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1 

THE ORNL INTEGRAL EXPERIMENT TO PROVIDE DATA FOR EVALUATING 
MAGNETIC-FUSION-ENERGY S H I E L D I N G  CONCEPTS, 

PART I: ATTENUATION MEASUREMENTS. 

6. T. Chapman, G. L. Morgan*,  a n d  J ,  W. MCConnell 

ABSTRACT 

I n t e g r a l  e x p e r i m e n t s  t o  m e a s u r e  t h e  e n e r g y  
s p e c t r a  of n e u t r o n s  a n d  gamma r a y s  due t o  t h e  
t r a n s p o r t  of a p p r o x i m a t e l y  14-MeV T ( d , n )  4He 
n e u t r o n s  t h r o u g h  l a m i n a t e d  s t a i n l e s s - s t e e l  a n d  
b o r a t e d - p o l y e t h y l e n e  s h i e l d  c o n f i g u r a t i o n s  h a v e  
b e e n  p e r f o r m e d  at t h e  Oak R i d g e  N a t i o n a l  
L a b o r a t o r y .  An NE-213 d e t e c t o r  a n d  c o n v e n t i o n a l  
pulse-shape-discrimination c i r c u i t r y  were used  t o  
r e c o r d  t h e  p u l s e - h e i g h t  d i s t r i b u t i o n s  f r o m  whlch 
t h e  e n e r g y  s p e c t r a  were d e r i v e d .  D e s c r i p t i o n s  of 
t h e  f a c i l i t y  a n d  e x p e r i m e n t a l  t e c h n i q u e s  a re  g i v e n  
i n  t h i s  p a p e r  a l o n g  w i t h  t ab l e s  a n d  c u r v e s  s h o w i n g  
t h e  r e s u l t s  of t h e  m e a s u r e m e n t s .  

I. I N T R O D U C T I O N  

I t  i s  i m p o r t a n t  i n  c a l c u l a t i n g  complex  s h i e l d s ,  s u c h  a s  

t h o s e  p r o p o s e d  f o r  t h e  f u s i o n  r e a c t o r s ,  t o  a s c e r t a i n  t h a t  

t h e  a v a i l a b l e  n e u t r o n  c r o s s - s e c t i o n  d a t a  a n d  t h e  

c a l c u l a t i o n a l  methlods u s e d  t o  e s t i m a t e  t h e  n e u t r o n  and 

p h o t o n  t r a n s p o r t  a r e  r e l i a b l e .  Work(1,2,3) was s t a r t e d  a t  

t h e  Oak R i d g e  N a t i o n a l  L a b o r a t o r y  (ORNL) i n  S e p t e m b e r  1976  

t o  p r o v i d e  d a t a  n e 9 d e d  t o  t e s t  t h i s  r e l i a b i l i t y .  

* P r e s e n t  a d d r e s s : :  Los Alamos S c i e n t i f i c  L a b o r a t o r y ,  Los 
Alamos ,  N e w  Mexico  87545 



For t h i s  work, which i s  reported here,  a small 

acce le ra to r  provided a source of 14-MeV neutrons v ia  t h e  

T ( d , n ) d . H e  r eac t ion ,  and a we 11 --e a H i b r a t e d NE-213 

s c i n t i l l a t i o n  spectrometer was u s e d  t o  measure t h e  

pulse-height spectra of the n e u t r o n  and gamma-ray r ad ia t ions  

t ranspor ted  t h r o u g h  and/or created i n  s h i e l d s  of s t a i n l e s s  

s t e e l  and borated polyethylene,  The acce le ra to r  t a r g e t s  ( 4 )  

and the  NE-213  de t ec to r  were made a t  ORNL. 

