59  
3138.26 
3305.93  
3730.91  
4037.4 5 
4482.25 
5040.50 
5820.42  
6598.67  
70  47.8 9 
7 5 9 9 . 8 1  

ATONIC I 

TD=16.0 EV ET=O.832438 H E Y  
E R E R G ?  (REV) PRLRARY CbSCllDE 

0.84000 1.92 1.92 
0.84900 4 - 4 8  4.48 
0.86500 9.65  9.65 
0.89000 1 9 - 1 0  1 9 - 1 0  
0 .92400 33.99 3 3 . 9 9  
0 .96500 
1 .01000 
1 .08000 
1 .16000 
1 .29000 
1 .45000 
1.66000 
1.91000 
2 .24000 
2.66000 
3.16000 
3 .74000 
4.32000 

5 .82000 
7.07000 
8.32000 

12 .40000 
16 .60000 
24 .90000 
41.60000 
83.20000 

166.00000 

u .9mno  

54.04 54.04 
77.50 77 .50  

114 .88  114 .88  
156.47 1 5 6 . 4 7  
217.62 217.62 
279.39 280.16 
339.47 346 .31  
386.78 408 .95  
422.33 474 .03  
441.86 518.41 
446.25 598.40 
440.30 653 .77  
430 .08  699.32 
417 .20  743.49 
402.14 789 .71  
383.17 847.06 
368.35 8 9 4 . 5 1  
338.90 1009.60 
324 .12  1093.64  
309.07 1209.21 
296.38 1354.84 
289.56 1552.01  
283.45 1745.00  

ENERGY (MEV) 
0 . 5 1 0 0 0  
0.51500 
0.52500 
0.54000 
0 .56000 
0 .58600 
0.61600 
0 .65600 
0.70700 
0 .78300 
0.88400 
1.01000 
1 .16000 
1 .36000 
1 .61000 
1 .92000 
2 .27000 
2.62000 
3.03000 
3.5300 0 
4.29000 
5.05000 
7.58000 

10 .10000 
15 .10000 
25.20000 
50 .50000 

1 01 - 0000 0 
1 51 . 00000 
252.00000 

PRIMARY 
6. 86  

14 .44  
30.13 
54.74 
8 8 . 9 8  

134 .79  
187.99 
257 .44  
340 .95  
451.61 
571.89 
684.12 
775. 45 
848. 57 
892.59 
908.38 
902 .09  
885.34 
861 .42  
832.35 
793. 41  
761.90 
6 95.22 
661 .57  

599 .33  
581 .50  
569.84 
5 6  1- 6 8  
551 .79  

628.04 

CASCADE 
6.36 

14.44 
30.13 
54.74 
88 .98  

134.79 
187 .99  
257.44 
340.95 
451.61 
572.54 
693.30 
807 .92  
928 .47  

1046.26 
1160.80 
126k. 1'1 
1349.39 
1433.93 
1521.01 
1631. 14 
1722.46 
1949.32 
21 11 - 3 0  
2337.78 
2625.50 
3019.15 
3407.69 
3629.06 
3907.06 

ENERGY (REV) 
0.68600 
0.69300 
0.707 00 
0.72700 
0.75400 
0.78900 
0.82900 
0.88400 
0.95200 
1.05000 
1.19000 
1.36000 
1.56000 
1.83000 
2.17000 
2 - 5800 0 
3.06000 
3.53000 
4.08000 
4 - 76000 
5.78000 
6 .80000 

10.20000 
13.60000 
20.40000 
34.00000 
68.00000 

13fi.00000 
204.00000 
3 40. 00000 

IISPLACERENT CROSS-SECTIONS (BARNS) f l P  PBST ELECTRONS IN P8 
2-82 A=207.210 

TD=20.0 EV ET-0.969119 REV 
ENERGY (REV) P R I H A R Y  CASCADE 

0.97000 1. 30 1.30 
0.98800 3.00 3.00 
1.00000 5 .32  5.32 
1 .03000 12.33 12.33 
1.07000 23.75 23.75 
1.12000 40.25 B O .  2 5  
1.18000 61.87 61.87 
1.25000 8 7 . 9 3  87.93 
1 .35000 124. 90 124. '40 
1.50000 173.86  173.86 
1.69000 225.03  225.83 
1 .93000 272.57 278.72 
2 .22000 310.29  329.62 
2 .61000 338.53  383.34 
3-  1 O O D O  353. 11 435.6U 
3.68000 355.62  484.05 
4 .36000 350.06  529.15 
5 .03000 341.49 565.68 
5 .a iooo  330.95 601 .37  
6 . 7 8 0 0 0  318.81 638.85 
8 .23000 303.82  68U.93 
9.69000 292.12 723 .29  

l a .  50000 269.17 816.92 
1 9  - 3000 0 258.02 883.04 
29.00000 246.28 976.10 ~~ 

uB.40000 237.01 1 0 9 2 . 6 3  
96.90000 231.40 1250.71  

193.00000 226. 45 14016.57 

TD=24. 0 
ENERGY (REV) 

1 .10000 
1.1 1 0 0 0  
1.13000 
1.17000 
1 .21000 
1.26000 
1 .33000 
1.42000 
1 .53000 
1.69000 
1.91000 
2.18000 
2.51000 
2.95000 
3 .50000 
4.15000 
4.92000 
5.68000 
6.56000 
7.65000 
9.30000 

10.90000 
16.40000 
21.80000 
32.80000 
54.70000 

109.0000O 
218 .ooooo 

PRIUARY 
3.0U 
6.95 

15.U8 
29.08 
49.42 
77.98 

112 .13  
159 .44  
215 .75  
289.11 
375.21 
452 .69  
514.18 
562 .78  
590.56 
598 .58  
592 .18  
579.66 
562.94 
543.00 
517 .52  
497.32 
455. 75 
435.29 
414.38 
397.13 

378.67 
373.10 

386.67 

366.88 

C A S C l D E  
3.04 
6.45 

15.48 
29.08 
49-42  
77.98 

112.13 
1 5 9 . UU 
215.75 
289.11 
376 .03  
460.58 
540.07 
624.80 
707.94 
786 .53  
859.77 
918.76 
976.92 

1037.60 
1112.86  
1175.19 
1329.115 
1439.26 
1592.75  
1785.33 
2047.87 
2306.42 

2639.42 
2 ~ 5 4 . 8 8  

EV ET=1.094204 PlEV 
PRIUARY CASCADE 

0.52 0.52 
1.57 1.57 
4.14 4. 1 4  

10.92 10.92 
19.36 79-35 
31.50 31 .50  
50. 20 50.20 
75.26 75.26 

105.22 105.22 
144.71 144 .71  
188.95 189.77 
228.49 234.19 
259.86 277.37 
282.71 322.50 
294.06 366.20 
295.52 406.64 
290.92 44U.68 
282.90 475.49 
274.06 505.41 
263.95 536.70 
251.46 575.62 
242.10 606.84 
223.19 686.29 
214.21 741.75 
204.62 819.16 
197 .20  916.27 
192.69 1047.17 
188.50 1176.06 

. 



ATCII(IC OSSPbACEREW C R O S S - - S E C T I O N S  (BARNS) 97 FAST E L E C T R O N S  I N  PB 
z m  Az207.210 

TO=28.0 EV ET=1.210222 MEll TD=32.0 EV ET=1.318900 9 E V  T D 4 6 . O  EY ET=1.421475 f l E V  
FWZRGY (f lEP) 

1.22000 
1 .23000  
1.25000 
I .  29000 
1.34000 

1.41000 
1.57000 
1 I 5'3000 
1.87000 
2.111000 
2.42000 
2 . 1 3 0  00 
3 2 b0 0 0 
3.87000 
9 "  591) 1) 0 

6.29000 
7.26000 
8 .. 4 7 0  0 0 

10.20000 

.itooon 

5.ur1ooa 

12.10O00 
18.10000 
%U,20000 
36.30000 
6 0 . 5 0 0 0 0  

TWY0 - 0  
ENERGY ( t lEB) 

ll .5J000 
1.5fi000 
1 "57000 
1.67000 
1.68000 
1,76000 
1 .U ' iOOfl  
1 .97000 
2.12000 
2. 35000 
7.65000 
3.03000 
3.U')OOO 
4. 10000 
l l -86000 
5.77000 
b. 83000 
7.89000 
9.11000 

12 ,90000  
io.rsnooo 

15 .10~100  
22.70080 
30.3O000 
45-50000  
75,90000 

151 .00000  

P N L l l  AHY 
0 . 6 3  
1.40 
3.10 
R.34 

16.40 
Z l . 8 0  
la2 -147 
64.3'1 
89.99 

12u "84 
162.57 
197.67 
223.76 
242.65 
251,'jU 
252.75 
24R.06 
2kl"f43 
233 ~ 7 1 
225.02 
2 1M 8.? 
206.32 
190"69  
107 ~ 9 4  
175.00 
168 ~ 83 
165 - 0 U 
161.41 

CASCAOE 
0.6 1 
1 - 4 0  
3 . 3 0  
8 * ? q  

Ib.40 

U 2 . 4 7  
64.34 
89 .99  

1 Z U . B U  
163.35 
203.17 
239.RB 
278.27 
316.12  
351.06 
183.79 
411),61 
U36.27 
U 6 3 . 2 8  
8 9 5 . ? 6  
5 2 4 - 0 5  
59  1 . (4 0 
639.5f4 
705.9'J 
987.12  
901.94 

1 0 1 2 . 3 3  

27.80 

ENERGY ( M e V )  
1.33000 
1 -34000 
1.37000 
1.41000 
1.46000 
1.52000 
1.60000 
1.71000 
1 .  84000  
2.09000 
2.3000 0 
2 . 6 3 0 0 0  
3.0300 0 
3 .56000  
4 .22000  
5.01000 
5.93000 
6 ~ 8 500 fl 
7.41000 
9.23000 

1 1 . 2 0 0 0 0  
13-  10000  
17 .10000 
2-5.30000 
3 '3.5 00 0 0 
65 .90000 

1 3 1.0 000 0 
263 .00000 

P R I U A R Y  
0.52 
1-10 
3 -  3 8  
7 . 5 1  

f l t .00 
23.14 
36.65 
5 6 - 1 5  
7R. 78 

110 .12  
1 U j .  10 
1 1  3.22 
1Y6. 4'4 
2 1 7 . 7 6  
?70.39 
220.74 
2 1 5 . 9 1  
2 1 0 . 5 3  
203.6Y 
396.07 
1R6. $ 4  
180.09 
1 5 6 . 4 1  
15'1,111 
152.88 
147. fi0 
1 Q4.37 
1161,?5 

CASC4DE 
0 . 5 2  
1.10 
3.38 
1 "51 

1P.00 
23.14 
36 .65  
56. 15 
78.74 

110.12 
143.87 
178" 23 
211.23 
245.44 
278  - U 3 
309 79 
331.83 
361.22 

407.58 
416.69 
459.94 
519.80 
351.75 
620 .03  
b94.07 
190.94 

3 8 3 .  84 

aea.04 

EBERGY ( I I E V )  
1 .n3000 
1.UO000 
1.47000 
1.52000 
1.57000 
1.64000 
1.73000 
1.84000 
9.99000 
L.20000 
2,48000 
2 . 8 4 0 0 0  
3.25000 
3.8 3000 
a.jU000 
5.40000 
6.39000 
7.39000 
8.52000 
9.95000 

12.00000 
19.20000 
21.3OO00 
28.u0000 
42.60000 
71.00000 

1u2.00000 
284 .GOO00 

ATOHTC D I S P L A C E i ¶ E I T  CWSS-SECTIONS (snRwS) BY FAST EtEC'TR0WS I1 03 
2.782 A=207.210 

EV ET=1.51RB73 ?lEV TDnU4.0 EV BT=1.611807 I(EW T D 4  U - 0 
Pi? '[ a A I(? 

0.30 
0 . b U  
2-04  
5 - 4 1  

10 .76  
19.36 
30 .11  
45.22 
63.66 
R9"08 

115 .71  
13Y" 7 6 
15B.03 
1 7 0 - 6 4  
176.29 
1'76.0 9 
172.33 
167.49 
161.94 
155.95 
1118,55 
143.17 
132.58 
127. 31> 
121.99 
11.1 ~ 7 2  
115.UO 

CASCliOB 
0 . 3 Q  
0.6U 
2 .OU 
5.41 

10.76 
1Y. .3h  
3 0 " 1 7 
4 5 . 2 2  
63-66 
89.0fl 

116.45 
lilU.21 
110.82 
108.39 
22U.96 
249.81 
772.79 
291.50 
3 09.7 $\ 
328.70 
352.25 
.370 9 9 
419.02 
4 5 2 . 6 1  
U91-26 
557.76 
636 .15  

E N E R G Y  (nEV)  
I .62000 
1.6'1000 
1.67000 
1.12000 
1.78000 
I .  BhOOO 
1.9600 0 
2.09000 
2.75000 
2.99000 
2.82000 
3.22000 
3.70000 
4.35000 
5.15000 
6 .12000 
7.25000 
8.38000 
9.67000 
11.20000 
1 3.70000 
16 ~ 10000 
2u.10000 
3 2 . 2 0 0 0 0  
48.30000 
80.50000 

161.OOQOO 

PRYqAHY ( 
a. 1 7  
0. if! 
1.9d 
4.89 
9.46 

16.79 
2 1 . 1 0  
8 1 .  18 
58.15 
81 .03  

1 0 6 -  16 
127.69 
141.90 
155.28 
160.18 
159 .91  
156.37 
151.09 
1 Ub. I35 
141.57 

1 2 9 . 7 1  
120 .28  
115.63 
110.7H 
107.15 
104.86 

1 ~ . 6 a  

'ASCADI  
u.11  
0.7u 
1 .98  
a . 3 9  
9.46 

16.79 
27.10 
4 1 . 1 8  
58.15 

106.92 
131.97 
155.83 
181.09 
205.15 
227.92 
248.95 
266.14 

799.17 
321.36 
338.811 
387.10 
412.76 
455 .01  
509. 18 
519.99 

81-03 

2 8 2 . 6 3  

ENERGY (MEV) 
1.71000 
1.73000 
1" 76000 
1.81000 
1.88000 
1.97000 
2.07000 
2.21000 
2.38000 
2 . 6 3 0 0 0  
2.97000 
3 I 400 0 0 
3 ~ 9 10 0 0 
U.59000 
5.4Q000 
6,46000 
7.65000 
8.BUOOO 
?0.20000 
1 1.900 0 0  
1 u .uooo0 
17.00000 
7 5 ~ 500 00 
34.00000 
51.00000 
85.00000 

170.00000 

PRIn ARY 
0.29 
0 .71  
2.41 
6.52 

1 1 . 8 4  
20.65 
3 3 . 3 3  
49.57 
71.26 
98 -57  

121.96 
154.96 
174.91 
189.27 
195.83 
195.91 
191.90 
1Rfi.53 
i R O . & 8  
173.67 
165.78 
159.35 
10.50 
lY '1 .75  
1135.70 
131.11 
128.25 
125.38 

CASCADF 
0.29 
0.71 
2.P1 
6.52 

t1.54 
20.65 
3 3 " 3 3  
UY.57 
71.26 
98.56 

128.11 
159.75 
188. U7 
219.04 

276 .35  
3 0 i . l f i  
322.77 
ih1.72 
363.98 
339.11 
U11.34 
464.33 
501 .48  
553.15 
617.99 
705.7b 
791.55 

248.50 

E i l  ET=7.700840 ?iEV 
P R l H A R Y  

0.16 
0.63 
1 .c7 
4 . 1 2  
8.73 

15.99 
25.04 
38.30 
50.03 
79.79 
97. 3'7 

117.49 
132.31 
14%. 47 
1116.82 
146.44 
143.11 
138.97 
138 .33  
129.26 
123.311 
118.6U 
110.05 
105.86 
10l.Cr6 
9Y.1Y 
96.09 

CASCADE 
13-16 
0.63 
1.b7 
4.12 
8 . 7 3  

15.9Y 
25.0u 
3 8 -  30 
5 4 - 0 3  
7U.8Q 
98.08 

121.59 
1 4 3 I 6'1 
166 .62  
188.86 
209.68 
228.95 
2911.70 
259.84 
275.75 
295 .03  
31 1.51 
351.43 
319.38 
418,lU 
U 6 6 . W  
$12.67 
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ATOMIC OISPLACERENT C R O S S - S E C T I O N S  ( B A R N S )  B Y  P A S T  ELZCTRONS I N  PB 
Z = 8 2  R=i07.210 

TB=?6.0 E V  ET=2.244611 KEY T O = R O . O  EV ET-2.313827 NEV TD=8U.0 EV ETz2.381330 HEY 
E N E R G Y  ( R E V )  

2.26000 
7.2~000 
2.33000 
? -40 000 
2.49000 
2 .  bo000 
2.73000 
2.91000 

3. 470 00 
3.92000 
4.u8000 

6.06000 
7.18000 

10.10000 
11.60000 

15.70000 
19.00000 
22. uoooo  
33,b0000 
uu.Yoooo 
67.30000 

224.00000 

3. i w o o  

5.16000 

H . ~ ~ O O  

i3.aoaon 

117. o w  00  

PRIKARY 
0.09 
0.29 
1.07 
2.76 
5.72 
10.12 
15-95 
2u. 40 
30.91 
48.34 
67-78 
75.25 
95.42 
9O.UO 
72.67 

89 I 69 
87.08 
81-09 
80 .80  
77.10 
711.26 
69-06 
66.51 
63.83 
61.59 
6 0 . 6 1  

4 2 - 0 6  

C A S C A O E  
0.09 
0.29 
1.07 
2.76 
5.72 
10.12 
15.95 

34.9 1 
48.34 
h3.37 
7 8 . 2 7  
92.54 
107.24 
121.38 
1q4.57 
lUS.90 
156. 49 
166.20 
176.59 

199.21 
224.5 1 
202.19 
266.82 
797.55 
339.12 

24.~0 

i a 8 . 8 ~  

E N E R G Y  (nEv)  
2.33000 
2.36000 
2.40000 
2.47000 
2.56000 
2.68000 
2.62000 
3.00000 
3.23000 
3.5eooo 
4.04000 
4.61000 
5.32000 
6.24000 
7.40000 
8.79000 
10. lrooo 0 
12.00000 
13.8000 0 
16.10000 
19.60000 
23.10000 
34.70000 
46.20000 

115.00000 
231.00000 

69 - w o o 0  

P R Z R l R Y  
0.09 
0.37 
0.97 
2.51 
5 - 2 0  
9.62 
15.u3 
23.25 
32.99 
46. 15 
59.76 
71.61 
80.30 
85.8'1 
8 8 . 0 3  
87. 41 
85. lh  
8%. 58 
79.82 
76.78 
73.16 
70.49 
65.55 
63- 15 
60.61 

57.57 
5a.79 

C A S C a D E  
0.09 
0.37 
0.97 
2.51 
5.20 
4.62 
15.u3 
23.25 
32.99 
46. 16 
60.33 
74.57 
88.11 

101.Y9 
115.50 
128.11 
139.70 
149.12 
158.06 
167.67 
179.68 
189.52 
213.67 
230.36 
2q3.76 
282.71 
322.45 

E N E R G Y  (HEV) 
2.40000 
2.42000 
2.U7000 
2.54000 
2.6800n 
2.76000 
2.90000 
3.0'30 00 
3.33000 
3.69000 
0.16000 
4.16000 
5.U7000 
6.42000 
7.62000 
9.04000 

10 -700 00 
12.30000 
1u.20000 
16.60OOO 
70.20000 
23 .BOO0 0 
35.70000 
11 7.6 00 00 

1 1  9.00000 
238.00000 

71 ~ Qonoo  

30.27 
112.25 
54.69 
65.3h 
73.08 
78.15 
80.02 
79.60 
77-31 
74.9u 
72.43 
61.60 
66-34 
63.99 
59-52 
57.35 
55 06 
53.42 
51.33 

30.27 
(12.27 
55.26 
68.13 
R0.30 
93.0U 

176.76 
127.36 
135.96 
144.08 
153.04 
lh3.92 
I7Z.61 
1 7 4 . 5 5  
209.87 
731.  I 1  
251.59 
293 -49 

105.37 

3.51000 

4.39000 
5.02000 
5.77000 
6.78000 
8.03000 
Y.54000 

11.30000 
13.00000 
15.00000 
17.500 V 0 
21 - 30000 

3.89000 

2 5 .  10000 
37.60000 
50.2000 0 
75 - 3 0000 
125.00000 
251.00000 

29.02 
40.51 
52.35 
62.62 
69.98 
74.80 
76-51 
75.91 
73.89 
71.67 
69.21 
66. 5 7  
63.4U 
f i l .  13 
56.52 
54.83 
52.65 
51-10 
so. 04 

29.02 
40.52 
52.90 
65.31 
76.96 

3.60000 
3.99000 
u.50000 

5.92000 
5.14000 

89.19 
100.88 
111.07 
122.03 
130.06 
138.03 
146.UO 
156.0U 
165.40 
186.27 
200.')4 

6.95000 
8.23000 
Y . 7 t l O O O  

11 .50000 
11.30000 
15.UOOOO 
18.00000 
211.80000 
25.70000 
38.60000 
51 .UO000 

22'1.22 
246.49 
281.03 

77 - 20000 
12 8 -000 00 
257.00000 

P R I H A R Y  CASCBOE 
0.10 0.10 
0.26 0.26 
0.92 0.92 
2.33 2 .33  
5.12 5.12 
9.24 5.29 
14.64 14,616 
22.30 22.30 
31.72 31.72 
u4.13 44.1u 
57.08 57.64 
68 .Q1  71.27 
76 .51  83.99 
81.83 97.28 
03.83 110.22 
83.21 122.15 
84-05 133.22 
78,66 141.36 
75.96 150.73 
77.02 160.00 
69.59 171.41 
157.05 180.77 
62.40 203.70 
60.11 219.68 
57.70 241.89 
55-97 269.78 
5'4.82 307.39 

PO-$8.0 LV m=2.u47294 n ~ 9  TDz92.0 EV ETz2.511818 n2V TD~96.0 EV ZT=2.574943 HEV 

7.47000 0.13 0 .11  2.53000 0.07 a.  07 z.fin000 0.10 0-10 
L.n9000 0.?7 0.27 2.56000 0.79 0.29 2.62000 0.14 0.2u 
2.54000 0-89 0.8Y 2.61000 0.99 0.89 ~ . b ? O O Q  0.77 0.77 
2.611000 2.21 2.21 2.68000 2. 13 2.13 2.7500 0 2.09 2.04 
2.71000 u .79 4.79 2.70000 4. 55 4.55 2 . 8 5 0 0 0  4.36 4 . 3 6  
7 - 8 30 00 8 - 6 1  8.61 7.91000 8.52 8.rr2 2 - 980 00 7-98 7.40 
2.98000 13.99 13.99 3.0b000 13.4b 13 .46  3.14000 1 3 - 0 1  13.02 
3,18000 21.51 2 1 . 5 1  3.26000 20. us 20.48 3 - 340 0 0 19.61 19.51 
3.42000 
3.79000 
4.28000 
4.89000 
5.62000 
6.60000 
7.83000 
9, LY 000 

1 1  - 00000 
12.70000 

11.10000 
~0.80000 

36.70000 
4 8.5 00 0 0 

122.00000 
2 4 U . O O O O O  

ENERGY ( K P Y )  PRIMARY C A S r A O R  E N E R G Y  ( K F T )  P R I I I U R Y  CAST 4 O E  E N E t l G Y ( H E 7 )  P R I H A R Y  C A S C P D N  

1u.60000 

2u.aonno 

73.unono 

27.93 
38.96 
50.25 
60.01 
67.15 
71.71 
73.34 
72.72 
70.87 
58.67 
56.25 
63.69 
60.77 
58 .56  
54.51 
5L. 54 
50. 45 
48.96 
47.96 

27.93 
38.97 
50.78 
62.60 
73.94 
95.60 
96.79 
107-35 
116.67 
129.67 
132.51 
140.62 
150. 17 
158.60 
17 8.7 LI 
192.67 
212.17 
236-3.3 
264. 43 
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ATOnIC DISPLACEYEIT CROSS-SECTTONS (BARNS) B Y  FAST ELECTRONS IIJ PR 
Z=87 A=223.000 

TD- 4.0 FV ET=O.311470 PIEV TO= 8.0 E V  ~ ~ 1 0 . 5 3 3 8 8 8  n E v  TD=12.0 EV ET=O.716651 MEV 
E N F R G Y  (IIEV) 

0.31400 
0.31700 

PRIUARY 
211.61 
53 .U8  

110.22 
201.93 
307.42 

CASCADE 
2U.61 
53.48 

1 1 0 . 2 2  
201.93 
307 .42  
4 4 0 . 6 0  
580.59 
7 5 8 . 5 5  
9 6 0 . 2 4  

1204.1 5 
1U64.U2 
1707.20 
1936.07 
2166.97 
2388.37 
2590.84 

2935.77  
3090.11  
3258.69  
3461.85 
3637.44  
4080.77  
4402.04 
4868.18  
5453.15 
6 2 6 9 . 6 9  

7547.72  
8120.70 

2783.52  

7081.34  

E N E R G Y  ( R E V )  
0 .53900 
0 . 5 U L O O  
0.55500 
0.571 0 0  

PRIHAXY 
8.11 

16.30 
35 .13  
64 .12  

104 .20  
157 .59  
221.52 
305.60 
402 .92  
532 .35  
671 .27  
7 9 1 . 0 9  
891 .45  
966 .99  

1002.38  
1005.  911 

985.72  
957 .54  
923 .21  
8 8 4 . 0 0  
8 3 5 . 9 3  
798.52 
7 2 3 . 7 3  
688. 36 
653 .66  
6 2 4 . 7 9  
607. 1 2  
593. 86 
5 8 3 . 9 8  
573 .32  

CASCRDE 
8 .11  

16.30 
35.13 
6 4 .  12 

1 04. 20 
157 .59  
221.52 
305.60 
402.92 
532 .35  
672 .18  
801.88 
930 .81  

1066.70 
1 1 8 9  - 5 3  
1307.01  
1417.39  
1505 .45  
1592.02 
1682.22 
1795.79  
1890.18  
2126.41 
2292.54 
2535. 10 

3245.51  
3646.83 
3882.00 
4168.60 

2833.81 

E N E R G Y  (MEV) 
0.72300 
0.73000 

P RI H A R'1 
3.59 
7.85 

17.96 
33.98 
58 .75  
92.24 

134.15 
189.97 
254.67 
346.45 
u110.311 
527. 38 
592 .53  
6U0.56 
6h1.94 
660.93 
645 .25  
624.99 
601.85 
575 .67  
544. 14 
520.52 
474.77 
453. 17 
431.82 
414 .18  
403.72 
394.41 
387.93 
381.31 

CASCADE 
3.59 
7 .85  

17 .96  
33.98 
58.75 
92.24 

134 .15  
189.97 
254.67 
346.45 
441.34 
537.22 
624.U9 
717.41  
805.40 
886.76 
961.64 

1023.08  
1082.05 
1 1 US. 07 
1223.28  
1287.66 
1446.79  
1562.50  
1722.09  
1924.96  
2199.42 
2467.70 
2fi21.05 
2814.31 

0.32300 
0.33300 
0 .34500  
0.36100 
0.37900 

0.74500 
0.76600 
0.79500 
0.83100 
0.87400 

0.59200 
0.6 1900 
0 .65100  

440.60 
580.C9 

0 .40400  
0 .43600 
0 .48200 
0.54500 
0 .62200 

758.55 
960.24 

1 2 0 4 . 1 5  
1464.  21  
1691.88 
1874.24 
2010.20 
2082.39  
2093.86 
2060.30  
2009.59 
1 q u 3 . 5 4  

0.69900 
0 .74700 
0 .82700 
0.93UOO 
1.06000 
1.22000 
1 .44000 
1 .70000 
2.02000 
2 .40000 
2.77000 
3.20000 
3.13000 
4 .53000 
5.33000 
8 .00000 

10.60000 
16 .00000 
26.60000 
53.30000 

1 06.0 000 0 
160 .00000 
266.00000 

0.93100 
1 .ooooo 
1.11000 
1.25000 
1 . 4 3 0 0 0  
1.64000 
1.93000 

0.71600 
o.8uooo 
0.99600 
1.13000 
1.40000 
1.6 1000  
1 . 8 6 0 0 0  

2.29000 
2.72000 
3.22000 
3.72000 
4.29000 
~ . 0 1 0 0 0  
6.09000 
7.16000 

10.70000 
14.30000 

2.18000 
2.6UOOO 

861 - 9 0  
761 - 0 7  
678.56 
506.00 
418.61 
336 .03  
267.42 
221.06 
19'1.89 
177.23 
153.66 

3 .11000 
4 .67000 
6.22000 
9.3UOOO 

1 5 . 5 0 0 0 0  
31.10000 
62 .20000 
93 .40000 

155.00000 

21 .40000 
35.80000 
71.60000 

1 4 3.00000 
2 1  u. 00000 
358.00000 

ATOHTC DISPLlCEfiENT CSOSS-SECTTONS (BkRVS) BY PAST ELECTRONS I N  F K  
z = a 7  A = ~ ~ . O O O  

TD= 16.0 
ElrFRGY (REV) 

0.88400 
0 .89300 
0.9 1000 
0 .93600 
0.97100 

E V  ET=0.875529 f l E V  TD-20.0 EV ET=1.017985 f i E V  
PRIUARY CASCADE ENERGY (REV) PRIPIARY CASCADE 

2.35 2.35 1 .02000 0.30 0.30 
5 . 1 7  5.17 1 .03000 1.97 1 . 9 7  

11 .32  11.32 1.05000 6. 11 6.11 

T0=24.0 
E N E R G Y  (REV) 

1.15000 
1.17000 
1.19000 

E V  ET=1.148256 U E B  
PRIH A R Y  CASCADE 

0.16 0. l h  
2. 49 2.49 
5.56 5.56 

11 .34  11.34 
23.36 23.36 

2 2 - 4 8  22.4 8 
UO.00 40.00 

1.08000 
1 .12000 

14.03 
27- 02 
49.89 
74.89 

109 .07  

14 .03  
27.02 

1.22000 
1.27000 

1.01000 
1.or,ooo 
1.17000 
1.22000 
1 .35000 

51 .80  61.80 
91.66 91.66 

134.116 134.46 

1.18000 
1 .24000 
1 . 3 2 0 0 0  

49.89 
74 .89  

109 .07  

1.33000 
1.40000 
1 -49000 

40 .40  50.40 
62.16 62.16 
90 .98  90.98 

187.KY 187.64 
256 .23  256.23 
332.04 333.15 
397.62 406.57 
U 4 h - 3 0  4 7 4 . 1 4  

1 .42000 150. 40 150. Y O  

1 .78000 267. 36 2fi8.49 
1 .57000 205.78 205 .78  

1.60000 125.  10 125 .10  
1 .77000 172.16 172.16 
2.00000 222.70 223.72 1.c13000 

1.75000 
2.01000 

2.03000 318.92  326.85 
2.34000 358.47 383 .13  

2.29000 
2.6U000 

267. 1U 274.46 
299.70 321 .83  

327 .95  414.79 
324 .62  457.16 
314 .85  495.94 
303.57 528.09 
291.70 558 .41  
276. 83  590.86 
263.80 631.0& 
253.24 662 .73  

320 .58  369.60 2.36000 
2 . 8 0 0 0 0  

480.18 
u94.24 
1191.73 
478.75 
462.60 
uL1u.93 
425.60 
402.40 
385.22 
352 .54  
337.34 
322.01 
309.71 
302.32 
295.12 

544 .27  
611.59 
673.23 

2. 71!000 
3.25000 
3.86000 
4.58000 
5 .29000 
6.10000 
7 .12000 
8 .65000 

10.10000 

384.13  
394.28 
3 9  1. 22 
379.90 
366.79 
352.58 
337 .06  
318 .84  
305.97 
280.35 
268.64 
255 .62  

241.64 
2 35.74 

247.28 

439.02 
493 .50  
543.91 
590 .81  
628.69 
664 .98  

3.10000 
3.67000 
4 - 3 6 0 0 0  
5.16000 
5 .97000 

8.03000 
9 .76000 

11.uoooo 
17.20000 
22.9000 0 
34 .40000 
57.40000 

114.00000 
229 . O O O O O  

6 . 8 8 0 0 0  

3.32000 
3 9 3000 
4 - 5 5 0 0 0  
5.25000 

730.U4 

823.18  
778 .08  

6 .12000 
7-  44000 
8.75000 

13 .10000 
17 .50000 
26.20000 
4 3.70000 
87 .50000 

870.7 0 
930 .18  
979 .21  

1100.alr 
' (181.58 
1307.83  

703 .69  
751 .51  
789.28 

15 .20000 
2 0.300 0 0 
30.500 0 0  
50 .80000 

10 1 - 0 0 0 0 0  

888.79 
958.06 

1055.31 

232 .43  746.0fi 
223 .07  803.77 
213.28 884.88 

1459.64 
1666.03  
1867.44 

1176.69  
1340.21 
1502.32 

205 .77  986.56 
201.19 1122.64  
196.22 1257.49  175 .00000 203 . O O O O O  
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A T O V I C  D I S P L A L T N F N T  CRrlSS-SECTTOYS (BARNS) BY PAST 
2 7 87 A = 22 3.001) 

ELECTRf lNS IN F H  

TD=?B.O 
EMEliGY (NEV)  

1 - 2 8 0 0 ' )  
1.29000 
1.3 1000  

1.uoo00 
1 47000  

1.6~1000 
1.77000 
1.9b000 

i . 3 5 0 0 0  

1 .54000  

2.22000 
2 . 5 3 0 0 0  
2.9 1000 
:3 - 4 20 00 
u.or;o!)o 
4.82000 

6.59000 
5.71000 

7 .6 inoo  
8.88000 

i 2 .6ooon  
10.70000 

10.001100 
7G.30000 
3l3.0OGOO 
6 3 .  I& 00 0 0  

1 2 6 "  000  00 
2 5 ? . 0 0 0 0 0  

E7 FT= i .259019  MFV 
P R I ( I A R Y  CASCADE 

0.7C 0.78 
1.65 1.65 
3 - 8 0  3.80 
9.55 9.55 

18.78 18.78 
34.20 34.20 
51.21 5 1 . 2 1  
76.35 76.35 

108.05 100.05 

193.U1 194.50 
229.97 236.73 
257.23 277.01 
2711.84 318.49 
280.69 35B.03 
277. -33 390.4(1 
2 6 8 . i 6  428.0U 
228.92 455.24 
2 4 5 . E S  481.76 
237.58 509.6U 
225.36 542 .70  
215.95 571.30 
19Y.55 642.96 
190.69 692.52 
183.44 762.08 
176.19 8'49.31 
172.30 9fifj.Ofj 
168.03 1081.S1 

i 4 9 . i a  iu9.18 

. ?  

