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A b s t r a c t  

The n e u t r o n  s p e c t r a l  i n t e n s i t i e s  i n  a 51-group s t r u c t u r e  
t o g e t h e r  w i t h  t h e  a n g u l a r  d i s t r i b u t i o n s  i n  a n  8-angle  quadra-  
t u r e  set are p r e s e n t e d  which d e s c r i b e  t h e  s u r f a c e  l e a k a g e  from 
t h e  h e m i s p h e r i c a l  p r e s s u r e  vessel su r round ing  t h e  'CSK-LI r eap  t o r  
at  t h e  Tower S h i e l d i n g  F a c i l i t y .  These d a t a  may b e  used as 
f r e e - f i e l d  s o u r c e  terms i n  t h e  c a l c u l a t i o n s  of exper iments  
performed u s i n g  t h e  l a r g e  beam c o l l i m a t o r ,  and were d e r i v e d  
from many d i f f e r e n t  measurements made a t  v a r i o u s  p o s i t i o n s  
i n  t h e  beam t h a t  w e r e  used  t o  no rma l i ze  ANISN c a l c u l a t i o n s  
of the pressure vessel l eakage .  

The geometry of t h e  c o l l i m a t o r  arrangement  t o  which t h e  fo l lowing  

d a t a  app ly  i s  shown i n  F ig .  1. 

T h e  n e u t r o n  energy  and a n g u l a r  d i s t r i b u t i o n s  a t  any p o i n t  on t h e  

s u r f a c e  of t h e  h e m i s p h e r i c a l  p r e s s u r e  vessel ( f o r  example,  p o i n t  A i n  

F i g .  1) are p r e s e n t e d  i n  Tab le  I. These d i s t r i b u t i o n s  a r e  d e r i v e d  from 

ANISN c a l c u l a t i o n s  of t.he p r e s s u r e  vessel l eakage  normal ized  t o  f i t  t h e  

d e t a i l e d  measurements of  t h e  n e u t r o n  energy  and s p a t i a l  d i s t r i b u t i o n s  

i n  t h e  f r e e  f i e 1 d . l  The spec t rum is  p r e s e n t e d  i n  a 51-group s t r u c t u r e ,  

b u t  i t  may b e  assumed t o  b e  smoothly v a r y i n g  and can thus  be  regrouped  

i n t o  any d e s i r e d  s t r u c t u r e .  S i m i l a r  remarks app ly  t o  t h e  angular 

d i s t r i b u t i o n s .  Note that  t h e  e n t r i e s  i n  t h e  t a b l e  are i n t e g r a t e d  o v e r  

t h e  group i n t e r v a l ,  and are a l s o  expres sed  on an a b s o l u t e  watt b a s i s .  

1 
C .  E .  C l i f f o r d  and P .  J.  Hucken tha le r ,  "'A Dete rmina t ion  of t h e  Neutron 
Energy and S p a t i a l  D i s t r i b u t i o n s  o €  t h e  Neutron B e a m  from t h e  T S R - I 1  
i n  t h e  Large  B e a m  S h i e l d , "  OWL-TM-4868, 1976 .  
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This i s  the r e s u l t  of s u c c e s s f u l l y  de t e rmin ing  experimentaLly t h e  r a t i o  

between "monitor watt-s" and f i s s i o n  w a t t s ,  by measurement of t h e  temper-- 

a t u r e  rise i n  t h e  r e a c t o r  c o o l i n g  water ,  so t h a t  all d a t a  i n  (;his r e p o r t  

are expres sed  i n  terms of ' ' f i s s i o n "  o r  "hea t ing"  w a t t s .  Th:i.s had no t  y e t  

been done when an ear l ie r  r e p o r t '  d e s c r i b i n g  the  f r e e - f i e l d  from t h e  

1 5 k - h .  c o l l i m a t o r  w a s  w r i t t e n .  Thus t h e  i n t e n s i t i e s  i n  ORN.IA-TM--4010 

shou ld  be mult ipLied by 0.658 t o  put them on t h e  same b a s i s  as i n  t h e  

p r e s e n t  r e p o r t ;  i . e . ,  p e r  f i s s i o n  w a t t .  