The p u l s e - h e i g h t  spec t r a  (PHS) were u n f o l d e d  t o  produce 

energy spec t r a  u s i n g  t h e  computet program FERDC5,6,7) and 

de tec tor  response matr ices  measured f o r  t h i s  de tec tor  a t  the  

Oak Ridge E l e c t r o n  Linear Accelerator (ORELA). ( 8 )  The  

r e s u l t s  were s a t i s f a c t o r i l y  compared w i t h  spec t r a  

ca l cu la t ions  ( 2 , 9 )  u s i n g  two-dimensional d i sc re t e -o rd ina te  

r ad ia t ion  t ranspur t methods incar  por a t i n g  53 -neutron, 

21-gamma-ray energy-group cross-sect ion data se t s  derived 

from t h e  VITAMIN-C data  s e t  (ENE)F/B-.Q). ( 1 0 )  

T h i s  repor t  p resents  a d e t a i l e d  desc r ip t ion  of t h e  

f a c i l i t y ,  experimental procedures, and the  data  obtained fo r  

t e s t  s h i e l d s  varying i n  thickness  from zero t o  about 4 x lQ3 

kg/rn2. The data  a re  presented i n  b t h  graphica l  and t abu la r  

form. 



11. THE F A C I L I T Y  

. 

. 

The f a c i l i t y , ,  d e s i g n e d  a n d  b u i l t  s p e c i f i c a l l y  f o r  

c o n d u c t i n g  t h e  m e a s u r e m e n t s  d e s c r i b e d  h e r e ,  was l o c a t e d  i n  

two  rooms o f  B l d g .  6025 a t  O R N L .  S i n c e  t h i s  b u i l d i n g  was 

p r i m a r i l y  a n  o f f i c e  c o m p l e x ,  it was n e c e s s a r y  t o  p r o v i d e  

a d e q u a t e  s h i e l d i n g  t o  meet a l l  H e a l t h  P h y s i c s  r e q u i r e m e n t s  

f o r  s u c h  a l o c a t i o n  a s  w e l l  a s  t h a t  n e e d e d  t o  reduce  the 

b a c k g r o u n d s  p r o d u c e d  by n e u t r o n  s c a t t e r i n g  a n d / o r  c a p t u r e  i n  

t h e  room. F i g u r e  1 shows  a "cu t -awayf l  d r a w i n g  of  t h e  

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

t y p i c a l  t e s t  s h i e l d ,  c o n s i s t i n g  o f  a number of  s a m p l e  s l a b s ,  

i s  shown i n  p l a c e  I n  t h e  s o - c a l l e d  b a c k g r o u n d  s h i e l d .  The  

b a c k g r o u n d  s h i e l d  was c o n s t r u c t e d  o f  s o l i d  concre te  b l o c k s  

t o  p r o v i d e  a minimum o f  one  meter o f  s h i e l d i n g  a r o u n d  t h e  

t e s t  s h i e l d  i n  a l l  d i r e c t i o n s  e x c e p t  i n  t h e  f o r w a r d  

d i r e c t i o n  toward  t h e  NE-21 3 d e t e c t o r .  

The d e s i g n  of t h e  f a c i l i t y  as  shown i n  F i g .  L was based 

on a p r e c o n s t r u c t i o n  c o m p u t e r  a n a l y s i s  (11,112) u s i n g  t h e  

t w o - d i m e n s i o n a l  r a d i a t i o n  t r a n s p o r t  c o d e  DOT, (13) 

i n c o r p o r a t i n g  a 4 5 - n e u t r o n ,  16-gamma-ray e n e r g y  g r o u p  c r o s s -  

s e c t i o n  data  f i l e  w i t h  t h e  s c a t t e r i n g  c r o s s  s e c t i o n s  

r e p r e s e n t e d  by a P 3  L e g e n d r e  e x p a n s i o n .  These  c a l c u l a t i o n s ,  

u s i n g  t h e  room model  shown i n  F i g .  2 ,  i n d i c a t e d  t h a t  a 

s i g n i f i c a n t  s o u r c e  of scat tered n e u t r o n s  c o u l d  be expected 