TD=32.0 EV ET-1.382093 MeV 
ENERGY ( Y E V )  P R m m  C R S C K D F  

1.3Li000 0.39 0.39 
l.UO000 0.99 0.99 
1 ~ U 3000 1. u5 3.45 
1 - 07000  0 .  03 8 . 0 3  
1 . 5 3 0 0 0  16.98 16.48 
1.50000 79.49 29. U'3 
1 * GR000 45. 77 45.27 
1.79000 67.73 67.73 
1.93000 95.41 95.41 
2.14000 132.13 132. 12 
2.41000 169.73 1 7 0 . 2 3  
2 .76000  102.42 208.83 
3"  17000  2 2 5 . 6 0  243.86 
3.73000 240. 7 3  180.57 
4. uz000 745.31 314.79 
S. 25000 242.01 317.02 

714- 19 375 .21  6.2 1000 
7 . l P 0 0 0  225.56 400.46 
13.29000 2 1 5 . 4 6  423.72 
9.67000 206.92 448.1U 

11.700O 0 196.11 477.79 
13. YO000 187.92 507.19 
20.70000 173.24 565.18 

16i. 49 608.7') 77. 6nooo  
4 1 " 400 0 0  1 5 9 . 3 7  669.50 

154. u4 745.95 69.10000 
138.00000 150.  6Y 848.84 
2 76.000 0 0 I 46.90 943.20 

TD-35.0 
ENERGY ( X E V )  

1.s0000 
1.51000 
1 . 5 9 0 0 0  
1 .59000  
1.65000 
1 .720 0 0 
1.8 1000 

2.08000 
1 . 7 0 0 0 0  
2.60000 
1.97000 
3 -  42000  
4.01000 

I .  9 x ~ n o  

u I 7 6  0 n o  
5.65000 
6.69000 
7.74000 
8.9 30 0 0  
10.110000 
i 2 . m o m  
i I 8 on o o 
22.300 0 0 
29.70000 
U4.600OO 
'I 4.4 on o D 

1U8.00000 
297.0!)000 

A 7 0 8 T C  D I S P L R C E M E N T  C R O S S - S E C T I O N S  ( B A R N S )  BY FAST ELECTRONS I N  FR 
2 5 8 7  A=223.000 

TD-24.0.0 B V  ET=1.590065 M Z V  TD=44.O EV ET-1.6BbbH2 PlEV TD-U8.O 
E N E R G Y  ( Y E V )  

1.60000 
t .62000 
1.66000 
1.70000 
1 - 7 6 0 0 0  
1.84000 
1 . 9 3 0 0 0  
7.06000 
2.2?0 0'7 

2.78000 
3.18000 
3.65000 
4.29000 
5.011000 
b. O U 0 0 0  
7.15000 
8 .7o00O 
9 . 5 u 0 0 0  

1 1" 1 0 0 0 0  
13.50uoo 
1 5 - 9000 1J 
z 1. so0 Ob 
31 .80000  
U7.70000 
7 9  ~ 5 00 0 0 

1 5 9.0 00 00 

?.u6noo 

2.8'. 
6.92 

13.26 
23.30 
3 5 . 8 3  
5 4 . 6 7  
76,. 99 

1C6.5R 
137.27 
163. 33 
181.41 
792 -741 
195.50 
192.80 
186.211 
119.26 
171.93 
164.U7 
15q.70 
1 l l q . 3 5  
138.03 
137. 10 
127.17 
123.08 
120.44 

c A ST R D E 
0.29 
1-11 
7 - 8 5  
5-92 

13.25 
2 3 .  IO  
35.83 
5 U . 6 2  
76.99 

106.58 
738.26 
169.09 
157.16 
726.50 
25U.08 
279.Y9 
303.63 
322.95 
3 4 1 . 7 1  
351.00 
389.49 

4 iS .21  
U90.41 
5 3 1 - 0 2  
hDri.09 
6 8 ? . 5 7  

405.69 

E N E X G Y  (HEV) 
1.70000 
1.72000 
1 .75000  

1 .87000  
1.95000 
2.05000 
2 .19000  
2.36000 
2.61000 
2.95000 

3.87000 
U. 55000 
5 . 3 9 0 0 0  

7.59000 

10 .10000  
1 1 . 8 0 0 0 0  
1 u. 10000 

25.30000 
3 3 - 7000  0 
SO I 6 0 0 0 0  

3rJ000 
1 6 8.000 00 

i . 8 n n o o  

3.37000 

6.uonoo 

8.7100o 

16. 8 0 0 0  0 

i' B 1 rl A R Y 
0.3% 
1 - 0 2  
2.50 
5.93 

C 

12.26 
70.91 
32.95 
50. U 3 
70.90 
97. i t0  

174. 17 
1 U8. l?  
1 6 5 -  18 
175. 3U 
177.96 
175.01 
168. 9'7 
162.49 
155.95 
i u q -  no 
141.21 
1 3 5 .  s7 
125.23 
120.49 
1 15.51) 
1 1 i . f l u  
i n Y . u ?  

'ASCADF 
0. 3 2  
1 .02 
7 - 5 0  
5 - 3 3  

1 2 - 1 6  
20.93 
32.75 
5 0 . 4 3  
70.70 
97.40 

176.34 
1514. 19 
179.88 
206.67 
211.86 
255.27 
777.0% 
794.66 
311.40 
329.115 
351. 3 4  
369.4Q 
u15.20 
446.87 
491.19 
546.70 
621.29 

EXERCP ( 8 E V )  
'I - 7 9 0 0 0  
i - a t o o o  
1.85000 
1 - 900 !> 0 
1.97000 
? .06000  
2.17000 
2.31l1QO 
2 .4 90 D 0 
7.75000 
i . i i n o o  
3.55000 
lI.0100 0 
4.80000 
5.69000 
6,76000 
8.00000 
9 " 250 00 

1 0.600 0 0 
1 2 "  40000 
15.10000 
17.70000 
26.6ooao 
35.50000 
53.30000 

177.00000 
8~~901100 

E V  XT=1.4811704 NEV 
Y H I N A R Y  CASCADE 

0.43 0.43 
0.92 0.57 
2.90 2 - 9 0  
1.65 7 . 6 5  

1 5 . l i  15.15 
?'>. 53 25.51 
40.27 40.27 
60.69 5 0 . 6 9  
85.37 fl5.37 

117.39 117.39 
151.56 152.56 
i 8 o . u i  186.38 
201.25 218.22 
214.01 250.26 
217.811 281.28 
21U.66 309.72 
?07.51 375.97 
199.74 357.62 
191.67 378.25 
1133.30 399.78 
173.69 426.UO 
l h 6 . 6 5  44R.U5 
1T3.60 504.28 
147.71 542.93 
141.47 597.07 
136.83 665.01 
133.90 755.95 
130.50 YU5.55 

CV ET11.779228 N E V  
P R I I l A R Y  C A S C P D E  

0.20 0.20 

2.u4 2. 414 
5.45 5.45 

10.95 10.05 
19.48 19.i(B 
31.0% 3 1 . 0 8  
46.37 116.37 
6 5 .  32 65.32 
119.40 89.40 

115.24 115.17 
136.58 141.6U 
151.82 165.80 
160.RO 190.11 
153.02 213.32 
160.15 2.34.88 
154.52 251.61 
148.60 270.86 
1Q2.82 285.70 
136.40 307.41 
129.12 323.02 
1211.05 339.40 
l l U . 6 Y  38 1 I 18 
1 1 0 . 2 4  410.42 
105.80 451.06 
102.4tI 502.07 
100.32 570..35 

0.75 0.75 
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ATONIC DISPLACEHENT CROSS-SECTIONS (BRRNS) BY FAST ELECTRONS I N  FR 
z = 8 7  A = ~ ~ . O O O  

T D = 5 2 , 0  E V  ET=1.868176 R E V  TD=K6.0 EV ETzl .953916 MEV TD=60.0 EV ET=2.036773 R E V  
Cii F. R GY ( 8  E V )  

1.88000 
1.90000 
i . q w o o  
1.99000 
2.011J00 
2.16000 
2 .27000 
2 .42000 
2.6 1 o n 0  
2.8'4000 
3 .26000 
3 .71000 
4 .29000 
5.04000 
5.97000 
7 . 0 ~ 0 0 0  

9.71000 
11.20000 
13.00000 

8.unooo 

i 5 . a o o n o  
1 a.60000 

37.30000 

93. u o n o o  
i 8 6 . o o n o o  

28 .00000 

56.00000 

TD=64.0 
E N E R G T  (REV) 

2.1?000 
2 .15000 
2.20000 
2.26000 
2 . 3 4 0 0 0  
2 .45000 
2.58000 

2.96000 
3 .28000 
3 .70000 
U. 2 3000 
a .86000 
5.7 1 0 0 0  
6 .77000 
8 .04000 
9 . 5 2 0 0 0  

11 00000 
12 .70000 
14 .  80000  

21 .10000 

42.30000 
fi3.50000 

105.00000 

2 .75000 

1 7 . 9 0 0 0 0  

3 i . 7 0 0 0 0  

2 11 - no000 

PRTIARY 
0.19 
0 . 6 5  
2 .09  
4-68 

10.18 
17.71 
27.9U 
42.43 
6 0 . 1 5  
83.04 

106.45 
126.47 
140 .27  
148.49 
150 .uo  
141.67 
142.37 
136 .90  
131.30 
125.6Q 
119.05 
114.27 
105.70 
101 - 7 5  

97.58 
94  - 56 
92.58 

CASCADE 
0.14 
0.65 
2.09 
4.68 

10 .18  
17 .71  
27.94 
4 2 . 4 3  
60.15 
83.05 

107 .32  
131 .32  
153.39 
176 .02  
197 .39  
217 .28  
235 .65  
250.64  
265.01 
279.67 
2 9 8 . 5 3  
314 .07  
352 .84  
379.67 
4 1 7 . 1 9  
464 .29  
5 2 7 . 3 4  

E N E R G Y  (HEV) 
1 - 97000 
1 .99000 
2 .03000 
2.09000 
2 .  16000 
2.26000 
2.35000 
2.54000 
2 .73000 
3 .02000 
3 .41000 
3.90000 
4 .49000 
5.27000 
6 .25000 
7.U2000 
8 .79000 

10 .10000 
11.1 0000 
13 .60000 
16 .60000 
1 9  - 50000 
29.30000 
39.00000 
58 .60000 
97 .60000 

195.00000 

PR I H A R Y  
0.23 
0.66 
1.94 
4.77 
9.09 

1F.52 
26.50 
40 .30  
56.08 
7 7 -  22 
99.17 

117 .67  
130. 47 
137 .92  
139 .58  
136.95 
131 .97  
127 .09  
121 .73  
116 .47  
1 1 0 . 2 2  
105 .87  

98 .03  
94.40 
90.55 
87.78 
85 .94  

CASCRDE 
0. 23 
0.66 
1.94 
4.77 
9.09 

16 .52  
26.50 
40.30 
56.08 
7 7 . 2 3  

100 .03  
122 .29  
142 .96  
163.88 
183.88 
202 .32  
219.38 
232.74 
246.52 
260 - 28 
278.19 
292 .44  
328.31 
3'3. 16 
388.07 
431.70 
U O O .  52 

ENZRGY (REV) 
2.05000 
2.07000 
2.11000 
2.17000 
2.260 00 
2.36000 
2.48000 
2.64000 
2.85000 
3.15000 
3.56000 
4.07000 
4.68000 
5.49000 
6.51000 
7.73000 
9.16000 

12.20000 
1 4  - 20000 
17.30000 
20.30000 
30.50000 
40.70000 
61.10000 

101.00000 
203.00000 

1 0.500 0 0  

PRIMARY 
0.15  
0.50 
1.58 
4.00 
8 . 9 8  

15 .73  
24 .72  
37. 15 
52.84 
72.44 
93 .06  

110.17 
121.92 
128 .75  
130.22 
127.69 
123 .00  
118.51 
113.41 
108.47 
102.71 

9 8 - 7 0  
91.113 
88 .02  
84.46 
81.93 
80. 19 

CASCADE 
0.15 
0.50 
1 .58  
9.00 
8.98  

1 5 . 7 3  
24 .72  
37 .15  
52 .84  
72 .45  
93 .91  

11U.64 
133.78 
153.26 
171.9U 
189.19 
205.16 
217.44 
230.57 
243.54 
260.12 
273 .33  
306 .83  
330 .24  
362.75 
402.89 
458 .26  

ATOMIC DISPLRCERENT CROSS-SECTIONS (BARYS) BY PAST ELECTRONS IN FR 
2=87 A=223.000 

EV ET=2.117019 HEV 
PRItlhRY CASCADE 

0.13 0.13 
0 .43  0 . 4 3  
1.67 1.67 
3.92 3.92 
7 .90  7 . 9 0  

14.57 1U.57 
23.39 23.39 
35.35 35.35 
49.56 49.56 
68.4'4 68.U6 
8 7 - 4 6  88.29 

114.37  125.63 
120.76 1 4 4 . 0 9  
122.03 161 .60  
119.58 177.79 
115 .16  192 .71  
110.68 204.88 
106.10 216 .68  

103 .48  107.76 

101 .45  228.94 
96.26 243 .92  
92.41 2 5 6 . 6 7  
8 5 - 6 4  288 .09  
82.47 310.04 
79.14 340 .53  
7 6 . 7 9  378 .18  
7 5 - 1 7  430.08 

2 . 2  i o 0  0 '  0. 1 3  
2.23000 0 . 4 1  
2 .28000 1 .52  
2.3UOOO 3 . 5 5  
2.43000 7.62 

TD=68.0 EV ET=2.194886 R E V  TD=72.0 
E N E R G Y  ( R E V 1  PRINIRY CISCADE E N E R G Y  (NFV) 

0 .13  2.29000 
0.41 2.31000 
1.52 2.360 00 
3.55  2.42000 
7 . 6 2  2 .52000 

TD=68.0 EV ET=2.194886 R E V  
E N E R G Y  ( R E V 1  PRINIRY CISCADE 

0 .13  
0.41 
1.52 
3.55  
7 . 6 2  

TD=72.0 
E N E R G Y  (NFV) 

2.29000 
2.31000 
2.360 00 
2.42000 
2 .52000 

2.54000 13.72 
2 .67000 21.76 
2 .85000 13 .30  
3.07000 U6. 86 
3.40000 64. 58  
3.84000 82.66 
8.38000 97. U U  
5.04000 1 0 7 - 1 1  
5.92000 1 1 3 . 6 8  
7.02000 114.80 

13.72 
21.76 
33.30 

2.63000 
2 .77000 
2 - 95000 

46.86 
64.59 
83. 48 
01.51  
18.54 
35.90 
52 .41  

8 . 3 U O O O  112.u4 67 .69  8.62000 
9.87000 108.25 181 .69  10.20000 

11 .4000 0 104.04 193.13 11.80000 
13 .10000 99.87 203.88 13 .60000 

19.20000 

3Q.00000 
4 5 . ~ 0 0 0 0  
h8.10000 

221.00000 

i5 .8ooon 

22.70000 

i i 3 . 0 0 0 0 0  

15 .30000 95 .42  215.60 
18 .60000 90 .43  230.09 
21 .90000 86 .85  242.02 
32 .90000 80 .52  271 .60  
43.80000 77.58 292.10 
65.80000 74 .46  320 .85  

1 0 9  - 000 0 0 72.25 356.U3 
2 19.0000 0 7 0 . 7 3  405.25 

3.17000 
3.51000 
3.97000 
4.54000 

6.13000 
7 .26000 

5.22000 

EV ETz2.270574 U E V  
PRIHARY CASCADE 

0.16 0. ?.E 
0.42 0.42 
1.46 1. 46 
3.31 3. 31 
7.48 7.48 

13.10 13.10 
21.06 21.06 
3 1 . 6 5  31.65 
44 .07  44.07 
60 .84  60.86 
78 .17  78 .96  
92.35 96. 34 

101.94 112 .33  
107. 41 128.70 
108.39 144.18 
106 .12  158.57 
102.15 171 .80  

98.12 182 .73  
94.10 193.11 
90 .05  203.80 
85.35 217.47 
81.90 229.02 
76.01 256.77 
73 .21  276.34 
70 .29  303.39 
68 .22  337.11 
66.79 383.21 
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aTn(I1C D T S p L R C E ( I E N T  CROSS-SECTIONS (RRRNS) BY FAST E L E C T H O N S  3.11 F R  
2=87 A z 2 2 3 . 0 0 0  

TDz7F.O EV ET=2.31+3256 i l E V  TD=tlO.d EV ET-2.41608U A E V  T D ~ 8 4 . 0  E V  ET-=2.486192 H e V  
ENERGY {PIEV) P R I R A R Y  CASCADE ENERGY (8EV)  P R I N R R Y  C A S C A D E  E N E R G Y  (AEV)  PRIAARY C A S C A D E  

2.36000 
2.39000 
2.u3noo 
2 .5nooo 

2.71000 

3.ounoo 

2.60000 

2.85000 

3.28000 
:+.63ono 
u. i o o n o  
u ~ 68000 
5.39000 

9.90000 
1 0. son00 
12 .100n0 
1 u. oonoo 

1 Y - 9 0 0  00 
23.uoono 

7 0  3 00 on 
i ~ 7 . o o o n o  

16.40000 

35 ~ 10 0 0 0  
u6*Ronoo 

2 34.00 0 0 0 

TD-IRS.0 

2 - 6 0 0 0 0  
2.65000 
2.73000 

L.96000 
3.1 10 00 
3.32000 
3.57000 
3 - 950 00 
4.47000 
5.10000 

h ., a 90 0 0 
8.1 7 0  0 0 
'i - 7 0 0  0 0 

11.40000 

15.30000 

2 .83000 

5 .  a 7 0 0 0  

i 3 . z o o o n  

127.00000 

0.11 0.11 ?.44000 
0.U6 0 .46  
1 . 2 2  1.22 
3.17 3 .17  
7 .01  7 - 0 1  

12.16 12.15 
1 9 - 0 7  1 9 - 4 7  
2 9  76  23.76 
4 2 . 2 3  4 2 . 2 3  
5 8 - 0 4  58.06 
7 0 . 7 5  75.02 
87 .50  Y1.28 
9 6 - 6 6  106.64 

101 .76  1 2 2 . 0 2  
102.64 1 3 6 . 8 7  
100.f46 150.47 
96.75 162.79 
93.03 172.89  
8 9 . 1 1  183.00 
8 5 . 0 8  193.69 
80 .68  206 .55  
77.59 ?17.111 
71.96 243.54. 
6 9 . 3 3  261.99 
66.56 287 .71  
6U.61 319 .85  
63.26 363.24 

2 .46000  
2 .51000 
2.58000 
2 .68000 

2 .94000 
3 .14000 

3 . 7 4 0 0 0  

4.83000 

h.52000 

9 .18000 

12.50000 

16.900 00 

24.10000 
3 6 - 1 00 0 0 
48.30000 

2. o o o n o  

3.38000 

11.77000 

5.55000 

7.7 m n o  

io.  8000 n 
ia.unnoo 

20.50000 

72.40000 
120.00000 
74 1. m o o  

0.16 
0.39 
? . 2 b  
3.11 
6.67 

11.89 
18.67 
28.69 

55 .23  

83.32 
91.86 
9 6 - 7 1  
9 7 , 4 8  
Y5.3h 
91.87 
85.22 
8 4 - 6 1  
80 .74  
76 .58  
7 3 - 6 0  
68.31 
6 5 - 9 2  
6 3 .  2 2  
61. 38 
hO. 09 

40. 70 

70.53  

0. 1 6  
0.39 
1.76 
3.11 
6.67 

11.89 
18.67 
28.59 
U'). 20 
55.25 
71.27 
67.05 

101 .41  
116.20 
130 .23  
1u3.21 
151 .73  
1 6 4 . 6 2  
173.95 
1 RII  - 2 3  
196 .43  
206 .48  
271 .66  
7a9 .23  
273.50 
303 .83  
345.30 

L-fJFlIC DTSPLACt?tlENT CROSS-SECTIONS (YARNS) B Y  FAST 
2-87 R=223.000 

EV ETs2.554696 HPV T D ~ 9 2 . 0  E V  ETc2.621703 R E V  
P R I R A R Y  C A ' J T R D E  

0.19 0.14 
0.33 0.33 
1.06 1 . 0 6  

5.99 5 . 9 0  
10 .82  10 .82  
17 .10  17 .10  
26.20 L b . 2 0  
36.58  3 6 -  5 8 
50.29 50.3 1 
64 .53  65-76 
75.87 79.29 
83.65 92.52 

88.57 1 1 8 . 7 0  

R3.Rl 1UO.91 
80 .08  1 4 9 . 9 0  
7 6 - 6 6  158.79 
73 .33  167.64 
69.U7 179.03  
66 .73  188.15 

2 . 8 6  2. n6 

~ 7 . 9 4  inTj.91 

56.59 1 m.49 

E N E R G Y  (REV)  P R I 8 A R Y  C A S C A D E  
2.64000 0.04 0 . 0 8  
2 .67000 0.33 0 . 3 3  
2.77000 1.01 1 . 0 1  
2 . t i 0 0 0 0  7.69 2.69 
2.91000 5.87 5.87 
3.040on 10. 45  10.45 
3 -  190110 l h . 3 3  16 .33  
9 - u 00 00 24.84 24.84 
3.67000 35.31 35.11 
u.06nno 48. 40  48.12 
U.58000 61.65 62.37 
5.20000 7). 7 4  7 6 . 1 9  
6.020 o o 80.04 88 .58  
7 .07000 84 .13  101 .44  
8.30000 94.70 1 1 3 . 6 5  
9.96000 82.77 125 .01  

11.7OOOO 7 9 - 7 2  1311.94 
1 3  - 6 no00 76.Ull 143 .81  

18.3 000 0 70 .04  160.61 
2 2 . ~ 0 0 0 0  66.44 171 .24  
26 .20000 6 3 . 8 2  180.20  

15.70000 7 3 . 2 6  152.04 

54.30 202.04 
5 9 - 7 9 z 2 b -7 1 52 .40000 57. 16 217.29 
57.43 749.13 78.60000 54 .92  238.47 
5 5 . 7 8  276.69 i 3 1. 000 no 53.3U 265.11 

fi2.03 211.05 39.3 no0 0 

2 . s i o n n  

7 . 5 ~ 0 0 0  
2.66000 

3.03000 
3.23000 
3.48000 

2.53000 

2.75000 
2.88000 

4.8500 0 
I ( .  35000 
U.97000 
5.71000 
6 .71000  
7.95000 
s.saono 

11. i n o o u  

1 u .9onoo 
17.4onoo 
2 i . i n o o n  

(t9.7onon 
7u.snooo 

2 ~8 . oonao 

12.90000 

20 - 8  00 0 0 
47 -200 0 0  

1 ~ 4 . 0 0 0 0 0  

ELECTRONS I1 Pl? 

m = 9 6 .  o 
ENEaGY (awl) 

2.71000 

2.79000 
2.87000 

2 . 7 ~ 0 0 0  

2.98000 
1. i i w n  
3.27000 
3.49noo 
3.7mno 
4.16000 
U.70000 
5.37000 
5 . i m o n  
7.25000 
8 - 59 no o 

1 n .200 on 

i3 .90000 
ii i . ioonn 
1 8 . ~ 0 n n o  
22.80000 
26.800 no 

80.60nnr1 
1 w.oonn0 

12.00000 

40.30000 
53.700 0 0 

0 . 1 5  0.15 
0. 34 0.35  
1.1& 1 . 1 u  
3 . 1 0  3 .  10 
6.07 6.07 

11.29 11 .29  
18 .04  1 8 - 0 4  
27 .34  27.34 
38.47 3 8 - 4 7  
52.78 52.79 
6 7 . 9 ~  68.22 
7Y.48 83.06 
137- 55  9 6 - 7 3  
92 .12  1 1 0 " ~ s  
92.$? 124.17 

87.U5 1U7.08 
83.87 157.16 

76 .80  175.70 
7 2 . 8 5  187.30 

65.0U 220.77 
62,hf i  237.58 
60. 19 260.74 

90.77 1 3 6 . 5 3  

8n.:ri 166.21 

70.00 196.87 

58.U4 289.84 
57 .2?  329.09 

EV ET=2.687306 REP 
PTIIMANY CASCADE 

0.10 0.10 
0.39 0.34 
1. on 1.00 
2.57 2.57 
5-54 5.54 
9 - 8 2  9.82 

15.69 15.69 

33.85 33.85 
24.04 24.04 

46.43 46.45 
59.31 59.99 
69 .77  73.01 
7 6 . 8 1  85 .14  
00.64 97.38 
91.15 109.05 
7 9 - 2 9  119.88 
76.33  12'3.49 
73.26 137 .80  
70.14 145.88 
6 7 . 0 3  l i U . 1 9  
63.59 164.36  
61.15 172 .74  
56.80 lY3.81 
54.76 208.39 
5 2 - 6 1  228.72 
51.11 2 5 u . 1 3  
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llTOnIC OISPLACEHENr CROSS-SECTIONS (BARNS) B Y  PlST ELECTRONS I N  0 
2=92 11=238.000 

T O =  4.0 E l l  ET30.328282 NEV TO= 8.0 EV ET=0.560292 n E V  TD=12.0 E V  ET=0.750324 f l E V  
CASCLDE ENERGY ( N E V I  PRIHRRY CASCDOE E N E R G Y f N E V l  P R I N A R Y  CRSCbOE E N P R G Y  (HEV) 

0.33100 
0 .37400 
0.3U100 
0 .35100  
0 . 3 6 U O O  
0.38000 
0 .40000 
0 .42600 
0 .45900 
0.50800 
0 .57400 
0 .65600 
0 .75500 
0.88600 
1 .05000 
1.24000 
1.47000 
1 .70000 
1.9KOOO 
2.2qooo 
2 .79000 
3 .28300 
4.92000 
6 .56000 
9.84000 

16 .40000 
32.80000 
65.60 0 00 
3R.40000 

164.00000 

iD=16.0 
E N E R G Y  ( f l E V )  

0.92400 
0 .93300 
0.95100 
0.97900 
1 .01000 
1.06000 
1.1 1000 
l . lR000 
1.211000 
1. 4 1 0 0 0  
1.60000 
1.83000 
2.10000 
2.47000 
2 .92000 
3.U7000 
4 .11000 
4 - 7 5 0 0 0  
s .49000 
6 .40000 
7.77000 
9 .15000 

13 .70000 
18 .30000 
27 .40000 
45.70000 
91 .50000 

183.00000 

PRIfl A R Y  
28.67 
60.04 

132.16 
232.58 
358.46 
506.05 
679 .02  
884.94 

1116.55 
1404.15 
1701.011 
1957.77 
2151.25  
2283.00 
2335.42 
2318.99 
2253.67 
2173.31 
2083.05  
1979.13 
1851.18  
1755.36 
1564.20  
1473.08  
1341.08 
1322.02  
1276.79  
1248.52  
1226.37  
1200.12  

28 .67  
60.04 

132.16 
232 .58  
358 .46  
506.05 
679.02 
884 .94  

1116.55  
1404.15  
1701.42  
1 9 7 7 . 2 6  
2228.20 
2476.40 
2708.54  
2914.56  
3111.89  
3271.23  
3430.32 
3600.12 
3816.65 
3996 - 4 4  
4457.87  
4796.44 
5284.76 
5903.71 
6756.29 
7603.52  
8086.85  
8687.63 

0.5i500' 
0.57100 
0 .58200 
0 .59900 
0 .62100 
0 .64900 
0.68300 
0 .72800 
0.78400 
0 .86800 
0.98000 
1 .12000 
1 .28000 
1.51000 
1 .79000 
2.12000 
2 .52000 
2.91000 
3.36000 
3.92000 
4.76000 
5.60000 
8 .40000 

11 .20000 
16 .80000 
28.00000 
5 6 - 000 0 0 

1 1  2.00000 
168.00000 
280.00000 

8. 18 
19.02 
39 .98  
74 .60  

122.24 
185,U2 
263.12  
363 .59  
480. 25 
632.35  
791. 90 
930 .94  

1029.30 
1099.99 
1123.30 
11 09.96 
1071.95 
1029.94 
983 .69  
934 .12  
875 .89  
832.91 
751.96 
715 .88  
681 .46  
652.40 
634.95 
619.31 
607.95 
596.81 

a.  18  

3 9 - 9 8  
19.02 

79.50 
122.74 
185.42 
263.12  
363.59 
480 e 2 5  
6 3 2 . 3 5  
792 .63  
905 .37  

1078.62  
1222.93 
1354.16 
1472.71  
1585.91 
1676.19 
176U. U2 
1857.59  
19711.66 
2072.43 
2316.4U 
2496.52 
2747.00 
3061.59 
3491.69 
3913.29 
4151.81 
U'L 53.8  1 

0.75700' 
0.76500 
0.78300 
0.80200 
0.83200 
0.87000 
0.91500 
0.97500 
1.05000 
1.16000 
1.31300 
1.50300 
1 .-I2300 
2.02000 
2.40300 
2.85000 
3.37000 
3.90000 
4 .50000 
5.25000 
6 .37000 
7.50000 

11.20000 
15.00000 
22.50000 
37.50000 
75.00000 

150.00000 
225.00000 
375.00000 

IITO?iIC DISPLACERENT CROSS-SECTIONS (BARNS) BY PAST ELECTRONS IN U 
z=92 ~ = 2 3 a . o 0 0  

E V  ETZ0.915258 n E V  T0=20.0 EV ET=1.063002 nEV TD=2U.O 
PRIRARY CASCRDE E N E R G Y  ( N E V )  PRIRhRY CASCLOE ENERGI(1EV) 

2.69 
5.85 

13.26 
27.14 
45.05 
77.59 

112.45 
161 .98  
229.49 
306.40 
393 .81  
465 .28  
514.54 
544.75 
551.06 
539.50 
517.75 
495.21 
471.87 
UU8,OO 
420.90 
uo1.41 
366.65 
351.38 
336.01 
323.66 
316.15 
307.65 