The un i . t s  of t h e  a n g u l a r  f l u x  are neutrons/cm2/rnin/f  i s s i o n  w a t t / u n i L  

w e i g h t ,  To conve r t  t o  a n g u l a r  c u r r e n t  l e a k i n g  the hemisphere i n  u n i t s  

of rieutrons/cm2/min/Eission w a t t l s t e r a d i a n ,  each e n t r y  shou1.d b e  m u l t i p l i e d  

by t h e  a p p r o p r i a t e  v a l u e  of cos0 / 4 n y  w h e r e  9 i s  t h e  a n g l e  between t h e  

normal t o  the surEace and t h e  d i r e c t i o n  of the a n g u l a r  f l .ux.  

n n 

The a n g u l a r  d i s t r i b u t i o n s  g i v e n  i n  Tab le  1 are n o t  r e a d i l y  u s e a b l e  

i n  a DOT c a l c u l a t i o n  because they  are  d e f i n e d  w i t h  respect  a hemi-- 

sphe r : i ca l  surface,  which i s  n o t  y e t  a v i a b l e  o p t i o n  i n  DOT. They must 

be  t ransformed to a n g u l a r  d i s t r i b u t i o n s  wi.th r e s p e c t  t o  a p l a n e  s u r f a c e ,  

t o  t a k e  advan tage  of an e x i s t i n g  o p t i o n  i n  DOT t h a t  u ses  a boundary d i s c  

s o u r c e .  This t r a n s f o r m a t i o n  can e a s i l y  b e  e f f e c t e d  by the f o l l o w i n g  

e q u a t  j.on : 

2 
R. E *  Maerker and F. J .  Muckenthaler ,  "The Abso lu te  Neufiron Spectrum 
Emex-gi.ng Through a 1.5f6-in. C o l l i m a t o r  f roiii the TSR-PI Reac to r  a t  t h e  
Tower S h i e l d i n g  F a c i l . i t y , "  ORNL-TM-4010, 1 9 7 2  
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where Q, 

Z f rom t h e  r e a c t o r  c e n t e r  i n  the c y l i n d r i c a l  c o o r d i n a t e  d j - r e c r i o n s  d e f i n e d  

by n and 1-1, and a t  a d i s t a n c e  R from t h e  c e n t e r  of  t h e  p l a n e ,  and $ = 

group a n g u l a r  f l u x  on t h e  hemisphere of r a d i u s  R = 48.5775 c m  i n t e r p o l a t e d  

from Table  I a t  t h e  a n g l e  cos@ . 

= group a n g u l a r  f l u x  on a p l a n e  l o c a t e d  a c e n t e r l i n e  d i s t a n c e  
gP 

h 

S 

n 

The r e l a t i o n s h i p  between t h e  v a r i a b l e s  n, 1.1, arid cos9  i s  n 

A l o g i c a l  c h o i c e  f o r  t h e  l o c a t i o n  of t h i s  d i s c  s o u r c e  i s  a t  

Z = 55,514 c m ;  i.e., on t h e  p l ane  d e f i n e d  by t h e  i n s i d e  c o n c r e t e  s u r f a c e  

of t h e  1-arge beam col l i .mator .  The d i s c  s o u r c e  should  b e  w r i t t e n  as an  

i n t e r i o r  boundary s o u r c e  so t h a t  r e f l e c t i o n  from a c y l i n d r i c a l .  r ep resen -  

t a t i o n  of t h e  p r e s s u r e  v e s s e l  and w a t e r  on t h e  r e a c t o r  s i d e  of t h e  sou rce  

p l a n e  as well as from t h e  w a l l s  of t h e  c o n c r e t e  c o l l i m a t o r  i s  inc luded  

when t r a n s p o r t  th rough a s h i e l d i n g  c o n f i g u r a t i o n  i s  t o  be  c a l c u l a t e d .  

(F ig .  2 ) .  

The s o u r c e  t r a n s f o r m a t i o n  from a hemisphere t o  a d i s c .  i n v o l v e s  on ly  

u n c o l l i d e d  t r a n s p o r t  from hemisphere t o  d i s c .  The e f f e c t  of  n e u t r o n s  t h a t  

l e a k  t h e  p r e s s u r e  vessel and are s c a t t e r e d  b y  t h e  s t a i n l e s s  steel and 

water s h i e l d  su r round ing  much of the p r e s s u r e  vessel t o  p o i n t s  on t h e  

d i s c  p l a n e  i s  n o t  cons ide red  i n  t h e  t r a n s f o r m a t i o n .  T h i s  enhancement i s  

i n c l u d e d ,  however,  i n  t h e  ad jus tmen t  of t h e  s o u r c e  t e r m s  a p p e a r i n g  i n  