f r o m  t h o s e  n e u t r o n s  s t r e a m i n g  t h r o u g h  t h e  h o l e  i n  t h e  

b a c k g r o u n d  s h i e l d  t h r o u g h  which  t h e  a c c e l e r a t o r  d r i f t :  t u b e  
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Fig, 2 Two-dimens iona l  c a l c u l a t i o n a l  model of  t h e  full room 
g e o m e t r y  ( t a k e n  from r e f ,  7 2 ) .  The c o n c r e t e  and 
l i t h h i a t e d  p a r a f f i n  r e g i o n s  shown t o  t h e  l e f t  of  t h e  
d o t t e d  l i n e  i n  the Test S h i e l d  S u p p o r t  were added  
f o l l o w i n g  t h e  i n i t i a l  n e u t r o n i c s  a n a l y s i s  o f  t h e  
f a c i l i t y .  The  o r i g i n  f o r  t h e  e x p e r i m e n t  c o o r d i n a t e  
s y s t e m  was a t  t h e  TiT t a r g e t  p o s i t i o n .  
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p a s s e s  and  s u b s e q u e n t l y  s c a t t e r i n g  a r o u n d  t h e  b a c k g r o u n d  

s h i e l d  t o  r e a c h  t h e  NE-213 d e t e c t o r .  I n  a d d i t i o n ,  a l a r g e  

t h e r m a l - n e u t r o n  f l u x  and gamma-ray b a c k g r o u n d  were 

a n t i c i p a t e d  t o  a r i s e  f r o m  t h o s e  n e u t r o n s  w h i c h  e n t e r  t h e  

w a l l s  o f  t h e  room and a r e  t , h e r m a l i z e d  o r  e l a s t i c a l l y  

s c a t t e r e d  i n  t h e  c o n c r e t e  of  t h e  w a l l s .  The f i r s t  p r o b l e m  

was  r e d u c e d  t o  i n s i g n i f i c a n c e  by f i l l i n g  t h e  h o l e  w i t h  

l i t h i a t e d  p a r a f f i n  wh ich  was s h a p e d  t o  f i t  a s  c l o s e  a s  

p r a c t i c a l .  t o  t h e  d r i f t  t u b e  and  by  t h e  a d d i t i o n  o f  c o n c r e t e  

a t  t h e  back  o f  the  s h i e l d .  The s e c o n d  p r o b l e m  was s o l v e d  

s a t i s f a c t o r i l y  by  p e r m a n e n t l y  m o u n t i n g  two 5 .08 -cm- th ick  

s l a b s  of  i r o n  on t h e  wall d i r e c t l y  b e h i n d  t h e  NE-213 

d e t e c t o r  ( f a r  r i g h t  i n  F i g ,  2 )  and by s u s p e n d i n g  a 

5 .08 -cm- th ick  s t a i n l e s s - s t e e l  s l a b  50 crn b e h i n d  t h e  d e t e c t o r  

t o  s i m u l a t e  s i t u  m e a s u r e m e n t s ,  The i n s t r u m e n t  r e s p o n s e  

w i t h  t h e  b a c k u p  s l a b  i s  assumed t o  b e  c o m p a r a b l e  t o  t h a t  

w i t h  t h e  d e t e c t o r  l o c a t e d  w i t h i n  t h e  s h i e l d ,  A c o m p a r i s o n  o f  

t h e  n e u t r o n  f l u x  p a t t e r n s  i n  t h e  p r e l i m i n a r y  and  f i n a l  

designs w i t h  a t h i c k  s h i e l d  i s  shown i n  r e f .  12,  F i g s .  4 and  

10.  