2.69 
5.85 

13 .26  
27.14 
45.05 
77 .59  

112 .45  
161 .98  
229.49 
306.40 
395.28 
476.74 
549.29 
624.10 
692.37 
756 .36  
814 .91  
862.95 
909.64 
958.51 

1 0 1 9 . 4 8  
1 0 7 0 . 7 9  
1197.35  
1288.58 
1414.62  
1573.6 9 

1999.31  
1789.64 

1.01000 
1 080 00 
1.10000 
1.13000 
1 .17000 
1.23000 
1 .29000 
1 .38000 
1 . 4 8 0 0 0  
1.64000 
1 .86000 
2.12000 
2 "  4*000 
2.87000 
3.40000 
4.03000 
4.79000 
5.52000 
6.37000 
7 .44000 
9.03000 

10.60000 
15.90000 
21.20000 
31.80000 
53.10000 

106.00000 
2 1 2.000 00 

1.21 
3.24 
8.21 

17.61 
32.90 
59.65 
88.78 

133. 34 
180.69 
247.15 
317.34 
373.04 
412 .63  
435.76 
438.85 
428.48 
410.21 
391 .99  
373.51 
354 .43  
333 .26  
318. 39 
29 1. 59 
279.92 
267.88 
258. 46 
257 .65  
2 4 5 . 7 2  

1.21 1.21000 
3.24 
8 .21  

17.61 
32.90 
59.65 
88.78 

1 3 3 . 3 1  
180.69 
247. 15 
318 .84  
383.17 
443.19 
503.67 
559 .50  
610.13 
658.15 
696.76 
739.10 
774. 08 
823.22  
863.78 
966.21 

1038.96 
1100.44 
1268.26 
lS40.32 
1607.83 

1.22000 
1.24000 
1.28000 
1.32300 
1.38000 
1.46300 
1.55300 
1.67000 
1.85000 
2.09300 
2.39300 
2 .75000 
3.23000 
3.83300 
4.55000 
5.39000 
6.22000 
7.18000 
8.38000 

10.10000 
11.90000 
23.900 17.90000 0 0  

35.90000 
59.90000 

119.00DOO 
239.00300 

4 - 1 6  
9.62 

21.08 
40.26 
69.79 

110 .69  
161 .43  
229.10 
309.18 
412.14 
522.19 
618 .14  
684.84 
727 .75  
739.54 
726 .65  
699.52 
669.93 
639.17 
606.70 
569.63 
542.59 
493.62 
471.69 
450.28 
U32.74 
422.22 
411.23 
403.71 
397.16 

4-16  
9.62 

40.26 
69.79 

110.69 
161.43 
229.10 
309 .16  
412.14 
523.56 
630 .98  
725.41 
822.55 
914 .63  
997.96 

1073.87  
1137.33  
11 97 .  811 
1262.19  
1342.11 
1'809.51 
1575.24  
1697.35  
1865.59  
2076.63 
2363.93 
2644.09 
2804.09 
3004.17 

2 1 - 0 8  

E V  ET=1.198022 MEV 
P R I  N ARY 

1.39 
2.82 
6.32 

15.49 
26.87 
U6.64 
7 5 . 6 5  

109.10 
151 .79  
207.65 
264.80 
312.36 
344 .64  
362.51 
36U.52 
354.97 
339.39 
324. l U  
308.72 
293.05 
276.28 
263.81 
241.99 
232.48 
222.69 
215.10 
210.36 
204- 50 

CASCADE 
1.39 
2.82 
6.32 

15.49 
26.87 
46.611 
75.65 

109.10 
151.79 
207.65 
266.18 
321.69 
371.97 
422.29 
469 .41  
512 .70  
552.44 
584 .66  
616.08 
649 .45  
689 .17  
723 .93  
810.30 
871.33 
956.29 

1062.82 
1205.21 
1345.50 



A T O K I C  DISPLACEMENT C R O S S - S E C T T O A S  (BARNS) B Y  PAST E L E C T R O N S  IR 0 
2=92 12238.000 

T0=28.0 BV E T = l , P 2 3 1 . ! 9  VEV TDz32.0 EP ~ ~ = 1 . 4 4 0 ~ 3 1  n E v  TO-36.0 EV ET=1.550692 flEV 
C A S C A D E  CPlERGY (BEY) P R I B A E Y  C A S C A D E  

0 . 5 5  1.56300 0 . 3 9  0.39 
ENERGY ( H E V )  

'1.33000 
1.31tOOO 
1.37000 
1.u1000 
1.Ub000 
1.53000 
1.61000 
3.72UOO 
1.85000 
2.05000 
2.31000 
2.6U000 
3.04 0 0 0 
3 .57000 
U.23000 
5.02000 
5 .95000  
6.88000 
7.9.1000 
9 .26000 

1 1 20000 
13.20000 

25-40000  
39 .60000 
66 .10000 

132.00000 

i 9 . m o a o  

x u . o n o o o  

PRTfi ARY 
0.52 
1 .42  
5 . 1 4  

17.011 
2 2 - 9 9  
41 * 17 
61.93 
9 6 - 0 1  

132.22 
180.55 
228.52 
268.88 
216.14 
310.65 
311.64 
303 .01  
289.33 
776-00  
262.93 
249.57 
235.16 
224.69 
206. GR 
198.76 
190.U8 
180-20 
190.18 
175.10 

C A S C A D E  
0.52 
1.42 
5-14 

1.2.0u 
72.99 
4 1 - 1 3  
6 3 - 9 3  
76.04 

132.22 
180.5U 

277.52  
321.06 
364.32 
404.70 
UU1.76 
876.12  
504 .2U 
531.04 
559.86 

6 2 4 . 6 5  
698 .45  
750 .58  
8 2 3 . 2 1  
979 .70  

1037.66 
1157.06 

229.09 

59a .71  

E N E R G Y  (KEV) 
1. 4 5900 
1 - 460 00 
1.49000 
1.54000 
1.59000 
1.67000 
1.75000 
1.87000 
1 - 0 1000 
2 .23000 
2.52000 
2.~8000 
3.31000 
3.88000 
U.60000 
5.47000 
6.UR000 
7.U8000 
8.68000 

10.00000 
12.20000 
14 .40000  
21 .h0000 
28.60000 
U3.20000 
72.00000 
1u4.00000 
298.00000 

P R I H A R Y  
0.55 
1.25 
4.13  

19.94 
36 .79  
55. ?I 
83.79 

115-48  
159.64 
201.h7 
236.60 
259.63 
2 7  1.70 
272-14  
264.12 
251.97 

I 1. 05 

240.19 

217.84 
204. 77  
195.68 
180. ' I 1  
173.51 
166. 38 
161.05 
157.55 
153 .07  

220.~31 

1.25 
4. 1 3  

11.05 
19.94 
36.79 
55.31 
03- 79 

115.48 
158.64 
203.07 
2u4.97 
282.50 
320.06 
755.66 
388.59 
418.66 
UU3.06 
U66.97 
Q90.8.3 
522.83 
549.33 
614.08 
659.74 
723.32 
803.21 
911.02 

1015.41 

I.SRQOO 
1.61000 
1.65000 
1.?2000 
1.79000 
1.HYD00 
2.01300 
2.17000 
2.40000 
2.71000 
3.10000 
1.56000 
a.18000 
l r .36000 

6.97D00 
0.06000 

10.80000 
13.10000 
23.20000 15.50000 

s,a9000 

9.3oaoo 

31 .OD000 

77 - 5000 0 
155.00000 
310.00000 

W L ~ O O O O  

ATOPIIC DISPLACEKXNT C H U S S - S E C T I O N S  ( B A R N S )  BI PAST E L E C T R O N S  IN U 
2 ~ 9 2  A-238.000 

PD=*O.O EV ET=1.655528 ilEV 
ENERGY ( N E V I  P R L B A R Y  CASCADE 

1 - b7000 0.50 0.50 
1.68000 
1.72000 
1.77000 
1.83000 
1.92000 
2 .01000 
2.15000 
2.31300 
2.56000 
2.69000 
3 .31000 

4.46000 
3 . 8 ~ ~ 0 0  

5 - 290 00 
6.29000 
7. 44000 
9.60000 
9.9.3000 

11.50000 
14a00000 
16.50000 
24 .80000 
33. TO000 
u9.60000 
82.70000 

16il.00000 

0.90 
3.62 
8.47 

15.95 
29.34 
44.09 
67.67 
93.24 

127.82 
162.19 
190.41 
208.27 
217.30 
216.99 
210-10  
200.77 
190.83 
181.61 
172.90 
162.75 
155.69 
193 .71  
138.39 
132.81 
128.70 
125.84 

0.96 
3.62 
8.47 

15 .95  
29 -34  
44.09 
67.62 
93.24 

163.aU 
197.66 
227.73  

2fl6.84 
313.28 
337.25 
357.06 
376 .25  
395.50 
420 .97  
U42.05 
494.31 
531.02 

645.85 
731.79 

127.82 

250.17 

5 R i . e o  

TDsUQ.0  El E P 1 . 7 5 5 5 2 1  f l E Y  TO=UR. 0 
ENEBGT (nEV) PRJPIAR't CASCADE ENERGY / Y E V l  

1.77000 
1.19000 
1.R2000 
1.87000 
1.9U000 
2.03000 
2 .14000 
2 .28000  
2.45000 
2.72000 
3.07000 
3.51000 
U.03000 
4.73000 
5.6 1000 
6 .67000 
7.89000 
9.12000 
10.50000 
12.20000 
14.90000 
11.50000 
26.3000 0 
35.10000 
52.600 0 0 
87.70000 

175.00000 

0.40 
1.21 
7.9u 
6.95 

14.35 
25.84 
4 1 - 4 1  
6 1.7U 

117.10 
148. 40 
173.56 
189.55 
197.53 
197 .00  
190.57 
181.51 
172.94 
16L4.74 
156 .68  
147.3'1 
1Ul. 18 
130. UU 
125 .65  
120 .63  
116.95  
118.&5 

as. 22 

0.40 
1.21 
2.94 
6.95 

14.35 
25.84 
41.41 
61.7U 
0 5 - 2 2  

117.31 
149.66 
180.40 
107.81 
235.52 
261.62 
285.68 
307.52 
325.56 
342.70 
360.62 
384. 19 
402.97 
450.54 
413.93 
530.11 
586.37 
666.49 

1.86000 

1.9~000 

1,89000 
1.92000 

2.05000 
2.14000 
2.250~0 
2.uoooo 
2 .59900 
2.86000 
3.23090 
3.70000 
4.25000 
'4.99000 
5.92000 
7.0?000 
8.33000 
9.62000 

11.10000 
12.90000 
15.70000 
27.70000 18. w o o 0  

37.000 00 
55 I 50000 
Y2.50000 

185.00000 

1.55 1.55 
4.05 4.05 
8.55 8.55 

1 8 - 8 2  18.82 
31.09 31.09 
50.35 50.35 
74.09 74.09 

104.22 104.22 
1U1.62 1111.63 
179.16 1 8 1 . O f l  
210.94 218.63 
231.04 252.04 
241. U9 285.87 
241.44 317.73 
23U.Oh 346.83 
223.19 37-3-87 
212.7U 395-89 
702.53 416.65 
192.63 438.40 
181.47 466.  l a  
173.36 490.04 
159.99 5 4 7 . 4 2  
153.98 588.35 
1U7.71 6%U.R9 
lU3.07 715.96 
139.98 811.78 
135.97 904.52 

E 9  ET51.851285 HEV 
PRIf lhRY C h S C A D E  

0.18 0.18 
0.78 0.78 
2 - 6 7  2.67 
6.95 6.95 

13.52 1 3 - 5 2  
23 -60  23.60 
37.20 37.20 
56.26 56 .26  
79.19 7 9 . 1 9  

107.20 107.21 
136.03 137.19 
159.U1 165.88 
173.96 191.12 
181.06 2 1 6 . 6 0  
180.36 240.59 
174.37 262.52 
3 6 5 . 9 1  ~ 1 2 . 7 7  
15a.09 299.22 
150 .48  315.21 
145.17 331.68 
134.92 352.95 

119.44 413.79 
115.07 4411.50 
110.U9 U86.95 
107.17 540.33 
104.97 612.17 

129.07 370.52 
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zh-fnz k9-tnt 
OL-~LZ s6-aot 
5Z'LOZ BZ'hSl 
69-981 8L'LSl 
06*h91 Lh'6hl 
LO'Etll $1 'LE1 
59-811 ES-LLL 
59-26 E9-Z6 
9i '89 91 -89 
SL-6h Sl'bh 
60-2E 60-ZE 
9E'OZ 9t -02 
2S'lL ZS'L 1 
h9'S n5-s 
2E.Z ZE -2 

0 000 0 - EO 2 
0 0000 - LO 1 
00006'09 

ooooh'ot 
000Of'OZ 
0000Z'Ll 
00002 -Ill 
OOOOL '21 
0000s-01 
OOOh 1 -6 
00QZL-L 
0 000 5 -9 
0008h'S 
000L9-h 
00090'h 
oooss - E 

000hB-Z 
OOORY '2 
QOOLh-2 

o ooog -0 n 

ooon t -E 

000Sc-Z 
000sz-2 
OOOLL'Z 
0001 1-2 
OOOLO - 2 
0 00s 0' z 

(A3U) 13tIXN3 

8L'S9S 
95'66h 
Li-osn 
86-Olh 
08 -2eE 
09'2hE 
29-9ZE 
Lt-LOt 
91'162 

65'192 

9s-zz2 
hS-002 
68'9Ll 
Eh'ESl 
L9-LZL 
66'66 
ES-EL 
12-2s 

Bl '22 
LZ'ZL 
SL'S 
59'2 
06'0 
ZE'O 

98-9Lt 

26'ZhZ 

nt-sf 

~~VJSVJ 

81-96 
69-86 
E6'LOL 
fL';ol 
Ll'OlL 
56'611 
hl 'h21 
~Y'lCl 
8L'8tL 
GS'Shl 
EB'tiL 
L9'OYl 
ZE'99L 
EL'LYL 
ZL'091 
EE'LOL 
6*'9Zl 
66'66 
ES'EL 
LZ'ZS 
bf -SE 
81 -zz 
LZ-ZL 
SL'S 
59-z 
06'0 
ZE'O 
AHvujlna 



ATONIC DISPLAEEXENT CROSS-SECTIONS (BARNS) 8P FAST E L E C T B O N S  I N  0 
Z-02 A=238.000 

T0=76.0 EV ET=2.4357UU NEB TDs8O.O EV ET=2-.510021 B E Y  T D = B U . O  e v  8 ~ = 2 . 5 8 2 5 1 6  N E V  
FElERGY ( 1 E V )  PSIt3AF.Y CASCADE ESERGY IIIEV) PRTBARP CASCADE E N E R G Y  ( B E P I  PRTNAEY CASCLDE 

2.U6000 
2.43000 
2 .53000 
2.60000 
2 .70000 
2.82000 
2.97000 
3.16000 
3.uioon 
3 . 7 7 0 ~ 0  
4.26000 
4.87000 
5.60000 
6 .57000 
7.73000 
Y . 25000  

10.90000 
12.60000 
14.60000 
17.00000 
20 .70000 
2u .30000 
36.50000 
48.70000 
73.00000 

2n3.00000 
i i i . n o o o o  

0.21 
0 .51  
1.64 
11.02 
8 .61  

15.29 
7 4 - 5 3  
36.40 
51.36 
6 9 . 5 3  
a7 .73  

I Q l . 8 8  
110.55 
11U,31 
113.27 
10Y.11 
103.76 

98.76 
93.95 
89" 25 
f l u .  17 
90.77 
7U I 9'1 
72.32 
69.54 
6 7 - 5 9  
66.13 

0.21 
0.51 
1.61 
4.02 
8.61 

15.29 
24.53 
36.f0 
51.36 
69.55 
R8.73 

106 .68  
122.82 
138.89 
15U.06 
167.97 
180.43 
190.97 
201.u5 
212.04 
225.60 
236.50 
264.18 
283.511 
310 .33  
383.75 
389.36 

2.53000 
2.56000 
2.61000 
2.68000 
2.78000 
2 .91000 
3.06000 
3.26000 
3.51000 
3.89000 
U.35000 
5.02000 
5.77000 
6 .77000 
8 .03000 
9.53000 

11.20D00 
13.00000 
15  .00000 
17.50000 
2 1.30000 
25 .10000 
37.60000 
50.20000 
75.30000 

125.00000 
25 1 - 00000 

0. 1 5  
0. 54 
1 - 6 2  

8. 07 
14.77 
23.33 
39.98 
UB. 7 2  
66. U 7  
83.50 
96.93 

1 0 5 - 0 8  
1 OH, 59 
107.54 
103.56 

98.55 
93.66 
8 9 - 1 4  
84. 7 1  
79. Y O  
76.62 
71.18 
60. fi7 
6 6 . 0 3  
64.19 
62. d l  

3. 8 3  

0. 'IS 
0.54 
1.62 
3 . 8 3  
0.07 

14.77 
33.33 

U8.72 
66.  44 
84.47 

101.57 
116.86 
132.14 
1 U6.58 
159.76 
171.U2 
181.73 
191.40 
201.60 
214.U7 
225.07 
251.21 
269.65 
295.14 
326.98 
370.31 

3u.98 

2.60000 
2.63000 
2 . 6 N U O O  
2.76300 
2.86000 
2.99000 
3.15000 

3.61000 
u.00000 
4.51000 
5.16000 
5.93000 
6.91000 
8.26000 
9.81000 

13.40000 
15.40000 
18. 00000 
21.90000 
25.80000 
38.70000 
51.60000 
77.4 fln 00 

129.00000 
258.00000 

3.350 no 

i i . 60000  

ATONIC CXSPIAZEBEWT CRDSS-SECTIONS (BARNS) BY PAST ELECTRONS I N  0 
2 ~ 9 2  A=238.000 

To- B 8 - 0 
ENERGY ( H E V )  

2.67000 
2.70000 
2 .75000 
2.83000 
2.9UOOO 
3.070 00 
3.23000 
I . U U @ O r J  
1.71000 
u .  11000  
U . 6 U 0 0 0  
5.30000 
5.10000 
7.16000 
8.49000 

10.00000 
111.90000 
13-70000  
i 5 . 9 ~ 0 0 0  
18.50000 
22 .50000 
26 .50000 

53.00000 
19.60000 

132.00000 
?65-000OU 

m.8oaoo 

EY ET=2.653351 NEV 
P H I U I P P  casaoe 

0.09 
0. uo 
1.25 
3 - 3 7  
7.39 

13.18 
21.07 
31.66 
44.49 
60.56 
7fi, 15  
88.22 
15.63 

'17.66 
9u. 18 
89 - 26 
H5.05 
30.78 
76.85 
72.52 
6 9 - 5 6  
6 4 - 5 3  
62.39 
59.99 
58.31 
57. 09 

98.71 

0.09 

1.25 
3.37 
7.39 

13.18 
21.07 
J1.66 
4U.49 
60.59 
7 7 - 0 6  
92.5 1 

106.57 
120 .45  
133.60 
1U5.08 
156.52 
165.38 
174.54 
183.66 
195.32 

o.un 

20U.9'4 
228 .87  
2u5 .49  
268.74 
297 .64  
337.00 

TDe92.0 EV ET=2.72263U N E I  
E N E R G Y  IriEVl PRINAEY CASCADE 

2.76000 
2.77000 
2,83000 
2.91000 
3.02000 
3.15000 
3.32000 
3.53000 
3.81000 
9.22000 
4 .76000 
5.U11000 
6.26000 
7.35000 
8.71000 

10.30000 
12.20000 
14.10000 
16 - 30000 
19.00000 
23.10000 
27.10000 
40 ,80000  
5u.uoooo 
8 1.6OO 0 0 

1.36.0000 0 
272.00000 

0.09 
0.37 
1.36 
3-40 
7.20 

12.62 
20.46 
30.36 
42.78 
58.13 
72.92 
8U.4R 
9 1. 52 
9 U . U Z  
9 3- 38 
8Y.93 
85.32 
81.19 
77.22 
73.41 
69. 2Y 
66.68  
61.80 
59.65 
51.37 
55.79 
$4.60 

0.09 
0.37 
1 .36  
3-60 
7.20 

12.62 
20.U6 
30.36 
4 2 - 7 8  

73.81 
Y8.65 

102.08 
115.U3 
127.92 
139.17 
1 9 9 . 8 1  
158.52 
767 .06  
175.89 
187 .03  
196.22 
219.05 
235.01 
257.19 
285.11 
322.55 

sa. 16 

TDc96.0 
EIIERGY ( i 7 E V I  

2 - 8 i o  o 0 
2.8U000 
2.90000 
2.98000 
3.09000 
3.23000 
3.40500 
3.62000 
3.90000 
11.32000 
4,88000 
5.5Y000 
6.41300 
7.53000 
8.92000 

10.60000 
12.50000 
lU.50000 
16.70000 
14.50D00 
23,70000 
27.90000 
Ul.80300 
55.80000 
83.7 00 0 0 

1 3 9 - 0 O D  00 
279 ~ 00000 

0.11 
0.45 
1 - 4 0  
3.73 
7. 68 

13 .89  
2 2 - 3 6  
3 3 . 1 8  
46.45 
63.30 
79.49 
92.34 

1 O O . O Y  
103.42 
102.37 

98.53 
73.55 
89,OU 
84.n6 
80.60 
76.04 
72 .93  
67.75 

62.87 
61.12 
59.81 

5 5 . 3 8  

0.11 
0.85 
1.00 
3.73 
7.68 

13. t1Y 
22.36 
33.. 18 
46.45 
0 3.33 
80,41 
96.79 

111.36 
126.08 
139.75 
152.37 
163.89 
173 .39  

197.19 
284.42 
214.51 

182.35 

239.50 
256.98 
281.26 
311.83 
3 5 2 . 8 5  

EO RT=2.790463 8 R Y  
PRTXARY CASCADE 

0.09 
0.36 
1.28 
3.19 
6.72 

1 2 . 1 8  
19.53 
29.25 
140.90 
55.66 
70.01 
81.09 
8 7 - 7 1  
90.48 
89.  U6 
8 6 - 0 2  
9 1 - 7 0  
77.64 
73.99 
70.26 
66.33 
67.66 
59.20 
57.14 
54.97 
53.46 
52.32 

0.09 
0. 36 
1.2H 
3.19 
6 .72  

12.18 
19.53 
29.25 
40.90 
5 5 , 6 8  
70.89 
85.17 
97.88 

110.72 
172.67 
133.76 
143.b9 
152.25 
160.22 

179.44 
188.2U 
210.06 
225.41 

273.25 
303.37 

168.78 

246.68 
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A T O I X C  OISPLbZEHENT CROSS-SECTIONS (BARNS) BY PRST ELECTRONS I N  P U  
Z=94 A=242.000 

TO= 4.0 E V  ET=0.332708 BEV TO= 8 .0  EV ETZ0.567223 I E V  TD-12.0 E V  ET=0.759153 I E V  
ENERGY (HEV) 

0.33600 
0.33900 
0.34600 
0.35500 
0.36900 
0.38500 
O . P O 5 0 0  
0.43200 
0.46500 
0.51500 
0 .58200 
0.66500 
0.76500 
0.83800 
1.06000 
1.26000 
1.49000 
1 73000 
1.99000 
2.32000 
2.82000 
3.32000 
4.99000 
6.65000 
9.93000 

16.60000 
33.20000 
66.50000 
99.80000 

166.00000 

T0=16.0 
E N F R G Y  ( H E V )  

0.93400 
0.94400 
0.96200 
0.99000 
1.02000 
1.07000 
1.12000 
1.20300 
1.29000 
1.B3000 
1.61000 
1.85000 
2.12000 
2.99000 .~ 
2.96000 
3 .51000 
4.16000 
4.81000 
5.55000 
6.47000 
7.86000 
9.25000 

13.80000 
18.50000 
27.70000 
46.20000 
92 .50000 

185.00000 

PRIHARY 
36.72 
69.89 

146.26 
242.21 
386.38 
5h3.32 
727.47 
954.82 

1200.49 
1510.57 
1826.13 
2094.52 
2291.96 
2420.73 
2462.59 
2430.98 
2350.40 
2253.90 
21 53.29 
2039.87 
1902.57 
1799.31 
1598.94 
1506.70 
1424.77 
1355.57 
1310.03 
1279.97 
1256.08 
1228.85 

CASCADE 
36.72 
69.89 

146.26 
242.21 
386.3 8 
543.32 
727.47 
954 .82  

1200.49 
1510.57 
1826.60 
21 16.05 
2376.18 
2632.11 
2863.62 
3080.77 
3277.26 
3445.81 
3601.26 
3771.10 
3988.87 
4173.93 
4648.79 
4995.96 
54 98.37 
6131.61 
7007 .10  
7877.36  
8372.47 
8985.11 

ENERGY (BEV) 
0.57200 
0.57800 
0.58900 
0.60600 
0.62900 
0.65700 
0.69200 
0.73700 
0 .79400 
0.87900 
0.99200 
1.13000 
1.30000 
1.53000 
1.81000 
2.15000 
2 .55000 
2.94000 
3. 40000 
3.97000 
4.82000 
5.67000 
8.50000 

11.3000 0 
17.00000 
28.30000 
56.7000 0 

113.00000 
170.00000 
283 .ooooo 

PRI I l A R  Y 
8.82 

20.36 
42.72 
79.73 

133.13 
200.95 
286.76 
394.33 
520.99 
684.09 
852.41 
994.64 

1 1  00.24 
1166.48 
1183.13 
1161.26 
11 15.29 
1067.43 
1015.09 

960 .47  
897 .95  
852.59 
769.15 
733.16 
698 .45  
669 ,  16 
6 5 1 . 4 7  
634.78 
622.56 
6 1  1. 30 

C ASC I I  DE 
8.82 

20.36 
42.72 
79.73 

133.13 
200.95 
286.76 
394. 33 
520.99 
684.09 
653.78 

1010.50 
1155.70 
1301.50 
1433.48 
1555.65 
1668.57 
1758.93 
1849.33 
1949.51 
2063.71 
2163.52 
2415.22 
2596.25 
2855.41 
3177.6U 
3620.25 
40U9.94 
42 97.79 
4604.50 

E N E R G Y  (?lev) 
0.76600 
0.77400 
0.78900 

0.84200 
0.88000 
0.92600 
0.98600 
1.06000 
1.17000 
1.32DOO 
1.51000 
1 - 711 0 0 0 
2.0c000 
2.42300 
2.88000 
3.41000 
3.9'4000 
4.55000 
5.31000 
6.45000 
7.59000 

11.30000 
1s .  10000  
22.700 0 0 
37.90000 
75.90000 

151.00000 
2 27.000 0 0 
379.00300 

0.e1200 

P R I n A R Y  
4.55 

10.39 
22.66 
411.25 
76.12 

120.21 
176.04 
248.69 
333.28 
443.00 
559.58 
659.90 
730.36 
770.69 
778.09 
759.45 
726.63 
693.21 
658.81 
623.36 
583.53 
555.25 
505.25 
483.34 
46 f .70  
493.89 
433.19 
421.46 
413.44 
406.99 

CASCADE 
4.55 

10.39 
22.66 
4 4 - 2 5  
76.12 

120.21 
176.04 
248.69 
333.28 
443.08 
560.95 
673.34 
774 .95  
873 .53  
966.45 

1051.97 
1 1  29.33 
11 92.87 
12  5 Q - 6  0 
1320.19 
1402.13 
1470.79 
1639.37 
1763.80 
1937.55 
2154.96 
2450.35 
2735.09 
2899.70 
3105.55 

hTOflIC OISPLACEHENT CROSS-SECTIONS (BARNS) BY FAST ELECTRONS I N  PU 
Z=94 A=242.000 

E V  ET=O.925667 H E V  
PRIHARI CASCADE 

2.72 2.72 
6.49 

14.47 
29.45 
48.13 
83.15 

120.68 
181.49 
246.45 
334.36 
421.42 
498.76 
547.98 
576.28 
579 - 03 
563.15 
537.18 

6.49 
1 4 - 4 7  
29.45 
48.13 
83 -15  

120.68 
181.49 
246.45 
334.36 
422.87 
511.38 
585.74 
661.81 

511.U9 
485.97 
460.07 
431.12 1064.52 
410.80 1116.78 
375.43 1295.37 
359.92 1340.22 
3164.48 1469.67 

733.49 
797.39 
856 .80  
905 .58  
952 .40  

1002 .13  

332.02 1632.97 
324.36 1854.50 
315.20 2069.22 

1.09000 
1.11000 
1.15000 
1.19000 
1.24D00 
1 .31000  
1.39000 
1.50000 
1.66000 

2.14000 
2. 47000 
2.90000 
3.  43000 
4.08000 
4 .83000 
5.58000 
6.44000 
7 .52000 

i .88noo 

T0=20.0 EV ET=1.074791 U E V  
ENERGY (HEV) P R I l l A R Y  CASCllDE 

1.08000 0.95 0.95 
3. 0 4  
8. 27 

22.05 

3.04 
8.27 

22.05 
39.10 
63.34 

100.02 
142.65 
198.40 

39.10 
63.34 

100.02 
142.65 
198.40 

268.67 
342 .07  
399.38 
439.87 
460. 
460.93 
446.80 
425.47 
404 .83  
384. 44 
363.83 

T0=24.0 E V  
E N E R G Y  (BEV) 

1.22000 
1.23000 
1.25000 
1.29D00 
1.34000 
1.40300 
1.47000 
1.57000 
1.69000 
1.87000 
2.11300 
2.42000 

268.67 
343.72 
410.39 
473.68 
534.81 
591.00 
643.61 
691.32 
730.53 
768.47 
809.10 

9.13000 341.31 859.31 10.20000 
10.700 00 325.93 900.39 12.10300 
16.10000 298. 35 1006.23 18.10000 
21. 40000 286.80 1080.11 24.20000 
32.20000 274.61 1185.12 36.30000 
53.70000 265.14 1316.04 60.503 00 

107.00000 259.21 1492.09 121  .OODOO 
214.00000 251. 75 16h3.59 242.00000 

2.78000 
3.26300 
3.87000 
4.60000 
5.44000 
6.29300 
7.26000 
8.47000 

ET=1.21 
P R I U h R Y  

1 - 0 8  
2.53 
6.16 

15.83 
31.27 
52.92 
80.36 

120.34 
165.93 
225.12 
285.02 
335.31 
367.03 
383.18 
382.58 
370.02 
351.94 
334.53 
317.59 
300.73 
283.02 
269.51 
247.67 
238.13 
228.27 
220.67 
215.78 
209.47 

1050 B E V  
CASCADE 

1.08 
2.53 
6.16 

15.83 
31.27 
52 -92  
80.36 

120.34 
165.93 
225. 12 
286.52 
345.78 
397.04 
44 7.99 
496.15 
540.08 
579.87 
612.96 
64U.84 
678.73 
719.08 
796.11 
843.49 
90b.45 
993.38 

1102.52 
1250.01 
139 2.73 
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1 T O B I C  O I S P I L C E K E R T  CROSS-SKTIOMS (BARNS) 0F FAST ELECTBOYS X t l  I'D 
Z=98 A=242.000 

TO-28.0 E Y  ET=1.331291 nEV TWJ2.0  EV TT*1.455444 HEY PD=76.0 EV 'T-1.566889 nFV 
ENERGY fYIEVI PRL 1111 RP CASCADE 

0.25 
1 - 7 5  
5.03 

1 1 - 0 1  
22.53 
19. U6 
b0 .93  
91-57  

125.49 
171.33 
213.04 
262.49 
300.98 
339.66 
375.80 
B09.19 
u39.31 
L164.28 
U88.52 
512.75 
545,  13 
572.05 
538.8U 
685.94 
751.00 
833.11 
9U3.26 

1050. 66 

E N E R G Y ( B E V )  
1.58200 
1.59000 

PXIMARY CASCAOE 
0.62 0.62 
1.23 1.23 
3.73 3.73 
9.75 9.75 

1 9 - 2 0  19.24 
14.3Q 3 4 . 3 4  
55.18 55.18 
40.73 80.73 

112.99 112.99 
152.76 152.76 
19$.95 195.46 
225.77 1311.19 

255.05 303.65 
253.09 135 .60  
243.72 365.011 
231.01 192.1'3 
219.OU 414.77 
203.21 U 3 5 . 9 0  

1S5.4rl U86.90 
377.55 510.21 
16 1- 14 570.01 
157.80 611.56 
151.47 669.76 
146.73 7U2.67 
1 4 3 . 6 1  a s 0 . 4 2  
139.28 935.79 