Tab le  I. 
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A l i s t i n g  of t h e  code e f f e c t i n g  t h e  t r a n s f o r m a t i o n  i s  p r e s e n t e d  i.n 

t h e  Appendix. A l s o  a p p e a r i n g  i n  t h e  Appendix i .s an example of a n g u l a r  

and r a d i a l  meshes used a t  OENL t o  s p e c i f y  the d i s c  s o u r c e ,  t o g e t h e r  w i t h  

the a n g u l a r  f l ~ u x e s  for -  t h e  f i r s t  group t h a t  appear  on the  inter . i .oc  

boundary s o u r c e  t a p e .  As a f u r t h e r  check,  t h e  source d e s c r i p t i o n  as 

p r e s e n t e d  i n  t h e  o u t p u t  of a DOL’ c a l c u l a t i o n  uni.ng t h i s  s o u r c e  t a p e  i s  

a l s o  d i s p l a y e d ,  f o r  groups 1 th rough  4 9 .  

The s o u r c e  terms p r e s e n t e d  i n  Tab1.e I have been normalized so t h a t  

tile t r a n s  Forined p l a n a r  i n t e r i o r  boundary s o u r c e ,  when used  w i t h  t h e  

c o l l i m a t o r  geometry of F i g .  2 i n  a DOT c a l c u l a t i o n ,  g i v e s  r ise  t o  f r e e  

f i e l d  d k t a n f :  c e n t e r l i n e  f l u x e s  and f l u x e s  3cross t h e  col . I imator  e x i t  

p l a n e  t h a t  a g r e e  t o  w i t h i n  - f 15% of a b s o l u t e  measured v a l u e s . ’  

h e m i s p h e r i c a l  s o u r c e  d e s c r i p t i o n  were used d i r e c t l y  w i t h  t h e  v a l u e s  g iven  

i n  Table  1 and t h e  e f f e c t s  of i n c r e a s e d  r e f l e c t i o n  i-xicludcd f r o m  a 

s t a i n l e s s  s t e e l  and water r e g i o n  su r round ing  much of t h e  p r e s s u r e  vessel ,  

f r e e  f i e l d  fluxes would b e  o v e r c a l c u l a t e d  by about  15W. Thus, i f  t h e  

hemispherical .  s o u r c e  geometry t o g e t h e r  w i t h  r e f l e c t i o n  geometry around 

t h e  s i d e s  of r h e  p r e s s u r e  v e s s e l  w e r e  a c t u a l l y  i n c o r p o r a t e d  i n t o  a 

c a l c u l a t i o n ,  t h e  v a l u e s  a p p e a r i n g  i n  Table  I shou ld  be  m u l t i p l i e d  by 0.85.  

I f  t h e  

REI-atiue t o  t h e  15k-in.  c o l l i m a t o r  d e s c r i b e d  i n  ORNL-TM-4010, the 

l a r g e  beam c o l l i m a t o r  produces 2 c e n t e r l i n e  c u r r e n t  above 0 .9  MeV i n c i d e n t  

on t h e  f r o n t  f a c e  of  a s h i e l d  of about  35 t i m e s  more, and a s u r f a c e  

i n t e g r a t e d  current o€ about  1.SQ t i m e s  more, on an e q u a l  wa-ttage b a s i s .  

S ince  t h e  maximum power a v a i l a b l e  :For t h e  l a r g e  beam c o l l i r n a t o r  i s  1 p.Iw 

cornpared t o  1.00 kW f o r  the  15%-in. c o l l i m a t o r ,  t h e  o v e r a l l  mximuln 

i n c r e a s e s  i n  t h e  i n c i d e n t  c u r r e n t  are 350 and 1980 ~ r e spec t : i ue ly  . 
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This increase i11 intensity i s  of course a~ the expense o f  a less well- 

def ined  beam. Neutron scatzrering f rom the  c o n c r e t e  co l l imator :  mid the  

stainless-steel-water shield : in  the large beam s h i e l d  accounts f o r  25% 

of the f l u x  above 0 . 9  MeV at the collimator exit, whereas for the 15k-in. 

collimator, the e f fec ts  of  c o l l i m a t o r  sc:attering i n  this energy reg ion  

were negligible. 
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e 
F i g .  2. Two-Dimensional Approximations t o  F i g u r e  1- t o  Describe the  

Source and Collimator Geometry. 



