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Abst rac t  

Ca lcu la t ions  have been c a r r i e d  ou t  t o  determine the s p a t i a l  dependence 

o f  charged hadron and lep ton  cur ren ts  produced by low-momentum (s 3 GeV/c) 

charged pions i n  A l ,  Fe, and Pb ta rge ts .  Even a t  t he  lowest momentum values 

considered (0.5 GeV/c), t he re  i s  l i t t l e  d i f f e r e n c e  between i n c i d e n t  p o s i t i v e  

pions and negat ive ’p ions  w i t h  respect  t o  t h e  average s p a t i a l  dependence o f  

t he  charged cu r ren t .  
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I n  t h e  design o f  high-energy nuclear inst rumentat ion such as propor- 

t i o n a l  w i r e  chambers which de tec t  charged p a r t i c l e s ,  i t  i s  d e s i r a b l e  t o  

have an est imate o f  t he  average number o f  charged p a r t i c l e s  produced as a 

f u n c t i o n  o f  s p a t i a l  p o s i t i o n .  The code' HETC w i t h  CALOR2 has been u t i l i z e d  

t o  determine t h e  s p a t i a l  dependence o f  charged hadron and lep ton  currents*+ 

produced by low-momentum ( s  3 GeV/c) charged pions i n  A l ,  Fe, and Pb ta rge ts .  

The data presented here a re  f o r  a zero-width, zero-angular-spread beam o f  

normal ly i n c i d e n t  pions. No gaps have been introduced a t  t h e  s p a t i a l  pos i -  

t i o n s  where t h e  charged p a r t i c l e s  are detected. 

t h e  l a t e r a l l y  i n t e g r a t e d  number o f  charged p a r t i c l e s  (protons, a', p', e') 

Presented i n  Figs.  1-3 are 

cross ing se lected boundaries i n  the th ree  d i f f e r e n t  t a r g e t s  f o r  f o u r  d i f -  

f e r e n t  energies. The curves drawn through t h e  data p o i n t s  a re  hand-drawn 

and are no t  intended t o  represent a best  f i t  t o  the  data. The general t r e n d  

noted i n  these data i s  t h a t  f o r  increas ing A number o f  the t a r g e t  t he re  i s  

a decrease i n  t h e  number o f  charged p a r t i c l e s .  

t h e  i n d i v i d u a l  c o n t r i b u t o r s  t o  t h e  t o t a l  c u r r e n t  i n  t h e  A l ,  Fe, and Pb 

targets ,  respec t i ve l y ,  f o r  i n c i d e n t  2-GeV/c 7~ . 

Presented i n  Figs.  4-6 are 

+ 
I n  these data t h e  general 

t rend  i s  t h a t  f o r  increas ing A number t h e r e  i s  a dramatic decrease i n  the  

l ep ton  current .  

E lect rons from muon decay are not  inc luded due t o  t h e  t ime scale associated 
w i t h  t h e  product ion o f  these p a r t i c l e s .  
su l  t i n g  from t h e  low-energy electromagnet ic cascades generated by e x c i t a t i o n  
gamma rays are n o t  included. This, however, should be a r e l a t i v e l y  small 
e f f e c t .  

* 
Also, e lec t rons  and pos i t rons  re -  

+Current i s  de f i ned  here t o  mean the  number of p a r t i c l e s  cross ing a g iven 
boundary regard less of t he  d i r e c t i o n .  
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Fig. 1. Laterally integrated charged-particle currents in an A1 
target due to incident 0.5-, 1.0-¶ 2.0.-, and 3.0-GeV/c IT+. 



3 

ORNL-DWG 76-16595 

U 
W a 
v) 
W 
-J 
0 
I- 
(IC 

- 

a a 
0 
W 
c3 a a 
I 
0 

LL 
0 

w 
a 
m r 
3 z 
-J 

0 
I- 

2 

5 

2 

100 

5 

2 

lo-’ 

5 

2 

10-2 

I I 
Fe TARGET 

0 20 40 60 80 100 
DEPTH IN Fe (cm) 

Fig. 2. Laterally integrated charged-particle currents in an Fe 
target due to incident 0.5-, 1.0-, 2.0-, and 3.0-GeV/c -r+. 



4 

0 
w 
(3 
CK a 
I 
0 

5 

IO0 

5 

2 

16’ 

5 

2 

ID2 
0 

I 

ORNL- DWG 76- 16596 

10 20 30 40 50 
DEPTH I N  Pb ( c m )  

60 70 

Fig. 3. Laterally integrated charged-particle currents in a Pb 
target due to incident 0.5-, 1 .O-, 2.0-, and 3.0-GeV/c IT+. 



5 

> 
W 

0 50 io0 450 200 250 
DEPTH IN A l k m )  

Fig.  4. L a t e r a l l y  i n t e g r a t e d  i n d i v i d u a l  ' c o n t r i b u t o r s  t o  the  charged- 
p a r t i c l e  c u r r e n t  i n  an A1 t a r g e t  due t o  i n c i d e n t  2.0-GeV/c ~ r t .  



6 

ORNL-DWG 76-46598 

0 20 40 60 80 400 
DEPTH IN Fe(crn1 

Fig. 5. Laterally integrated individual contributors to the charged- 
particle current in an Fe target due to incident 2.0-GeV/c IT+. 
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The r a d i a l  dependences f o r  a l l  energies, ta rge ts ,  and p a r t i c l e s  con- 

By comparing t h e  T' and i- data f o r  t h e  s idered are g iven i n  Tables 1 - 18. 

same momentum and t a r g e t ,  i t  can be seen t h a t  there  i s  

ence between t h e  charged-par t ic l  e cur ren ts  produced by 

Caution should be exercised when us ing t h e  data i n  t h e  

very  1 - i t t l e  d i f f e r -  

these p a r t i c l e s .  

tab1 es f o r  l a r g e  

depths and/or l a r g e  r a d i a l  i n t e r v a l s .  

r a t h e r  poor so t h e  user may wish t o  average some o f  t h e  data over a l a r g e r  

s p a t i a l  i n t e r v a l .  

The s t a t i s t i c s  f o r  these data a re  
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0 8 37t- 9 1 
C 0935E-01 
0.507E-01 
3 460E-0 1 
O.3dSE-01 
0 . 255E- 01 
0 0 2 00E-01 
0.152E-01 
3.112E-01 
0.475E-02 
0 325E-02 
Go300E-02 
0 275E-0.2 
0 4 25E- 0 2 

30-  INF IN I T Y  

0.487E-Gl 
0. e57E- 01 
00137E 0 0 .  
O.lF6E 00 
0.224E 00 
0.210E 00 
0.245E 00 
0.242E 00 
O.216E 00 
Owl87E 00 
O . l € 2 E  oc A 
0.129E 00 A 
0.120E 00 
0.925E-01 

0.645E-01 
0.562 E- 01 
0 4 10 E- 01 
0 285 E- 01 
0.2 12 E- 01 

0 . 7 8 0 ~ -  01 

0.137E-01 
0.1C7E-01 
0 6 50 E- 02 



T A B L E  6 

DEPTH 
( C M )  
10 
20 . 
30 
40 
so . 
60 
70 
8 0  
90 . 