245.89 269.00 

137.07 457 .43  

1 - 0 9  
2. I d  
6.47 

1u- 1 2  
26.32 
96.12 
70.01 

102.25 
14Y.03 
105.30 
2U7.26 
288.29 
315.14 
328.78 
326.96 
315.62 
299.82 
2136.83 
270.38 
254.09 
240.q3 
230.08 
211.59 
203.62 
1Y5.28 
188.Yd 

179. 37 
I B U . ~ ~  

1 - 0 9  
2.10 
6.17 

l U . 2 7  
2 6 - 3 2  
96 .12  
70.81 

102.25 
144 .03  
195.29 
218.86 
297.90 
142.35 

386.90 
U27.45 
a65.u7 
499.8U 
52R.36 
555.00 
5H5.OU 
620 .27  
b50.66 
726.81 

855 .76  
9 4 8 - 9 4  

107u. 53 

780.57  

r,uiooo 
1 - 48000 
1.51000 
1.5"OOO 
1.61000 
1.6R000 
1.77000 
1 .89000  
7.0 10 00 
2.25000 
2.59000 
2.91000 
3 . 3 U 0 0 0  

4.65000 
5.53000 
6.54000 
7 ,56000  

3.92000 

a. 71000  
i n . i o o o o  
12. -bo000 
10.50000 
21. RllOO0 
29-  10000 
47 .60000 
72 .70000 

1U5.00000 
29 ii O W 0 0  

0.25 
1.75 
5.03 

11.01 
22 .53  
38.46 
60.93 
7 1.57 

125.49 
171. 31a 
216. 57 
253. u2 
276.  12 
107.01 
205 .35  
275 .06  
2 6 j . 0 7  
2U7.96 
235.30 
22 3.51 
209.82 
200. 40 
1YU.62 
177.80 
170.63 
155.21 
161.64 
156.00 

1.62000 
1.67000 
1.73000 
1.HlU00 
1.91030 
7.03000 

2.u2000 
2.74000 
3.13530 
3.60300 
Q.23000 
5.01000 
5.95000 
1.05000 
8.1 U O O O  
9.V0000 

10.30300 
13.30590 
15 .h0000 
73.50000 
31.30300 
47.00000 
7e.30000 

156.00000 
3 13.00390 

z.19aoo 

1.55000 
1.63000 
1.73000 
1.07000 
2.07000 
2.34000 
2.57000 
3.07000 
3.61000 
4.27000 
5.09000 
6 . 0 1 0 0 0  
h.YSf)OO 
8.02000 
9.36000 

11.30000 
13.30000 
20.00000 
26.70Q00 
110. i o 0 0 0  
6h.80000 

133.00u00 
267.00000 1197.42 

ATORTC DJSPLRZEBENT rR055-SECTIONS (BARNS) 8Y FAST 
Z=9D A-2U1.000 

X V  8Tr1 .672654 tlEV TD=UII.O EV ET=1.,77352B R E V  

ELECTRONS IN PU 

1'u=uo.o 
ENERGY ( n e v )  

1.68000 
1 .71)000 
1.73000 
1.78000 

1.9UOOO 
7.0u000 

1 a w n  0 

TD=Ub.O 
E X ~ H C X ( ~ W )  

i .0bD00 
1.90000 
1 .94D00 
1.00000 
2.07000 
7.16300 

2.43000 
2.61000 

2.201300 

EV ETs1.870132 nEV 
P R I L l A H Y  CASCADE 

0.z2 0.22 
PHIdAAY CASCADE 

0.25 0 . 2 5  
1.19 1 - 1 9  
3.29 3.29 
8.30 9.30 

17.65 17.65 
3 2 . 1 9  3 2 . 1 9  
QS - 9 6  49-96 

ESERGY (VEV) 
1.79D00 
1. 8 01) 00 
1. 84000 
1.a9000 
1.96000 

2.16000 
2.30000 

3 .o5ooa  

2.40000 
2 .74000 
3.10000 
3.54000 
4.07000 
U.70000 
5.67000 
6.73000 
7. 98000 
9.22000 

10.c0000 
? 2  * uoo00 
15.OI)OOO 
17.70000 
26.60000 
35.40000 
53- 20000 
88.6Oc)OO 
77.00000 

P R s n a i u  
0" 5 0  
0.92 
3. 3 1  
7.70 

CASCADE 
0.50 
0.92 
3. 31 
7.70 

0.08 0" 8R 
2.Y5 2.95 
7.61 7.61 

1 5 - 7 6  
28.23 
45.05 
66,  Y U  
93.51 

15.76 
?8. 23 
45. 0 5  
66.94 
!2)3.51 

14.75 14.75 
25.67 25.67 
@ 1 , 7 3  41.73 
62.2s  62.24 
85.U7 8 5 - 8 7  

116 .30  116.31 
147.05 1U0.40 
170.72 177.UY 

2.17000 
2.3U000 

73.48 73-48 
102.55 102 ,55  

7.59000 
2.92000 
3.Ji )OOO 
3.8UO00 
S.51000 
5 ~ 3 50 00 
6.35000 
7 , 5 2 0 0 0  
8.69000 

10.00000 
1 1.700 00 
1l(.20000 
1 5  ~ 70000  

33.00000 
50.10000 

167.00000 

7+.oonoo 

83.tioono 

139.01 139.03 
174.82 176.72 
203.68 211.57 
221.U4 2U2.89 
229.43 2711.06 

126 ,27  
159.81 
185.55 
201.54 
20R. 50 

198.39 
107. 77 
178.25 
169.39 
160.36 
151.05 
1u9. U? 
1 3 3 - 5 3  
128.79 
123.69 
119.99 
117.79 

206.38 

126.27 
161.19 

221.51 
2U9.60 
276.35 
300.US 
3 2 2 - 87 
311.09 
358.33 
317.41 
WOO. 33 
u2u. 11 
4 6 %  9 1  
502.86  
55U.60 
610.2R 
690.54 

192.98 

2.89000 
3.27000 
7.7UOOO 
U - 3 00 DO 
5.0uooo 

185.Ob 204.02 
191.06 229.71 

227.35 303.14 
218.74 329 .60  
207-24 35U.02 

5.9ROOO 
7.10050 
8.U1000 

180.91 254,OU 
181.94 276. 19 
171.70 296.64 
162.96 313.41 
15u.72 329.51 

196.75 374.06 
186 .91  393.11 
175.92 414.07 
166.U4 UJ9.67 
157 .13  460.96 
1U7.10 51U.05 

136.20 604 ,14  

129.18 758 .30  

141.83 551.88 

13?.ou 67n .01  

9.72000 
11.20000 
13.00000 
15.80000 
~ ~ . 7 0 0 1 3 0  
2a.ooooo 

5 6 .  i o n 0 0  
37.4 00 00 

93.50700 
l R 7 " O O O ~ O  

145.88 3'16.15 
138.17 367.72 
132.OU 346.20 
122.78 9 3 0 - 5 9  
117.91 462.12 
113.30 50'3.69 
109.95 560-51 
107-57  6 3 4 . 1 9  
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ATORIC OISPLACEUENT CROSS-SECTIONS (BARN5) BY PAST ELECTRONS I N  P U  
Z=94 A=242.000 

TD=52.0 E V  ET=1.962967 R E V  TD-56.0 EV E P 2 . 0 5 2 4 4 2  H E V  TD=60.0 E V  ET-2.138898 REV 

1 .98000 0.31 0.31 2.16000 0.33 0.33 
2 .00000 
2.06000 

E N E R G Y  (HEV) PRINARP CASCADE E N E R G Y  (LIEVI PRIMARY CASCADE E N E R G Y  ( H E V )  P B I n m y  CASCADE 

2.10000 
2.17000 
2.27000 
2.39000 
2.55000 
2.74000 
3 .09000 
3. 43000 
3.92000 
4.51000 
5.30000 
6.28000 
7.45000 
8.83000 

10.20000 
11.70000 
13 .70000 
16.60000 
19.60000 
29.60000 
39.20000 
58.80000 
98.10000 

196.00000 

TO= 64.0 
E N E R G Y  (NEVI 

2.24000 
2.26000 
2.31000 
2.37000 
2.46000 
2.57000 
2 .71000 
2 .88000 
3.11000 
3.46000 
3 .88000 
4.46000 
5.11000 
6.00000 
7.11000 
8 .46000 

10 .00000 
11 .50000 
13 .30000 
15 .50000 
18.80000 
22.20000 
33 .30000 
44.40000 
66.60000 

111.00000 
222.00000 

0.35 0.35 
0.98 0.98 
2.88 2.RB 
7.02 7 . 0 2  

13.31 13.31 
24.03 24.03 
38.2U 38.24 
57.59 57.59 
79.27 79.27 

108.32 108.34 
136.02 137.31 
157.71 164.44 
170.92 188 .73  
176 .33  212.84 
174.15 235 .13  
167.18 255.50 
158.10 274.47 
150 .05  289.91 
142 .70  304.33 
135.08 320.61 
127 .23  340.25 
121 .70  357.08 
112.79 398.28 
108.76 427.22 
104.52 467.45 
101.46 518.16 

99.27 586.07 

2. o i o o o '  
2.09000 
2.13000 
2.19000 
2.27000 
2.38000 
2.50000 
2 .66000 
2 .87000 
3.18000 
3.59000 
4.10000 
U.72000 
5.51000 
6.56000 
7.79000 
9 .23000 

10 .60000 
12.30000 
1 4. 30000 
17.4000 0 
20.50000 
30.700 0 0 
41 .ooogo 
6 1  .50000 

102.00000 
205.00000 

0.85 0.85 
2.48 2.48 
6.07 6.07 

12 .43  12.43 
23.00 23.00 
35.72 35.72 
53.01 53.01 
74. 38  74.38 
0 1 - 0 5  101 .06  
26.84 128 .11  
46.75 153 .18  
5R.89 175.84 
63.69 198 .07  

161.55 218 .70  
154.96 237.75 
146 .51  255.35 
139.33 269.14 
131 .95  283.67 
125 .23  298.12 
117.84 316 .77  
1 1 2 . 8 2  332.21 
104 .60  370.35 
100 .91  397.38 

97.00 434.75 
94 .21  481.31 
92.15 544.90 

2.18000 
2.22300 
2.28000 
2.37000 
2.48000 
2.60000 
2.78000 
2.99300 
3.31300 
3.76300 
4.27000 
4.91000 
5.77000 
6.84000 
8.12000 
9.62000 

11.10000 
12.80000 
14.90000 
18.10000 
21.30000 
32 .00000 
42.70000 
64.10000 

106.00000 
213.00000 

ATOHIC DISPLACERENT CROSS-SECTIONS (BARNS) BY FAST ELECTRONS IN P U  
Z=94 A=242.000 

E V  ET=2.222620 R E V  TDs68.0 SV EF2 .303854  H E V  
PRINART CASCADE E N E R G Y  (REV) PRIRARY CASCADE 

0.22 0.22 2 - 3 2 0 0 0  0.17 0.17 
0.62 0.62 2.34000 0. 5 2  0.52 
2 . 2 5  2.25 2.39000 1.94 1.94 
5.17 5.17 2.46000 5.01 5.01 

10.98 
1 9 . 5 ~ 1  
31.67 
46.65 
65 .70  
88 .75  

111.21 
128 .81  
139.21 
143.17 
141.06 
135.17 
127.71 
121.36 
115.08 
109.14 

10.98 
19.58 
31.67 
46.65 
65 .70  
88.76 

112 .37  
134.70 
154.51 
174 .03  
192.17 
208.82 
224.26 
236 .46  
248 .92  
261.79 

2.55000 
2 .67000 
2.81000 
2 .99000 
3.22000 
3 .57000 
4.03000 
4.60000 
5.29000 
6.22000 
7 .37000 
8.75000 

10.30000 
11.90000 
13 .80000 
16.10000 

10 .33  
18 .92  
29.97 
44. 42 
6 1 . 7 7  
84.00 

105 .20  
1 2 1 . 3 5  
131.04 
134 .  7 2  
1 3 2 . 6 5  
1 2 7 . 0 5  
120 .28  
114 .11  
108 .09  
102.49 

T0=72.0 
ENERGY (MeV) 

2.40000 
2.43000 
2.U7000 
2.5'+000 
2.64000 
2.76000 
2.90000 
3.09300 
3.33000 
3.69000 
4.16000 
4.76000 
5.48000 
6. 43000 
7.62000 
9.05000 

10.70000 
12.30000 
14.20000 
16.60000 

102.84 277.88 19.50000 96.64 261.95 20.20300 
23.80000 98.44 291.59 23.00000 92 .55  270.78 

91.35 325.16 34.50000 85 .92  306.39 35.70000 
47.60000 88 .18  348 .69  46.00000 8 2 . 9 5  328.54 

84.79 381.39 69 .10000 79.76 359.43 71.40000 
82.38 422.55 11 5.00000 77.52 398.07 119 .00000 
80.59 477 .78  230.00000 75 .84  450 .05  238.00000 

10.33 
18.92 
29.97 
4 4 - 4 2  
61.77 
84.02 

106.37 
126.99 
1 U5.56 
164.10 
181.17 
196.86 
210.86 
222.74 
234.70 
246.90 

0.83 
2.30 
5.49 

1 1  - 9 3  
21.48 
32.92 
50.41 
69.59 
9 4 . 3 5  

118 .63  
137.12 
148 .31  
152.7U 
150.62 
144.40 
136.48 
129.55 
122 .97  
116.66 
109 .85  
105.22 

97.54 
94.12 
90.48 
87.91 
86.00 

0.83 
2.30 
5. 49 

11 .93  
21.48 
32.92 
50.41 
69.59 
94.37 

119.85 
143.24 
164.25 
185.18 
204.58 
222.34 
238.78 
252.09 
26  5.10 
278.71 
295.99 
310.31 
346.22 
371.38 
406.33 
449.55 
508. 88 

E V  ET=2.382808 n E V  
PRIHARY CASCADE 

0.17 0.17 
0.68 0.68 
1.75 1.75 
4.52 4.52 
9.91 9.91 

17.79 17.79 
27.91 27.91 
4 1 - 9 0  41.90 
58.49 58.U9 
79.42 79.44 
99.28 100.38 

114.80 120.24 
123.89 137.91 
127.21 155.19 
125.19 171.34 
119.84 186.20 
113.26 199.77 
107.63 210.61 
102.12 221.57 

96.76 233.26 
91.11 247.83 
87.30 259.87 
81.09 289.74 
78.29 310.67 
75.30 339.75 
73.20 376.35 
71.61 425.U3 
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ILTOSIC DXSPLAZE#EIIT CROSS-SECTTONS ( D A R I S )  BY PAST ELECTRONS In PIJ 
2-94. 9=202.000 

T 0 ~ 7 6 . 0  E V  ET=1.459664 LIE1 T D = S O . O  EV NT=2.53U582 I l F V  T D = B U .  U EY ET=Z. 607700 M E V  
ERERGY I U E V I  

2 " u i o o o '  
2.90000 
2.55000 
2.63000 
2.73000 
7.HSfl00 
3.00300 
3.19000 
3 .24300  
3.81000 
4.30000 
4.91300 
5.55000 
6 . 6 U O O O  
7 ,87000  
9.3U000 

11.0n000 
12.70QOO 
IU. IO000 
17 " 20000 
20.90000 
2U.50000 

49. I0000  
7 3  .( 700 00 

122.00000 
245.00000 

3 6 - a 00 B o 

TD-RR.0 
E N E R G Y  (iTEV) 

2.70000 
2.73000 
2 .78000 
Z.R6000 
2.97000 
3.10000 

3.98000 
3.75000 
r(.lSOOO 
U.68000 
5,35000 
6.16000 
7.23000 
8.57000 

1 0 . 1 0 0 0 0  
12.00000 

7 6 "  00000 

22-70090  
26 - 7UOflO 
u0.10000 
53.4r)OOU 
80,30000 

133.000 00 
267.00000 

3.26000 

i.3.9onoo 

1 B 7 0  o n  o 

P R I N A R r  CASCADE 
0.  18 0. I 8  
0.4U 0 . 4 8  
1 - 6 5  1.65 
4 . 6 1  4 .61  
'1.66 9.66 

16.95 16 .95  
26.95 2 6 - 9 5  
3Y.83 39.83 
55.77 55.72 
15.4)  a 5 - 5 0  
94.41 95.51 

108.83 1 1 4 . 0 4  
117.38 130.74 
120 .50  147 .28  

1 1 3 . 4 2  1 7 6 - 6 2  
107. 31 189 .19  
101.81 199.79 
9 6 . 5 1  210.329 
¶?.e417 221.52 
B6.16 235.23 
42.68 786 .29  
76.79 274.69 
74.14 299.57 
71 .32  122.17 
59-35 356.39 
67.84 403.17 

i i t i . 5 1  162.60 

EHZRGY (MEV) L 
2.55000 
2.58000 
2.53000 
2.74000 
2.41000 
2.9UOOO 
3.09000 
3 - 29000 
I "  s 4 0 0 0  
3.91000 
4.43000 
5.06000 
5.82000 
6.84000 
8.31000 
9.63000 

11. YO000 
13.1uooo 
15 - 700 00 
1 7  - 7000 0 
21  a 50000 
25 .30000 
3 8  "00000 
50.60000 
7 6  - 0 00 0 0 

126.00000 
253.00000 

'RX %A R Y 
0 .11  
0.51 
1.62 
4. 37 
9.02 

16.32 
25.58 
38.11 
52.81 
71.60 
8 7 - 8 2  

10'4.51 
111.55 
114 .  U6 
112.51 
107.67 
101.61 
96-56 
3 1.45 
86.79 
t31.80 

72.89 
10.110 
67.72 
6 5 - 8 7  
64. 4 3  

78. u u  

CASCADE 
0.11 
0.51 
1.62 
4.77 
9.02 

1 5 - 3 2  
25.58 
38.11 
52.81 
71.62 
90.88 

i u n . 5 ~  
124.36 
130 .09  
154.67 
168.0U 

130" 10 
700.32 
210.59 
223.60 

180.16 

234.3b 
2 6 7 . 3 6  
280.72 
306.37 
i38.98 
383.41 

E N E R G Y ( N E V )  
2 - 63 0 0 0  
2.65000 
2.7 13 00 
2 .79000  
2.89000 
3.02DOO 
3.18900 
3 - 3 9 D P O  
3.65000 
Y.OUO0O 
4.56000 
5.21000 
5.99000 

8.34000 
9 .  Y U U  0 0 

11.70000 
13.50000 

18.20000 
i 2 . l f l D D O  
26.00000 
39.10000 
57.30330 
78.20000 

130.00D00 
260. 0OJOO 

' I  - ou n a o 

1 5 . 6 ~ 0 ~ 0  

ATOMIC DISPLAlRHENT CRDSS-SECTLORS ( B A R M 5 )  BY PLST IILECTRflSS I H  PU 
Z-94 A.52U2.000 

",- 8V ET=2.573143 HEY TD=92,0 EV ET=2.749021 SEV AD-96.0 
L'SLMARP CASCADE EHEHGY ( N E Y )  P R I n m Y  CASCADE ENERGY (nE'f)  

0 . 1 3  0.1 I 2.77000 0.12 0.12 L - a QW o 
0 ~ 49 0.49 2.80000 0. 44 0.114 2.87000 
1.45 1.45 2 . 8 5 0 0 0  1.33 1 - 3 3  2.93000 
3. a0 3-80 2.49000 3.80 3 - 8 0  3.01i)no 
8.20 8.20 3.05000 7. '25 7.9c 3 . 1 2 0 0 0  
1P.99 
2 3 . 0 2  
311.95 

65 .61  
01.1~5 
94.31 

101.su 
104.02 
102.16 

Y7.89 
92.31 
87 ~ U S  
8 3 - 0 7  
70.76 
7e.25 

6 6 . 1 1  
63.95 
h1.53 

58 I 56 

4 8 - 6 3  

n . 2 3  

59.86 

1U*U9 
?3.02 
3u.35 
48.63 
65. b 3 
82-85 
99.02  

113.50 
127 .68  
1 4 0 . 9 3  
152.57 
164.04 
1 7 3 .  U2 
1 0 1 - 2 3  
191.8U 
203.60 
713.97 
237.93 
255.10 
279.93 
3 0 8 . 5 3  
348.90 

3. I8000  
3.35000 
3.57000 
3.84000 
4.26000 

5.49000 
6 . 3 2 0 0 0  
7.42000 
0 -79000  

10.400 0 0 
12.J0000 
a 3 - 20000 
~ 6 . 4 0 0 0 0  
19,20000 
23.30000 
27.00000 
41 .20000 
54.90000 
8 2. 0000 0 

137  .00000 
27U -00000 

4 . 8 1 0 0 ~  

13.84 
2 2 .  32 
3 3. u7 
86.27 
h l .  94 
78.5q 

97.16 
')¶.UB 
97. b 7  
3 3 . 0 5  
08.2U 
83 .70  
79. G 1  
74.24 
70.95 
68.07 
6 3 -  29 
61.14 
59. 8 U  
5 1 - 2 5  
56 .00  

90 .29  

13.84 
22.32 
33.47 
46.27 
6 2 . 9 7  
79.59 
94.86 

108.70 
122.29 
134.97 
146. 32 
157.00 
165.77 
174.10 
183.66 
194.94 
204.27 
227. 8 U  
244.20 
267.00 
295.53 
333.93 

3.26700 
3 . 4 3 0 0 0  
%.66000 
3.94000 
4.36000 
U.93DDO 
5,63000 
6.U8000 
7 I 6 00 0 0 
9.01000 

10.70O 00 
13.60000 
1 4 - 6 ODD 0 
16.90000 
19 I 70UO 0 
21.9000Q 
28.1000O 
42.20i100 
55.3000 0 
84.50000 

1 40 .00300 
7R1-003 D O  

PHISARI 
0.16 
0.Ul 
1,ka 
u.22 
8, SP 

15.30 
24.U6 
36.68 
50.83 
68 .62  
85.76 
98.74 

106.30 

107.09 
102. u2 
96 .75  
9 1 - 79 
87.07 
32-58 
7 7 - 0 5  
7 4 - 6 6  
59.33 
67.02 
64.48 
62.71 
6 1 - 3 5  

1 on. 99 

CASCADE 
0.16 
0.u1 
1-64  
u, 22 
8.54 

15.30 
?4.46 
36-68  
50.83 
58.6U 
86.79 

103.63 
i i n . 6 1 i  
133.63 
lU7.45 
160.17 
171.79 
181.35 
190.83 
70 0 73 
213.11 
223 .35  
219.15 
267.06 
1 9 2 . 0 3  
323.2b 
365.32 

EY BTzZ.817432 Q E V  
P a r r i m  CASCADE 

(1.12 0.12 
0.43 0.43 
1.05 1.  US 
3.54 3.5u 
7.40 7. UO 

1 3 - 3 3  13.33 
2 1 . 2 1  2 1 . 2 1  
32.20 32.20 
44.63 4 4 - 6 3  
60 .23  6 0 , X  
75. u.2 76.u0 
8 6 - 6 4  9 1. I n  
93.16 l Q U . 3 4  
9 5 - 3 3  117.27 
93.55 139.U4 
89.38 140.60 
8 4 - 5 0  150.57 
80 .03  159.19 
a5.88 167-5'1 
I2.00 176.22 
67.92 lf\7.0? 
65.18 195.96 

58.47 214.73 
5 6 . 3 7  25b.08 
5U.86 283.?3  
5 3 - 6 6  J L O .  22 

60.64 2 i a . m  
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ATOIPIC OISPLACENENT CROSS-SECTIONS (BARNS) BY PAST ELECTRONS I N  E 5  
Z=99 A=254.000 

T D =  4.0 EV ET=0.345851 R E V  TD= 0.0 EV ET=0.587756 n E V  ~ u = 1 2 . 0  E V  ~ ~ 3 0 . 7 8 5 2 7 8  N E V  
E N E R G Y  (REV) 

0.34900 
0.35200 
0.35900 
0.37000 
0.38300 
0.10900 
0.42100 
0.44900 
0.101(00 
0.53600 
0.60500 
0.69100 
0.79500 
0.93300 

1.31000 
1.55000 
1.79000 
2.07000 
2.u2000 
2.93000 
3.45000 
5.18000 
6.91000 

10.30000 
17.20000 
34.50000 
69.10000 

103.00000 
172.00000 

I. ioooa 

T D = I ~ . O  
E N E R G Y  ( R E V )  

0.966 00 
0.97500 
0.99400 
1.02000 
1.06000 
1.10000 
1.16000 
1.24000 
1.33000 
1.48000 
1.67000 
1.91000 
2.19000 
2.58000 
3.06000 
3.63000 
4.30000 
4.97000 
5.73000 
6.68000 
8.12000 
9.56000 

19.30000 
19.10000 

47.80000 
95.60000 

191.00000 

za.6oooo 

PRIIARP 
39.75 
77.37 

164.24 
297.95 
451.11 
653.73 
865.06 

1135.62 
1432.66 
1795.36 
2 153.03 
2447.96 
2650.95 
2762.48 
2769.65 
2691.62 
256U.57 
2435.31 
2299.14 
21 56.06 
1997.15 
1880.12 
1666.94 
1575.16 
1497.95 
1428.19 
1302.14 
1347.16 
1319.39 
1290.06 

CASCRDE 
39.75 
77.37 

164.25 
297.95 
451.11 
653.73 
865.06 

1135.62 
1432. 6 6  
1795.36 
2153.77 
2415.13 
2756.16  
3023.90 
3258 .96  
3480.1 U 
3677.8 1 
3841.41 
4005.06 
4181.85 
4402.62 
4595.67 
5094.48 
5463.99 
5988.03 
6663.43  
7593.04 
8508.22 
9017.96 
9666.22 

E N E R G Y  (nEV) 
0.59300 
0.59900 
0.61100 
0.62800 
0.65200 
0.68100 
0.71700 
0.76400 
0.82200 
0.911 00 
1 .02000 
1.17000 
1.35000 
1.50000 
1 .e8000 
2.23000 
2.64000 
3.05000 
3.52000 
4. 11000  
4.99000 
5.87000 
8.81000 

11 - 70000 
17.60000 
29.30000 
58.70000 

117.00000 
176 - 0000 0 
293.00000 

PRInRRY 
11.09 
24. 39 
52.72 
96.02 

161.49 
244.24 
348.06 
179 .51  
626-88  
823.35 

1004.68 
1169.99 
1277.94 
1330.03 
1325.33 
1278.52 
1209.63 
1143.78 
1078.14 
1012.06 
940.01 
889.99 
803.22 
760.57 
734.99 
705.90 
687.31 
667.47 
653.42 
642.49 

CASCADE 
11.09 
24.39 
52.72 
96.02 

161.49 
2uu.24 

479.51 
628.88 
823.35 

1006.10 
1190.16 
1348.96 
1495.17 
1639.34 
1756.07 
1868.25 
1960.88 
2051.59 
2149.42 
2273.04 
2377.40 
2643.50 
2834. 64 
3109.10 
3449.77 
3917.10 
4368. @O 
4627.86 
U950.90 

3ua.06 

E N E R G T  (REV) 
0.79300 
0.00DOO 
0.81500 
0.84000 
0.87100 
0.91300 
0.95800 
1.02000 
1.09000 
1.21000 
1.37000 
1.57000 
1.80000 
2.12000 
2.51000 
2 ., 980 00 
3.53000 
4.08000 
4.71000 
5.49000 
6.67000 
7.85300 

11.70000 
15.70000 
23-50000 
39.20000 
70.50000 

157.00000 
235.00000 
392.00ono 

A T O X I C  DISPLACERENT CROSS-SECTIONS (BARNS) B Y  FAST ELECTRONS I N  E S  
Z=99 A=25U.000 

E V  Er=0.956450 n E V  TD=20.0 EV ET=1.1096U3 M E V  T0=24.0 
PRIIlRY 

3 - 6 4  
1 .62  

17.57 
34.03 
64.03 
97.67 

151.31 
223.18 
299.01 
406.00 
506.63 
586.41 
634.28 
654.58 

615.99 
578.75 
5115.19 
513.82 
483.00 
450.59 
428.68 
392.67 
378.03 
362.81 
350.13 
342.09 
331.21 

6114.00 

CASCADE 
3.64 
7.62 

17 .57  
34.03 
64.03 
97.67 

151 .31  
223.18 
299.01 
406.40 
508 .73  
602.44 
681 .75  
761.61 
833 .08  
897.36 
957 .00  

1006.32 
1053.99 
1105.79 
1170.40 
1225.35 
1361.97 
1461.12 
1598.12 
1771.45 
2004.77 
2229.62 

ENERGY (REV) 
1.12000 
1.13000 
1.15000 
1.18000 
1.23000 
1.28000 
1.3SOOO 
1.44000 
1.55000 
1.71000 
1.94000 
2.21000 
2.55000 
2.99000 
3 .55000 
4.21000 
4.99000 
5.77000 
6.65000 
7.76000 
9 .43000 

11.00000 
16.60000 
22.10000 
3 3.200 0 0 
55.40000 

110.00000 
221 .ooooo 

PRIRARY 
2.29 
4.96 

11.48 
23.77 
49.13 
78 .33  

122 .15  
178.  R7 
243.69 
323.86 
408.35 
469.80 
508.29 
521.85 
512.19 
487.96 
457.54 
430.62 
405.88 
381. 86 
356.58 
340. 59 
312.45 
301.32 
289.30 
279.66 
273.40 
264.49 

CASCXDE 
2.29 
4 - 9 6  

11.48 
23.77 
49.13 
78.33 

122.15 
178.87 
243.69 
323.86 
410.50 
483.93 
550.75 
613.18 
671.23 
723.10 
771.53 
811.56 
850.05 
891.85 
944.ldO 
986.22 

1098.76 
1177.40 
1288.06 
1426.61 
1611.31 
1792.36 

E N E R G Y  (REV) 
1.26300 
1.27000 
1.29000 
1.33000 
1.38000 
1.14000 
1.52000 
1.62000 
1.74000 
1.93000 
2.18000 
2.41000 
2.81000 
3.37000 
3.99000 
4.74000 
5.62000 
6.49000 
7.19000 
8.74000 

10.60000 
12.40300 
18.70000 
24.90000 
37.40000 
62.40000 

124.00000 
2u9.001)00 

P R I Y A R Y  
5.94 

11.87 
27.17 
53.84 
93.02 

1 4 6 . 9 0  
216.04 
304.46 
397.97 
535.41 
671.90 
780.53 
816.60 
877.5U 
868.66 
833.03 
784.71 
740. 18 
697.30 
655. U4 
610.15 
579.43 
520.17 
506.93 
486.08 
468.05 
456.9U 
4U2.84 
433.88 
427.99 

CASCADE 
5.94 

11.87 
21.17 
53.84 
93.02 

146.90 
216.04 
304.46 
397.97 
535.41 
673.88 
798.78 
902.87 

1 0 0 7 . 6 1  
1100.47 
1185.13 
1263.15 
1327.61 
139 0.47 
1457.53 
1542.75 
1614.75 
1793.08 
1926.74 
2108.72 
2338.12 
2649.79 
2950.03 
3121.44 
3338.19 

E V  ET=1.249555 I E V  
CASCADE P R I N A R Y  

1.48 
3.22 

19.21 
37.75 
63.69 

101.20 
148.56 
201.80 
273.04 
341.18 
393.03 
423.78 
433.80 
424.72 
003.60 
377.90 
355.69 
335.07 
315.42 
295.05 
281.85 
259.37 
250.36 
240.51 
232.78 
227.60 
220.08 

7 - 5 8  

1.48 
3.22 
7.58 

19.21 
37.75 
63.69 

101.20 
148.56 
201.80 
273.04 
343.20 
406.04 
461.54 
51U.24 
562.10 
606.08 
646.83 
680.15 
712.82 
747.90 
791.57 
82‘1.26 
921.39 
987.08 

1075.33 
1194.95 
1349.01 
1U99.56 
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A T D B X S  0 I S P L A ; E f l E H T  C R D S i - S E C T I O N S  { B A E N S )  B P  FAST E L E C T R O N S  1*1 ES 
Z-99 11=254.000 

TD-28.0 EY ET-1.379139 nEY T0=32.0 PY ET=1.500392 B E V  TD-36.0 58 EF=1.614740 nZV 
E N S R G T ( ~ E ~ ~  ENERGY (dEl) PRINEiRP CASCA[iE 

1.39000 
1 I 40000 

1 .. 4 70 00 
1 S 3 0 0 0  
1.5qnoo 
1.68000 
1 I 7'JOO 0 
1.93500 
2.13000 
2.4 1000 