Tab le  1. h:.gular Fluxes a t  the  S ~ r f a c e  O S  the Pressure Vessel: 
Sourcc? Terxs f o r  t he  Large Seam Collimator 

1 
2 
3 
4 
5 
6 
7 
8 
4 
I Ci 
11 
12 
13 
1 4 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
33 
31 
32 
33 
34 
35 

14.92 M e V  
12.21 
10. 003 
8.187 
6.703 
5.488 
4.493 
3.679 
3.012 
2.466 
2,019 
1.653 
1.353 
1.1080 
0.9072 
0.7427 
0.603: 
0.4975 
0.4076 
0.3337 
0.2732 
0.2237 
0.1832 
c .  1500 
0.12277 
86 I 52 keV 
52.48 
40.85 
31.83 
24 * 79 
19.30 
15.03 
7.102 
4.307 
3.355 

1.82( 2) * 
1.11(3) 
6.50 ( 3 )  
1.64(4) 
5.56(4) 
1.42(5) 
2.30 (5) 
3.64(5) 
5.6715) 
7.64(5) 
8.63 (5) 
8.23 (5j 
7.62 (5) 
7.96(5) 
6.49(53 
7.32(5) 
6.64(5) 
4.68(5) 
5.54(5) 
3.67(5) 
3.91(5) 
3.25 (5 j 
1.62(5) 
5.25(5) 
1.93(5) 
6 .7 6 ( 5 
1.53(5) 
7.31(4j 
3.36(5) 
6.99(4) 
7.29(4) 
3.38 (5) 
2.23(5) 
1.02 (5) 
9.94  (4) 

6.03<2) 
3.38(3) 
1.35(4) 
4.58 (4) 
1.39 (5) 
3.2915) 
5.02 (5) 

1 .le ( 6 )  
1.56 (6) 
1.68 (6) 
1.59(6) 
1.4 3 ( 6  j 
1,53(6) 
1.15 (6) 
1.37 ( 6 )  
1.19 ( 6 )  
a.i4<5:, 
1 .G6(6) 
6.40(5) 
7.73(5) 
5.50(5) 
2.49 (5) 
5.31(5) 
3.15 (5) 

7.76(5) 

1.41 (6) 
2.90 (5) 
1.03(5) 
5.63(5) 
2.25 ( 5 )  
2.94(5) 

5.17 (5) 
2.46(5) 
2.38(5) 

7.70(5) 

1 . 3 9 ( 3 )  
7.40(3) 

8.43 (5) 
2.77(4) 

2.24 (5) 
4.72(5) 
6.63(5)  
9.88(5) 
i .39(63 
1 .78 (6 )  
I. 31 (6) 
1,74 (6) 
1.61 (6) 
1.61 (6) 
l.34(6) 
1 .5U (6) 
1.33 (6) 
9.04(5 j 
1.17(6) 
7.4s (5) 
8.93 (5) 

3.00 (5 j 

3.98(5j 

3.7a(52 

6.30 (5) 

1.32 (6) 

I .61(6) 

1.27(5) 
1.07(6j 
4.51(5) 
3.86(5) 
1.25(6) 
7.69 (5) 
3.77(5) 
3.64(5) 

4.37 ( 3 )  
2.2i(4) 
7.87 (4) 
2.11(5) 
4.73(5) 
8.63(5) 
1.07(6) 
1.48 (6) 

2 .35 (6 1 
2.26(6) 
2.13(6) 
1.96(6) 
1.51(6) 
1.63(6) 
1.74 (6) 
1.53(6) 
1.05 (6) 
1.31(6) 
3.16 (5) 
1.02 (6) 
7.53(53 
3.88(5) 
1.07 ( 6 )  
5.39 (53 
1.68(6) 
4.54(5! 
2.57(5) 
8.61(53 
5.52(5) 
4.90(5) 
1.63(6:, 
5.80(5) 
4.74(5) 
4.63(5) 

1 . 9 8  ( 6 )  

I. 34 (4) 
6.71 ( 4 )  
2.38 (5) 
5.83 (5) 
1.19 (6) 
I. 94 (6  j 
2.08(6) 
2.59(63 
3.46 (6) 
3.59(6) 
3.43(6j 
3 . 0 6 ( 6 )  
2.61(6) 
2.28 (6) 