F o r  t h e  e x p e r i m e n t s  t o  s i m u l a t e  t h e  e x p e c t e d  f i r s t - w a l l  

n e u t r o n  s p e c t r u m  from a f u s i o n  r e a c t o r ,  i t  was n e c e s s a r y  t o  

m o d i f y  t h e  s h a p e  of  t h e  n e u t r o n  e n e r g y  s p e c t r u m  emi t ted  by  

t h e  T(d9n)4He r e a c t i o n  t o  p r o d u c e  a component  o f  n e u t r o n s  

be low 1 4  MeV. T h i s  was a c c o m p l i s h e d  by e n c l o s i n g  t h e  t a r g e t  

i n  a c y l i n d r i c a l  c a n  o f  i r o n  w i t h  a wa2.I t h i c k n e s s  of 7 . 5  

cm. The base of t h e  c y l i n d r i c a l  can  was a l s o  made of  t h e  
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. 

same i r o n  m a t e r i a l  b u t  c o n t a i n e d  a 7.62-cm-diam h o l e  t o  

a l l o w  a n  o p e n i n g  f o r  t h e  d r i f t  t u b e .  The o t h e r  end  o f  t h e  

c y l i n d e r  was o p e n .  The i n s i d e  d i m e n s i o n s  of  t h e  c a n  were 30 

em i n  d i a m e t e r  by 30 cm l o n g ,  w i t h  t h e  t a r g e t  l o c a t e d  a t  a 

d i s t a n c e  of 5 cm f rom t h e  i n s i d e  w a l l  of t h e  base w h e r e  it 

was p o s i t i o n e d  i n  a v e r t i c a l  p l a n e  a t  an  a n g l e  of  4 5 0  t o  t h e  

i n c i d e n t  d e u t e r o n  beam. The c a l c u l a t e d  s p e c t r u m  f o r  t h i s  

c o n f i g u r a t i o n ,  a s  shown i n  F i g .  3 , ( 1 2 )  was c h a r a c t e r i z e d  by 

a v e r y  s t r o n g  14-MeV p e a k  w i t h  a componen t  of l o w - e n e r g y  

n e u t r o n s  a n d  a g r e e d  wel l  w i t h  a f u s i o n - r e a c t o r  s p e c t r u m  

a b o v e  a b o u t  0 .5  MeV.(14) I n  a d d i t i o n  t o  m o d i f y i n g  t h e  

s p e c t r u m ,  t h e  c a n  a l s o  p r o v i d e d  some c o l l i m a t i o n  of' t h e  

s o u r c e  n e u t r o n s  t o  r e d u c e  t h e  s p r e a d i n g  of  t hese  n e u t r o n s  i n  

t h e  t e s t  s h i e l d .  

R r i g h t - h a n d e d  c o o r d i n a t e  s y s t e m  was  e s t a b l i s h e d  f o r  

the m e a s u r e m e n t s  i n  w h i c h  t h e  o r i g i n  was  a t  t h e  c e n t e r  of 

t h e  a c c e l e r a t o r  t a r g e t ,  t h e  p o s i t i v e  z a x i s  was  i n  the 

d i r e c t i o n  of  t h e  NE-213 d e t e c t o r  r e g i o n ,  and t h e  y a x i s  was 

v e r t i c a l l y  upward .  All d e t e c t o r  and s l a b  l o c a t i o n s  r e p o r t e d  

he re  were r e f e r e n c e d  t o  t h i s  c o o r d i n a t e  s y s t e m .  
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F i g ,  3 C a l c u l a t e d  n e u t r o n  s p e c t r u m  a t  t h e  mouth of  t h e  iron 
S o u r c e  can  ( t a k e n  from r e f .  1 2 ) .  
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The s a m p l e  s l a b s  u s e d  t o  b u i l d  e a c h  t e s t - s h i e l d  

c o n f i g u r a t i o n  c o n s i s t e d  of  s t a i n l e s s  steel. and b o r a t e d  

p o l y e t h y l e n e .  The s l a b s  were 152 cm s q u a r e  w i t h  an  a v e r a g e  

t h i c k n e s s *  of 5.20 cm f o r  t h e  s t a i n l e s s  s t e e l  and 5 -05  cm 