3.17000 
3.72000 
"41000 
5.30000 
i . 2 u n o 0  
7.17000 

9.65000 
11.70000 
13.70000 
20.60000 
77.50O00 
Ul. ~ 0 0 0 0  
68.90000 
137.00000 
275.00000 

i . u w o n  

2 . n o n n  

8. n n o o  

1.06 
2.29 
7.27 

16.UO 
3 3 . 9 3  
54.37 
87.54 

1 2 8 - 4 9  
177.06 
235.43 
294.61 
318.10 
363.58 

352.38 
343.68 
321.71  
302.54 
285.08 
268.49 
251.41 
240-28  
221.74 
21a.10 
205.77 
199.35 
19'4.92 
1 8 8 . & 2  

371.10 

1 - 0 6  
2.23 
7 . 2 7  

1 6 " I l O  
33.93 
54.37 
87.59 

128.49 
177.06 
235.93 
296.63 
3 5 0 - 1 5  
397.88 
4u2.99 
UBU.411 
522.33 
557.02 

618.11  
6U*.32 
681.91 
71  % . l i O  
793.21 
e50,10  
929.14 

l O Z 8 . 1 3  
1160.52 
1 289  I 11 5 

sti6.02 

l . . , i 0 0 0  
1.53000 
1.56000 
1 " 60000 
1.66000 
1 I 7 6 0 0 0  
1.83000 
1.95000 
2,10000 
2.32000 

3.00000 
3.45000 
4 - 0500U 
II. 8aooo 
5.70000 
6.75000 
7.80000 
9.00000 

1 0.500 0 0 
12.70000 
15.00ou0 
22.50000 
3 a " o o o o o  
45.00000 
7 5 .. 0 0 00 0 

300.00000 

2 - 52000 

1 50 ooo n o 

0.67 
2 .50  
6. -?Y 

14. 12 
28.17 
50. 32 
77.38 

113.67 
155.87 
207.71) 
258.71 
297.25 
318.37 
324. 19 
315.93 
299.26 
17  9.8 1 
263.17 
247.96 
2.33.63 
21?1.10 
209.05 
143.37 
186.95 
174.77 
1 l 4 .  3 1  
170. 
164.69 

CISC A DE E N E R C Y f M E Y I  
0.67 
2.60 
6.74 

14.12 
2 8 .  17 
50.32 
77.38 

113.67 
155.87 
207.7U 
260.63 
308.74 
749 * 80 
389.40 
U25.70 
U58.85 
489.U9 
510.83 
5 3 9 . 6 0  
566.11 
598.72 
617.31 
637 48 
747.09 

902.83 
7019.37 
1 1 3 1 , 7 8  

a i h . i i  

1 . 6 j o o o '  
1.64000 
1.670011 
1.72000 
~ . ? ~ o o o  
1 .87000  
1-96  0 0 0 
2.09000 
2 .26000  
2.50000 
2.82300 
3.22000 
3.71000 
U.3S000 
5 " l f i O O O  
6,11000 
7.k6U00 
Y.39000 
9.68DOO 
11.3u300 
1 1  I 700 0 0  
16.1000O 
ru.zanao 
32 ,20000  
a8.40U00 
80 - 7 0 0  00 

161.00300 
3 n . 0 0 n o o  

TD-90.0  
BHELGY ( R E V )  

1 - 7 U O O O "  
1.75000 
1 - 79 0 01) 
ll"8U000 
1 ,91000  
1.99000 

2.2u000 
2 . 4 1 0 0 0  
2.6  7000 
3.01D00 
3.UU000 
3.96000 
4.bb000 
5 .51000 
6.5U000 
4.75000 
8.96000 

10.30000 
12 .00000 
1P.6~000 
19.20000 
25"  8I)OUO 

'il.60000 
Rh.10000 
172.00000 

7. i a o o o  

314 - 40 n no 

EV ET=1.723243 SET T D 4 4  - 0 
P R I R A X Y  C A S C A O E  ENERGY f H E V I  

0.75 
1.16 
U.87 

11 .23  
22.82 

2OR.66 
239.61 
2i4.9U 
258.72 
251.38 
237.57 

20R.6 1 
196.89 
185.69 
173.98 
165.30 
15Y.28 
147.18 
143.53 
139.31 
136.14 

223.90 

a.75 
1.36 
U.87 

1 1 . 2 4  
12.82 
38.48 
6 1 . 8 2  
91,r33 

125.14 
l h t l . 65  
210.49 
2U8.60 
2 8 1 - 7 7  

342.69 
369.26 
394.03 
414.50 

U55.08 
483. I 6  
504.76 
551.13 
600.88 
6 5 6 .  1 1  
7 25.7 6 
9 1 8.7 3 

3 1 1 . 5 8  

~ 3 3 ~ 1 3 5  

1 "8ciO00~ 

I .  89000  
1.86000 

1.95000 
2 - 02000 
2.11000 
2.22000 

2.55000 
2,83000 
3.19000 
3.65000 
a.20000 
8 I 9.3000 
5" 8UOU(I 
6.94000 
8,22000 
9.UYOOO 

1 0,9000 0 

15.50000 
18,21)000 
27. B O O 0 0  
3 6 .  50000 
54.80000 
91 .30000 

1 82 .1 OOOO 0 

~ 3 7 0 0 ~  

12.70000 

EU ET-1.816716 f l E Y  TDFUI8.0 
P R I t I R B Y  CASCADE EWEBGr iflev1 

0. u5 
1. 46  
3 - 6 6  

10.04 
19.93 
35.04 
5 5 - 2 3  
8 3 - 0 7  

11  8-00 
153.93 
190.26  
217.U8 
231.90  
233.96 
228.03 
215.32 
200.97 
189.03 
17O.48 
168. 35 
157. h5 
150.90 
140.03 
135. uh 
330.35 
125-60 
123.77 

0.45 
1.46 
3.66 

10. 04 
1 9 - 9 3  
35.04 
55.23 
R3.02 

1 1 u . 0 0  
'I 57.95 
192.03 
2Zb,'39 
257.04 
285.90 
312. 16 
336.70 
759.20 
377.67 
395.24 
r(lf4.56 
439.62 
459.78 
511.57 
547.62 
597.96 
661 ~ 10 
7U5.40 

1.9UlOO' 
1.96000 
2.00000 
2.063 0 0 
2.13000 
2.23500 
2 .30000  
> .59300  
2.63000 
?.YHOOO 
3.37000 
3.85000 
U . U L O O 0  
5,19000 
6.1 65 0 0 
7.31UOO 

10,00000 
11.50D0O 
13.20000 
16.30000 
19.20000 
28.80000 
38.50000 
57.7O000 
96 I 2 0 3  0 0 

192, 00000 

n .6moo  

P H I N A R Y  CRSCADE 
O . &  0.86 
1.61 1 - 6 1  
9.h7 11-61 

11.97 11-97 
75.56 25.56 
44.02 44.02 
66.53 6 6 . 5 3  
99.36 99.36 

139.29 139.29 
186.17 186.18 
230.9U 232.82 
264.35 274.88 
283.10 311.96 
207.82 3U6.99 
280.07 379.51 
264.98 409.14 
247.59 U16.48 
2 3 2 . 8 3  U59.11 
219.40 401 .20  
206.71, 504.92 
193.06 534.38 
1Nb.3U 554.08 

165.98 665.73 
159.62 127 .82  
15U.86 80U.bZ 
157.40 307.82 
146.30 1007.33 

i7a.h7 621.91 

E V  ETZ1.925799 UEV 
CASCAPF P R I B A H Y  

0.40 
1.25 
3.85 
9.58 

18.28 
33.01 
50.71 
?6.65 

105.20 
141.29 
175. 41  
199.17 
222.57 
215.22 
208.59 
196.91 
183.70 
172.76 
163.05 
159.81 
lUb.27 
138.02 
128.77 
1?4.05 
119.42 
l l h . 0 1  
113.91 

0.u0 
1.25 
3.85 
9.58 

16.28 
3 3. U1 
50.71 
76.65 

1u1.30 
177.17 
20Y.82 
235.90 
262.51 
287.05 
309.2N 
129.33 
3Ub.92 
363.26 
360.45 
403.59 
922.16 
969.58 
503.04 
511R.95 
606.98 
6BU. 3 7  

aos.20 
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ATOilIC DISPLACEMENT CROSS-SECTIONS (BARNS) BY FAST ELECTRONS I N  ES 
Z=99 A=254.000 

T0552.0 EV ET92.021007 R E V  T0=56.0 EV ET=2.112763 H E V  TD=60.0 E V  ET-2.201417 R E V  
E N E R G Y  ( I E V )  PRInARY CASCADE ENERGY (REV) 

2.04000 0.47 0.47 2.13000 
2.06000 
2.10000 
2.16000 
2.24000 
2.34000 
2.46000 
2.62000 
2.82000 
3.13000 
3.53000 
4 . 0 ~ 0 0 0  
4.64000 
5.45000 
6. 46000 
7.67000 
9.09000 

10.50000 
12.10000 
14.10000 
17.10000 
20.20000 
30.30000 
u0.40000 
60,60000 

loa * 00000 
202.00000 

T O = B U . O  
E N E R G I  (KEY1 

2.31000 
2.33000 
2.37000 
2.44000 
2 .53000 
2.65000 
2.79000 
2.97000 
3.20000 
3.54000 
4.00000 
4.57000 
5.26000 
6.17000 
7.31000 
8.63000 

10.20000 
11.80000 
13.70000 
16.00000 
19.40000 
22.80000 
34.30000 
45.70000 
68.60000 

111.00000 
22 8.000 00 

1.25 
3.51 
8.60 

17.40 
30.48 
47.57 
70.53 
97.13 

131.14 
161 .95  
184.68 
196.32 
198.50 
192.25 
181 - 34 
169.09 
158.99 
149.95 
141 .51  
137.90 
127.10 
118.2U 
114.41 
110.16 
107.05 
104.64 

1.25 
3.57 
8.60 

17.40 
30.U8 
47 .57  
70 .53  
97.13 

131.16 
163.61 
193.27 
218.38 
242.94 
265.4U 
286.01 
305.18 
320 .93  
336.27 
352.63 
373.24 
390.98 
u34.53 
465.15 
507.66 
561.17 
632.81 

2.15000 
2.19000 
2.26000 
2.3UOOO 
2.45000 
2.57000 
2.74000 
2.95000 
3.27000 
3.69000 
4.22000 
4. 85000 
5.70000 
6.76000 
8.02000 
9.50000 

10.90000 
12.60000 
14.70000 
17.90000 
21 - 10000  
31.60000 
42.20000 
63.30000 

1 0 s  .ooooo 
21  1.00000 

PRIRARY 
0.35 
0.99 
2.94 
8.10 

15.96 
28.82 
44. 09  
65.86 
90 .75  

122.00 
150.74 
171.64 
182.35 
184.18 
178.19 
168.02 
156 .65  
1U7.71 
139.12 
131.24 
123.13 
117.86 
109.73 
106.17 
102.24 

99.40 
97.14 

CASCADE 
0.35 
0.99 
2.94 
0.10 

15.96 
28.82 
44.09 
65.86 
90.75 

122 .03  
152.34 
179.77 
203.21 
226.11 
247.06 
266.09 
283.87 
297.84 
312.41 
327.75 
347.32 
363.60 
403.91 
432.52 
472.00 
521.24 
588.21 

E N E R G Y  (ilEV) 
2.22000 
2.24000 
2.28000 
2.35300 
2.44000 
2.55000 
2.68000 
2.86300 
3.08800 
3.41000 
3.85300 
4.40000 
5.06000 
5.94000 
7.09000 
8.36000 
9.90000 

11.40000 
13.20000 
15.40000 
18.10000 
22.00000 
33.00000 
4u.00000 
66.00300 

110.00300 
220.00000 

A T O R I C  DISPLACERENT CROSS-SECTIONS (BARNS) B Y  FAST ELECTRONS IN E S  
Z=99 &=254.000 

E V  El'=2.287263 nEV 
P R I R A R Y  CASCADE 

0.37 0.37 
0.90 0.90 
2.47 2.47 
6.56 6.56 

13.66 13.66 
25.07 25.07 
39.62 39.62 
58.40 58.40 
60.52 80.52 

107.38 107.41 
132.70 134.24 
150.59 158.04 
159.72 178 .75  
160.96 198 .53  
155.54 216.78 
146.42 233 .65  
136.98 248 .41  
128.69 26 l .U l  
121.02 274.59 
114.18 288.12 
107.36 304.92 
102.90 318.92 

95.84 354.65 
92.78 379.P9 
69.36 414.11 
86.93 U57.37 
84.96 515.56 

TDZ68.0 
ENERGY (REV) 

2.39000 
2.41000 
2.U6000 
2.53000 
2.63000 
2.74000 
2.89000 
3.08000 
3.31000 
3.67000 
4. 14000 
4. 74000 
5.45000 
6.110000 
7 .58000 
9.00000 

10.6000 0 
12.30000 
14.20000 
16.50000 
20.10000 
23.70000 
35 .50000  
47.40000 
71.1 00 00 

118.00000 
237.00000 

EV ET52.370553 R E V  
PRIHARY CRSCROE 

0.26 0.26 
0.70 0.70 
2.46 2.46 
6.23 6.23 

13.49 1 3 - 4 9  
23. 04 23.04 
37.24 37 -24  
55. 31 55.31 
75.49 75.49 

101.40 101 .43  
124.91 126.38 
141.95 149.15 
150.35 168.49 
151.40 187.23 
146.20 204.37 
137 .63  220.15 
128.54 234.35 
120.60 246.85 
113.70 258.79 
107.48 271.12 
100.91 287.34 

96.67 300.79 
90.16 334.09 
87.27 357.65 
84.07 390.17 
8 1 - 8 0  430.79 
79.93 485.98 

T0=72.0 
ENERGY (UEV) 

2.47000 
2.500 0 0  
2.54300 
2.62300 
2.72000 
2.8UOOO 
2.99300 
3.18000 
3.43000 
3.79000 
Q.29300 
4.90000 
5.63000 
6.61000 
7.84000 
9.31000 

11 .ooooo 
12.70000 
14.70000 
17.10000 
20.80000 
24.50000 
36.70300 
49.00000 
73 .SO0 0 0  

122.00000 
2U5.00000 

PRInRaY 
0.33 
0.89 
2.61 
7 .15  

15.06 
26.63 
41 I 53 
62.25 
85.62 

114.43 
141.26 
160.47 
170.30 
171.79 
166.09 
156.49 
145.88 
137.33 
129.29 
122.01 
114.64 
109.83 
102.31 

95.03 
95.37 
92.73 
90 .63  

CASCADE 
0.33 
0.89 
2.61 
7.15 

15.06 
26.63 
41.53 
62.25 
85.62 

114.46 
142.85 
168.28 
190.24 
211.44 
230.93 
248.81 
265.39 
278.79 
292.57 
306. E9 
324. 93 
339.94 
377.75 
404.31 
441.17 
487.57 
549.63 

EV ET12.451503 R E V  
PRI N A BY CASCADE 

0.21 0.21 
0.84 0.8U 
2.14 2.14 
6.07 6.07 

12.76 12.76 
22.35 22.35 
35.39 35.39 
51.96 51.96 
72.02 72.02 
95.70 95.73 

118.U9 119.9K 
134.17 141.06 
142.00 159.25 
142.94 176.95 
137.92 193.29 
129.77 208.21 
121.01 221.89 
113.79 233.30 
107.16 244.79 
101.28 256.50 

95.17 271.75 
91.21 284.38 
8 5 - 1 0  315.85 
82.39 338.11 
79.38 368.83 
77.25 407.21 
75.48 459.22 



163 

ATDdIC DISPLACBMENT C X 0 5 9 - S E C T I O N S  iB?dfNS) RII PAST ELETT'ROBS IN ES 
z=99  A=25u.oOo 

TDr-76.0 EV ET=7.530293 NEB TW80.0 EV ET;2.607103 l l E V  TWfl4.0 EV ET=2.6fl2061 HEV 
BNFRGlf (UEV) P R T q A R Y  

2.5 50!)0 0.20 
2 .58000  
2.63000 
2 .70000 

2 . 9 3 0 0 0  
9 - 0 80 0 0 
3 - 2 80 00 
3.54000 
3.92000 

2.oonoo 

u.42000 
5 .06000 
5. 8 l o o n  
6 . m n o  
a .09000 
9" 6 1000 

11. ?oaflo 
13.10000 
15.10000 
17.70000 
21.50900 
25.300UO 
37.900FO 
50.5OOOQ 
75.9U000 
126.00000 
2s3.oooon 

TD=88.0 
ENERGY (nEV) 

2.7t100n 
2.81000 
2 .8b000 
2.YU000 
3.05000 
3.19000 
3 . 3 6 0 0 0  
3 .58000  
3.85000 
u.27000 
4 U 20 0 0 
S .S l000  
6 .33000  

R.81000 
lO.UODO0 
12 .30000  
1u.3oono 
1 6 . 5 0 3 0 0  
19.20000 
13.UOOQ0 
27.50000 
r11.30009 
55.10000 
82.60000 

137.00000 

7.~3000 

275.00noo 

0.17 
2 .32  
5.52 

11.59 
21.11 
33.11 
89.1') 

91.30 
112.19 

6 8 . ~ 0  

12'7.26 
1 3 4 . 5 5  
135.34 

122.77 
1 3 0 . ~ ~ 1  

11U.?O 
107.66 
1 0 1 " S h  

9 5 - 1 2  
9 9 - 0 2  
8 6 - 3 2  
83.59 
m , o i  
75.17 
73- 17 
71 .u9 

CASCADE 
0.20 
0.77 
2 - 3 2  
5.52 

11.59 
? 1 . 1 1  
33.11 
49.19 

91.34 
113.57 
133 .93  
151.07 
167.96 
183.32 
197.18 
21O.OY 
221.23 
231.82 
2U3.52 
2 5 7 - 8 4  
267 .74  
2 9 5 . 5 %  
320.66 
3V1.76 
386.10 
u3s.uo 

6 8 - 4 0  

ENEBGP (nEV) 
2.63000 
2.65000 
2.71000 
2.78000 
2.89000 
3.02000 
3.18000 

3.64000 
4 - 040 00 
U.56000 
s .21000 
5 .99000 
7.03000 
8.3U000 
'2,900 0 0 

11.7UDOO 
13.50000 
45.60000 
18.20000 
22 .10000 
26.00000 
39.10000 
52.10000 

1 3 0 ~ 0 0 0 0 0  

3.3aooo 

78. ?noon 
? ~ O . ~ O O O O  

P N f F l A R Y  C&SCA.DE 
0.77 0.22 
0 -  5 5  0.55 
2.20 2 . 2 0  
5.14 5 - 1 4  

11.33 11.33 
70. 17 20.17 
32.03 32.03 
u6. a9 46. 89 
6 4 - 6 8  64 I 5 Li 
86.97 87.01 

106.92 l O R . 3 0  
120.95 127.35 
177-87 143.78 
128.53 159.67 
123.87 17U.UO 
116.99 187 .a i  
108.58 200.16 
102.12 210.40 

9 6 . 2 5  220.65 
9 o . m  231 .w~  
8 5 - 4 8  2115.03 
81 .98  256.33 
7fi- 50 284.96 
7e .09  308.85 
71.39 3 3 2 - 5 5  
6 9 - 5 0  367.21 
b7.U1 013.73 

E N E R G T ( N E I )  I 
2.70000 
2.13000 
2.70000 
2.86000 
2.97000 
3.11000 
- l .11000 
3 . 1  80 0 0 
3.75000 
4.asooo 
I&.  h9 0 00 
5.36000 
b.16U00 
l.LU300 

10.lLl300 
12.0nooo 

B . w m o  

53.60000 
H 0 . 9 U O O O  

13U.00300 
268.00000 

ATONIC DISPLACEMENT CPOSS-SECTIONS (HINNS) FAST PLECTI(ONS TN FS 
2-99 A=254.000 

ZV ETz2.755299 DEV Tn=52.0 EV ET-2.826931 dEV TD=46.0 
PRIFIABX CBSCADF RWERGY ( m V )  P X I M A R Y  CASCADE ESERW(flEV) 

0 . 2 0  0.20 2.85000 0. 16 0.16 2.92000 
0.65 
1.85 
4.71 

10.09 
18.30 
29-20  
9 3 - 3 3  
59.25 
79.39 
97,u9 

110.17 
116 .78  
115.75 
112 .48  
105.92 
43.68 
32.51 
RV.26 
a 2  ~ 49 
77.52 
73-40 
89.48 
6 1 - 3 0  
54-87 
63.17 
61.71 

0.65 
1"86 
u.7u 

10.09 
18 .30  
29.20 
u3.33 
59.25 
79 .43  
98 .81  
116.18 
131.03 
1u5.afl 
158-84 
170.66 
181.96 
191.79 
201.02 
210.68 
223.29 
273.50 
259.&6 
277.63 
302.711 
33U.l 1 
376.6 Z 

2. 8R000 
2.94000 
3. I)ZUOO 
3.13000 

3.44000 
1.67000 
3.95000 

3.21000 

U-38000 
u.94000 
5.65000 
6.50000 
7.63000 
9.01(000 

10.70000 
12.7000 0 
1u .70000  
16.90000 
19.7000 0 
2U.00000 
28.20000 
u2.40000 
56.50000 
84.8000 0 

1 41" 0 OD00 
28Z.0000a 

0. 56 
1.9% 
U. 67 
9.69 

17.17 
21.55 
41.36 
5 6.79 
76.04 
9 3 - 2 5  

1 0 s .  42 
111.26 
111.62 
107.46 
101. IO 
94-03 
88-31 
53. u2 

74.0'3 
71 .12  
6 6 .  U J  
hU. 35 
62 .  0 3  
b0.41 
59-02 

78.82 

0.56 
1.92 
4.67 
9.69 

17.37 
27.55 
U1.36 
56 - 79 
76.08 
94.51 

1 13 - 2 1  
124.55 
139.37 
152.06 
163.57 
114.60 

192.34 
201.61 
213.73 
223.50 
2QR.41 
2 6 5 . 1 2  
289.81 
319-97  
360.41 

183.73 

2.'95000 
3.01000 
3.09D00 
3.21000 
3.36000 

3.7hDOO 
14 I 050 00 
4.U9000 
5.050UU 
5.79000 
6 . 6 6 0 0 0  
7.02000 
9.27000 

1 1 " 00000 

15.OQO00 
17,30090 
20 ~ 200 0 0 
2 0 . b 0 0 0 0  
28.90000 

57.9uuoo 
86.90000 
14u.00000 
? H ' ~ . O O O U O  

3 - 5 3 0 0 0  

I 3.  a03 0 0  

4 3 ~ w o o o  

' B I U A B Y  CASCADE 

0.59 0.59 
r . s 2  1.83 
4.89 4.89 

10.62 10.62 
19.U6 19-46  
30.48 30.um 
UU.96 34.96 

0.14 n. i u  

62-06 62.06 
82 .73  8 2 - 7 6  

101.9P 103.28 
115.29 121.46 

122.34 152.33 

111.19 178 .45  
103.41 190.61 

97-09  2 0 0 . 6 U  

121.79 137.08 

t i 7 . 8 7  166.27 

9 1 - 6 6  210.15 
fJb.50 2 2 0 - 5 5  
81.37 233.08 
77.98 244.48 
72.83 271 .59  
70.53 290.58 
b 7 , W  31h.92 
66.17 350.10 
60.66 19U.BO 

ZV PT52.891057 HEV 
PkIdARY CASCADE 

0.15 0.15 
O . f l  0.51 
1.76 1 a '76 
4.79 4.29 
9 - 4 1  9.41 

17.16 17.16 
26.12 26.72 
79.6I 35-67 
5 4 "  53 5P" 63 
73.0U 73.08 
89.43 90,63 

101.09 106.70 
106.60 120.4U 
106.93 133.69 
102.89 145.91 

96.67 157.09 
90.06 161.UO 

79.90 18U.41 
75.45 133.17 
70.95 205.00 
6c1.12 214.35 
63 .65  238.16 
61.65 25U.82 
59.u3 277.90 
5 7 . 8 9  306.62 
56-56 3U5.57 

89.69 175.96 



ENERGY (nEV1 
ANGLE(0EG.j 

0 
5 

10 
15 
20 
25  
30 
35 
40 
45 
5D 
55 
60 
65 
7 0  
75 
BO 
85 
90 
95 

100 
105  
110 
115  
120 
125 
130 
135  
1 40 
1 4 5  
150 
155  
160 
165 
170 
175 
1 80 

ENERGY ( m v )  
A N G L E  ( O E G . 1  

0 
5 

10 
15 
23 
25  
30 
35  
4 0  
u5 
50 
55  
60 
65 
70 
75 
80 
85 
90 
95  

100 
105  
110 
115  
120 
1 2 5  
130 
135  
140 
145 
150 
155  
160 
165 
170 
175  
180 

1no. 

1 .0000 
0.9990 
0.99U3 
0.9856 
0 .9732  
0 .9571  
0.9375 
0.91UU 
0.8882 
0.8590 
0 .8271  
0 .7926  
0.7558 
0 .7171  
0 .6167  
0 .6350  
0 .5922  
0 .5487  
0.5048 
0.U609 

0.374U 
0 . 3 3 2 5  
0.2918 
0.2527 
0.2156 
0.1806 
0 .1081  
0.1183 
0.0915 
0.0678 
0.047U 
0.0305 
0 .0113  
0 .0077  
0.0019 
0.0000 

0.4171 

100. 

1 .0000 
0.9799 
0.9961 
0.9882 
0.9765 
0.961 1 
0.9U20 
0.919u 
0.8936 
0.861r6 
0.8328 
0.7985 
0.7618 
0.7230 
0.6825 
0.6u06 
0 .5976  
0.5539 
0.5098 
0.U656 
0.U216 
0.3783 
0.3360 
0.2909 
0.2555 
0.2 180 
0 .1826  
0.1098 
0.1197 
0.0925 
0.0686 
0 .0486  
0.0309 
0.0175 
0.0078 
0 .0020  
0.0000 

10. 

1 .0000  
0.9990 
0 .99p3  
0 .9856  
0 .9732  
0.95'2 
0 .9376  
0.91117 
0 .8885  
0.8598 
0.82-'5 
0 .7931  
0.75611 
0.7178 
0.67'5 
0. 6 3 5 8  
C .5931  
0.5U97 
0 .5060  
0 .4622  

0.37'59 
0.33U0 
0.293U 
0.2545 

0 . 1 8 2 5  
0 .1501  
0.12cu 
0 .0936  

0 .0096  
0 . 0 3 2 8  
0 .0196  
0 .0100  
0 .0003  
0 .0020  

0 . ~ 1 8 7  

0 .2174  

0 . 0 7 0 0  

10. 

1 .0000 
0 . 9 9 9 9  
Q . 9 9 6 1  
0 .9883  
0 .9766  
0 . 9 6 1 2  
0.9U21 
0 .9196  
0.8938 
0 .8650  
0 .8332  
0 .7989  
0 . 7 6 2 3  
0 .1237  
0 .6833  
0.6415 
0.5986 
0 .5550  
0.5109 
0.U668 
0 .4230  
0.3798 
0 .3376  
0 . 2 9 6 6  
0 .2572  
0 . 2 1 9 8  
0 .1806  
0.1518 
0 .1217  
0 . 0 9 0 7  
0.0707 
0 . 0 5 0 2  
0 . 0 3 3 2  
0.0198 
0 .0101  
0 .0@03 
0 .002u  

U. 

1.0000 
0.9990 
0.9903 
0.9858 
0.9-35 
0.95'6 
0 .9383  
0.9156 
0 .8897  
0.8609 
0.8293 
6.7953 
0.7590 

0.6809 
0.6391 
0 .5971  
0 .55u5  
0 .5112  
0.4679 
0.4248 
0.3825 
0.3U10 
0.3009 
0.2623 
0.2256 
0 .1911  
0.1590 
0.1296 
0 .1031  
0.0'97 
0.0596 
0.0429 
0.0298 
0.020u 
0.01U7 
0.0128 

0.7207 

2. 

1 .ooon 
0.9991 
0 .9005  
0.9R62 
0. 97'u3 
0.9589 
0.9u01 
0.9181 
0 . 8 9 3 0  
0 .8650  
0.8303 
0.8013 
0.7660 
0.1289 
0.6002 
0.6502 
0.6092 
0.5675 
0.525u 
0 .  U833 
0.4U16 
0 . U F O ~  
0 .3602  
0.3212 
0.2837 
0.2U81 
0.21U6 
0.1I33U 
0.15U8 
0.1291 
0.1060 
0.0869 

0 .  0S79 
0.0U8P 
O.Oa33 
0 . 0 ~ 1 0  

0.0707 

1.5 

1.0000 
0.0901 
F. 9 9 u 7  
0.9866 
0.9750 
C.9500 
O . O C 1 6  
0 .020 1 
0.8956 
0.8683 
0.13380 
0. 806 1 
0.7718 
c.7355 
0.697' 
0 .65a7 
0.6187 
0.7'83 
0 .5369  
0. 11050 
0.4'51 
O.ClU9 
0. 375' 
0 .3316  
0 .3P ln  
0.2663 
0.2336 
6 .2031  
0.1753 
0. 1502  
0.1280 
0. 1089 
0.0931 
0.0ae- 

0 . 0 6 6 U  
0.06U6 

0.0718 

U. 

1.0000 
1.0000 
0 .9962  
0.9888 
0.9?69 
0.9616 
0.9428 
0. 9 2 0 5  
0.8950 
0 .8660  
0 .8351  
0 .8011  
0.7649 
0.7266 
0 , 6 8 6 7  
0.6U53 
0.6029 
0.559' 
0 .5161  
0 .4725  
0.U291 
0.3860 
0 .3UU6 
0 . 3 O U O  
0.2651 
0.2280 
0. 1931  
0.1607 
0. 1310  
O.lOU2 
0.0805 
5.0602 
O . O U 3 3  
0.0301 
0.0205 
O.OlU8 
0.0128 

2. 

1 .00@0 
1 .@000 
0.9960 
0.9888 
0.9'77 
0.9628 
0.9Uufi 
0 .9229 
0.8982 
0.f17@5 
0 . 8 U O O  
0.8070 
0.'719 
0.73U' 
0 .6959 
0.655' 
0.61U5 
0.5-26 
0.5303 
0.U879 
O . U U 5 8  
O.UO42 
0.3636 
0.3283 
0.286U 
0.250U 
0.2166 
0.1851 
0 .1562  
0.1302 
0.1072 
0.087'u 
0.0-10 
0.0582 
0.oufla 
0.0033 
0.0UlU 

1.5 

1.00c0 
1.0000 
0.9065 
0.9891 
0.9'83 
0.9638 
0.9860 
0.92U9 
0.900R 
0 .8737  
o.auuo 
0.8119 
0.7775 
@.TU13 
O.'C34 
0.6602 

0.58 30 

0.500U 
0.11593 

0.3'9 1 
0.3U07 
0.3037 
0.2686 
0.2355 
0.20ua 
0. 1766 
0.1512 
0.1288 
0.1095 
0.0935 
0.0809 
0.0719 
0.066u 
0.0hU6 

0 .62an  

0 . 5 ~ 1 7  

0.4187 

1. 0 

I. oonn 
0.9992 
0.9950 
0.987U 
0 .9760  
0.9622 
0.9uus 
0. 92U5 
0 . 9 0 1 3  
0.8'55 

0. 8166  

0. 7 0 9 8  
R.7100 
0.67'0 
0 . 6 3 9 1  
0.6006 
0.561' 
0 .5228 
0.UPU2 
0. UU62 

0.3729 
0.3383 
0. 305U 

0. 2U56 
0 .2102  
0. 195U 
0.17uu 
0. 156U 
0 . 1 U l U  

0 . 1 2 1 2  

0 . l l U U  

0.81172 

0 .7801  

n. no90 

0 . 2 7 ~ ~  

0. 1297 

n. 1 1 6 1  

n.8 

1.0000 
0.9092 
0 .9953  
0 .0880  

0 .9630  
0.9073 
0 .9278  
0.9056 
0. R808 
0 . 8 5 3 7  

0.977'5 

0.8285 
0.7933 
O . - ' 6 O c  
0 .?262  
O.690@ 
0.65U5 
0.6 176 
0 . 5 8 0 U  
0.5U32 
0.5062 
0. U69' 
C.U3Ul 
0 .3996  
0.3660 
0.33u9 
0 . 3 0 5 2  

0.252u 
0.2296 

0.2776 

0.2095 
0.1922 
0. 1T78 
0. 1666  
0.1585 
0 . 1 5 3 6  
0.1519 

0.6 

1. onon 
D. 9993 
0.9957 
0.9889 
0.9'92 
0. '2565 
0.9511 
0.9330 
@.912U 
0. 889U 
0.86U2 
0.83'0 
0.8080 
n. 7 7 7 ~  
@.TU57 
0.7127 
0.6790 
0.6UU7 
0.61'71 
0.5750 
0.5u10 
0.5071 
0 .  LI7'Y0 
0.u019 

0 . 3 8 1 1  
0 .35~11  
0.3285 
0.305F 
0.2838 
0.2651 
0.2490 
0.2357 
0.2252 
0.2176 
0 .2131  
0 .2116  

n . u i i i  

1.0 

i . o o o n  
1.0001 
0.9968 
0. 9899 
0.9'96 
0. 966"  
0 .9U91  
0.9292 
0 .9063  
0. 8807 
0.8526 
0.8222 
0 .78q7  
0. -7553 
0. 719C, 
0.682U 
0.60U3 
0. 605' 
0.566U 
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2 . 1 6 0 5  
2.0195 
1 .9727  
1.8U60 
1.6988 
1 .5383  
1 .3652  
1 .1871  
1.005' 
0 .8285  
0.6578 
0 .5001  
0 .3582  
0 .2367  
0.1388 
0.0663 
0 . 0 2 3 3  
0.0078 

10. 