2.15 (6) 
1 . 8 6  ( 6 )  
1.19(6) 
1.51(6) 
1.07 (6) 
1.16 ( 6 )  
6.58 (5) 
4.66 (5) 
1.14 ( 6 :  
6.59(5) 
1.85(6) 
S.53(5) 
1.85(5) 
9.93(5) 
5.75 (53 
5.21 (5) 
1.75(6) 
4.09(6) 
5.33 (5) 
5.19 (53 

2.03 (6 1) 

2.26{4) 
1.16(5) 
4. 1 G  ( 5) 
1 .G1(6) 
2 .00(6 j 
3.15 ( 6 )  
3.32(6) 
3.96 (6) 
5.21(6j 
5.69(6) 

4.17(6) 
3.33(6) 
2.78(6) 
2.52(6) 
2.60 (6) 
2 * 21 ( 5 )  
1.35 ( 6 )  
i. 71 (6) 
1.23(6) 
1.32(6) 
9.70(5) 
5.43(53 
1.22 (6) 
7.70(5) 
1.96 (6) 
6. k 9  (5) 
2.16(5) 
9.79(5) 
6.48 (5) 
5.87 (5) 
1.95(6) 
1.21(6) 
5.96 (5) 

4.81(6) 

5.80(53 

2.35(4) 
1.20(5) 
4.3G (5) 
1.09(6) 
2.24 ( 6 )  
3.63(6) 
4.00 (6) 
4.84(6) 
6.33(6) 
6.89(6) 
5 89 (6) 
5.08(6) 
4.07(6) 

2.94(6) 
3.O2(6> 
2.51(6) 
1. 43 (6) 
I. 88( 6) 
1.36(6) 
1.44 (6) 
1.36 (6) 
6. Ob (5) 
1.27(6) 
8,5G (5) 
2.07 (6) 
6.61(5) 
2.38(5) 
1.03(6) 
5.66 (5) 
6.09(5> 
2.04 ( 6 )  
1.28(6) 
5.29(5) 
6.13(5) 

3.28 ( 6  j 

2. X ( 4 )  

4.32 (5) 
1. li (6) 
2.33(6) 
3.83(6) 

5.3,3(6) 
6.89(5) 
7.53(6! 
6 . 4 7 ( 6 )  
5.54(6) 
4.46(6) 
3.56 (6) 
3.21(6) 
3.28 (6) 
2.73(6) 
1.57 (6) 
1.97(6) 
I .44(6) 
1.53(6) 
1.11(6 j 
6.44 (5) 
1.31 (6) 
8.!37(5) 
2 . 1 3  (6) 
6.93(5) 
2.52(5) 
L O 4  (6) 
6.94(5) 
6.31(5) 
2.11(6) 
1.33(6'9 
6.55(5) 
6.40(5) 

I. 20 ( s i  

4.35(6j 
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APPENDIX 

DIMENSION CUR(51,8) ,AETA(8) ,ETA(15) ,AMu(15,10) ,NfJm(I 5 )  ,INDX(") 

1FDET (51 100) ,FLTAPE ( 2 6 6 O O O )  

D@ 2 lK=1>51 

2 READ(5,130)(CUR(IE,JT),IT=l,8) 

READ(5,170)(AETA(IT),IT=198) 

DO i I=1,8 

D@ 1 LE=l , 5 1  

1 CUR(IE,~)=~UR(IE, I )*AETB(L)  

RbAD (5 , 170)  (ETA( I) , 1x1  15) 

K E D  (5,110) (NflMU (1) 1-1 15) 

DO 3 1=1,15 

NL=n\rgl~~Cl( I) 

3 READ(5,110) (hMU(I,.J) ,J=l,NL) 

READ(5,llO) (INDX(L) ,1=1,15> 

110 F@KMAT ( 1 4  I 5)  

130 Y @ W 1 ' ( 8 E 9 . 2 )  

170 FORMAT(7E10.5) 

DO 20 I-1,266000 

20 FLTAPE (I 1-0. 

I,@ 100 ID=1,19 

U@ 15 I A = 1 , 1 0 0  

D8 15 IE=1.,51 
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15 FDET ( I E  I A )  =O .) 