LOO. 
110. 
120. 
1 30 
140. 
150. 
160 
170. 
180. 
190 
200. 
210. 
220. 
230 
240 

0- 1 

0 . 9 3 7 E  00  
0 . 7 5 4 E  0 0  
0 . 5 8 0 E  00  
O e 4 6 9 E  0 0  
0.345E 9 0  
0.2666 0 0  
O . 1 7 4 E  0 0  
0 . 1 2 0 E  0 0  
0 709E-0 1 
0 401 E-0 1 
0 . 2 8 0 E - O I  
0 . 2 1 2 E - 0  1 
0.1 2 8 E - 0  1 
0 . 8 0 0 E - 0 2  
0 . 4 8 0 E - 0 2  
0 3 6 0 E - 0 2  
0.200E-02 
0 . 2 8 0 E - 0 2  
0 . 1 2 0 E - 0 2  
3 . 1 2 0 E - 0 2  
0.0 
3.0 
0 . 0  
3.0 

1- 2 

0 . 1 2 3 E  00 
0.13(3E 00  
0 . 1 4 6 E  00 
0 . 1 6 2 E  00  
0 . 1 0 5 E  0 0  
0 964 E-I) I 
O e l I l E  0 0  
0.877 E-0 I 
0.889E-0 I 
J 7 0 8  E-0 I 
0 . 5 8  1 E-0 1 
0 3486-01 
0 236 E-0 1 
0.220E-01 
0 . 1 4 4 E - 0 1  
0 1 04 E-0 1 
0 .801E-02 
0.520 E-02 
0 320 E-02 
0.280 E-02 
0 .120E-02 
0 1 20 E- 02 
0 . 1 2 0 E - 0 2  
0.0 

C H A R G E D  P A R T  I C L E  CURHENT A T  HAR 13US 5 9 A T  I K 
L O C A T I O N S  I N  AN A L U M I N U M  TAHGET d U 6  T O  I N C I D E N T  

J .OGEV/C P I +  

NUMBER/ INC IOENT P A R T  1 CLE 

R A D I A L  I N T E R V A L  (CM) 
2-4 4- 6 6-10 

0 . 1 6 5 E  00  
0 . 2 6 7 E  00 
0 . 2 6 7 E  0 0  
0 . 2 4 2 E  00 
0 . 2 3 1 E  00 
0 . 1 7 4 E  00  
0 0 1 6 O E  00 
0 . 1 0 2 E  0 0  
0 . 1 0 0 E  00 
0 b 6 B E - 0  I 
0 7 0 4 E - 0 1  
0 0 6 5 3 E - 0 1  
0 4 9 b E - 0  1 
0 380E-01 
0 3 0 4 E - 0  1 
0 2 4 0 E - 0 1  
0 . 1 4 4 E - 0 1  
0 . 1 3 2 E - 0 1  1 

0 . 760E-02 
0 . 5 2 0 E - 0 2  
0 6 0 0 E - 0 2  
3 . 280E-02  
0 0 2 4 0 E - 0 2  
0 160E-02 

0.1C9E 00 
0 . 1 9 2 E  00 
0 . 2 7 4 E  0 0  
0 . 2 2 6 E  00 
0.223E 00 
0 . 1 7 4 E  00 
0 . 1 7 6 E  00 
0 . 1 6 2 E  00  
0 . 1 0 8 E  00 
0.1 OSE 00 
0 .S93E-0 1 
0 -521 E-01 
0 3 3 6 E - 0  1 
0 0 2 4 4 E - 0 1  
0 -300 E-0 1 
0 1 4 8 E - 0  1 
O.IC)BE-O1 
0 . 192 E-0 1 
0 0 7 2 0 E - 0 2  
0 - 5 2 0 E - 0 2  
0 -681 E-02 
0 . 5 6 1 E - 0 2  
0 m 3 6 1  E - 0 2  
0 . 2 0 0 E - 0 2  

0.12OE 00 
0.273t 00 
O.328E 00 
Om421E 00 
0 . 4 1 3 ~  00 
0 . 3 4 b E  00 
O . L t t 7 E  00 
0.249t 00 
O o L 2 7 E  00  

0.154t 00 
O . 1 1 Z C  00 
0.104t 0 0  
0 7b5t -  0 1 
0 .>26€--GI 
0 L YbE- 0 1 
0.L66E-01 
0 1 J 8 E - 0 1  
0 01 36t-0 I 
0 I 4 6 E -  0 1 
0.1 72t-01 
0 .LJLE- 0 1 
0 . 1 9 b E - 0  1 
0 .i)5Jt-02 

0 . 1 7 8 ~  ao 

10-15 

0 6 6 2 E - 0  1 
0 . 1 7 4 E  00 
C . 3 3 O E  0 0  
0 . 3 7 0 E  00  
0 . 3 6 9 E  03  
0 . 3 6 8 E  00  
0.325E 03 
0 . 3 0 6 E  0 0  
0 . 1 9 8 E  0 0  
0.208E 00 
O . l s 6 E  00  
0 . 1 4 3 E  03 
0 . 1 2 3 E  00 
0 . 1 0 7 E  0 3  
0 8 1 5E-  0 1 
C . b O l E - O l  
0 . 3 0 9 E - 0 1  
0 0 288E-01 
0 2 16E-0 1 
0 . 1 4 4 E - 0 1  
0 . 1 2 8 E - 0 1  
0 . 1 2 8 E - 0 1  
0 7 PO€-02 
ri 8 0 0 E - 0 2  

15-30 

O . ~ ~ Q E - O I  
0.2155 00 
0 . 3 9 7 E  0 0  
0.529i 00 
0.5926 00 
3 .b31E 00 
O o b Y b E  00 
0 .529E 0 0  
0.4175 00 
0.390E 0 0  
0 .342E 00  
0 .253E 00 
0.249E O C  
O.LB8E 00 
0 .1b9E 30 
0 .166E 00 
J . 1 1 7 E  00 
0 857E- 01 
3 -5336-01 
004775-01 3 4 2 0 E -  0 I 

0 0 2 7 b E - 0 1  
0 .232E-01 
0. I B O E - 0 1  

30-  IkF I N  I T Y  

0 S 3 7 E -  01 
O r 8 9 3 E - 0 1  
0 . 1 5 2 E  00 
0 . 2 3 3 E  00 
0 . 3 0 5 E  00 
0 . 4 0 9 E  00 
4.3866 00 
0 . 3 9 7 E  00 
0.404E 00 
C.373E 00 
0 . 3 4 2 E  00 
0.2866 00 
0 . 2 3 7 E  00 
0 . 2 2 8 E  00 
0 . 1 7 6 E  00 
0.1446 00 
0 . 1 3 1 E  00 
0 . 9 9 9 E - 0 1  