1 .0000 
1 . 0 2 3 1  
1.0645 
1.09U' 
1 .1506 
1.2253 
1 .3205  
1. e 3 5 8  
1.5636 
1 . 1 0 3 1  

1 . 9 8 6 1  
2.118' 
2 .2385  
2 .3397  
2.4176 
2.U69U 
2.U905 
2.U816 
2.U389 
2 .3661  
2 . 2 6 1 1  
2.1299 
1 .972@ 
1.1955 
1 . 6 0 1 3  
1.3985 
1 ,1896  
0 .9832  
0 . - 8 3 1  
0.5968 
0 . 4 2 8 3  
0.283U 
0 . 1 6 6 3  
0.07911 
0 .02?6  
0 . 0 0 9 1  

i . w u a  

180 

R P T T O  OF POT* TO R U m H 2 ' R F ~ ~ L !  S C B V - R T N G  T N  FR, Z=R7 

0 .  

1.0000 
l.OZU5 
1.0682 
1.1063 
1.1691 
1.2UlO 
1.3011 
1.U487 
1.5630 
1.6835 
1.8012 
1.91U2 
2 . 0 1 6 1  
2.1037 
2.1130 
2.220u 
2.2447 
2.2425 
2.2152 
2 .1602  
2.08 12 
1.9767 
1.8520 
1.7079 
1.5501 
1. 3197  
1.2045 
1.0258 
0 .8513  
0 .6831  
0.5277 
0.3879 
0.2681 
0 .1711  
0.1002 
0.0519 
n . 0 ~ 2 6  

2. 

1 .OOOP 
1.023U 
1.0656 
1.1016 
1.1620 
1.2376 
1.3292 
1.U3Ul 
1.5U75 
1.6660 
1.7825 
1.89U9 
1.9966 

2.15'1 
2.20ulr 
2 .2312  
2.232s 
2.2091 
2.1589 
2.0855 
1.98'2 
1.8695 
1 .1321  
1.5818 
1.U192 
1.2516 
1.0806 
0.913u 
0.7522 
0 . 6 0 3 1  
0.U690 
0.35UO 
0.2615 
0.1928 
0 .1521  
0.1375 

2.nau-r 

1 . 5  

1.0000 
1.0226 
1.0635 
1.0979 
1.1C62 
1.229R 
1.319q 
1. U232 
1.5303 
1.6516 
1.'611 
1. R789 
1 . 9 8 O U  
2.0699 
2 . lUOl  

2.2198 
2.223' 
2.2037 
2.15-5 

1.9952 
1.8830 
1.-51U 
I.FC'2 
1.U5OP 
1.2895 
1.1207 
0.9635 
0.8080 
0 .66U l  
0 .5346 
0.U236 
0.330 1 
0.2619 
0 .2285  
0 .21uu  

2.1909 

Z .OPB= 

1.0 

1.0@00 
1.0209 
1.0591 
1.OP9' 
1. 1U36 
1.2129 
1.2981 
1.30'9 
1.505U 
1.6196 
1.7329 
1. Ru33 
1 .9uuu  
2.0335 
2.1066 

2. 193' 
2. 203a 
2.1905 
2.1528 
2.093U 
2.0109 
1.9105 
1.7Q16 
1.6605 
1.51'8 
1.3701 
1.2189 
1.0706 
0. 9275 
0.7919 

0,5730 
0. U Q O U  
0.U291 
0. 3028 
0.3'99 

2. i 6 n 5  

n. 6-5u 

C.8 

1. peon 

1 . ~ 8 3 6  

1.0196 
l . G 5 5 P  

1.13uo 
1. 1999  
1.2816 
1. 3782  
1.U82R 
1 .59u7  
1.1061 
1.8153 
1.9160 
2.0P55 
2.0'99 

2.1'26 
2. 1866  
2.1190 

2.C956 

1.9299 
1.8207 
1.F996 
1.56'2 
1. U299 
1.2991 
1.15@8 
1.PlTO 
fl.8931 
0 . 7 9 1 3  
0.685u 
0 .6080  
o.=so- 
0 .5166  
0 .5006  

2.1360 

2 .1077  

2.n21u 

O.F 

. o c o o  

.O 176 

.0508 

.0-39 

.11R' 

.1'90 

.25U' 

.3U60 

.uu57 
- 5 5 3 5  . 6 6 1 7  

1.7689 
1. e685 
1.9595 
2.0307 

2.1360 
2.1568 
2.1517 
2.1365 
2.P961 
2.0351 
1 .9579  

1 .'592 
1.6U36 
1.5230 
1.3988 
1. 2765 
1 .1580  
l .OU80 
0. 9 U 8 6  
0.8633 
0.79UU 
0.7U3U 
0.1129 
0.7023 

2 . 0 ~ 1  

I .  a m 2  

n. u 

1.cDo0 
l . O l U 3  
l.OU2-l 

1 .3921  
1.1UlR 
1.2?62 
1.28'3 
1.377U 
1. UT72 
1. c18R 
1 . 6 R 1 3  
1.7-8' 
1.8F96 

2.012' 
2.062' 
2. lrOSl 
2.1165 

2.0RKR 
2 .0uqo  
1 .9968  
1 .9305  
1.8539 
1.1680 
1.IjT7'l 
1.51325 
1. UP86 
1.3913 

1.23UR 
1 . l K 9 l l  
1 . l l U C  
1.07UR 
1.0508 

i . n c i 8  

1 . 9 ~ 7 5  

2. i o 7 n  

i . 3 1 2 n  

1 .0026  

0.2 

i . o c 0 o  
1.0F82 
l .030R 
1.P31fi 
l.OU29 
l . *FR5  
1.1OC7 
1 .1613  
1.2269 
1. 3p52  
1 . 3 R Q R  
l .U"3 
1 . = 6 5 q  
1.651U 
1.'319 
1.8050 
1.8FQO 
1. 9 2 2 u  
1. 9 L U 8  
1 .0951  
2.015; 
2.027 
2.0219 
2.0116 
1 .9029  
1.9685 
1 .9345  I. q r h i  
1 . ~ 7 1 2  

1. w 3 u  
1.8369 

1.1"29 
1.7U61 
1.'242 
1.'@81 
1 . 6 9 - 1  
1 .6039  

7 . 1  

1 . 7 ' 0 ?  

1.3267 
1 . "235  
1.715U 
1 .1165  
1.721E 
1 .3832  
1,775- 
1.121' 
1.177- 
1.2UlU 
1.310"  
1.3R30 
1. UC62 
1. q286  
l . ' Q R U  
1 . 6 6 C 6  
1 . 7 2 ~ 1  
1. '8'E 
1.0012 
1. a 9 2 0  
1.93-0 
1. q'98 
2.7172 
7."?8 
2 . 1 5 3 c  
2.112' 
2.1375 
2.1 G 0 '  
7 , l R O n  
2.10'1 
2.21lr8 
2.221' 
2.229P 
2.23UP 
2.23U' 

1. 0nn3  

UPTTO OF MOT- TD SUTHERPCQD SCCTt'FSTNG IN 0. Z=92 

U .  

1.0000 
1.023U 
1.0637 
1.0930 
1.1480 
1.2217 
1.3158 
1.4301 
1.5570 
1.6956 
1.836' 
1.9'15 
2. 1098  
2.2296 
2.3310 
2.U09U 
2.4621 
2.48U5 
2. U-72 
2. 4365 
2.3660 
2.2636 
2.1352 
1.9805 
1.8012 
1 .6165  
1.U17: 
1.21 l b  
1.008'7 
0.8117 
0.6293 
3. U62U 
0.3198 
3.20uu 
0.1189 
0.0678 
0 .0497  

2. 

1. 0000 
1.022u 
1.0613 
1.0886 
1.lUO8 
1.2118 
1.3029 
l . U l U 5  
1 .5381  
1 .6150  
1.8141 
1.9535 
2.0850 
2.20U6 
2.3068 
2,386-  
2.UU18 
2.U616 
2.4606 
2.U293 
2.3650 
2.2698 
2.1U93 
2.0031 
1.8388 
1.6576 
1 . U 6 ' E  
1.2116 
1.0719 
0.8895 
0 . 7 1 ~ 1  
0.555U 
0.0188 
0.308U 
0.2265 
0.1716 
0.1602 

1.5 

?.noon 
1.0217 
1.C595 
1.P850 
1.1351 
1 . 2 0 3 1  
1.29211 
l.UO16 
1.5236 
1.6580 
1.'955 
1.9337 
2.06U5 
2.18UO 
2.2866 
2.367' 
2. U2U8 
2.U533 
2.U538 
2.0229 
2.363' 
2 .27u2 
2.150 1 
2.0210 
1.86110 
1.690 3 
1.5081 
1.3199 
1.133U 
0 .9522  
0.1833 
0.6305 
0.U989 
0.3512 5 
0.3135 
0.266 3 
0.2U91 

1. 0 

1 . o o c o  
1 .0201  
1.05'6 

1. 1226 
1. 1862 
1. 269U 
1.37 35 
l .Uo05  
1.6206 
1. '5UU 
1.8898 
2.0189 
2. 1380 
2.2U15 
2. 3252  
2.3863 

2. U28' 
2.40'1 
2.358' 
2. 2819 
2. 1815 
2. 0S75 
1.9163 
1 .1593  
1.5938 
1. u 2 2 2  
1.2520 
1. 0863  
0.931' 
0. 791U 
0.6706 
0. 5'29 

0. U 5 6 Q  

1, c 7 7 u  

2. ~ 2 0 7  

n, SFPU 

0 . u ; ~  

0.8 

1. 0000  
1.0190 
1.0528 
( .e718  
1.1133 
1. 1'30 
1.2519 
1. 3519 

1 .5916  
1.'220 
1.P5q5 
1.9R32 
2.1018 
2.2059 
2.2O13 
2.355q 
2.39a2 
2.U0'9 
2.3933 
2.3531 
2.2858 
2.195P 
2.0833 
1 .95U l  
1 .8098 
1 .6570  
1. U982 

1.1R6U 
l.OU2U 
0.9 120 
0.'995 
0.'08U 
0.6UF9 
0 .6002  
0.5861 

1. u 6 5 n  

i . 3 n o 3  

0 .6  

1. @OOO 
1 . 0 1 1 1  
1 .  CUE6 
1.1632 
1.09R5 
1. 1518 
1.223c 
1 .3161  
1.U232 
1.5u39 
1.669' 
1 .7989  
1.92UO 

2.1U6O 
2.23nU 
2.3030 
2.3U86 
2.3'10 
2 . 3 6 7 6  
2.3UOU 
2.2882 
2.21U9 
2.1208 
2.0109 
1.8869 
1 . 1 S U U  
1.6163 
l.U'81 
1 .3u33  
1.2167 
1.1019 

0.9223 
0.8628 
0. 826' 
0.81U3 

2 . 0 ~ 1 6  

1 . c n 2 8  

1.u 

1.3000 
1.0101 
l . " L 2 1  
1 . P U Q U  
1.0'3' 
1 .11c1  
1.173U 
1.2'36 
1 .3U lu  
1.Uc67 
1.5'26 
1.6939 
1.813U 
1 .9281  
2 .0331  
2.12118 
2.2007 
2 .2575  
2.29U' 
2.31DU 
2.3056 
2.279P 
2.2355 
2.173' 
2.0q76 

1.9129 
1.R113 
1.7081 
1 .6070  
1.5113 
l .U2U3 
1.3U88 
1 .28 -3  
1.2u20 
1 .21U l  
1 .2006  

2 .on9u  

0.2 

1.0030 
1.007- 
1.C338 
1.F30U 
1 .0325  

1.0'53 
1 .12uu  
1.1870 
1.26'0 
1.35'1 
1. U5F2 
1.=590 
1.6623 
1.7627 
1. 8 5 7  1 
1.9U31 
2 .0187  
2.0R23 
2. 133R 
2.1'17 
2.1079 
2.2108 
2.2139 
2.205P 
2.1909 
2.1677 
2 . l U 1 2  
2 .1131  

2.0U'l 
2 . 0 1 9 1  
1.991R 
1.0'01 
l .SqU3 
1.9U36 
1.9395 

i . n u q 2  

2 .0 -9 r  

9 . 1  

1.33P7 
0. Q q - 6  
1.320"  
1.'3PP 
1.71R2 
1.112u 
i . q l p 6 ~  
1 . 3 1 7 ~  
1.3208 
l . ? D @ O  
1.133U 
1 . 1 ~ 7 -  
1.2-10 
1.341P 
1.u3358 
1. 5 2 1 5  
1.6?6U 
1.6002 
1 . 7 7 ~  
1. f l u 8 0  
1.O216 
1.9919 
2.?'63 
2.118U 
2.17UT 
2.228 '  
2.27'2 
2. 3232  
2. 3630 
2. u n 1 c  

2. u k 2 c  
2. O R 5 Q  
2. =Fun  
2.5181 
2. =2"  
2.52R2 

2. ~ 3 3 ~  



E N E R G Y  (EIEVI 
ANSLE(0EG.I 

0 
5 

13 
15 
20 
25  
3 3  

40 
a 5  
53 
55  
6 0  
65 
7 0  
75  
80 
85  

35 

9D 
95  

100  
105 
110 
115 
120  
125  
130  
1 3 5  
I40 
145  
150  
155  
160 
165  
170 
1 7 5  
1 BD 

ENERGY ( M C V I  
ANGLE (DEG.1  

0 
5 

10 
15 
20 
25  
30 
35 
43 
u 5  
50 
55 
60 
65  
70 
7 5  
80 
85  
90 
95 

100  
105  
110 
115  
120 
1 2 5  
130 
135  
1 uo 
l U 5  
150 
1 5 5  
169 
1 6 5  
170 
175 
1 8 0  

100. 

1 .0000  
1 .023? 
1 . O m 2  
1.0895 
1 . l O l U  
1 .2135 
1.3076 
1.U248 
1.5510 
1.7038 
1.8553 
2.C066 
2.1507 
2.2'190 
2. UOSO 
2 .9973  
2.5625 
2.<955 
2.5962 
2.5607 
2.U922 
2.3885 
2.2555 
2.0930 
1.9090 
1 .7052  
1.11907 
1.2687 
1.0U8U 
0 . 8 3 0 l  
0 .6340 
0.u527 
0.2963 
0.1700 
0 .0762  
0.0200 
0.0001 

100. 

1.0000 
1 .e233  
1.C609 
l . r )?62 
1 . 1 1 5 1  
1.1760 
1.2627 
1.3799 
1 .5192  
1.6819 
1.8567 
2.0965 
2.2228 
2 .3973  
2.5557 
2,6900 
2.7962 
2.866 1 
2.8980 
2.8878 
2.8365 
2.7116 
2.6087 
2.U379 
2.2373 
2.C101 
1.7658 
1.5099 
1.2524 
1 .oooo 
0.7622 
0.5U57 
0 .3581  
0.2055 
o.oq20 
0.0239 
0.0001 

10. 

i . o o n 0  
1 .0735  
1 .0630  
1 .0891  
1.1u09 
1.2126 
1.3066 
1. (1235 
1.5558 
1 . 7 0 2 1  
1 . e 5 3 3  
2 . 0 0 6 5  
2.1525 
2.2868 
2.9029 
2.4953 
2 .5607  
7 . 5 9 3 9  
2 .5950  
2.5599 
2.U920 
2 . 3 8 8 1  
2.2566 

1.9116 
1.7086 
1 .la950 
1,273tr 
1.0543 
0 .8UOB 
0 . 6 U l U  
O'U608 
0 . 3 0 5 1  

0.0855 
0 .0296  
0 .OD97 

2 .  o s w  

0 .1751  

10. 

1 .0000  
1.0233 
1.0607 

l . l l U 5  

?.2E16 
1 .3785  
1.51'5 
1 .6799  
1 . 8 5 U 0  
2 .0380  
2 . 2 2 c 1  
2 .  39us 
2 .5528  
2 . 6 8 7 6  
2 .7936  
2 . 8 6 3 7  
2 ,  R96U 
2.88611 
2 .8356  
2 . 7 U l 5  
2 .6093  
2.U39U 
2 .2399  
2.0136 
1.770U 
1.515U 
1.2590 
1 . 0 0 7 6  
0 .7707  
0 .5550  
0 .3681  
0 . 2 1 6 1  
0.1O3ir 
0 . 0 3 5 1  
0.0115 

1.0759 

1.1752 

0. 

1.0'?00 
1.0231 
1.0622 
1.0876 
1.1383 
1.2090 
1.301R 
1,0176 
1 . 5 U 8 5  
1.69U1 
1 . 8 U U 6  
1.9971 
2.1U27 
2.2769 
2 .3931  
2.4860 
2.5523 
2.5867 
2.5895 
2.5560 
2.4909 
2.3905 
2.2613 
2.1029 
1.9233 
1.72UO 
1 .5141  
1.296' 
1.0809 
0.8708 
D.6746 
0.U969 
9.3U36 
0.2196 
0.1275 
0.0723 
0 .0529  

2. 

1.0000 
1.c222 
1.0600 
1.0833 
1.1313 
1 .1991  
1.2886 
1 . U O l U  
1 ."29? 
1.6"22 

1.9711 
2 .1156  
2.2093 
2.3659 
2.U602 
2.5288 
2.5666 
2.5738 
2.SU63 
7.11 873  
2.3906 
2.2737 
2.12U6 
1.9546 
1.7655 
1.5650 
1.3588 
1.1530 
0.9r.25 
0.7651 
0.=952 
O . U U 8 7  
0.3300 
0 .7u20  
0.1892 
0.1'06 

1 . ~ 2 0 4  

1 .5  

1.0000 

1.6563 
1.0799 
1.1256 
1 . lS l l 0  
1 .2779 
1. 3R8 1 
1.5135 
1 . S C 4 2  
1.800' 
1.9Un' 
2.0932 
2.226 5 
2.3U3U 
2.U387 
2.5097 
2.5U97 
2 .560h  
2.?375 
2.11838 
2 .3972  
2.2831 
2 . l U 1 5  
1.97911 
1.7986 
1.6073 
1. 11087 
1.2110 

0.8360 
0.67U6 
O . S 3 3 =  
0.U193 
0.33u5 
0.2836 
0.265? 

1 . ~ 2 1 5  

i . n i ~ 3  

1.0 

i . o o o n  
1 ,02c0  

1.0727 
1.0511- 

1. 113U 
1 .1735  
1. 25U5 
1.7590 
1.0789 
1.51u- 
7.7565 
1 .9023  
2.0035 
2.175R 
7.2q32 
2.3S06 
2. U6118 
2.5112 
2.5296 
7.5163 

2. U007 
2.3013 
2, 1758 
3 . r ) l O R  
1 .8680  
1 . 6 9 U R  
1.51U5 
1 .33uu  
1. 1587 
0.4939 
0 . 3 U U U  
0. 7153 

0.5329 
0 .0961  
0. U 6 9 9  

2 . ~ 7 0 0  

r t ,  5 1 ~  

p . l i  

1.0000 
1. C 189 
1 .0521  
1.067U 
1.10U3 
1. 1603  
1.2367 
1.3360 
1.U522 
1. '849 

1.865U 

2. 1360 
2.253h 
2.3525 
2.0295 
2.8802 
2.'0U3 
2.U983 
2.U6U5 
2.0012 
2. 3129 
2.1998 
2.067-  
1.9186 
1.7597 
1.5928 
1. U262 
1.2633 
'1. l l O U  
0 . 9 7 l f  
0 . 8 5 1 5  
0. ' 5 U  1 
0.5819 

0.6211 

1.72211 

2 . ~ 0 ~ 7  

n . 6 3 8 2  

@ * A  

1.oo09 

?.On83 
1.0593 

1. 1393  
1.7~390 

1 . n o 8 8  
1 .5339  
1.666U 
1.80U6 
1 .9UOC, 
?.070n 
2.1876 
2.2RRc 
2.3698 
2. u7-2 
2.ui;on 
2. Ut555 
2.UU52 
2.3980 
2.327U 
2.2339 
2.1225 
1 . 9 1 5 U  
1.8581 
1.'1111 
1.5590 

1.2931 
1. 171U 
1 .Os60 
F . 9 Q O 3  

0 .8783  
0.8651 

1.0171 

1.0900 

I. 3007 

1.11270 

0.9169 

R P T T O  OF Kr)?T TO P1JTHBRFCPT) SCsTTFQTNG ?I? ES, Z=?9 

U. 

1.0000 

1.0600 
1.07U6 
1.1121 
1.1717 
1.2567 
1.3722 
1.509R 
1.6708 
1.BUUl 
2.0267 
2 .2081  
2.3819 
2.5401 
2 .6751  

2. dS3 1 
2.8875 
2.8797 
2.5316 
2.7406 
2.6121 
2.11162 
2.2509 
2.0292 
1.7906 
1.5408 
1.2885 
1.0U15 
0.8086 
0 .5966  
0.U129 
0,2630 
0.1526 
0.585U 
0 .0621  

1.0230 

2 . 7 0 1 ~  

7. 

1.0000 
1.0221 
1 .0583  
1.0709 

1.162fi  
1.2u33 
1.35U9 
l . U P 4 6  
1.6U59 
1 .E159 
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115  
120 
125  
130  
135  
1 4 0  
145 
150  
155  
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165  
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100. 

1,0000 
0.9998 

1.0009 
1.0016 
1.002 1 
1.0027 
1.0032 
1.0038 
1.0043 
1.0040 
1.0053 
1.0058 
1.0063 
1.0067 
1.0072 
1.0076 
1 .PO80 
1.0083 
1.0087 
1.0090 
1.0093 
1.0096 
1.0099 
1 .0101  
1.0103 
1.0105 
1 .O 107  
1.0108 
1.0110 
1.0111 
1.0112 
1.0113 
1.0112 
1.0120 
1.0065 
1.0061 

1.0007 

100. 

1 .oooo 
0 .3998  
1.0013 
1.0021 
1.003U 
1.0046 
1.0059 
1.0071 
1.008U 
1 .0096 
1.0108 
1.0120 
1.0131 
1.01u2 
1.0152 
1 .@162 
1.0171 
1.0180 
1.0188 
1 .@196 
1.0203 
1.0210 
1.0216 
1.0223 
1.0228 
1.023U 
1.0237 
1 .02u2 
1.02115 
1.0249 
1.0251 
1.025U 
1.0256 
1.0255 
1.0268 
1 . o l e 8  
1.0112 

10. 

1.0000 
0 .9998  

1 . 0 0 0 9  
1 .0016  
1 .0021  
1 .0027  
1.0032 
1.0038 
1.00U3 
1 .00U8 
1.0053 
1 .0058  
1.0063 
1 .0067  
1.0072 
1.0076 
1 .0080  
1.0083 

1.0090 
1.0093 
1.0095 
1.0098 
1.0100 
1.0103 
1 .0104  
1.0106 

1.0109 
1.0109 
1.0110 
1.0110 
1.0106 

1.0063 
1.0061 

1 .0007  

1 .0087  

1.0107 

1.0107 

10. 

1 . o o o o  
0.9998 
1.0013 
1 .0021  
1 .0034  
1 .OOU6 
1.0059 
1 .0071  
1 .0084 
1 .0096  
1 .0108  
1 .0120  
1 . 0 1 3 1  
1.01u2 
1.0152 
1 .0162  

1 . 0 1 8 0  
1.0188 
1 .0196  
1.0203 
1.0210 
1.0216 
1 .0222  
1.0227 
1.0233 
1.0236 
1.02111 
1 .0243  

1.02118 
1.0250 
1.02U9 
1.02113 
1.02u1 
1.0164 
1.01112 

1 .0171  

1.02117 
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u .  

1.0000 
0.9990 
1.0007 
1.0009 
1.0016 
1.0021 
1.0027 
1.0032 
1.0038 
1.0043 
1.00U8 
1.0053 
1 .0058  
1.0063 
1.0067 
1.0071 
1.0075 
1.0079 
1.0082 
1.0086 
1.0089 
1.0092 
1.0090 
1.0097 
1.0099 
1.0101 
1.0 102  
1.0103 
1.0104 
1.01ou 
1.0103 
1.0102 
1.0098 
1.0091 
1.008U 
1.0061 
1.0061 

2. 

1 .0000 
0.9999 

1.0009 
1.0016 
1.0021 
1.0027 
1.0032 
1.0038 
1.0OU3 
1.OOU8 
1 . O E 3  
1.0057 
1.0062 
1.0066 
1.0070 
1. 00’U 
1.0018 
1.0081 
1.008U 
1.0087 
1.0089 
1.0091 
1 .Oil93 
1.0095 
1.0096 
1.0096 
1.009’ 
1.0096 
1 .0095 
1.0092 
1.0088 
1.0083 
1.0076 
1.0070 
1.0061 
1.0061 

1.0007 

1.5 

1.0000 
0.9999 

1.0009 
1.0016 
1.0020 
1.002’ 
1.0032 
1.003’ 
1.00u2 
1.OOU8 
1.0052 
1,0057 
1.0061 
1.0066 

1.00’3 
1.0077 
1.0080 
1.0083 
1.0085 
1.0088 
1.0089 
1.0091 
1.0092 
1 .0093  
1 .0093  
1.0093 
1.0091 
1.0089 
1.0086 
1.0082 
1.0078 
1 .0072  
1.0067 
1 .0061  
1 .0061  

1.0007 

1.0070 

1.0 

1. 0000 
0.9994 
1.0007 
1.0009 
1.0016 

1. 0026  
1 ,0031  
1.0037 
1.00u2 
1.00U’ 
1 .0051 
1. 0056 
1.0060 
1.006”  
1.0@6S 
1 .0071  
1.007u 

1.0080 
1.0082 
1 ,008U 
1 .0085  
1 .0086  
1.008’ 
1.0087 
1.OP86 
1.0086 
1.008U 

1.002n 

1. on77 

1.0082 
1 , 0 0 7 ~  
1.00’5 
1.00’1 
1.006’ 
1.0065 
1.0061 
1 .0061  

P . 8  

1. 0 0 0 0  
0.9999 
1.000’ 
1 .0009 
1.0016 
1.0020 
1 .0026  
1 .0031  
1.0037 
1.OOUl 
1.0CU6 
1.0051 
1.0055 
1 .0059  
1.0063 
1 .0067  

1.0073 
1.00’5 
1.0078 

1.ooe1 
1.0082 
1.0083 
1 .cog3 
1.008U 
1.0083 
1.0082 
1.0080 
1.0078 
1.0075 

1.0069 
1.0066 
1.006U 
1.0061 

1.0070 

1. o c a 0  

1 .0072  

1.0061 

0.6 

1. 0000 
0.9999 
1 .OF06 
1 .0009 
1.0015 
1.0020 
1.0026 
1.0031 
1.0036 
1 .0ou1 
l.ObU5 
1.0050 
1 , 0 0 5 U  
1.0058 
1.0062 
1.0065 
1.0168 

1 .@0’3 
1.0075 
1.007’ 
1.00’8 
1.0079 
1.0079 
1.0079 
1.0079 

1.0071 

a 0078 
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.007U 

.0069 

.0067  
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1.0000 
0.9998 
1.0013 
1 . c 0 2 1  
1.003U 
1.00U5 
1.0059 
1.0071 
1.0084 
1.0096 
1.0108 
1.0119 
1.0130 
1.0141 
1.0151 
1.0161 
1.0170 
1.0179 
1.0186 
1.019u 
1.0201 
1.0208 
1.0213 
1.0219 
1.0224 
1.0229 
1.0231 
1.0235 
1.0236 
1.0237 
1.0235 
1.0232 
1.0225 
1.0210 
1.0193 
1.01u9 
1.0142 

2. 

1. ooeo 
0.9998 
1.0013 
1.0020 
1.0034 
1.0045 
1.0059 
1.0071 
1 .0083  
1.0095 
1.0107 
1.0118 
1.0129 
1 .O 139 
1.01u9 
1 .O 159 
1.0167 
1.0176 
1.0183 
1.0190 
1.0196 
1.0203 

1.0212 
1.0215 
1.0219 
1.0219 
1.0221 
1.0219 
1.0217 
1.0211 
1.020u 
1.0192 
1 .o 177 
1.0163 
1 .O 145 
1.01U3 

1.0207 

1.5 

1.0000 
0.9998 
1.0013 
1.0020 
1.00311 
1.00fJS 
1.0058 
1.0070 
1.0083 
1.0095 
1 .0106  
1.0117 
1.0128 
1.0138 
l .O lU8  
1.015’ 
1 ,0165 
1 .0173  
1.0180 
1.0187 
1.0193 
1.0199 
1.0203 
1.020’ 
1 .0209 
1.0212 
1.0212 
1.0212 
1.0209 
1.0205 
1.0199 
1.0191 
1.0180 
1.016’ 
1.0157 
l . O l 4 U  
1.01113 

1.n 

1.0000 
0.9998 
1 .0013  
1.0020 
1 . 0 0 3 U  
1.oouu 

1.0069 
1.0082 
1.0093 
1.0105 
1.0115 
1.0126 
1 .0136  
1.01U5 
1.0153 
1.0161 

1.01’5 
1.0181 
1.0186 
1 ,0191  
1.019u 
1.0137 
1.0198 
1.019q 
1.0198 

1.0193 
1.018R 
1.0182 
1.01’5 
1.13166 
1.0157 
1.0151 
1.01uu 
1.01U3 

i . onq8  

i . o i 6 a  

1.019- 

0.8 

1 * 0000 
0.9998 
1.0013 
1.0020 
1.0033 
1.oouu 
1. 005’ 
1.0069 
1.0081 
1.0092 
1.010u 
1 . 0 l l U  
1.012u 
1.01311 
l . O l U 2  
1 .0151  
1.0158 
1.0165 

1.0177 
1.0181 
1.0186 
1.0188 
1 .0191  
1.0191 
1.0192 
1.0190 
1,0188 
1.01RU 
1.0180 
1.017s 
1.0168 
1 .0161  
1.015U 
1.0149 

1.0111u 

i . n i ’ i  

i . o i a f i  

0 .6  

1.0000 
0.9998 
1.0012 
1 .OD20 
1.0033 
1.0043 
1.0056 
1.0068 
1.0080 
1 .0091  
1.0102 
1.0112 
1.0122 
1.0131 
1.0139 
1 .0147  

.015U 

.0160 

.O 166 

.0171 

.0115  

. 0178  
, a  180 
,0182 
,0182 
.0182 
.0180  

1.0178 
1.0175 
1.0171 
1.0166 
1 .0161  
1.0156 
1.0151 
1.01U8 
1.0lUU 
1.01411 

n.u 

1.0000 
o.999“ 
1 .OF06 
1 .0009  
1 . 0 0 1 5  
1 . 0 0 1 9  
1 .0025  
1.0C30 
1.0035 

1.00uu 
1.oouc 
1.0052 
1.0056 

1.0062 
1.0065 
1.0067 
1.0069 
1 .00’1 

1.00’3 

1.0039 

i .on59 

1.n072 

i . o n T u  
1 . 0 0 7 ~  
1. 00’U 
1.1107U 
1.0073 
1.0072 

1 .@e69  
1.0068 
1 .On66 
1 .0065  
1.0063 
1.0P63 
1.0062 
1.0002 

1.0n70 

0 . u  

1.0000 
0.9998 
1.OF12 
1.0019 
1.0032 
1.0042 
1.0055 
1.0066 
1.0078 
1. 0088 
1.0099 
1.0108 
1.0117 
1.0126 
1.013U 
1.01u1 
1.OlU’ 
1 .1153 
1.015’ 
1 .0162 
1.0165 
1 .0168  
1.0169 
1.0170 
1.0170 
1 .0170  
1.0168 
1.0167 
1.016‘4 
1.0162 
1.0158 
1.0155 

l . O l U 9  
1.01U7 
1.0145 
1.01115 

1.n152 

0 . 2  

1.007c 
0.q999 

1.0C09 
1 .00 lU  
1 .0019  
1.002u 
1 . 0 @ 2 8  
1.0P33 
1.0037 
1 . 0 f C l  
l.OOU5 
1.0PU9 
1 .0052  
1. O F 5 r  
1.0CC’ 
1.0059 
1.0C61 

1.0CEU 
1.0w5 
1.0066 
1.006’ 

1.006’ 
1.006’ 
1. 0067 
1.0‘266 
1.0066 
1.006C. 
1 .0065  
1 . 0 @ 6 U  
1.006U 
1.0063 
1.0063 

1.0@63 

i . n r i l 6  

1 . ~ 6 3  

7.0067 

1 . 0 ~ 3  

0.2 

1. o n o o  
0.9998 
1.0010 
1.0018 
1.0030 
1 . O P U 0  
1.0052 
1.0062 
1.00’3 
1.0083 
1.0093 
1.0101 
1.0110 

1.0120 
1.0130 
1.0135 
1.OlU0 

1.0198 
1.0150 
1.0153 
1.015U 
1.0155 
1.0156 
1.0156 
1.0156 
1.0156 
1.0155 
1.0154 
1.0153 
1.0152 
1.0151 
1.0150 
1.01UQ 
1.0109 
1.0 lU9 

1.0117 

i . n i u u  

3 . 1  

1 . 9 0 0 F  
0.9990 
1. D00C 
1.030e 
1 .0013  
1.0017 
1.0023 
1.332’ 
1 .3031 
(.PO39 
1.0@39 
1.33113 
1.OCU6 
1.FOUO 
1.0051 
1.335u 
1.0056 
1.305’ 
1.0059 
1.336? 
1.0C61 
1.0962 
1. 0 0 6 3  
1 .3163  
1.006U 
1.906U 
1. @ r ) 6 U  
1.316U 
1.006U 
1 .0?6E 
1 . 0 @ 6 U  
1.536U 
1.006U 
1.006U 
1. 306C 
1.306U 
1. 906U 

3 . 1  

1. 0000  
0.999A 
1.0008 
1.0315 

1.??3’  
1. D O U 8  
1.0058 
1. PO68 

1.3087 
l.CO95 
1.0103 
1.0119 
1.0116 
1.3122 

1.0027 

1. ~ 0 7 8  

1.0 
1.3 
1.0 
1.3 
1.0 
1.3 
1.0 
1.0 
1.3 
1.0 
1.0 

2’ 
3 1  
3= 
39 
u 1  
u u  
U 6  
U 8  
uq 
5 1  
E.2 

1.3152 
1 .0153  
1.3153 
1.C158 
1.31511 
1.01‘U 
1.315u 
1.0154 
1.015U 
1.015U 



10 .  