F i D = F L f l h ' C ( T D )  

XD=1.27+2.54* (FID-1. ) 

D@ 51 L = 1 , 1 5  

FETA=ETA( I )  

JLEVEL=N@MU( I) 

D@ 40 J=l,JLEVEL 

LA= JfINDX ( L )  

FMU=MlTJ ( L , J )  

D=FMU*XD+FETA*55.514 

DlSC=-722.03069-XD*XM-DkD 

I F (I) 1 S C ) 4 0 ,4 0 , 1 2 

1 2  A=D-S@RT(DISC) 

C@SN=(722.03069+XI)*XD-A*A) /(97.155*A) 

IF(C@SN)40,40,33 

13 D o  60 LC=1,8 

TF(C@SN--AETA(IC))65,65,60 

60 C@NTINTJE 

IC=9 

65 IF( IC-1) 66 ,66,67 

66 FRAC= (RETA (1) *AETA( 1) -C@SN"C@SN) / ( AETA (1.) "AETA ( 1) ) 

GQ) T@ 70 

67 IF(1C-9)69,68,68 

68 FRACl=(AETA(8)*AE1'A(8)-CoSNkC~SN) / (AE'IA(8) *AETA(8) -AETA(7)  

l*AE'CA( 7)  ) 

F R G C ~ E ( C ~ S N * C @ S N - ~ T A ( ~ ) ~ ~ T ~ ( ~ ) ~ / ( ~ E T A ( ~ ~ ~ A E T A ( $ ) - ~ ~ T A ~ ~ ~  
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12\AE' lA(7)  ) 

GO T@ 70 

49  E R A C = ( A E T A ( I C > ~ ~ ~ E T A ( I C ) - ~ ~ S ~ ~ C ~ S ~ ) / ( A E T A ( I C > * A ~ T ~ ( ~ C ~ - - A E T A ( ~ C - ~ )  

~*AETA(Ic-~)) 

70 D o  7 4  IE-1,51 

lV(TC-J)7P,71,72 

71 hNGJ=CUR(IE,l)k(1.-FRAC) 

Go T@ 15 

72 IF(IC-9)74,73,73 

73 ANG.J-CIJK(TE,7)*FRAC1+CUR(IE,8)*E1U.C2 

GQ) T@ 75 

7 4  ANG.J-CUR(IE,IC>*(~.-FRAC)CCUR(IE,IC-~)*F~ 

75 FDET(IE,rA)=FDET(IK,IA)+ANGJ/FErA 

76 CQ)Ni' I NTJE 

40 CgN'J'LNIJE 

51 CaNTINUE 

D6 25 IA=1,100 

U@ 25 IE=1,51 

IX-5200*(IE-1)~10Q~(ID-l)~~~ 

25 FLTAPE(IX)=FDET(IE,IA) 

100 C~~NTINUE 

J I ~  80 IE=1,51 

IU=5200*4E 

IL=IU 5199 

80 WRITE (1) (FL,TAPE (I) , IiIL IU> 

m T r E ( 6 , 9 0 )  (FLTAPE( C >  ,I=1,5200) 
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90 F@RMAT (1HO JP12E9 2 )  

ST@P 

END 

Note  t h e  f o l l o w i n g  i n p u t  and conven t ions  : 

CUR(IE,IT) = d a t a  in Tab le  I ,  each 3E co r re sponds  t o  t h e  row as 

p r  i n  t ed 

AETA(1T) = p o s i t i v e  p a r t  of S 1 6  ANISN q u a d r a t u r e  a n g l e s ,  i n  o r d e r  

p r e s e n t e d  i n  Tab le  I 

ETA(1) = forward va7.ues of of Sloe D@T q u a d r a t u r e  angular set 

(see n e x t  s e c t i o n  of appendix)  

N @ K J ( I )  = number of 1.i levels € o r  each v a l u e  of 1 1 - 1 1 ,  and c o n s i s t s  of 

11 v a l u e s  of 2 fo l lowed  by 4 ,  6 ,  8 ,  and 10 

AMU(I.,J) = N@MU(I) v a l u e s  of LI f o r  each v a l u e  of I r i l  ( see  nex t  

s e c t i o n  of appendix)  

I N D X ( I )  = i n d e x  f o r  l o c a t i o n s  of a n g l e s  hav ing  zero  w e i g h t  f o r  

forward p a r t  of Sloe set = 1, 4 ,  7 ,  10 ,  13, 16 ,  1 9 ,  2 2 ,  25, 

28, 31,  3 4 ,  39 ,  4 6 ,  5s 

The D@T geometry i s  assumed t o  b e  set up w i t h  t h e  d i r e c t i o n  of p o s i t i v e  

Z upward and the forward v a l u e s  of Q n e g a t i v e .  There axe  52. rad:i.;~l 

i n t e r v a l s ,  i.n which t h e  s o u r c e  i s  non-zero over t h e  Ei.rst 1 9 .  
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I 

l ' ab le  A I .  Forwdrd Values oE / V I  and p having Assoc ia t ed  
Non-Zero Weights f o r  t h e  S ~ O O  Asymmetrical Quadra tu re  S e t .  