0.6336-001 
G 502 E- 01 
0.3936- 01 
0 3956- 01 
0.331 E-01 

a. 8 ~ 6 ~ -  01 



TABLE 8 

CHAHGEO PARTICLE CURRENT AT V A R I d J S  SPATIAL 
LBCATIONS I N  AN IRON TARCEl 3 J t  r3 INCIDENT 

0.5 GEV/C P I -  

NUMBEH/INCIDENT PARC LCLE 

HADIAL INTERVAL (CM)  
DEPTH 0-1 1-2 2-4 4- 0 b--13 10-15 15-30 

1 CH) 
5. 0.7Y3E 30 0.423E-01 0.491t-01 '3.213E-01 0 0 1 5 1 C - 0 1  0.563E-32 00194L-02 

10. 0.505E 03 3.876E-01 O.6lLt-01 0.334E-01 0.30dE-OI 0 0 8 8 2 E - 3 2  0eLSIE-02 
15. O.178E 00 O.18OE 00 0.654E-01 00237E-01 0.3466-01 0 .  108E-01 0.307E-02 
20. 0.523E-01 0.135E 00 0.105E 00 0.188E-01 0.18bE-01 0.675E-02 O * l t ) B € - - 0 2  
2 5  00167E-01 0.416E-01 0 .780t -01  0.297E-01 0 . 9 J B t - 0 2  0.382E-02 Ool5bE-OP 



D E P T H  0- 1 
( C M )  
5. 3.974E 00 

10. 3.639E 0 0  
15. 3.449E 0 0  
20. 3m256E C 0  
25 9.131E 0 3  
30 3 6 5 5 E - 0  1 
35. 0.307E-3 I 
40 3 172E-0 1 
45. 0.8256-3 2 
50. 3 0412E-32 
55. 0 162E-32 
60 0 625E-93 
65. 0 . 5 0 0 E - 5 3  
70 0.0 

D E P T H  
(CW) 
5. 
IO . 
1s. 
a0 . 
2s. 
30 
35 . 
40 
4s. 
50 
55. 
60 
65 
70 
75. 

0- 1 

0.848E O C  
0.636E 0 0  
0.44OE 0 0  
0.2S3E 0 0  
0.124E 0 0  
0 634E-0 1 
0 342E-0 1 
0.179E-01 
3 8256-92 
0 4 75E-32 
0.262E-02 
0.100E-03 
0 0500E-02 
0.0 
J.0 

1-2  

3.13LE o c  
3.108t 0 0  
3.966 E - 3  1 
i r . l J 4 E  00 
LJ.134E 00 
3 . 9 8 l E - 0 1  
0.632E-31 
0.385E-Jl 
0 1 q5E-O 1 
c . I  0 0 E-0 1 
C.550E-02 
0 362E-02 
0.875 E-93 
0.125E-03 

1-2 

0 rn 9 15 E-0  I 
0 . 8 V O E - 0  1 
3.981E-31 
0.133E 00 
0.136E 0 0  
0.100E 00 
0 6 06 E- 0 1 
0 0  370 E-01 
0.179E-31 
0 98 7 E-02 
3 5 25 €-0 2 
0.212E-02 
0.100E-02 
0.0 
0.0 

T A f 2 L t  9 

C H A H b E D  P A H T I C L L  CURHEN1 AT V A i 4 I a J s  > + 4 1 I A L  
L J C A T I U N S  I N  A N  IRON T A R G t T  JJ t  T J  I k L l U E N T  

1 G E V / C  FI+ 

NUHBER/INC I D t h T  PART I C - t  

R A D I A L  I N T E R V A L  ( C M j  
2 -4 4-6 t J - I O  

0.103E 0 0  
0.142E 0 0  
0.119Ll 00  
0.61 3t-0 1 
0.774E-01 
0.804E-01 
3 0774 t -0  1 
J 0657E-01 
i) 049bE-01 
0 284E-0 1 
0.170E-01 
0 . 7 5 0 E - 0 2  
C 52SE-03 
0.0 

0.484E-01 
0.664E-0 1 
0.7ti7E-01 
0.640E-01 
0.497E-01 
0.285E-01 
0.232E-01 
0 031 5 E - 0  1 
0.276E-01 
J . I 8 2 E -  0 1 
O.IZ6E-01 
0 mY37E-02 
0.437E-01 
0 1 L5E-03 

10-15 

0.12SE-01 
U 0 2 JOE- 0 I 
u . 2 8 3 E  - 0 1 
O.2d4E-01 
0.23IE-0 I 
C 239E-0 I 
Ge195E-01 
0.144E-01 
0.114E-01 
C 2L7C-01 
l, 4 62E- 02 
0 3SOE-32 
0 162E-02 
G I2SE-03 

15-30 

0.437~-02 
3.1505-01 
0.100k-01 
0.11 Y - G I  
0.1295-31 
3.130:-01 
3.100t-01 
3.11bE-01 
0 . 9 3 7 ~ - 0 ; ?  
0 . 7 5 O E - O L  
0.4875-02 
0.llLE-02 
0.750i- 0 3 
0. IOOE-OZ 

30- IhFIh  I T Y  

0 .375E-  03 
0.250E- a3 
0 5 C 0 E- 03 
0 . 6 2 5 E -  03 
0 . 5 0 0  E- 03 
0 .125E-  03 
0 5 C 0 E- 03 
0.250 E- 03 
0 5 CO E- 03 
0.375E-03 
0.0 
0.2EOE- 03 
00375E-03 
0.2fOE- 03 

T A B L E  10 

C H A R G E 0  P A H T  ICLE C U R H E N T  A T  V A W I U U S  b ? A T  IAL 
L U C A T I O N S  I N  AN I R O N  T A R G E T  Jut T J  I q i l U E N T  

1 GEV/C P I -  

N U H B E R / I N C I D E N T  P A A T I C L t  

10-15 

0 104E-01 
0.184E-01 
0 . 2  YO€- 0 1  
0 -301E-01 
0 2 31 E- 0 I 
0 .224€-01 
0 I 71 E- 0 I 
0.147E-01 
0. I 09E-0 1 
0.1 U E - 0 1  
U 0550E-02 
0 450€- 02 
0 175E-02 
0 0625E-03 
0 125E-03 

15-30 

0 .  11 7E-01 
0.13OE-01 
0 . 1 S O € -  01 
0 0  11  5t-01 
0.800E-02 
0 05751~-02 
0.3L17E-02 
0.21 2E-02 
0.500E-03 
0.75OE-03 
0 .S(iOE-03 

3 0 - I f f  I N  1TY 

0 5 CO E- 03 
0.500 E- 03 
0.5 CO E- 03 
0.37SE-03 
0. ?SO€- m 
0 . 6 2 5 6 -  03 
0.62SE- 03 
0. I Q O E - 0 2  
0.250E- 03 
0 .250E-  03 
0.37SE-03 
0 5 CQ E- 03 
0 6 2 5  E- 43 
0 875E- 03 
0.250E-03 



T A B L E  11 

DEP i n  
(CW) 
5. 

10 0 

1 5 .  
20 
2 5  
30 
35 
40 
45. 
so. 
55 .  
60 
65 
70 
75 

DEPTH 
(CH)  
5. 

10 0 

150 
2 0 .  
25 
30 
35. 
40 
45 . 
50. 
55. 
60 
6s 
70. 
7s. 
80 0 

85 . 
90. 
95. 

L O O .  