f o r  t h e  b o r a t e d  p o l y e t h y l e n e .  The b o r a t e d  p o l y e t h y l e n e  h a d  

n o t  b e e n  u s e d  p r e v i o u s l y ,  b u t  t h e  s t a i n l e s s  s t e e l  was 

o b t a i n e d  f rom t h e  O R N L  Tower S h i e l d i n g  F a c i l i t y  w h e r e  i t  h a d  

b e e n  e x p o s e d  t o  t h e  n e u t r o n s  from t h e  TSF r e a c t o r  and h a d  

r e t a i n e d  some of  t h e  i n d u c e d  a c t i v i t y  ( p r i m a r i l y  6oCo).  The 

i m p o r t a n t  e l e m e n t a l  c o m p o s i t i o n  and  d e n s i t y  of  e a c h  of t h e s e  

m a t e r i a l s  a r e  shown i n  T a b l e  1 .  

111. TARGET P R E P A R A T I O N  

The a c c e l e r a t o r  t a r g e t s  were p r e p a r e d  by E. W. K o b i s k  

a n d  h i s  c o - w o r k e r $  a t  t h e  O R N L  I s o t o p e  R e s e a r c h  M a t e r i a l s  

L a b o r a t o r y .  The p r o c e s s ,  which  i s  d e s c r i b e d  i n  r e f ,  4 ,  

i n v o l v e s  e v a p o r a t i n g  t h e  t i t a n i u m  ( t r i t i u m  s o r b e r )  o n t o  a 

c o p p e r  s u b s t r a t e  u n d e r  v e r y  c a r e f u l l y  c o n t r o l l e d  c o n d i t i o n s  

t o  p r o d u c e  a u n i f o r m  c o a t i n g  of  t h e  d e s i r e d  t h i c k n e s s ,  The 

c o a t e d  s u b s t r a t e  i s  h e a t e d  i n  a t r i t i u m  a t m o s p h e r e  t o  a b o u t  

4 5 0 O C  and t h e n  a l l o w e d  t o  c o o l  t o  l e s s  t h a n  20uOC w h i l e  

s t i l l  i n  t h e  t r i t i u m  e n v i r o n m e n t .  As t h e  m a t e r i a l  c o o l s ,  t h e  

t r i t i u m  i s  s o r b e d  i n t o  t h e  t i t a n i u m  m e t a l .  T h e  r e s u l t i n g  

" t h i c k "  t a r g e t s  C d n t a i n  a b o u t  4 mgi'cmz of  T i T  i n  a 

* See a d i s c u s s i o n  of t h e  s y s t e m a t i c  u n c e r t a i n t i e s  i n  Sec t .  
VII. 
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T a b l e  1 

E l e m e n t a l  c o m p o s i t i o n  
of t h e  t e s t  s h i e l d  materials 

B o r a t e d  P o l y e t h y l e n e "  

H 11.6% 
B 5 .0% 
C 61.2% 
0 22.2% 

D e n s i t y  = 0.94  g/cm3 
(No e r r o r  q u o t e d )  

S t a i n l e s s  S t e e l  (Type  3 0 4 ) +  

H i  9 .b9% - 9.85% 
C r  1 8 . 7 2 4  - 19.10% 
Mn 1.04% - 1.65% 
s i  0.33% - 0 . 6 5 %  
c 0,024% - 0 . 0 8 5 1  
02 0.013% - 0.021% 
Fe 68.1% - 69.35 

* S u p p l i e d  by vendor  ( R e a c t o r  E x p e r i m e n t s ,  Inc.). A l o c a l  
m e a s u r e m e n t  o f  t h e  d e n s i t y  gave  a v a l u e  of 0 . 9 5  -+ 0 . 0 1  
gm/cm3. 