I . 0 0 0 0  
0.9994 
1.001~ 
1 .002u  

1 .0053 
1 .  0r l i9  
1.0083 
1.00Qr) 
1.0113 
1 . 0 1 2 7  
1.0140 
1.015u 
1 .0 166 
l " 0 l 7 8  
1.0190 
1.0203 
1.021 1 
1.022 1 
1.0230 
1.0238 
1 . 0 2 u 7  
1.025U 
I.I)2a? 
1.0267 
1 .027U 
1 .0278  
1 . 0 2 8 3  
1.0286 
1.0290 
1 I 0292 

1 a 0293 

i . O Z R 3  
1 .0148  
1.n1s9 

1.ooun 

1.0290 

I - 0 2 8 6  

u. 

1.0000 
0.9Y9fl 
1.G015 
7.002u 
1.00a0 
1.0043 
1 , 0 0 6 9  
1,0083 
1.  0098 
1.0111 
1.0127 
7.0180 
1.0157 
1.0166 
1.0177 
1 . 0 1 8'1 
1.0199 
1.0110 
1.0219 
1.0228 
1,0230 
? . 0 2 U U  
1.0751 
1.0258 
1.0263 
1.0769 
1.9272 
1.0276 
1.0277 
1 .0279  
1.0T77 
1,0273 
1 .0265  

1.0227 
'1.~3178 
1 .  c 1 69 

i.02ua 

2. 

1.0000 
0 . 9 9 9 8  
1.9015 
1.002u 
1.0045 
1 . @ 0 T 3  
1.0069 

1.0098 
1.0111 
1.0 126 
1 .0 739 
l.0152 
1.016U 
1,0175 
1 .0106  
1 - 0  19f. 
1.0206 
1.0215 
1.0224 
1.0231 
1.0238 
1.02su 
1.0250 
1.9253 
1 , 0 2 5 7  
1.0259 
1.0260 
1.0258 
1.0256 
1.0249 
1.02U0 
1.0227 

?,0191 
1.0172 
1,0l59 

a.0083 

i.nzio 

1.5 

1.Ofi00 
0.999 P 

1.007u 
l . F C 3 7  
1.0052 
1.0F6H 
1.0082 

1.0111 
1.012c 
1.0138 
1.0150 
3.0 16 7 
1 . 0 1 7 ~  
1.0 'I 8 11 
1 . 0 1 9 U  
1.c20u 
1 0 9  12 
1.0220 
1*07?-  
1 .  P23ri 
1.023" 
1.02uu 
1 I/ m 2u 6 
1.07U9 
i .'i2U9 
1.0209 
1.07U6 
1.0202 

1*0?75 
1.026 3 
7,019H 
1.0186 
1.0171 
1.0169 

i.onic 

1.0007 

1 . 0 2 2 5  

l * l l  

1.0000 
n. 9'498 
1.00lO 

1.0039 
1.0052 

1 I I)(? 8 1 
1.0096 
Il .0lOY 
1 .0123  
1 .0135  
l . ' j l u g  
1.0159 
1 " 0 1-1 il 
1.0130 

7 . 0 1 9 3  
1 I 0106  
1.02?3 
I &  0219 
1.0125 
1.0728 
1.0737 
1 . 0 7 3 u  
1.023' 
1 . 0 2 3 U  
1.9232 
1.0220 
1.9223 
1.0215 
1 . 020'' 
1 .0197  

1.0179 
1.0171 

1.0021 

1.0nc7 

i . o i a 9  

1.01a7 

1.0170 

0*8 

1 .0000  
0.999a 
1 o r )  I u 
1.0023 
'I , 0 I) 3 7 
1.00:1 
1, on67 
1.0080 
$.no95 
1.0108 
1.ri12? 
1.013U 
1.07U6 
1 . 0 1 5 7  
1.0167 
1.0177 
1.@?$6 
I . r i l 9 U  
1.0201 
1.0208 
7 , 0 2 1 3  
1. I) 2 1 8 
7 . 0 7 2 2  
1.n225 
1.0225 
9.0226 
1.0z2u 
1.0227 
1.0218 
1.0213 
1,0205 
1,0199 
1 .  !i 14 1 
1 ,0183  

1.0171 
1 . 0 1 7 0  
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1 c o .  

1 .OD00 
0.999R 
1.0015 
1.002u 
1.0040 
1 .no53 
1.0069 
1 . 0 0 R 3  
1.0099 
1.011 1 
1.0127 
1,0141 
1.0154 
1.0166 
1.0178 
1.0190 
1.')20 1 
1.011 1 
1.0L21 
1.023 1 
1,0239 
1.0247 
1,(?254 
1.0762 
1.0263 
1 .0275 
1.027'3 
1.0285 
1.0388 
1.0793 
1 . 0 2 9 f  
1.029'3 
1.0302 
1 , 9 3 0 1  
1.03111 
1.bL28 
1 .0169  

O.U 

1.0000 
0 .?OD!? 
1 .0013  
1.0027 
1 . 0 0 3 7  

l .0ndu 
1.110"7 
1.003 1 
1,0103 
1 . 8 1 7 6  
3.0127 

i . l i cua  

1.o13n 

?.on00 
0,99YB 
1 . 0 0 P U  
1 , 5 0 2 3  
1 . 0 0 3 8  
1.0051 
1 0066 
1.0079 
1 . 0 0 9 3  
i . o a 0 6  
i . o a 9 9  
1.0131 
1 . 0 1 8 3  
1.0153 
1.0163 
1.0173 
1.01R1 
1 . o i a Q  
1 . 0 1 9 5  
1.n2oi 
1.0Ll)ri 
1.0219 
1 . 0 2 1 2  
1.0215 

1.0715 
1.02'17 
1.0211 
1.0207 
1 .0202 
1 . 0 1 9 7  
1.0191 
1.0185 
1.0177 
1.0175 
6 .0172  
1 . 0 1 7 1  

1.0215 

50 
55 
60 
6 5  
70 

a.oio8 1.0101 
1.011:2 1 .7111  
1.0129 1.O12T 

1.0109 
1 , 0 1 5 -  
1.0165 75 

80 
85 
90 
Y5 

100 
105 
1 1 0  
115 
120 
125 
130 
135 
1 a 0  
1115 
150 
155 
160 
165 
170 
175 
185 

1. f) 1'3 
1 .0180  
Y.0185 
1.0190 
l.019U 
1.71YB 
1.C199 

1.0201 
3 .0199  
1.1~19' 

I O .  

1 .OD90  
0 . 9 9 9 8  

1.0077 
1.0on6 
1 .0061  
1,0080 
i . G O 9 6  
1 .0114  
1.0130 
1,0147 
1.0163 
1.017H 
1.0193 
1 .0707  
1.0220 
1 . 0 2 3 3  
1.0205 
1.0256 
1.0267 
1.0277 
1 . 0 1 ~ 7  
1 ~ 0295 
1.01rlu 
1.0310 

1 . 0 3 7 3  
i .0329 
I . 0 3 3 3  
1 . e 3 3 8  
S.03QO 
1.03rr2 
1 . 0 3 U 1  
1.0334 
1.0329 
1 , 0 2 3 U  
1.019Y 

i , o n i 7  

1.0310 

2. 

1 , D O G D  
0 ' 9 9 9 8  
1 .0017  

1.0035 
1.0061 
1.0@?9 
7.0095 
1.0113 
1 .o 12'3 
1.01C5 
1 .O 161 
1.0176 
11,0190 
7.02n3 
.0216 

0 228 
.0200 
.0250 
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1.279U 
1 .2685  
1 .1822  

10.  

1 . 0000  
0 . 9 9 7 6  
1.0038 
1 .0094  
1 .0182  
1 .0268  
1 . 0 3 6 6  
1 .OU61 
1 .0560  
1 . 0 6 5 5  
1 . 0 7 5 1  
1 .0843  
1 . 0 9 3 3  
1.1020 
l . l l 0 U  
1.118U 
1 .1261  
1.133U 
1 . 1 4 0 3  
1 .1u70  
1 . 1 5 3 1  
1 .1590  
1.16UU 
1 . 1 6 9 5  
1.17Lll 
1.1-85 
1 , 1 8 2 2  
1 . l a 5 8  
1 . 1 8 8 6  
1 . 1 9 1 3  
1. 1931  
1 . 1 9 9 5  
1.19U9 
1 .1930  
1 . 1 8 8 7  
1 . 1 6 0 1  
1 . 1 2 7 7  
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1 . 0 0 0 0  
0 . 9 9 5 9  
1 . 0 0 3 1  
1 .01ou  
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1 . 0 5 9 5  
1 .0730  
1 .OB62 
1 . 0 9 9 5  
1 . 1 1 2 3  
1 .1249  
1 . 1 3 7 1  
l . l U 8 9  
1 . 1 6 0 2  
1 . 1 7 1 1  
1 . 1 8 1 5  
1 . 1 9 1 3  
1 .2008  
1.2C95 
1 .2179  
1 . 2 2 5 6  
1 .2330  
1 . 2 3 9 6  
1.2U58 
1 . 2 5 1 2  
1 .2563  
1 .2606  
1.26UU 
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1.  1823  
1 .2287  
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1 .0558  
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1.1578 
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1.1859 
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1 .1849  
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1 .1382  
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1 .0000 
0.9975 
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1 .1283  

1.5 
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1.003U 
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1 .1566  
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1.0086 
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1 .0539  
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1 .0811  
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1. 11175 
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1. 15'1 
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1.  1393 
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1. 1305 
1.  1293  

1.0171 
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1 .0000  
0 .9972  
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1 .0093  
1 .0167  
1 .0250  
1 .0345  
1 .OU36 
1 .0531  
1 .0623  
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1 .0800  
1.088U 
1.0960 
1 .1041  
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1 .1243  
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1 .1528  
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1 .1550 
1. 15U9 
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1. lU29 
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1 .1507  
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0 .9971  
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1 .0077  
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1.0426 
1.0519 
1.0609 
1 , 0 6 9 8  
1 . O m 3  
1 .0865  
1 .0943  
1 .1016  
1 .1086  
1.1150 
1.1210 
1.1260 
1.131U 
1.  135' 
1 .1395 
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1.1453 
1. 1U71 
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1. 
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412 
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1.006' 

1 .0227  
1.01117 
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1 .nu06 
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1.06-'0 
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1 .0905  
1 .0975  
1.10111 
1 . 1 1 0 1  
1.115' 

1 .1252  
1 .1292  
1 .1327  
1 . 1 3 5 5  
1.13'9 
1 .1396  
1 .1408  
1.1UlU 
l . l U 1 5  
1.  l u l l  
1.lUOU 
1 .1392  
1.13'9 
1 .1365  
1 .1351  
1.13U1 
1 .1333  
1.1330 

1 .0831  

1 .1207  
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1.0000 
0 .9958  
0.9"96 
1.0039 
1 .0112  
1.018' 

1 .0357  
l.OUU3 
1.0526 

1.0685 

1 .0828  
1 .0803  
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1. lP62  
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1.1190 
1.1224 
1. 1 2 E 5  
1. 1221  
1. 130u 
1 .1373  
1. 1339 
1.  1352  
1. 1362  
1.1370 
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1.13'9 
1 .1382  
1,  13PU 
1. 1385  
1.13RS 
1. 1385  

1 . 0 2 7 2  

1.06117 

1. 0-9 

1.0-u 
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1. 0 0 0 0  
0 . 9 9 u 5  
0.9965 
0.999E 
1 .0058  
1.312E 
1.020'5 
1 .3285  
1.0361, 

1. Cc26 
1 .3601  
1 .0673  
(.?TU1 
1.080E 
1.3865 
1.0322 
1.39'= 
1.102u 
1 .1371  
1.1114 
1.1155 
1 .1193  
1.122P 
1 .1262  
1 .1292  
1 .1321  
1.13U' 
1 .1371  
1.1392 
1. l u l l  
1.1U2R 
1.111111 
l . lUE2  
1. l u 5 9  
1. lU65 
1.146C. 

i . 3uua  
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1.0000 
0 .9959  
1.0030 
1 .0103  
1.0217 
1 .0332  
1.0U63 
1 .0593  
1.0728 
1 .0859  
1.0991 
1.1119 
1. 1245  
1 .1366  
l . l U 8 3  
1 .1595  
1. 1703  
1 .1806  
1 . 1 9 0 3  
1.1996 
1 .2082  
1.2103 
1.2238 
1.2308 
1.2310 
1.2U28 
1.2477 
1.2520 
1 .2551  
1.2575 
1 .2581  
1.2570 
1 .2528  
1.2432 
1 .2762  
1.1975 
1. 1 8 2 5  

2. 

1. O0OF 
0 .9958  
1.0028 
1 .0099  
1 . 0 2 1 3  
1.032' 
1.0U57 
1.0586 
1.072@ 
1 .0851  
1 .0981  
1 .1108  
1.1232 
1. 1351 
1 . lU66  
1.1576 
1. 1681  
1.1'81 
1 .1875  
1.1"U 
1.20U5 
1 .2122  
1 .2191  
1.225U 
1 .2307  
1.23511 
1.2390 
1.2U17 
1.2U28 
1.2U26 
1 .2u02  
1.235U 
1 .2273  
1.2156 
1.2019 
1.1882 
I .  1831 

1 .5  

1 .0000  
0.995' 
1 .0026  
1.C097 
1.0200 
1 .0323  
1.0U53 
1.0581 
1 . 0 ~ 1 U  
1.08U3 
1 . 0 9 7 3  
1.1099 
1.1221 
1 .1339  
1 .1453  
1.1561 
1. 166U 
1.1762 
1 .1853  
1 .1939  
1.201" 
1.2090 
1.215' 
1 .2213 
1 .2261  
1 .2301  
1.2329 
1.23U7 
1.2350 
1 .2337  
1 .2303  
1.22u- 
1.216' 
1 .2065  
1. 1960  
1. 1868  
1.1836 

1 .0  

1 . 0 @ 0 0  
3 .9959  
1 .0022  
1.  0091  
1 . 0 2 c 1  
l .031U 
1 .04u2  
1 . 0 5 6 9  
1.0'00 
1.0E28 
1 . 0 9 5 5  
1.  1079 
I .  1109 
1.131U 
l.lU2U 
1.  1529  
1. 1628 
1 .1722  
I .  l a n e  
1.  1889 
1. 1961  
1.2027 
1 .2085  
1 . 2 1 3 5  
1.21'4 
1 .2205  
1. 2223  
1.2230 
1.7'273 
1 .2202  
1.216U 
1 .2113  
1. 2Fu9 
1.19'8 
1.19111 
1. 186u 
1.18U7 

F . 8  

1 .0000  
0 .995u  
1.9018 
1 .0086  
1.0195 
1.030' 
l.OU3U 
1 .0559  

1 .0816  
1 .09u2  
1 .1063  
1. 1182  
1 .1295  
1. lU03 
1 .1505  
1. 1602  
1 .1692  
1. 1775  
1 .1853  
1. 1922  
1.198U 
1 .2037  
1 . 2 0 8 3  
1.2118 
1.21uu 
1.2159 
1 .2163  
1 . 2 1 5 3  
1 .2133  
1 . 2 0 9 9  
1 .2055  
1. 2003  
1.1950 
1. 1 9 0 1  
1 .1E68  
1 .1856  

1 .0689  

0.6 

1 . 0000  
0 .9951  
1.0012 

1 .0185  
I .  on78 

1 .0295  
1.  o u z o  
1 .0543  
1 .0671  
1.0'96 
1 .0920  
1 .1039  
1 .1154  
1.126U 
1 .1369  
l . l U 6 8  
1 . 1 5 6 1  
1. 1647 
1. 1'27 
1.1'99 
1.186U 
1 .1q22  
1.  1970 
1 .2011  
1 .2043  
1.2065 
1.2077 
1.2080 
1 . 2 0 7 3  
1 .2056  
1 .2031  
1 .1999  
1.196U 
1. 1929 
1. 1900 
1 .1879  
1 .1872  

0 . 4  

i . o n o o  
0.9?U6 
1 .0001  
1.0061 
1.0 164 
1 .0271  
1 .0392  
1 .0513  

. 0 6 3 8  

.0'59 
, 0 8 7 9  

.11OE. 

. 1211  

. 1 3 1 1  
. l a 0 5  . lU93 
.157u 

1.16U8 
1.17'16 
1. 1775  
1 .1829  
1.14'0 
1 .1912  
1 .1942  
1.196U 

.oqau 

.19'9 

. l o 8 6  

. 1 9 8 7  

.1922  
. 1 9 7 1  
.1958  
.19U2 
.192' 
. 191u  . l a 0 6  . 1902  

0.2 

1.0000 
0 .9033  
0.99'0 
1 .0018 
1.0110 

1 .0323  
1.0U3? 
1 , 0 % 5 5  
1.0671 
l . c - 8 u  
l.OR93 
1 .0008  
1 .1098  
1. 1192 
1 .1280  
1. 1362  
1.1038 
1. 1509  
1. 15'3 
1 . 1 6 3 3  
1 . 1 6 8 6  
1.1'34 
1.  17'7 
1. 1 8 1 5  
1. l a u s  
1 .1877  
l . l Q O 1  

1 .0200  

1. i a ? i  
1 .1038 
1. 19q2  
1 .1962  
1. 19'0 
1.19'6 
1. 1980  
1 . 1 9 8 3  
1 .1982  

0 . 1  

l.?.JC!O 
0 .99  16 
0.992 '  
0.09511 
1.3328 
1 .3115  
1.0218 
1 .3325  
1. n U 3 q  
1 .250 '  
1 . 0 6 5 6  
1.0'62 
1. 086fL 
1 .3961  
1.1@5U 
1 .11u2  
1 .1225  
1. 130u 
1. 13'9 
1.14no 
1.1517 
1 .1579  
1. 16U0 
1 .1696  
1.17'50 
1.1ooc) 
1.18U7 
1.1R91 
1 .1932  
1.196P 
1 .2001  
1.202q 
1 .2052  
1.20'1 
1.2C8U 
1.209u 
1.2096 



I O .  

1 .0000  
0 . 8 9 h 6  
1 . 0 0 2 3  
1 . o r 0 5  
1.023h 

1 9+76 
1 e 0679  

1 . 0 9 9 7  
1 .1156  
1 .1310  
1.11161 
1 .1609  
1.1-50 
1 . 1 8 8 8  
1 . 2 0 1 1  
1 .21u9  
1 * 2265  
1 . 2  38 0 
1 . 2 u u 7  
1 . 2 5 8 9  
1 . 2 6 9 4  
1.2773 
1.28$;$ 
1.2910 
1 . 2 9 9 8  
1 . 3 0 6 0  
1 .3113  
1 . 3 1 5 9  
1.3  195 
1 .3222  
7.3232 
1 .3213  
1 , 3 1 t iQ  
1 ,27R3  
1 .2219  

i . n v 3  

i .onun 

k. 

1.0000 
0 . 9 0 u 6  
1 .0012  
t 01C3 
1 .0234  
1.0369 
1-0573  
1.0676 

1.0994 
1.1151 
1 .1305  
1. I U S 6  
1. 1 5 0 2  
1. 17U3 
1 .1879  
1.7019 
1.2135 
1 .7253  
1 . 2 3 6 6  

1.2571 
1.2562 

1,2825 
2695  

1. 2957 
1.3010 
1.7n5r) 
1.3G80 
1. 4092 
1 .3082  
1 , 3 0 3 5  
a .7928  
7.2730 
1.7 40 5 
1 .2221  

1 .  or 17 

1,21171 

1.2718 

2. 

. aocn  

.?9U5 

.go19 
- 0 0 9 9  
- 0 2 2 9  
.I3363 
- 0 5 1 6  
. 0666  
.OF327 
. 0983  
. I 1 3 9  
. 1 2 9 1  . 1 u40 

11 5RU 
. I 7 2 3  
.1857  
.I9811 
. % I 0 6  
II 2220 
.2329  
.2c29  
" 2 5 2 3  
.2607 
. 2685  
.2 '52 
"2811  
I 2857 
.2892 
.2909  
.2110 
e 2886 
.2833  

- 2 6 0 9  . zuofl 
- 2 2 9 1  
.222Y 

. 2 7 u 2  

1.5 

i . o n o n  
0 . 4 9 U U  
1.0011 
1.0096 
1.0225 
1.03CR 
1.0510 
1.0661 

1.n 

1 .0000  
O.9QQl 
1 .0011  
1 ,Gn8t? 
1 . 0 7 1 5  
1.03U-J  

1 .0606  
1 . ~ 1 9 7  

0.6 0 . 4  

1 .0000 1 .0000  
0.9916 O.so :?O 
1.r3FI)O 0.9985 
1.0072 1.0052 
1 .019u  1 .0168  
1 .3322  1 .0192  
1.01168 l . L j M 3 U  
1.0615 1 . 0 < 7 7  
1.0167 1 ,1729  

1 . 1 f l h b  1 , 1 0 1 3  

1.1396 1.1287 
1 . 1 2 8 0  1.1011s 
7 .1607  1.11'37 
1.172fl 1 . 1 6 5 7  
1. 18111 I .  1-79 

1 .0916  1 . 0 ~ ~  

1.120' 1 . 1 1 5 2  
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1.0000 
0 .99n6  
1 . c 0 2 3  
1 . 0 10 5 
1 .0237  
1 . a 3 7 2  
1.0526 
1.CFUil 
1 I f l 9 4  1 
1 .0998  
1 . 1 1 5 7  
1 .1311  
1 . 1 4 6 ?  
1.1610 
1.1-52 
1 .1990  
1.202 1 
1 . 2 1 U P  
1 ,7268  
1 .738  2 

1.2810 
1.259 1 
1 . 2 6 8 0  
1.2779 
1 . 1 8 6 1  
1 .2938  
1.300- 
3 . 3 0 7 2  
1.3127 
1 .7 17 % 
1 .1221  
1.3259 
1 .3289  
1 .3309  
1 , 3 3 3 7  
1.3256 
1 , 2 ? l h  

0 . 2  

i .onr?o 
0 99 1 4 
0 .  99U8 
0.9998 
1 .0101  

1.03U6 
1.0at31 

1.0758 
1.08911 
1 .1075  
1 . 1 1 5 3  

1. 1389 
l . l U 9 - l  
1 .1595  
1 . 1 6 9 3  
1. l " R  1 
1 .1Q62  
1 .1937  
1.7005 
1. 2 0 6 8  
1 . 2 1 2 3  
1 .217% 
1 . 2 2 1 8  
1. ?257 
1 .2791  
1.132P 
i . 2 3 4 u  
1.236U 
1.2381 
1 , 2 3 1 3  
1.21103 
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1.2s 1 4 
1 . 2 u 1 e  

1 . n 2 i u  

1 .0620  
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0.1 
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0.9898 
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1.0096 
1 .0213  
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1.0731 
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1.1321 
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1.7153 
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1.232 '  
1 .2376 
1.2i120 
1.2U5' 
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1 . 2 5 1 5  
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1. zsu9 
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I .  1990 
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0 . 9 9 3 9  
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1 , 2 0 3 5  1.2001 
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1.097U 
1.112Y 
1.1280 
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1.1570 
1.1707 
1 .1839  
1 . 1 9 6 U  
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1.23'36 
1.2h86 
1.2566 
1 .2638  
1 .269"  

1 .2787  
1.2012 
1 .2819  
1.2807 
1.2172 
1.2710 
1.2619 
1 .2503  
1 . 2 3 7 9  
1.22711 
1.2?3? 

1.230n 

7.2750 

85 
90  
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100  
105 

1 . 1 9 4 7  1 .1859  
1.20rt5 1.1'371 
1 .2135  1 .2035  
1.2216 1 .2111  
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110 
1 1 5  
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135 
140  
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155  
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7.21188 1. 2U29 
1.2597 1 . 2 U R 7  
1.2'=98 1 .2533  

1.2350 1 .2736  
1.2u0-4 1 ~ 22135 
1 .2uuc  1 .2326  

1 . 2 5 3 4  1.2568 

1 . 2 6 7 7  1.2598 
1 . 2 6 7 2  l J t . 9 2  
1.2651 1.25'1 

'1.26611 1 .2589  
1 .2a76  1.2357 
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1 .2502  1.?19? 
1.2rt98 1 . ) 3 ' 3 ?  
1.2UY2 1.239" 
1.2a.56 1,2387 
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1 .2383  1 .2348  
1.23U5 1 .7783  

1 + 2 5  1 1  1.2535 
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1.227F 1 .7275  1 .2289  1 . 2 1 2 2  
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10. 

a . O G C O  
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0 , 9 9 4  1 
1 . ooze  
1 . 0 2 4 1  
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1.05U6 

1.087' 
1.1cIuu 
1 . 1 2 1 2  
1.1375 
1 . 1 5 3 6  
1 . 1 6 7 ?  
1 ,  leu:;  
1 .I989 
1 .2128  
1 . 2 2 6 3  
1 . 2 3 9 0  
1 . 2 5 1 3  
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DIPPERE3TIAL ROTHERPOBD SCATTERING WITHDOT 2 SQOARED PICTOR (BARNS PER STERADILN) 

ENERGYfUEV) 100- 10. 4 -  2. 1.5 1.0 0.8 0.6 0.4 0.2 0.1 
kNGLE (DEG.) 