0- 1 

0 . 9 6 8 E  0 0  
3 . 7 5 7 E  0 0  
0 . S 7 2 E  0 0  
0 . 4 1 9 E  3 0  
0 . 2 9 5 E  30  
3 . 2 0 0 E  30 
3 . 1 2 6 E  90 
0 . 7 2 7 E - 0 1  
0 4 0 2 E - 0  1 
0 2 6 2 E - 0  1 
0 . 19SE-0 I 
0 9 O O E - 0  2 
0 . 6 7 S E - 0 2  
0.5 0 0 E - 0 2  
0 42SE-OL 

0- 1 

3 . l l 3 E  01 
O.087E 0 0  
0 . 7 2 1 E  0 0  
0 . 5 5 7 E  0 0  
0 . 3 9 2 E  0 0  
O.272E C O  
0.1 Y5E 9 0  
0 . 1 2 0 E  0 0  
0 9 0 4 E - 0  1 
3 .  7 7 6 E - 0  1 
0 4 OOE-0 1 
0 2 6 4 E - 0  I 
J I56E-0  1 
0.6806-02 
0 5 6 0 E - 0 2  
3 4 DOE- 0 2 
0 2 00E-3 2 
0.0 
3 - 4  0 0 E - 0 2  
0.0 

1- 2 

0 . 1 7 7 E  00  
0.2256 00 
0 . 1 7 4 E  00 
0 . 1 3 4 E  00 
0 . 1 2 4 E  00 
0 . 1 1 4 E  00 
O. lO6E 00  
0 .787E-01  
0 .542E-0  1 
3 345 E- 0 1 
0 292 E-01 
0 1 82 E-0 1 
3 9 0 0 E 0 2  
-2 825 €-02 
0.4 7 5  E-Oil  

1-2 

3 . 2 4 4 E  00 
C.365E 0 0  
0 . 3 1 2 E  00  
0 . 2 8 8 E  0 0  
0 .194E  00 
0.166E 00  
0 . 1 1 3 E  00 
0 9135 E-0 1 
0 . 5 2 2  E-0 I 
0 e656 E- 0 1 
0 - 4 6 8 E - 0  1 
0 .368E-0  1 
0 .269E-01  
0 . 1 7 6 E - 0 1  
0 .148E-01  
0 6 0 0 t - 3 2  
0 320 E-'32 
0 4 00 E-0 2 
0.366 E - 0 2  
5 . 1 6 6 E - 0 2  

CHARGED P A H T I C L E  C U R R E N T  A T  V A k I J 3 S  S ? A T I A L  
L O C A T I O N S  I N  A N  I R O N  T A R G E T  33E TJ I N C I D E N T  

2 G E V / C  P I +  

N U W B E R / I N C I D E N T  P A R T  ICLt 

R 
2 -4 

0 . 1 9 1 E  00 
0 . 2 9 8 E  00 
0 . 3 0 7 E  00 
0 . 2 3 4 E  00 
0 . 1 8 1 E  00 
0 . 1 2 6 E  00 
O . l I 2 E  00 
0 . 8 6 2 E - 0 1  
0 67OE-01 
0 . 4 4 7 E - 0 1  
0 . 4 l S E - 0 1  
0 3 6 0 E - 0  1 
0 . 2 4 0 E - 0 1  
0 1 2 7 E - 0 1  
0 1 3 2 E - 0 1  

A D L A L  I N T E R V A L  
4-6 

0.912f-01 
0 . 1 5 7 E  0 0  
0 . 1 0 1 E  00 
0 . 1 5 5 E  00  
0.128E 00 
0 - 9 6 2 E - 0  1 
0 0 8 2 2 E - 0  1 
0 0 6 6 0 E - 0  1 
0 -4 75E-01 
0 r 2 6 S E - 0  1 
0 1 65E-0  I 
0 . 1 6 2 E - 0 1  
O.11SE-01 
0.1 02E-0  1 
0.1 1 DE-01 

T A B L E  12 

( C Y )  
b-10 

0 .sszE-oI 
O o l 3 6 k  U O  
O o I b & E  00 
0017b1i 00 
0 .153t  0 0  
O.12CIE 00  
0 o J b 7 E - 0  I 
0 - 7 b 2 t - 0 1  
0 . ~ ~ > 7 t - O 1  
0 0 3 7 7 E - 0 1  
O . S J 7 t - 0 1  
0 1 Y2E- 0 I 
0 . 17bc-01 
0 122c-3 1 
O . 9 O O E - 0 L  

10-15 

0 2 5 2 E -  0 1 
0 5 O7E- 01 
0 .877E-C1 
0 0 8 7 7 E - 0 1  
0 0845E-0 I 
0 . 5 9 7 E - 0 1  
0 . 5 4 2 E - 0 1  
0 4 95E-0 I 
0 . 4 3 7 E - 0 1  
0 302E-0 1 
0 . 2 8 2 E - 0 1  
0 .177E-Gl  
0.1 OS€-01 
0 7 2 5 E - 0 2  
3 .650€-02 

CHARGED P A H T I U t  C U R H t N T  AT V A a I D U S  S P A T I A L  
L O C A T I O N S  I N  A N  I R O N  TARGET D U t  I J  I Y L I D E N T  

3 GEU/C P I +  

15-30 

0 . 1 3 2 E - 0 1  
0 .20SZ-0 1 
0 0 3 6 7 E - 0  I 
0 452E- 01 
0 . SPOE- 01 
0 0532i-01 
3 -4AbE-01  
0 -36OE-0 1 
3 . 2 t ) O E - O I  
3 2 7 2 E - 0  I 
0.21 2z-01 
0 .137k-01  
0 8 7 5 E - 0 2  
0.950E-02 
0 0 6 0 0 E - 0 2  

NUMBEW/ I NC IDENT P A R T  I C b t  

H A O I K  I N T E W V A L  ( C Y )  
2 -4 4-6 0-1 0 10-1s 15-30 

3 . 2 7 3 E  00 
0 . 4 8 J E  00 
0.506E 00  
5 . 4 3 7 E  00 
0 . 3 8 3 E  00  
3 . 2 7 1 E  00 
3 . 2 2 0 E  oc 
0 . 1 5 7 8  00 
0 - 9 5 8 E - 0 1  
0 1 0 3 E  00 
0.60St-01 
0 0 5 6 5 6 - 0 1  
J 3 9 7 E - 0  1 
0 33 7E-01 
J 2 3 7 E - 0 1  
0 . 2 7 7 E - 0 1  
0.206t-0 I 
3 1 3 3E- 0 1 
0 .  tj8 OE-02 
0 600E-02 

O . l l 1 E  30 
0.288E 00 
0 . 2 9 l E  00 
0 . 2 8 l E  00 
0 . 2 4 3 E  00 
0 . 1 9 3 E  00 
0 0 1 4 S E  00 
0 . 1 3 7 E  00 
0 . 7 0 6 E - 0 1  
0 7 5 4 E - 0  1 
0 r 5 4 4 E - 0 1  
0 06 I 7 E-0 1 
0 . 2 5 3 E - 0 1  
0 0 1 3 2 E - 0 1  
0 1 2 9 E - 0  1 

O . I O O E - 0 1  
0 0 4 4 0 E - 0 2  
0.520E-02 
0 .i?80E-02 

0 . a 8 0 ~ - 0 2  

0 7 ObE-3 I 
0 . L l d t  0 0  
O . 3 O L r  00 
0 . L 3 6 t  9 3  
0.253k 0 3  
0.La4E 00 
0 .17dE  00  
0 . A 3 8 L  00 
0.115c; 00  
0 . 7 4 2 t - 0 1  
0 o b  4 ZE- 0 I 
0.301c-01 
Oo4LOE-O I 
0 .J 1 bk-0 I 
0.244k-Cl 
0 . l ' J 2 € - 0 1  
Ooa40t-02 
0 . I  0 4 ~ - C  1 
0.3oOc-OL 
0.400,-02 