6 F. J .  M u e k e n t h a l e r ,  p r i v a t e  c o m m u n i c a t i o n  



1.905-cm-diam a r e a  on a s u b s t r a t e  c o n s i s t i n g  of  a c o p p e r  

d i s k  wh ich  i s  0.025'4 cm t h i c k  and  3.175 c m  i n  d i a m e t e r .  For 

u n i f o r m i t y ,  20 s u c h  t a r g e t s  were  p r o d u c e d  a s  a b a t c h  and t h e  

d a t a  r e p o r t e d  here were  t a k e n  u s i n g  o n l y  t a r g e t s  from t h i s  

b a t c h ,  

F i g u r e  4 shows t h e  p r o d u c t i o n  t a r g e t  h o l d e r  used for 

this work,  A small  h o l d u p  volume i n  t h e  t a r g e t  c o v e r  assured 

t h a t  a 0.156-crn t h i c k  l a y e r  of c o n t i n u a l l y  flowing water 

would a l w a y s  be i n  c o n t a c t  w i t h  t h e  back  of t h e  t a r g e t  f o r  

c o o l i n g .  Each t a r g e t  was capable of p r o d u c i n g  adequate 

n e u t r o n  y i e l d  (>lo8 n / s e c )  fo r  t h e s e  m e a s u r e m e n e s  for  about:  

27 h o u r s  of a c c e l e r a t o r  o p e r a t i o n  b e f o r e  r e p l a c e m e n t  was 

r e q u i r e d ,  I n  a l l ,  less t h a n  t e n  t a r g e t s  were r e q u i r e d  f o r  

t h e  work r e p o r t e d  h e r e ,  i n c l u d i n g  t h o s e  u s e d  f o r  t h e  initial 

accelerator s t u d i e s  and c a l i b r a t i o n s .  

IV. N E U T R O N  SOURCE-STRENGTH C A L I B R A T I O N  A N D  M O N I T O R I N G  

, 

F o r  t h e  d e u t e r o n  energ ies  u s e d  i n  t h i s  work (Ed  < 300 

k e V d ,  t h e  T ( d , n I Y H e  r e a c t i o n  i s  e s s e n t i a l l y  i s o t r o p i c  in t h e  

center-of-mass s y s t e m .  ( 15 )  C o u n t i n g  t h e  a s s o c i a t e d  a l p h a  

p a r t i c l e s  e m i t t e d  i n t o  a known s o l i d  a n g l e  g i v e s  an a c c u r a t e  

d e t e r m i n a t i o n  of t h e  n e u t r o n  S o u r c e  s t r e n g t h . (  1 6 )  The o n l y  

c a l i b r a t i o n  c o n s t a n t  n e c e s s a r y  is the s o l i d  a n g l e  

t r a n s f o r m a t i o n  f a c t o r ( l 7 )  ( l a b  t o  c e n t e r - o f - m a s s )  f o r  t h e  

r e a c t i o n  angle a t  wh ich  t h e  a l p h a  p a r t i c l e  i s  o b s e r v e d ,  T h i s  
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1 3  

t r a n s f o r m a t i o n  f a c t o r  i s  d e p e n d e n t  on t h e  d e u t e r o n  e n e r g y  

and  i s  c a l c u l a t e d  u s i n g  t h e  T ( d , n ) g H e  c r o s s  s e c t i o n  a s  a 

f u n c t i o n  of  e n e r g y ,  ( 1 8 )  t h e  s t o p p i n g  power o f  t h e  t a r g e t  

( T i T ) ,  and  t h e  r e l a t i v e  m o l e c u l a r  f r a c t i o n s  (D1+,  D2+, D3+) 

o f  t h e  i n c i d e n t  beam. 