J n p u t  t o  t h e  T r a n s f o r m a t i o n  Code. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 I. 

1 2  

ETA( I) 

. 99963  

.93834 

.99598 

.99254 

.98805 

.9825l 

.97593 

.96832 

.95?68 

.95003 

.93937 

.86506 

J 

1 
2 
1 
2 
1. 2 

1 
2 
1 
2 
1 
2 
1. 
2 
1 
2 
.l 
2 
1 
2 
1 
2 
1 
2 
3 
4 

-.016595 13 
.01659 5 

- .037554 
.037 554 

- . 058760  
.058760 

- .0799769 14 
.0799769 

- * 10111 
. l o l l 1  

- .12215 
. 12215  

.14306 

.16381 

.18439 

.20477 

.22494 

-. 14306 

-. 1 6 3 8 1  15  

-.  18439 

-. 2047 I 

-, 22494 

-. 43340  
-. 14888  . i b a m  

.43340 

E'L'A(1) J 
___ ......... ~ 

.Q7940  1 
2 
3 
4 
5 
6 

.43339 7 
2 
3 
4 
5 
6 
7 
8 

. i 4 a 8 7  1. 
2 
3 
4 
5 
6 
7 
8 
9 
10 

AMJ ( I, J 1 
__ 

-. 6 7 9 4 2  
." .43340 
- .14888 
. i 4 8 a 8  
.43340 
.67342 

.-. 86507 
-. 6 7 9 4 1  
- . 4 3 3 4 0  
. . - . ~ m 7  

.14887 

.43340 

. 67941  

.86507 
- . ! I7391 
-.. .86 506 -. 6 7941 
-. 43340 

. 1.4887 

. l43340 

.6 7 9 4 1  

.86506 

.9 7 39 1- 

~. 14887 

..~ ...... ... . . . . . . - -- 
~ .................... ___ ............ _____------- 
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Th i s  page has been l e f t  b l ank  i n t e n t i o n a l l y .  
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30 
31 
32 
33  

34-35 
36 
37 
38 

39-42 
4 3  
4 4  
45 

46-52 
5 3  
54 

55-100 

2 . 2 1 ( 4 )  
0 
1.77(3)  
2 . 2 3 ( 4 )  
0 
8.08(2) 
1 . 0 2 ( 4 )  
2.57 ( 4 )  
0 
5 . 1 2 ( 2 )  
6 . 2 7 ( 3 )  
2 . 6 0 ( 4 )  
0 
9 . 4 7 ( 2 )  
4 . 9 0 ( 3 )  
0 

2 . 1 5 ( 4 )  
0 
7.16 ( 2 )  
2.17 ( I t )  
0 
4.51(2) 
8.25(3) 
2.57 ( 4 )  
0 
2.66 ( 2 )  
5 . 4 8 ( 3 )  

0 
9 . 7 1 ( 2 )  
5 . 7 2 ( 3 )  
0 

2 . 7 8 ( 4 )  

2.07(4)  
0 
3 . 5 6 ( 2 )  
2.10  (4) 
0 
1.51(2) 
6.04  ( 3 )  
2 . 5 5 ( 4 )  
0 
9 . 3 2 ( 1 )  
4 . 4 3 ( 3 )  
2.90(4)  
0 
9 . 6 9 ( 2 )  
7 .14 ( 3 )  
0 

1 .84  ( 4 )  
0 
7.26 (1) 
1.89(4) 
0 
0 
3.58 ( 3 )  
2 . 5 2 ( 4 )  
0 
0 
3 . 7 2 ( 3 )  
2.95 ( 4 )  
0 
9 . 4 4 ( 2 )  
9 . 5 8 ( 3 )  
0 

1 . 5 6 ( 4 )  
0 
0 
1 . 6 2 ( 4 )  
0 
0 
2 .44  ( 3 )  
2.49 vi) 
0 
0 
3.24 ( 3 )  
2.99 ( 4 )  
0 
8 . 9 4 ( 2 )  
1. 19 (4) 
0 