0 2 d9E- G 1 
C 6 3 3 3 0 1  
0 . 1 0 6 E  00 
0 . 1 2 3 E  00 
0 . 1 4 7 E  00  
0 . 1 1 5 E  00 
0 . 1 0 6 E  00 
OolOOE 00  
0 3 0 3 E - 0  I 
0 . 7 J S E - 0 1  
0 4586- 5 I 
0 3 37E-  0 1 
0 . 2 9 3 E - 0 1  
0 0 2 21E- 0 1 
0 . L I Z € - 3 1  
0 1 0 4 E - 0 1  
0 . Y Z O E - 0 2  
0 m640E-02  
0 4 CJOfi-02 
0 . 4 4 0 E - 0 2  

0.1465-01 
0 1855-01 
3 0449E-01 
3. b 7 6 E - 0 1  
3.67SE-01 
0 . 8 1 2 ~ - 0 1  
0 685;- 0 1 
0 0 7 5 3 E - 0 1  
3.Ci23E-31 
0 .5CIbf-01 
0 . 4 3 3 E - 0 1  
0.297E-01 
0.301c-01 
0.277i-01 
0 -21 7 E - 0 1  
0.20sc-01 
3 072 1 E- 0 2  
0.1 1 7 E - C l  
J o S 6 1 t - 0 2  
0.3605-02 

3 0 - I N  I h  I T Y  

0 .5COE-03 
0.125E-Oi! 
0.7EOE-OJ 0 . 1 7 S E - 0 2  

0 300 E- 02 
0.4 00 E- 02 
0.6 00 E- a2 
0 375 E- 02 
0 0 3 7 5 E - 0 2  
0.550 E- Ce 
0.400 E- 02 
0 2 55  E- 02 
0 .200E-  02 
0.250E-  a? 
O.2COE-02 

3 0 - I N I N  1TV 

0.2C2E- 02 
0 . 7 9 9 E - 0 3  
0 .322E-  02 
0 a 2 42 E- 02 
0 . 4 4 9 E -  02 
0.1 OS€- 01 
0 .728E-  02 
0.1 C l  E- 01 
0 .8E2E-  02 
0 . 1 0 5 E - 0 1  
0 9 2 3  E- 02 
O o 7 6 3 E - 0 2  
0 6 4 3  E- 02 
0 . 7 2 6 E - 0 2  
0.761 E- 02 
0 2 4 0  E- 02 
0 . 2 4 0 E - 0 2  
0 . 3 6 1 E - 0 2  
0 . 2 8 0 E -  02 
00219E-02 



TABLE 13 

CHARGED PAeTICLt  CURREhT A T  V A d I J J S  S?ATIAL 
LUZATIONS IN A LEAD TAR(.€T 3 U t  13 LYLIUENT 

3.5 GEV/C P I +  

NUMt3EH/INC IDENT PART ICLC 

H A L I A L  INTERVAL ( L M )  
30- I f f  IN I T Y  2 -4 4- 6 6-IC 10-15 15-30 DEPTH 

t C M )  
2. 
4. 
6. 
8 .  

10 . 
12. 
14 
16 
18. 
20 0 

22 0 

24 
26 
28 . 

0- 1 

J.954E 0 0  
3.863E 00 
3.741E 0 3  
0.519E 0 0  
0.313E 0 3  
3.178E C O  
O.102E > o  
3.592E-0 1 
0.357E-01 
0.201E-0 1 
0.130E-0 1 
3.762E-02 

0 620E-04 
0.6 a?€- o 3 

1- 2 

0.297E-0 1 
0 .362E-01  
0 6 I 4 E- 0 I 
0.194E 00 
0.274€ 00 
0.256E 00 
0.192E 00 
0.131E 00 
0 . 850 E- 0 1 
0.526E-01 
3 322 t-0 1 
0.189E-$1 
0 231 E-02 
3.6206-04 

DEP TH 
( C H )  
2. 
4. 
6. 
8 .  

10 . 
12. 
14 
16 
18 
20. 
22 . 
24 
26 
28 

0- I 

0m945E 0 0  
0.851E 00  
O.734E 0 0  
0.508E 0 0  
0.301E 0 0  

O.lO0E 0 0  
0 578E-0 1 
0.339E-0 1 
0 0 2 12E-0 1 
0.13lE-01 
0 731 E-32 
0.119E-02 
0 .  6206-04 

1- 2 

0 186E-0 1 
0.319 E-0 1 
3 549 E-0 1 
0.182E 00 
3.267E 00 
0.241E 00 
0.184E 00  
0.13OE 00 
0.848E-01 
0.524E-01 
0.349E-01 
0 2 07 E- 0 1 
0 3 00 E-02 
0 6 2 0 E-04 

0 14 7E-0 1 0 337E-02 0 1 d 1 E - O C  
0.270E-01 00650E-02 O.JSLE-Od 
0 e324t-01 0.981E-02 0.475k-02 
0.356E-01 0.148E-01 0.037;-02 
0.724E-01 3.127E-01 0.956~-02 
0 146E 00 0 160E-01 O o Y Y 4 t - 0 2  
0.195E 0 0  Go276E-01 0.110t-31 
0.199E 00 0.538E-01 0.14dt-01 
0.170E 00 0.728E-01 O . L b b t - 0 1  
0.131E 00 0.782E-01 0.374E-01 
0.943E-01 0.706E-01 0.454t-01 
0.600E-01 0 e477E-01 OeLiJE-Gl 
0.394E-02 0.187E-02 0.730k-03 
0.124E-0.3 0.0 O o b E O E - 0 4  

00187€-0.3 
0 4 99E- 0 3 

0 1 SbE-02 
0 02756-02 
G.281E-02 
0 0269E-02 
0.269E-02 
0 2 19E-02 
00319E-02 
0 02316-02 
0 124E-03 
0.3 
0 m620E-04 

0. six- 03 

3 .a 
0.6ZOE-04 
0.6dOE-04 
0 oJlEE-33 
0 e250E-03 
0.562E-33 
30 lb7E-03 
3.0 
0 ..31CiE-O3 
0 It17 E- 03 
0 -62 OE- 04 
0 lt37E-03 
0.0 
0 62 0 ii- 04 

0 .  c 
0 0 6 2 0 E - b  
0.0 
0 . 9  
0.6fOE-04 
0.0 
0.0 
C. 620 E- 04 
0.620E- 04 
0.620E- 04 
0.620 E a - 0 9  
0 . 6 2 0  E- 04 
O.620E-04 
0.620 E- C 4  

T A L E  14 

CHARGED PARTICLE CURRENT A T  JAHIJUS S?ATIAL 
LOCATIONS I N  A LEAD TARGET D J k  TiJ INClOENT 

0 . 5  GEV/C 6'1- 

NUWBER/lNClDENT PARTiCLE 

RADIAL INTERVAL (CM) 
2 -4 4- 6 6- 16 10-15 15-30 30- I f f  IN I T Y  

0 . 1 1 2E-0 1 
0.228E-01 
0 0277E-01 
0 0328E-01 
0 m642E-01 
00129E 00 
Ool77E 00 
0.185E 00 
O o l b O E  00 
0.124E 00 
O.VO1E-01 
0 6OSE-0 1 
0 0431E-02 
0.125E-03 ' 