T h e  i n i t i a l  t e s t  o f  t h i s  t e c h n i q u e  was c a r r i e d  o u t  a t  

0 .20 MV a c c e l e r a t o r  v o l t a g e  and u s i n g  a v e r y  low mass  t a r g e t  

h o l d e r  ( F i g .  5 )  i n  w h i c h  t h e  a l p h a  p a r t i c l e s  were d e t e c t e d  

by a s u r f a c e - b a r r i e r  d e t e c t o r  a t  an  a n g l e  o f  1 6 5 0  t o  t h e  z 

a x i s  and  a d i s t a n c e  o f  a b o u t  30 cm. The  d e t e c t o r  was 

p r o t e c t e d  f r o m  s c a t t e r e d  d e u t e r o n s  by a f o i l  of a l u m i n i z e d  

m y l a r  w i t h  a t h i c k n e s s  o f  3 .8  x 10-4 c m  ( 0 . 5 2  mg/cm2) 

l o c a t e d  a t  t h e  d e t e c t o r  s u r f a c e .  P u l s e  h e i g h t  d i s t r i b u t i o n s  

of  t h e  a l p h a  p a r t i c l e  i n t e r a c t i o n s  i n  t h e  d e t e c t o r  showed a 

v e r y  c l e a n  p e a k ,  w e l l  i s o l a t e d  f r o m  n o i s e  and  f r e e  o f  

b a c k g r o u n d .  The s o u r c e  s t r e n g t h  t h u s  d e t e r m i n e d  was  compared  

w i t h  a s i m u l t a n e o u s  m e a s u r e m e n t  of t h e  n e u t r o n s  a t  0 0  ( F i g .  

6 )  u s i n g  t h e  c a l i b r a t e d  NE-213 d e t e c t o r  [ w i t h  a c a l c u l a t i o n  

of t h e  00  n e u t r o n - s o l i d - a n g l e  t r a n s f o r m a t i o n  f a c t o r  w h i c h ,  

f o r  t h i s  w o r k ,  was  t a k e n  d i r e c t l y  f r o m  t h e  s o l u t i o n  of 

k i n e m a t i c  e q u a t i o n s  f o r  t h e  T ( d , n ) Q H e  r e a c t i o n J .  F i g u r e  6 

i l l u s t r a t e s  t h e  c a l i b r a t i o n  n e u t r o n  s p e c t r u m  u n f o l d e d  j u s t  

a s  were t h e  unknown s p e c t r a .  The  a r e a  u n d e r  t h e  c u r v e  was 

o b t a i n e d  by f i t t i n g  a q u a d r a t i c  t o  success ive  s e t s  of t h r e e  

d a t a  p o i n t s  w i t h i n  t h e  r e g i o n  of t h e  c u r v e  and by p e r f o r m i n g  

a n  i n t e g r a t i o n  on t h e  p o l y n o m i a l  over  t h e  e n e r g y  r a n g e  of 

i n t e r e s t .  Agreemen t  was  w i t h i n  3% w h i c h  was w i t h i n  t h e  



ORNL-DWG 04-20982 
TOP VIEW 

NOTE: DIMENSIONS ARE 
I N  CENTIMETERS 

LOW MASS ASSOCIATED 
PARTICLE DETECTOR 

END VIEW 

LOW MASS TARGET HOLDER 

TANTALUM DISCS 

SURFACE- BARRIER 
DETECTOR - HOLDER 

F i g .  5 The low-mass a s s o c i a t e d  p a r t i c l e  d e t e c t o r  u s e d  t o  
c a l i b r a t e  t h e  a c c e l e r a t o r  t a r g e t .  The s o l i d - s t a t e  
d e t e c t o r  was  a g a i n s t  t h e  t a n t a l u m  d i s k  shown i n  t h e  
d e t e c t o r  h o l d e r .  
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Fig. 6 U n f o l d e d  spectrum for  t h e  T(d,n) 4 H e  n e u t r o n s  
i n c i d e n t  on t h e  NE-213 d e t e c t o r  d u r i n g  t h e  i n i t i a l  
t a r g e t  c a l i b r a t i o n s  w i t h  t h e  low-mass a s s o c i a t e d  
p a r t i c l e  d e t e c t o r .  
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u n c e r t a i n t i e s  o f  5 %  on t h e  n e u t r o n  d e t e c t o r  e f f i c i e n c y  and  

3% on t h e  a l p h a - p a r t i c l e  c a l i b r a t i o n  f a c t o r .  The l a t t e r  

u n c e r t a i n t y  was d u e  m a i n l y  t o  t h e  m o l e c u l a r  f r a c t i o n s  o f  t h e  

i n c i d e n t  d e u t e r o n  beam. 