1 . 2 5 ( 4 )  
0 
0 
1.32(4)  
0 
0 
1 . 5 4 ( 3 )  
2 . 4 4 ( 4 )  
0 
0 
2.69 ( 3 )  
3 .02  ( 4 )  
0 
8 . 2 0 ( 2 )  
1 . 4 1 ( 4 )  
0 

9.51(3) 
0 
0 
1 . 0 2 ( 4 )  
0 
0 
6 . 8 5 ( 2 )  
2 . 3 8 ( 4 )  
0 
0 
2.05(3) 
3 . 0 4 ( 4 )  
0 
7 . 2 2 ( 2 )  
1 . 6 2 ( 4 )  
0 

6 . 7 9 ( 3 )  
0 
0 
7 . 5 4 ( 3 )  
0 
0 
3 . 7 3 ( 2 )  
2 . 3 2 ( 4 )  
0 
0 
1 . 3 4 ( 3 )  
3.05  ( 4 )  
0 
5 .99  ( 2 )  
1.81(4) 
0 

3 . 8 6 ( 3 )  
0 
0 
4 . 6 9  ( 3 )  
0 
0 
l.OO(2) 
2 . 2 1 ( 4 )  
0 
0 
8 .22(23  
3.06 ( 4 )  
0 
4 . 5 2 ( 2 )  
1.99(4) 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

P 
u7 
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Table  A 3 .  DOT O u t p u t  Disc Source Summary f o r  Groups 1 - 4 9 ,  
i n  Neutrons/min/f i s s i o n  watt: 

Group F ixed  S o u r c e  Group Fixed Source 

1 

2 

3 

4 

5 

6 
7 

8 

9 

10 

11 

1 2  

13 

1 4  

15 

1 6  

1 7  

18 

3.9 

20  

2 1  

22 

23 

24 

2 5  

1 . 1 4 4 2 4  ( 7 )  

5 .831 5 8 ( 7 )  

2 . 0 7 6 5 1 ( 8 )  

5 . 2 1 2 2 2 ( 8 )  

1 . 0 6 6 2 5 ( 9 )  

1 . 7 3 7 1 2  ( 9 )  

1 . 9 1 2 0 9  ( 9 )  

2 36146 (9)  

3 .12387  ( 9 )  

3 . 4 8 3 3 2 ( 9 )  

3.053’39 ( 9 )  

2 . 6 9 8 3 1 ( 9 )  

2 .2511  8 ( 9 )  

1 . 9 2 0 5 5  ( 9 )  

1.11017(3) 

1.79’311 ( 9 )  

1 .532’32(9 )  

9 . 6 1 1 8 5  (8) 

1 .21  8 2 4  ( 9 )  

8 . 5 9 5 8 7 ( 8 )  

9 . 3 8 7 6 2 ( 8 )  

6 . 8 6 3 7 5 ( 8 )  

3 . 7  44 50 (8) 

9 . 0 5 4 9 0 ( 8 )  

5 .22314  (8) 

26 

27 

28 

29 

30 

31 

3 2  

33 

3 h  

35 

36  

37 

38 

39 

40 

4 1  

4 2  

4 3  

44 

4 5  

46 

47  

4 8 

49 
1-49 

1 . 4 5 1 7 1 ( 9 )  

4 32258  ( 8 )  

1 . 4 9 2 2 6  ( 8 )  

7 . 6 8 7 1 2 ( 8 )  

4 . 5 5 5 9 3 ( 8 )  

4 .09954 ( 8 )  

1 . 3 6 4 6 3 ( 9 )  

8 . 5 0 0 6 7 ( 8 )  

4 . 1 5 4 9 0 ( 8 )  

4 , 0 4 8 3 6 ( 8 )  

4 . 0 2 8 0 2 ( 8 )  

4 . 0 1 5 4 8 ( 8 )  

3 I 95059  ( 8 )  

3 . 9 0 6 5 4 1 8 )  

1 . 1 6 3 1 3 ( 9 )  

1 . 1 5 8 4 9  ( 9 )  

1 . 1 5 1 2 0 ( 9 )  

1 . 1 5 6 1 3 ( 9 )  

1 . 1 6 7 5 1  ( 9 )  

1 . 1 6 7 2 0 ( 9 )  

1 . 4 2 4 9 4  ( 9 )  

1 . 4 1 7 9 4 ( 9 )  

1 . 6 9 4 9 4  (9) 

3 . 4 0 7 7 9 ( 9 )  

5 . 7 1 1 0 9 ( 1 0 )  
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