0 0344E-02 
0 0675E-02 
0 0875E-02 
0 136E-01 
0 . 128E-0 1 
0 e127E-01 
0 e261E-01 
0 0454E-01 
0.641E-01 
0 -722E-0 1 
0 0 7 02 E-0 1 
0 -472E-01 
0.1446-02 
001876-03 

0 . 1 12E-02 
O.Ll9E-02 
0.bSOt-  02 
0 07 El I E-02 
0 . I OIL-0  1 
0.101 t-01 
0.1 lot-01 
0 14 7 t - 0 1  
0 -2dbE-0 1 
0 337E- 0 1 
0042715-0 1 
0.207i-01 
0.312t-03 
0 124E-OJ 

0 3 12E- 03  
0 937E- 03  
Oi937E-03 
0 187E-02 
0.1 37E-02 
O.275E-02 
0 -269E-02 
0 0325E-02 
0 0287E-02 
0 0344E-02 
0 131E-02 
0 562E-03 
O.187E-03 
0 0 2  49E-03 

0 187t-03 
0.620E-00 
0 1 e?€-03 
0.250E-03 
0 31 2E-03 
3.374E-03 
0.250E-03 
0.250E-03 
0 031 2E-03 
0 031 2E-03 
0.312E-03 0.187E-03 

0 0187E-03 
0.620E-04 

0.620 E- 04 
0 .  0 
0.187 E- 03 
0.187E-03 
0 620 E- 04 
0.125E-03 
0.0 
01 250E- 03 
0.187E-03 
0.125E-03 
0.620 E- OQ 
0.12SE-03 

0 .  i) 
0.  a2sE-m 



TABLE 1 5  

DEP Til 
(CW) 
2. 
4. 
6 .  
8. 

1 0  . 
1 2 .  
1 4 .  
1 6  
1 8 .  
20. 
22 . 
24. 
26. 
28. 
30 
32 
34. 
36 
38. 
40 
42 
44. 
46 
48 . 
5 0 .  
52 
54 . 
56. 
58 . 
60 
62 

3- 1 

0 . 1  OOE 0 1  
3 . 9 1 6 E  0 0  
0 . 8 1 7 E  3 0  
0 0 7 3 4 €  0 0  
0 . 6 2 1 E  0 0  
0 . 4 9 0 E  0 0  
0 . 3 6 2 E  0 0  
0 . 2 4 9 E  0 0  
0 . 1 8 2 E  0 0  
0 . 1 2 0 E  0 0  
0 8696-0 1 
0.6 1 OE-0 1 
0 4 4 5 E -  0 1 
0 . 3 2 0 E - 0  1 
0 2 2 7 E - 0  1 
O o l 6 l E - 0 1  
0 . 1 0 5 E - 0 1  
0 . 9 5 0 E - 0 2  
0 7 2 5 E - 0 2  
0 4 6 2 E - 0 2  
0 . 3 8 7 E - 0 2  
0 3 2 5 E - 0 2  
0 2 8 7 E - 0 2  
3 1 6 2 E - 0 2  
J 1 6 2 E - 0 2  
0 . 6 2 5 E - 0 3  
0 S O O E - 0 3  
0 6 2 5 E - 0  3 
0 3 7 5 E - 0 3  
0.500E-03 
0.2506-03 

1 - 2  

0 e 4 32 E- 0 1 
0 744 E-0 1 
0 -650 E-0 1 
3 6 2 2 E - 0  1 
0.9 1 7 E - 0  1 
0 . 1 4 5 E  00  
0 . 2 0 4 E  00  
0 . 2 2 4 E  00 
0 . 2 1 6 E  00 
0 . 1 8 8 E  0 0  
0 . 1 5 3 E  00 
0 . 1 2 3 E  00 
0 . 9 5 5 E - 0 1  
0.771 E-01 
0 . 5 5 1  E-01 
0 . 4 1  7 E - 0 1  
0 329 E-0 1 
0 244 E- 0 1 
0 . 1 8 7 E - 0 1  
0 . 1 6 9 E - 0 1  
0 . 1  00 E-0 1 
0 9 A 2 E- 02 
0 . 6 0 0 E - 0 2  
0 450 E- 02 
O . 3 6 2 E - 0 2  
0 300 E-02 
0 . 1 7 5 E - 0 2  
0 1 37 E-02 

0 . 2 5 0 E - 0 3  
0 250 E - 0 3  

0 . 1 0 0  € 4 2  

CHARGED PARTICLE CURRENT AT VAI~IDUS S P A T I A L  
L O C A T I O N S  I N  A LEAD TARGET U i l t  T 3  IYCIDENT 

A 00  GEVIC P I +  

NUMBEW/INC IDENT PART ICL€ 

R A D I A L  INTERVAL (CW) 
2-4 

0 3 0 6 E - 0 1  
0 0 5 1  1E-01 
0 6 3 6 E - 0  1 
0 6 S S E - 0 1  
0 . 6 7 l E - 0 1  
0 e 5 5 6 E - 0  1 
0 0 6 2 5 E - 0 1  
0 . 7 2 2 E - 0 1  
0 0 9 4 7 E - 0 1  
O . 1 2 6 E  00 
0 . 1 3 9 E  00 
0 . 1 4 5 E  00 
O . 1 3 9 E  00 
0 . 1 2 8 E  00 
O . 1 1 8 E  00  
0 . 9 7 4 E - 0 1  
0 . 7 9 l E - 0 1  
0 e 6 6 9 E - 0  1 
0 0 4 8 9 E - 0 1  
0 0 3 8 0 E - 0 1  
0 . 3 1 6 E - 0 1  
0 r 24 5E-0 1 
0 1 9 6 5 0 1  
0 144E-0A 

0 . 3 7 5 E - 0 2  
0 7 2 S E - 0 2  
0 . 5 0 0 E - 0 2  
0 3OOE-02 
0 1 8 7 E - 0 2  
0 37 S E - 0 3  

o . i a 9 ~ - 0 1  

4- 6 

0 0 5 2 5 E - 0 2  
O . 1 2 S E - 0 1  
0 . 2 1 6 E - 0 1  
0 . 2 0 2 E - 0 1  
0 0 2 5 4 E - 0 1  
0 0 2 5 4 E - 0 1  
0 0 2 1 6 E - 0 1  
0 .255E-OJ 
0 . 1 9 0 E - 0 1  
0 0 2 5 1  E-01 
0 0 2 5 4 E - 0 1  
0 . 2 8 6 € - 0 1  
0 0 3 6 7 E - 0  1 
0 - 4 6 4 E - 0 1  
0 r500E-01 
0 05496-0 1 
0 5 1 9  E-0 1 
0 . 5 1 7 E - 0 1  
0 0 4 8 1  E-0 1 
0 0 4 0 9 E - 0 1  
0 0 3 6 2 E - 0 1  
0 . 2 7 7 E - 0 1  
0 0 2 5 2 E - 0 1  
0 . 2 0 9 E - 0 1  
0 1 49 E-0 1 
0 . 1 1 S E - 0 1  
0 0 0 3 7 E - 0 2  
0 0 7 8 7 E - 0 2  
0 0 6 3 7 E - 0 2  
0 0 2 3 7 E - 0 2  
0 0375E-03 