2 .553D 0 1  .508D 0 3  -282D OU - 9 6 5 8  04 .158D 0 5  .312D 05 .452D 05 .728D 05 .143D 06 .U73D 06 .166D 07 
-3961) 00 .318D 0 2  .176D 03 -603D 03 .988D 0 3  .195D 04 .283D 04 .455D 04 .896D 04 -29613 0 5  . 104D 06 4 

6 
8 

1 0  
1 2  
1 4  
1 6  
1 8  
20  
22  
2 4  
26  
2 8  
3 0  
3 2  
34 
3 6  
3 8  
4 0  
$ 2  
u u  
46 
48 
5 0  
5 2  
5 4 
5 6  
58 
6 0  
62 
6 4  
6 6  
68  
70  
7 2  
7 4  
76 
7 8  
80 
8 2  
8 4  
86 
88 
9 0  
9 2  
9 u  
96 
98  

1 0 0  
102  
104 
106 
108 
1 1 0  
112 
1 1 4  
1 1 6  
118 
1 2 0  
122 
1 2 4  
126 
1 2 8  
1 3 0  
132 
1 3 4  
136 
1 3 8  
1 4 0  
1 u 2  
1 4 4  
1U6 
1 4 8  
1 5 0  
1 5 2  
1 5 4  
156 
1 5 8  
160 
162 
1 6 4  
166 
168 
170 
112 
17'4 
1 7 6  
178  
1 8 0  

.6840-01  

.217D-O1 - 8 8 9 D -  0 2 
.'430D-02 
.233D-02 
.137D-02 
.857D-O3 

.628D 0 1  
-199D 0 1  
.817D 00 
.395D 00 
.214D 00 
.126D 00 
.187D-O 1 
. 5  19D-0 1 
.356D-01 
-252D-01 
.184D-01 
.138D-01 
.105D-01 
- 8  17D-02 
.6 45D-0 2 
- 5  170-02  
.U2OD-02 
.3h5D-02 
.286D-02 
-23911-02 
.2  0 2D- 0 2  
- 1 7 2 0 -  02 
.1480-02  
.12RD-02 . 1 1  1D-02 
- 9 7 1 0 - 0 3  
-853D-03 
.754D-03 
-670D-03 
.598D-03 
.536D-03 
.482D-03 - U 36D- D 3 
-395D--O3 
- 3  5 9D- 0 3  
.328D-03 
.3 0 1 D-03 
.276D-03 
.255D-03 
- 2  35D-0 3 
.218D-03 
.202D-O3 - 1890-03  
.176D-03 

.348D 0 2  

. 1 1 O D  02 

.453D 0 1  

.219D 01 

.119D 0 1  

.119D 03 
- 3 7 8 0  02 
.155D 02 
-750D 01 
.UC6D 01 
- 2 3 9 8  0 1  
.149D 01 
-984D 00 
. 6 4 i D  00 
-479D 00 
-349D 00 
.251D 00 
.199D 00 
.155D 00 
.122D 00 
. 9 0  1 D - 0 1  
-796D-01 
-654D-01 
-5U3D-01 
.45UD-Ol 
.38UD-01 - 327D-01 
- 2 8  10-01 
.2420-01 
-211D-01 
.184D-01 
-162D-01 

.195D 0 3  

.619D 0 2  
-254D 0 2  
-123D 0 2  
.66UD 0 1  
.391D 0 1  
.2USD 0 1  

.386D 03 .559D 03 

.122D 0 3  .177D 0 3  
-5021) 0 2  .724D 02 

.901D 03 

.28SD 03 
- 1 1 7 0  0 3  

.177D 04 

.562D 0 3  
- 2 3 0 0  03 

.585D 011 
.185D 04 
.760D 03 
.368D 0 3  
.199D 03 
.117D 0 3  
.733D 0 2  
.483D 0 2  

.205D 05 

.6U9D 04  
-266D Ob 
-129D 04 
.697D 03 
-410D 0 3  
- 2 5 7 0  0 3  
.169D 03 
- 1 1 6 0  03 
- 8 2 3 0  0 2  
- 6 0 0 0  0 2  
.U49D 0 2  
. 3 U 3 D  0 2  
.266D 0 2  
-210D 0 2  
.169D 02 
-137D 0 2  . 1 12D 0 2  
.932D 01 
.781D 01 
.660D 01 
.562D 0 1  
.482D 0 1  
.416D 01 
.362D 0 1  

.243D 0 2  

.13111 0 2  
- 3 5 1 0  02 
-190D 0 2  

- 5 6 6 D  02 
.306D 02 
.180D 0 2  
.113D 02 
.743D 01 
.510D 01 
- 3 6 2 0  01 
.264D 01 
.197D 0 1  
. 1 5 1 D  0 1  
.117D 0 1  
- 9 2 5 0  00 
- 7 4 1 0  00 
.601D 00 
.U94D 00 
.410D 00 
- 3 4 3 0  00 

.111D 0 3  

.603D 0 2  

.35UD 02 

.222D 0 2  

.l'46D 0 2  

.697D 00 

.437D 00 

.288D 00 

.197D 00 

. l U O D  00 

.102D 00 

.763D-01 

.583D-O1 
.453D-O1 

.2870-01 
-2330-01  
.191D-01 
.159D-01 

133D-01 
-112D-01 
-955D-02 
-820D-02 
.708D-02 
.615D-02 
-538D-02 
.473D-02 . U18D-02 
-372D-02 
-332D-02 
-2970-02  
.2670-02 
.2U2D-02 
.219D-O2 - 199D-02 
.182D-02 
.167D-02 - 1531)-02 - 1410-02 
.130D-02 - 121D-02 - 112D-02 . 105D-02 
.976D-03 
.914D-03 
-857D-03 - 806D--03 
.759D- 03 
-7170-03 
.678D-O3 - 643 D-03 
.610D-03 
-5818-03 
.553D-03 
-528D-03 
-5050-03  
.484D-03 - 4659-03 
.UU70-03 - U30D-03 . 415D-03 
.401D-03 - 388D-03 
.375D-03 
-364D-03 - 35U D-03 
.344D-03 
.335D-03 
-327  D-03 
.32OD-O3 
.313D-03 
-306D-03 
.300D-03 
.295D-03 
.29OD--O3 
.286D-03 
-28213-03 - 2780-03 
-2751)-03 
.272D-03 
-269D-03 

-358  a- o I 

- 7 7 2 0  0 1  
.483D 0 1  

.112D 0 2  

.700D 0 1  
.564D-03 
- 3 8 7 0 - 0 3  
- 2 1 5 0 - 0 3  
.200D-03 
. 150D-03 

. i61n  0 1  . 3 i 8 ~  0 1  
. 1 1 1 D  0 1  .218D 01 
-78UD 00 -1550 01 

-11610 0 1  
.316D 01 
-224D 0 1  
.164D 0 1  
- 1 2 2 0  0 1  
- 9 3 5 0  00 
-727D 00 
. 5 7 4 D  00 

. 1 OOD 0 2  

.712D 0 1  

.519D 01 

.388D 01 

.296D 0 1  

.331D 0 2  
-235D 0 2  
-171D 0 2  .572D 0 0  

.U28D 0 0  

.326D 0 0  

.254D 00 
-201D 00  
- 1 6 1 D  00 
-130D 00  
.107D 0 0  
.898D-0 1 
-744D-01 
-629D-01 
.535D-01 . 4 59D-0 1 
.397D-01 
.345D-01 
-302D-0 1 
.265D-01 

.1130 01 

.e950 00 

.695D 00 
-502D 00 
. 3960  00 
. 3 1 8 D  00 
.258D 00 
.212D 00 
.176D 00 
.147D 00  
.124D 00 
.106D 00 
.908D-0? 
.784D-01 
-682 D-01 
.596D-O1 
- 5  240- 0 1 
.4633-01 . 4 1 1 D- 01 
.367D-01 

- 2  96D- 0 1 - 2670-01 
- 2  4 3D- 0 1 
.22 1 D- 0 1  - 202D- 0 1  
.185D- 0 1 
-170D-01 . 156D-01 

.13~lD-01 

. l Z U D - O l  
-116D-01 
.108D-01 
.101D-01 
-9U9D-02 
.892D- 0 2  
.841D-02 
.794D-O2 
.751D-O2 
.712D-02 
-6760-02  
.643D- f12 - 9 3  1D-02 
- 6  1 3  D-02 - 888 D-02 
.585D-02 - 5600-02  
.536D-02 
- 5  1 5 D -  0 2  . 4 95 D- 0 2 
-9760- 0 2  
.459D-02 
.r(OUD-02 - U29D- 02 
-4160-02  
.UO3D-02 
.392D-02 
.381D-02 
- 3 7  19-02 
- 3 6  2 E- 0 2  
.35UD-02 

329 D- n * 

. iw+n-oi  

.128D 0 2  

.9780 0 1  

.760D 0 1  

.600D 0 1  

.481D 01 
-391D 0 1  
.321D 0 1  

. l lUD-03 
-889D-04 
.702D-OU 
-563D-OU 
.457D-O(I 
.375D-O4 
. 3  11 D-0 4 

.220D-04 - 188D-09 - 1 6  1D-09 . 139D-04 

.1ZlD-04 

.106D-04 - 929D-05 
- 8  2 1 D-05 
.7 291)-05 
.651D-O5 
.583D-05 
.5 2 5D-0 5 
- 4  740-0 5 
-430D-05 
-3918-05  
-357D-05 
.327D-05 
.301D-05 
-277D-05 
.256D-05 
-2370-05  
.220D-05 
.205D-DS . 192D-05 
,179D-05 
.168D-O5 
.158D-05 
.149D-05 

1 U 1 D-05 . 133D-05 
.126D-05 
.120D-C5 
- 1 1  4D-05 . 1 C9D-05 

- 2 6  1 n-ou 

.230D 0 1  
-182D 0 1  

.4600 00 
- 3 7 3 0  00 

.lU6D 0 1  
- 1 1 8 0  0 1  
.972D 00 
.806D 00 
.675D 00 
.571D 00 
.U86D 00 
.417D 00 
.360D DO 
.3130 00 
- 2 7 4 0  00 
.241D 00 
.213D 00 
. l a 9 0  00 
.169D 00 
.151D 00 
.136D 00 
- 1 2 3 0  00  
- 1 1 1 0  00 
. l o 1 0  00 
- 9  26 D-0 1 

848D-01 
-779D-01 
.7 18D-0 1 
.663D-0? 
.615D-01 
.571D-01 

.306D 00 

.254D 00 

.213D 00 
-180D 00 
.153D 00 
.131D 00 
.114D 00 - 9870-01  
.863D-01 
.759D-01 
- 6 7  1 D-0 1 
- 5 9  6 D-0 1 
-532D-01 
.U77D-01 . U29D-01 - 387D-01 
.351D-01 
-320D-01 
.292D-01 
- 2 6 7  D- 0 1 
.2%6D-01 
-2268-01  
.2090-01  
-194D-01 
. l B O D - O l  
-168D-01 
.1570-01  
.147D-01 
.138D-01 
.129D-Dl 
-122D-01 
-11 5D-01 

.266D 0 1  

.223D 01 
.290D 00 
.247D 00 

.188D 01 

.160D 0 1  

.138D 0 1  

.119D 0 1  

.103D 0 1  

.212D 0 3  

.183D 00 
-159D 00 
.139D CO 
J 2 2 D  00 

- 9 0 3 0  00 
-794D 00 

.316D 01 
-278D 01 

.143D-01 - 1270-01  
-2340-01  
.208D-01 

.108D 00 

. 9  60 D- 0 1 

.057D-O1 
-768D-01 
- 6  9 1 D-0 1 
.62UD-01 
-566D-01 
- 5  15D-0 1 
.47OD-O1 - 4 3 1 D-01 
.396D--01 
.365D-01 
-331 D-01 
.312D-01 
- 2  90D-01 

-702D 00 
- 6 2 4 0  00 
.556D 00 
.1199D 00 
.U49D 00 
.U05D 00 
.368D 00 
.33UD 00 
.305D 00 
.28OD 00 
-2571) 00 
.237D 00 
.21YD 00 
.203D 00 
.188D 00 
.176D 00 
.164D 00 
.153D 00 
- 1 U U D  00 
- 1 3 5 0  00 
. 1 2 7 0  00 
- 1 2 0 0  00 
.11UD 00 
- 1  080 00 
-102D 00 
- 9 7 5  D- 0 1 - 929 D- 0 1 
.887D-01 
.848D-01 
- 8  13D-01 
I 70OD-01 - 750D- 0 1  
.722D- 0 1 
-696D-01 
.672D-01 
-6501)-01 
.63OD-01 
.6 11 D-0 1 
.594D-01 
. 5  78D- 0 1 
. 5 6  3 D-0 1 
.549D-01 
-536D-01 
- 5  25D-0 1 
- 5  1 4D-01 
.50'4D-01 
-4958-0  1 . 4 87 D-0 1 
- 4  79D- 0 1 
.473D-01 

466D-0 1 
- 4 6 1  D-0 1 
.456D-O1 
.U52D-0 1 

449D-Ql 
- 4  @bn-0 1 
.443D-01 
.44lD-01 . UUOD-01 
.439D-O1 
.439D-O1 

.2U6D 01 

.218D 0 1  
-195D 01 .113D-01 

-102D-01 
. 9  15D-02 

. 1860-01 

.167D-01 . 15OD-0 1 
-135D-0 1 
.123D-0 1 
- 1  120-0 1 
-102D-01 
.934D-02 
.858D-02 - 7 9  1 D -02 

. 175D 01 
.157D 01 

.827D-02 

.75OD-O2 
-102D 01 
- 1 2 9 0  01 
.117D 0 1  .682D-02 

-623D-02 
-571D-02 - 52UD-02 
- 4 8 3  D - 02 
.446D-(>2 
.UlUD-02 
- 3  B U D -  02 
-3580-02 
.331aD-O2 

. 107D 01 
-980D 00 
.901D 00 
-830D 00 
.767D 00 
. 7 1 1 D  00 
- 6 6 0 0  00 

- 731 D--0 2 - 677D-02 - 6 29D-0 2 
.586D-O2 
.547D-02 
.512D-0 2 - 480D-02 . U52D-02 . U25D-02 
.402D-02 
.3aOD-02 
.360D-02 
-342D-02 

325D-02 
-310D-02 

.270D-01 

.252D--01 
- 2  36D- 0 1 
.222D-01 - 2 08D- 0 1 

.532D-O1 . U97D-01 
-465D-01 

.6150 00 

.574D 00 
- 5 3 7 8  OD - 165D-03 

.155D-O3 

.1450-03  

.313D-02 
- 2  9 3D- 02  
.276D-02 

U 360-01 
- 4 1  OD-01 
.386D-01 

3 6 5D-0 1 
.345D-01 
.327D-01 
. 3  1 OD-0 1 
.295D-01 
.282D-O1 
-2690-01  
-2570-01  
- 2  460-0 1 
- 2 3 6 0 - 0 1  
.227D-01 
- 2  19D-01 
- 2  1 1  D-01 
.204D-01 
.197D-01 
.191D-01 
.185D-01 
. l B O D - O l  - 175D-01 
.1710-01 
-166D-01 
.163D-01 
.159D-01 . 156D-01 - 153D-01 - 1500-01  
. l U B D - O l  . IUSD-01 . 1 U30-01 . 1 UlD-01 
.140D-01 
.138D-01 
.137D-0 1 
.136D-01 
.135D-01 
.134D-01 
. 1 3 U D - 0 1  
.133D-01 
.133O-OF 
- 1 3 3 0 - 0 1  

-504D 00 
.47UD 00 
-421D .U46D O D  00 

- 3 9 9 0  00 
. 3 7 8 D  00 
.359D 00 
. 3 r ( l D  00 
-325D 00 
-311D 00 

. 1370-03  
-129D-03 . 1221)-03 
.116D-03 
- 1 1  OD-03 
-105D-03 
-998D-QU 
-9530-04  - 91 2D-04 
.8730-04 
- 8 3 0 D - O Y  
-806D-04 
.776D-O4 
.7UBD-OU 
- 7  2 2 D-04 
.699D-04 
.677D-OU 
-6570-04  - 638D-04 
-621D-00 
.605D-D4 
-5901)-04 
-576D-04 
-56413-04 
-552D-04 
-542D-04 
.532D-04 
-523D-04 - 5 15D-04 
.508D--04 
* 5 0  f 0-ou . U95D-04 . 490D-01 . 4 86 D-04 
.982D-O4 
.479D-O4 
.476D-04 
. U l U D - O U  
.4730-0'4 
.472D-09 
.4 7 1 D-OU 

.26OD-O2 
-245D-02 
.232D-02 

2201)-02 
.209D-02 - 199D-02 
.189D-02 

.196D-01 - 1850-01 

.175D-O1 

.166D-01 
.158D-01 
-150D-01 
.1U3D-D1 
.137D-01 
.131D-01 
.125D-01 
-120D-01 
.115D-O1 - 1 1  1D-01 
-1  07 D-01 
.109D-D1 
-100D-01 
.970D-02 
. 9  111 D-02 - 9 14D-02 - 8 8 9D- 02 
-867D-02 - 845D-02 
.826D-O2 
.808D-02 
- 7  9 1 D- 02 
.776D- 02 
-1620-02  
- 7  SOD- 02 
.738D-02 
.728D-02 
- 7 1  8D-02 - 7 1 OD-02 
-7030-02  
-696D-02 
- 6  9 1 D- 02 
.6 86D-02 
.682D-02 
-6190-02  
- 6  770-02 
- 6  76D-02 
.6  76D- 02 

-109D-01 
.103D-01 
.979D-02 

.104D-05 
-992D-06 - 951 0-06 
.912D-06 
-877D-06 

.181D-O2 

.173D-02 - 166 D-02 

.296D-02 

.271D-O2 

. 2 a 3 ~ - 0 2  
-8UBD-02 
. 8 l l D - 0 2  
.77lD-O2 

.29lD 00 
-285D 00 
.273D 00 
-263D 00 
.253D 00 

1591)-02 
.153D-02 
.147D-02 
.142D-02 
-137D-02 
-1330-02 
.128D-O2 

.260D-0 2 - 2 50 D-0 2 - 241D-02 
-232E-02 
.225D-O2 
.217D-02 
-21OD-02 
-204D-02 
I 198D-02 
-193D-02 
-1880-02 . 1830-02  . 179D-02 
.175D-02 - 172D-02 - 168D-02 - 165D-02 
-1630-02  . 1600-02 
.158D-02 

~ 1568-02 - 154D-02 
-152D-0 2 . 1510-02 
-15DD-02 
-149D-02 
.148D-02 

.746D-02 

.717D-02 
- 6  90D-02 
.665D-02 
.643D-02 

- 8 44D-06 
.81UD-06 - 786D-06 
- 7 6  1 D-0 6 
-73713-06 

7150-06 
- 6  94D-06 
.676D-06 
.658D-06 
.642D-06 - 6 271)-06 
- 6  14D-06 - 6 01 D-06 - 59OD-06 
-579D-06 
.569D-06 
.561D-06 
-5530-06  

546D-06 
-5390-06  
.534D-06 
-529D-06 

.244D 00 

.236D 00 
-6220-02  
.602D-O2 
.584D-02 

568D-02 
.552D-02 

- 2 2 8 0  00 
- 2 2 1 0  00 
-21'40 00 
-208D 00 
.202D OD 
.197D O D  

.125D-02 

.121  D-02 

. l l 8 0 - 0 2  
-115D-02 
. l l2D-02 
-109D-02 

-5380-02 
-525D-02 
.513D-02 

- 1 9 2 0  00 
- 1 8 8 D  00 
. 1 8 U D  00 
-180D 00 
.177D 00 
.173D 00 
.171D 00 
.168D 00 
.166D 00 
-163D 00 

. 107D-02 . 105D-02 
-103D-02 

101D-02 - 9 9 3 D- 03 
.978D-03 
.96CD-03 
.951D-O3 - 940D-03 
-93113-03 
.922D-03 
- 9  15C-03 
-909D-03 
.90UD--03 
- 9  00 D - 0 3  - 8970-03 
-8950-03  - 895D-03 

-3 46 D- 0 2  
-339D-02 
-333D-02 

- 5 0 1  D-02 
.097D-O2 
,462D-02 - 473D-02 . U6 5 D- 0 2 
-4580-02  

452D-02 
.UU6D-02 
.4U 1 D-02 
-4360-02  - 432D-02 

-327D- 02 
- 3 2  1 D-02 
-3160-02  
.312D-02 
- 3  08n- 02 
.304D-02 
.301  D- 02 
.298D-02 

.162D 00 

. 1 6 O D  00 . 1580 00 
.525D-06 
- 5 2 1 0 - 0 6  
-518D-06 

.267D-03 

.265D-O3 
-2690-03  

26 3D-03 - 262D-03 

.296D-02 - 2 916 D-- 0 2  

.292D-02 

.429D-O2 
.U26D-O2 . u240-02 

-157D 00 - 1 5 6 D  00 
-155D 00 
- 1 5 5 0  00 . l 5 U D  00 
.154D 00 
.154D 00 

- 5 16D-06 
.514D-06 
. 5  14D-0 6 
- 5  1 30-0 6 

. 147D-02 
- 1  U l  D-0 2 
-147D-02 . 1470-02 

.291D-O2 

.290D-02 
-2901)-02 - 2900-02 

-4220-02  . U20D-02 
.420D-02 
.419D-O2 

- 262D-03 
.261D-03 



20 1 

ORNL -489 7 
U C - 3 4  Phys ics 

INTERNAL DISTRIBUTION 

1 ,  R .  6 .  A l s m i l l e r  
2. B. R. Gppleton 
3 .  E .  T. Arakawa 
4 .  D .  S .  B i l l i n g t o n  
5 ,  R .  D. B i r k h o f f  
6 .  E.  E .  Blaom 
7. Y.  Chen 
8, J. W. Cle land  
9 -  R .  R .  Coltman 

10. T.  F a  Conno l ly  
1 1 .  F.  L. C u l l e r  
12. S.  Da tz  
13. K. F a r r e l  1 
14. J. A. Harvey 
15. R .  F. Hibbs 
16. L .  H. Jenk ins  
1 7 -  C .  E .  Klabunde 
18. W. C. Koeh ler  
19. F. C .  Maienschein 
20. C.  D. Moak 
2 1 .  J .  Narayan 
22. T. S ,  Noggle 

23-52. 
53. 
54.  
55.  
56. 
57  * 
59 * 
59 - 
60. 
61. 
62. 
6 3 "  
6 4 .  
65. 
66. 
67. 
68. 
69. 

73.  
70- 72 

74- 123. 
124. 

125. 

126. 

127. 
128. 

129. 
130. 

131 e 

132. 

133.  

134. 
135. 

EXTERNAL DISTRIBUTION 

0 .  S .  Oen 
5 .  M. Ohr 
J .  C .  P igg  
R .  H. R i t c h i e  
M.  T .  Robinson 
0. E .  Schow 
M. J .  Skinner  
E .  Sonder 
J.  0. S t i e g l e r  
J .  E.  Turner  
A. M, Weinbery 
F. W. W i f f e n  
M. K.  W i l k i n s o n  
J .  M. Will ianns 
R .  F .  Wood 
Man H. Yo0 
F .  W. Young 
A.  Zucker 
Cen t ra l  Research L i b r a r y  
ORNL-Y- 12 Pechn i cal L i b r a r y  , 
Document Reference Sect i o n  
Labora to ry  Records 
Labora to ry  Records, ORNL, RC 

S .  Ari iel inckx, S o l i d  S t a t e  Phys ics  Department, C.E.N., Mol-Donk, 
Bel g i urn 
H. H .  Andersen, Danish Atomic Energy Commission Research E s t a b l i s h -  
ment RisG, DK-4000, Roski l d e ,  Denmark 
G .  W. Arno ld ,  Sandia Corpo ra t i on ,  Albuquerque, New Mexico 87115 
R. W. B a l l u f f i ,  M a t e r i a l s  Sc ience and Eng ineer ing ,  228 Bard H a l l ,  
Cornel 1 U r r i v e r s i  t y ,  I thaca, New York 14850 
P. C .  Banbury, U n i v e r s i t y  o f  Reading, Reading, England 
P. Baruch, L a b o r a t o r i e  de Physique, Epo le  Normale Super ieure ,  
P a r i s  \I, France 
R .  Bauer l  e i n, Forschungs 1 a b o r a t o r  i urn, S i emens-Schuckertwerke AG , 
E r  1 angen , W ,  Germany 
J .  R. Bee le r ,  Nuc lear  Eng ineer ing  Department, Nor th  C a r o l i n a  S t a t e  
U n i v e r s i t y ,  P ,  0. Box 5636, S t a t e  Co l l ege  S t a t i o n ,  Ra le igh ,  N o r t h  
Caro l  i na 27607 
R. Behr isch ,  O b t e i l u n g  Ober f lachenphys fk ,  Max-P lanck- lns t i  t u t  f i r  
P1 asmaphys i k ,  D-8046 Garch i ng be i  MGnchen, Germany 
T. H. B l e w i t t ,  Argonne N a t i o n a l  Labora to ry ,  Argonne, I l l i n o i s  60439 
F .  Brown, S o l i d  S t a t e  Sciences Branch, Chemical and M a t e r i a l s  
D i v i s i o n ,  Chalk R i v e r  NUCLEAR Labora to ry ,  Chalk R i v e r ,  O n t a r i o ,  
Canada 



202 
I 

136. 

137. 

138. 

139. 

140. 

141. 

142. 

143. 
144.  

145. 

1146 1 

147. 

148. 

149. 
150. 

151 .  
152. 

153. 

154. 

155. 

156. 

157. 

158. 

159. 

160. 

161 c 

162. 

W .  L.  Brown, Be1 1 'Telephone L a b o r a t o r i e s ,  Murray H i  1 1 ,  New Jersey 

R .  L. Chap1 i n ,  Departrnent o f  Phys ics ,  Clemson Co l lege,  Clemson, 
South C a r o l i n a  29631 
W. D .  Compton, D i r e c t o r ,  S c i e n t i f i c  Research S t a f f ,  20000 Rotunda 
Dr i ve ,  Dearborn, Mich igan 48121 
J. W .  C o r b e t t ,  Phys ics Department, New York S t a t e  U n i v e r s i t y ,  
Albany, New York 12203 
A.  C o r d i e r ,  L a b o r a t o i r e  D'Optiyue E l e c t r o n i q u e  Du Centre N a t i o n a l  
de l a  Recherche S c i e n t i f i q u e ,  Toulouse, France 
A. F. J. Cox, Phys ics Department, T h e  U n i v e r s i t y ,  H u l l ,  East  
Y o r k s h i r e ?  England 
James H. Crawford,  J r . ,  Chairman, Department of Phys ics ,  U n i v e r s i t y  
o f  N o r t h  Carol  i na ,  Chapel H i  1 1 ,  N o r t h  Caro l  i n a  27514 
0. L. C u r t i s ,  J r . ,  Nor throp-Ventura,  Newbury Park, C a l i f o r n i a  91320 
D .  Dautreppe, Head, Solid S t a t e  Phys ics,  Centre D'Etude N u c l e a i r e s  
de Grenoble, P. 0. Box 269, Grenoble,  France 
J. D i e h l ,  Max P lanck  l n s t i t u t  f i r  Ne ta l l f o r - schunq ,  Seest rasse 75, 
S t u t t g a r t ,  Germany 
D .  G .  Doran, B a t t e l l e  Memorial I n s t i t u t e ,  P a c i f i c  Nor thwest  
L a b o r a t o r i e s ,  P.  0 .  Box 999, Rich land,  Washington 93352 
H. Eh ren re i ch ,  Department of Eng ineer ing  and A p p l i e d  Phys ics,  
Ida r v a  I-tl U n i ve r s  i t y , Cam b r i dge , Mas s ach use 'c t s 0 Z 1 38 
B .  D. Evans, Naval Research Labora to ry  (Code 6440) ,  Washington, 

M .  J .  F l uss ,  Argonne N a t i o n a l  Labora to ry ,  Argonne, I 1  1 i n o i s  60439 
Konrad Gar tne r ,  Technisch-Physika l  i sches  l n s t i  t u t  de r  F r i e d r i c h -  
Schi 1 l e r - U n i v e r s i t a t ,  DDR 69 Jena, Helmholtrwey 3, Germany 
A .  N .  Goland, Brookhaven N a t i o n a l  Labora to ry ,  Upton, New York 11973 
C. Gomez, M a x - P l a n c k - l n s t i t u t  fi ir  M e t a l l f o r s c h u n g ,  7000 S t u t t g a r t  1 ,  
Seestrasse 92 Germany 
Wa l te r  Green, Los Alornos S c i e n t i f i c  Labora to ry ,  P.  0. Box 1663, Los 
Alamos New Mexico 9751+4 
Mike Gui nan, L-503, Lawrence L ivermore Labora to ry ,  L i vel-more, 
Cal i f o r r i i a  94550 
R .  Hanada, The Research I n s t i t u t e  f o r  I r o n ,  S tee l  and Other  Me ta l s ,  
Tohoku LJn i v e r s  i t y  , Senda i , Japan 
P. L. F. tleirmei7t, U n i t e d  Kingdom Atomic Energy A u t h o r i t y ,  
Aldermaston, Berks i i i  r e ,  England 
P e t e r  Junq, I n s t  i t u t  f i r  Fes tko rpe r fo rschung ,  Kernforschungsanlage 
JCl i c h ,  8-517 J i l i c h ,  P o s t f a c h  365, Germany 
Edward A .  Ken ik ,  Case-Western Reserve U n i v e r s i t y ,  D i v i s i o n  o f  
Metal  l u r g y  and M a t e r i a l  Science, U n i v e r s i t y  C i  r e l e ,  Cleveland, 
Ohio 44106 
J. S. Koeh ler ,  Phys ics Department, U n i v e r s i t y  o f  1 1  1 i n o i s ,  Urbana, 
I1 1 i n o i s  60801 
C .  Lehmann, l n s t i t u t .  fGr Festkorper forschung,  Kernforschungsanlage 
J G l i c h ,  D-517 J i l i c h ,  Pos t fach  365,  Germany 
G.  L e i b f r i e d ,  l n s t i t u t  fGr Fes tko rpe r fo rschung ,  Kernforschungsanlage 
J G l i c h ,  D-517  J G l i c h ,  Pos t fach  365, Germany 
J. L indhard ,  I n s t i t u t e  o f  Phys i cs ,  U n i v e r s i t y  O F  Aarhus, Aarhus, 
Denmark 

0 79 7Jt 

D. c .  20390 



c 

163. 
164. 

165. 
166. 

167. 

168. 
169. 

170. 

J .  Lomer, U n i v e r s i t y  o f  Reading, Reading, England 
P .  Lucasson, L a b o r a t o i r e  de Chimie Physique, Centre D’Orsay, Orsay, 
France 
J. W. MacKay, Purdue U n i v e r s i t y ,  L a f a y e t t e ,  I n d i a n a  46207 
M. J .  Makin, Atomic Energy Research Es tab l i shmen t ,  H a r w e l l ,  D i d c o t ,  
Berks. ,  England 
A. M e r l i n i ,  S o l i d  S t a t e  Phys ics Department, C.C.R.-EURATOM, l s p r a  
(Varese) , ~ t a l y  
E .  W .  J. M i t c h e l l ,  U n i v e r s i t y  o f  Reading, Reading, England 
T e r r y  E. M i  t c h e l  1 ,  Case Western Reserve U n i v e r s i t y ,  U n i v e r s i t y  
C i r c l e ,  Cleveland,  Ohio 44106 
V .  A. Molchanov, S c i e n t i f i c  I n s t i t u t e  of Nuclear  Phys ics,  Moscow 
S t a t e  U n i v e r s i t y ,  Moscow 8-234, U.S.S.R. 

Argonne N a t i o n a l  L a b o r a t o r y ,  171. G .  L .  Montet ,  B u i l d i n g  ZOO, A157, 
Argonne, I 1 1 i no i s 60439 

172. R. S. Nelson, Atomic Energy Resea 
Berks. , England 

173. D. 1 .  R. N o r r i s ,  Be rke ley  Nuc lea r  
G louces te rsh i  r e ,  U n i t e d  Kingdom 

174. 8. P e r o v i c ,  I n s t i t u t e  “ B o r i s  K i d r  
Yugoslav ia  

175. M. 0 ,  R u a u l t ,  S e r v i c e  de Physique 
D’Orsay, g l - o r s a y ,  France 

ch Es tab l i shmen t ,  Harwe l l ,  D i d c o t ,  

L a b o r a t o r i e s  , Berke ley ,  

ch,” P .  0. Box 522, Belgrade,  

des S o l i d e s ,  F a c u l t e  des Science 

176. 

177. 

178, 

179. 

180. 

181. 
182. 
183. 

184. 

185. 
186. 

187. 
188. 

189. 

130. 

191. 

. .  
W .  F. schi  1 1  i n g ,  l n s t i  t u t  fur Fes tko rpe r fo rschung ,  Kernforschungs- 
an lage  J u l i c h ,  8-517 J i l i c h ,  Pos t fach  365, Germany 
C. G. S h u l l ,  Department of Phys ics ,  Massachusetts I n s t i t u t e  o f  
Technology, Cambridge, Massachusetts 02139 
W. A. S i b l e y ,  Department o f  Phys ics,  Oklahoma S t a t e  U n i v e r s i t y ,  
S t i  1 l w a t e r ,  Oklahoma 74074 
P. Sigmund, H .  C.  O rs ted  I n s t i t u t e ,  DK-2100 Copenhagen, 
Denmark 
R. Sizmann, S e k t i o n  Phys i k ,  U n i v e r s i t a t  ML’nchen, 8 MGnchen 13, 
Amal i e n s t r a s s e  54/111,  Germany 
A. Sosin,  U n i v e r s i t y  o f  Utah, S a l t  Lake C i t y ,  Utah 84102 
J .  T. S tan ley ,  A r i zona  S t a t e  U n i v e r s i t y ,  Tempe, A r i zona  85281 
P. R .  C. Stevens, U n i t e d  Kingdom Atomic Energy A u t h o r i t y ,  A l d e r -  
maston, B e r k s h i r e ,  England 
M. L. Swanson, Atomic Energy o f  Canada L t d . ,  Chalk R i v e r ,  O n t a r i o ,  
Canada 
J .  A. Swartout ,  Union Carb ide C o r p o r a t i o n ,  New York, N. Y .  10017 
D. 0. Thompson, N o r t h  American A v i a t i o n  Science Center,  Thousand 
Oaks, C a l i f o r n i a  91360 
M. W. Thompson, U n i v e r s i t y  o f  Sussex, B r i g h t o n ,  Sussex, England 
M.  S .  Wechsler, Department o f  M e t a l l u r g y ,  Iowa S t a t e  U n i v e r s i t y ,  
Ames, Iowa 50010 
H.  F. Wenzl, i n s t i  t u t  f i r  F e s t k 6 r p e r f o r s c h u n g Y  Kernforschungsanlage, 
D-517 JGl i c h ,  Pos t fach  365, Germany 
K. B. Winterbon, Chalk R i v e r  Nuc lea r  L a b o r a t o r i e s ,  Chalk R i v e r ,  
O n t a r i o ,  Canada 
Alan Wolfenden, Phys ics and Eng ineer ing  L a b o r a t o r y ,  P r i v a t e  Bag, 
Lower H u t t ,  New Zealand 



204 

192. 

193. 

194. 
195. 

196. 

197. 
198. 

199-338. 

H. Wol l enberge r ,  l n s t i  t u t e  f i r  FestkGrper forschung,  Ke rn fo rs -  
chungsanlage J G l i c h ,  D-517 J i l i c h ,  Post  Fach 365, Germany 
P. Vajda, L a b o r a t o i r e  de Chirnie Physique, Cent re  D'Orsay,  Orsay, 
France 
F. L. Vook, Sandia Corpo ra t i on ,  Albuquerque, N. M .  87115 
G .  D. Watkins, General E l e c t r i c  Company, Research and Development 
Center ,  P .  0. Box 8, Schenectady, New York 12301 
V .  E .  Yurasova, Phys i ca l  Department, Moscow S t a t e  U n i v e r s i t y ,  
MOSCOW, U . S . S . R . 
Research and Techn ica l  Support D i v i s i o n ,  A.E.C. ,  O R 0  
Patent  O f f i c e ,  A.E.C. ,  O R 0  
Given d i s t r i b u t i o n  as shown i n  TID-4500 under Phys ics  Category 
(25 cop ies  - N T I S )  

* U . S .  G O V E R N M E N T  P R I N T I N G  O F F I C E :  1973--747-302111 