6 - 1 0  

0 o S 3 7 t - r ) Z  
0 .d OOE- 02  
0 . ( 1 0 0 E - 0 2  
0 1 4  1 E - 0 1  
0 . 1 b l E -  0 1  
0 . l Y l E - 0 1  
0 . l Y O E - 0 1  
0.1 7%-01 
0 . A c l ? t - O L  
0 01  89E-0A 
0.2 1 O E - 0  I 
0 . 1  c l 9 t - 0 1  
0 mA74E-01 
0 1 8 6 E -  01 
O o L A b t - 0 1  
O o L 5 9 t - 0 1  
0 - 3 L S E - 0  1 
0 . J b S t - O  1 
0 . 3 > 1 € - 0 1  
0.37 A t - 0  1 
0 -4  O O E - 0  1 
0 . 3 7 5 E - 0 1  
0 e 3 3 7 t - 0 1  
0 0294t-0  A 
0 02 7 b E - 0 1  
0 . L S S t - O l  
0 . 2 1 0 E - 0  I 
0 . 1 5 2 t - 0 1  
0 . 1  ILE-OI 
0 . 6 5 0 t - 0 2  
0 . 1 1 2 E - 0 2  

1 0 - 1 5  

0 . 1 5 0 E - 0 2  
0 03626-02 
0 e 2 6 2 E - 0 2  
0 4 7SE- 02 
0.4 1 2 E - 0 2  
0 4 6 2 E - 0 2  
0 6 75E-  02 
0 8 7 5 E - 0 2  
0 7 2 5 E - 0 2  
0 0 4 7 5 E - 0 2  
0 . 8 0 0 E - 0 2  
0 . 1 0 1 E - 0 1  
0 . 1  0 0 E - 0 1  
0 9 0 0 E - 0 2  
0 9 6 2 E -  02 
0 . 3 2 5 E - 0 2  
0 . 7 2 5 E - 0 2  
0 . 9 7 5 E - 0 2  
0 0 8 8 7 E - 0 2  
0 . 9 0 0 E - 0 2  
0 . 1  OIE-01 
0 1 1 4 E - 0 1  
0 1 3 4 E - 0 1  
0 . 1 5 2 E - 0 1  
0 . 1 4 0 E - 0 1  
0 . 1 2 0 E - 0 1  
0 1 L 7 E - 0 1  
0 9 7 5 E - 0 2  
0 8 3 7 E - 0 2  
C .3OOE-02 
0 1 3 7 E - 0 2  

1 5 - 3 0  

0 0 5 0 0 k - 0 3  
3 .750E-03  
0 . 1 5 0 E - 0 2  
0 .500€-03 
0 2 3 7 E -  02 
0 . 1 8 7 E - 0 2  
0 0262E-02 
0 35OE-02 
0 . 3 0 0 E - 0 2  
0 . 4 8 7 E - 0 2  
0 33 7E- 0 2 
0 . 2 8 7 E - 0 2  
0 . 4 3 7 € - 0 2  
0.475E-02 
0.4U7E-02 
0 . 4 7 5 E - 0 2  
0 . 5 3 7 E - 0 2  
00450€-02 
0 . 4 5 0 E - 0 2  
0.S00E-02 
0 * 5 0 0 € - 0 2  
00400E-02 
0.350E-02 
0.3005-02 
0.287E-02 
0 . 3 5 0 E - 0 2  
0 040 O € -  02 
3 0375E-02 
0 . 2 1 2 E - 0 2  
0.7505-03 
3 - 2 5 O E - 0 3  

30- I f f  I N  1TY 

0.0  
0. 125E-m 
0 . 1 2 5 E - a 3  
O . 2 5 0 E - 0 3  
0 .0  
0 . 1 2 5 E - C O  
0.125E-03 
0 . 1 2 5 E - 0 3  
0 . 0  
0 . 0  
0 .0  
0. 2 5 0 E -  a3 
0.0 
0 .  i 2 s ~ - m  
0.250E- a3 
0 . 3 7 5 E - 0 3  A 
0 . 3 ? 5 E - c a  v 
0 . 1 2 5 E - 0 3  
0.250E- a 
0 .  1 2 5 E - 0 3  
00 1 2 5 E - 0 3  
0 . 1 2 5 E - 0 3  
0 .0  
0 . 1 2 5 E - 0 3  
0 .0  
0 .0  
0 . 1 2 5 E - 0 3  
0. c 
01 1 2 5 E - 0 3  
0 . 0  
0.25OE-  03 



TAi3LE 1 6  

CHAHGEO PAWTICLt  CURRENT A T  V A R I O U S  S P A T I A L  
L U C A T I O N S  I N  A LEAD 1ARGEl  D J t  T S  A Y C l d E N T  

1 . 0  GEV/C P I -  

NUMBtA/INCIDENT P A R T  l C L t  

HAL21 AL I NTEHVAL (CM J 
DEPTH 

(cm) 
2 .  
4.  
6. 
8 .  

10. 
12 . 
14 
16 
1 8  
20 . 
22 . 
24 
26 
28. 
30 
32 
34 . 
36. 
38. 
40 
42 
44. 
46 
40 
50 . 
52 
s4. 
56 
58 . 
60 
62 

0- I 

O.lOOE 51 
0 . 9 1 3 E  0 0  
0.83OE 0 0  
0 . 7 3 8 E  0 0  
3 . 6 2 4 E  0 0  
0 . 5 0 1 E  3 0  
3.373E 3 0  
0 . 2 6 3 E  0 0  
0 . 1 8 6 E  0 0  
0.129E 0 0  
0 9 3 4 E -  0 1 
0 6 4 0 E - 0  1 
0 5 0 ’ 3 E - 3  1 
0 . 3 7 2 E - 0  1 
0.2 S 9 E - 0  1 
0 . 1 9 5 E - 0 1  
0 .1SOE-01  
0 1 1 7E-0  1 
0 . 9 3 7 E - 0 2  
0 . 8 0 0 E - 3 2  
3 0 5 2 5 E - 0 2  
0 4 1 2 E- 0 2 
0 3 6 2 E - 0 2  
3 3 00E-02 
0 . 1 6 7 E - 0 2  
0 . 1 2 S E - 0 2  
0 . 0 7 5 E - 0 3  
3 6 2 5 E - 0  3 
0 6 2 5 E - 0 3  
0.0 
0 . 1 2 5 E - 0 3  

1-2 

0.4 20E-0 1 
3.685 E-0 1 
3 . 6 9 1  S O 1  
0 600 E-0 I 
0.880 E-0  1 
3 . 1 3 7 E  0 0  
3 .131  E co 
0 . 2 1 8 E  00 
0 . 2 1 4 E  0 0  
O.181E 00 
0 0 1 5 4 E  00  
0 . 1 2 3 E  00  
00945fi-01 
0 746 E-0 1 
3 592 E-0 1 
0 4 59 E- 0 1 
0.350 E-01 
0 -235E-0 1 
3 . 1 8 9 E - 0 1  
0.164E-01 
0 1 19 E-0 1 
0 887 E- 0 2 

0 512 E-02 
0 3 8 ? € - 0 2  
0 3 00 E- 02 
0 362 E- 0 2 
0.212E-02 
0 3 75 E-03 
3.500 E-03 
3.0 

0.6a7~-02 

2 -4 

0 26 1E-0 1 
0 44SE-0  I 
0 49 7E-0 1 
0 . 6 0 1 E - 0 1  
0 . 5 8 0 E - 0 1  
0.61 1E-01 
0 6 2 2 E - 0  1 
G 7 5 7 E - 0 1  
0 0 9 7 4 E - 0 1  
0 . 1 2 9 E  00 
0 . 1 4 2 E  00 
O.143E 00  
O e l 3 6 t i  00  
0 . 1 2 5 E  00 
O . l l l E  00  
0 965E-0 1 
0 . 7 7 L E - 0 1  
0 . 6 6 4 E - 0 1  
0 5 3 0 E - 0  1 
0 . 4 0 7 E - 0 1  
0 35 1E-0  1 
0 2 6 9 E - 0  1 
G e 2 1 6 E - 0 1  
0 1 8 4 E - 0 1  
0 1 3 7 E - 0  1 
0 . 1 0 1 E - 0 1  
0 0 8 8 7 E - 0 2  
0 5 3 7 E - 0 2  
0 41 2E-02 
0 . 2 1 2 E - 0 2  
0 . 1 2 S E - 0 3  

4- 6 

0 - 7 3 7 E - 0 2  
0 . 1  1 2 E - 0 1  
0 . I  8 5 E - 0 1  
0 227E-0  I 
0 - 2 3 4 E - 0 1  
0 0 2 3 7 E - 5 1  
0.2326-01 
0 m221E-01 
0 - 2 2 4 E - 0 1  
0 . 2 3 0 E - 0 1  
o . 2 5 5 ~ - o i  
0 -3456-01 
0 .4CdE-01 
0 - 4 5 6 E - 0 1  
0 - 4 9 9 E - 0 1  
0 . 5 4 7 E - 0 1  
0 e 5 2 5 E - 0 1  
0 .500E-01  
0 0 4 9 2 E - 0 1  
0 - 4 2 2 E - 0 1  
0 3 5 5 E - 0  1 
0 2 9 7 E - 0  1 
0 . 2 4 6 E - 0 1  
0 . 2 0 2 E - 0 1  
0.1526-01 
0 0 1 3 6 E - 0 1  
0 .1 01 E-01 
0 0 7 3 7 E - 3 2  
0 r 6 1 2 E - 0 2  
0 0 3 5 0 E - 3 2  
0 0 8 7 5 E - 0 3  

6-10 

0.3 1 Lt- 0 2 
0.5>Oc-32 
0 . t i S O t - O L  
0 . 1 l b f - G l  
0 - 1  7 5 t - 0 1  
0 . l o 3 E - O l  
0 .  L O  1 c-  0 1 
O.ZCLk-01 
0 .z 1 E k - 0  1 
0 .z 1 Lt-0 1 
0 o L O 6 t - 0 1  
0 mL07E-0 1 
O . 1 3 Y t - 0 1  
0 . 2 3 2 L - 5 1  
0 d47E-01 
0 eZU4t-O 1 
0 .ZYPt -01  
0 0331 t - C  1 
0 346 E- 0 1 
0.3SUE-01 
o.uo2c-01 
0 . J ? ? t - O l  
0 .J>7E-O 1 
0.JLOE-0 1 
0 o L 7 S t - 0 1  
0 d J 4 t - 0 1  
O . l d 9 C - 0 1  
0 01 b At-01 
0 . 8 6 2 E - 0 2  
0.487tZ-3L 
0 1 3 7 E -  J L  

19-15 

0 1 6 2 E - 0 2  
0 . 1 7 5 E - 0 2  
0 . 2 12E-  02 
0 .337E-OL 
0 0 4  1 2 t - 0 2  
0 6 5 0 E - 0 2  
0.6t17E-02 
0 . 8 1 2 E - 0 2  
C. 7 5 0 E - 9 2  
0 . 1 0 6 E - 0 1  
0 8 2 5 E - 0 2  
0 . 1 OOE- 0 1  
0 . 1 0 5 E - 0 1  
0 . 1 0 4 E - 0 1  
0 .Y 75E-02 
0 . 1 0 6 E - 0 1  
0 1 1 6 E - 0 1  
0 . 1 2 0 E - 0 1  
01 130E-01 
0 117E- ! l l  
0 . 1 1 5 E - 0 1  
0 1 1 6 E - 0 1  
0 1 3 0 E - 0 1  
0 1 % E - 0 1  
0 1 3 4 E - 0 1  
0 1 3 6 E - 0 1  
0 r 1 2 7 E - 0 1  
0 1 OlE-01  
0 7 1 2 E - 0 2  
0 0 2 2 5 E - 0 2  
0 0 6 2 5 E - 0 3  

15-30 

0 . 3 7 5 L - 0 3  
0 875E-  03 
3 . 1 b 2 k - 0 2  
0 d75E- 0.5 
3 . l b 2 k - 0 2  
3 .2bOc-02  
0 e 3 O O E - 0 2  
0.J25L-02 
3 0 4 3 7 ~ - 0 2  
0 0 3 7 5 E - 0 2  
3 .362E-02  
0 -3bOE-02 
I) - 4 b 2 E - 0 2  
0 0 5 7 5 C - 0 2  

0 0 5 0 0 E - 0 2  
0 oT37E-02  
3 .712E-02 
0.6bOE-02 
0 -6b i iC-02  
3 ? 6 2 t - 0 2  
0.762E-02 
0 .625E-02  
0 0600.E-02 
0 r 550E- 02  
0 0 5 5 0 E - 0 2  
0 .4b2E-02  
0 0 4 0 0 E -  02 
0 . 2 1 2 t - 0 2  
0 .750~-03  
0 o L 5 0 E - 0 3  

0 05371;-02 

30-  I M  Ih I T Y  

0 1 25 E-’3 
0.0 
0 . 1 2 5 E - 0 3  
0.0 
0 . 1 2 5 E - 0 3  
0.125E-03 
0 . 1 2 5 E - 0 3  0 . 1 2 5 E - 0 3  

0 . 2 f O E -  03 
0 . 3 7 5 E -  03 
0 . 2 5 0  E- 03 
0.2C-OE- 03 
0 .5  C 0 E- 03 
0.125E-a 
0. SCOE- 03 
0 . 2 5 0 E - 0 3  
0 . 1 2 5 E - 0 3  
0 . 0  
0 .250E-  03 
0.500E- 03 
0.5 00 E- 03 
0.3756-03 
0 . 0 75 E- 03 
O r 1 2 5 E - 0 3  
0.250 E- 03 
0 . 1 2 5 E - 0 3  
0.195E- 03 
0 . 1 2 5 E - 0 3  
0.3 7 5  E- 03 
0.0 
0 . 1 2 5 E - 0 3  



T A 0 L E  17 

D E P T H  
t C M J  
2. 
4. 
6. 
8. 

10 
12. 
14. 
16 
18. 
20 . 
22 
24 
26 
28 . 
30 
32 
34. 
36. 
38 . 
40 
42 
44 . 
46 
48 . 
50 
5 2  
54 . 
56. 
58. 
60  
62  e 
64 
66 0 

68 0 

70 
72 
74 . 
76 
78 

0- 1 

0.109E 0 1  
0.107E 0 1  
0 0 9 4 8 E  0 0  
0.868E 0 0  
0.768E 0 0  
3.679E 0 0  
0.604E 00 
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