S i n c e  t h e  beam c o m p o n e n t s  c o u l d  n o t  be  m e a s u r e d  a t  t h e  

t i m e ,  t h e  a l p h a  s o l i d  a n g l e  t r a n s f o r m a t i o n  f a c t o r  was 

c a l c u l a t e d  u s i n g  a FORTRAN c o m p u t e r  p r o g r a m ,  TDNA.FOR, f o r  

beam c o n d i t i o n s  (Dlf:D2+:D3+) o f  lOO%:O%:O% and  30%:40$:10%. 

The d i f f e r e n c e  was  l e s s  t h a n  2 1 ,  and  a v a l u e  midway b e t w e e n  

t h e s e  two c o n d i t i o n s  was a s sumed .  

31. 

The same low-mass t a r g e t  h o l d e r  was t h e n  i n s t a l l e d  i n  

t h e  t a r g e t  p o s i t i o n  i n  t h e  b a c k g r o u n d  s h i e l d  d e s c r i b e d  

a b o v e .  The NE-213 d e t e c t o r  was a g a i n  p l a c e d  a t  O 0  t o  t h e  

beam and  t h e  c a l i b r a t i o n  was r e p e a t e d  t o  l o o k  f o r  e f f e c t s  

t h a t  m i g h t  b e  i n t r o d u c e d  by t h i s  c o n f i g u r a t i o n .  S i n c e  no 

d e t r i m e n t a l  e f f e c t s  w e r e  o b s e r v e d ,  t h e  p r o d u c t i o n  t a r g e t  

h o l d e r  ( F i g .  4 )  was t h e n  i n s t a l l e d .  T h e  same a l p h a - p a r t i c l e  

de t ec to r  package ( inc luding  t h e  aluminized mylar absorber 

f o i l )  was re loca ted  t o  900 r e l a t i v e  t o  the acce le ra to r  beam 

and a t  a d i s t ance  of 1 5 0  c m  t o  p r o t e c t  t h e  de t ec to r  from 

neutron damage. The  1 .3  x s t e r a d i a n  s o l i d  a n g l e  

subtended by t h e  de t ec to r  a t  the t a r g e t  was def ined by 

i n s e r t i n g  a t h i n  tantalum col l imator  immediately i n  front. o f  

t h e  de t ec to r .  Tantalum b a f f l e s  were a l s o  placed a t  

* A l i s t i n g  o f  TDNA.FOX i s  g i v e n  i n  Append ix  A and may be 
u s e d ,  w i t h  some s l i g h t  m o d i f i c a t i o n s ,  t o  c a l c u l a t e  t h e  
n e u t r o n  a n i s o t r o p y .  I t  was t h u s  f o u n d  t h a t  t h e r e  a r e  
a b o u t  6% more n e u t r o n s  a t  z e r o  d e g r e e s  t o  t h e  z a x i s  t h a n  
would be  e s t i m a t e d  a s s u m i n g  i s o t r o p i c  n e u t r o n  p r o d u c t i o n .  



appropr ia te  p o s i t i o n s  i n  t h e  s t a i n l e s s - s t e e l  tube between 

t h e  t a r g e t  a n d  t h e  de tec tor  t o  p r e v e n t  d e t e c t i n g  particles 

scattered i n  t h a t  t u b e .  The s o u r c e  s t r e n g t h  d e t e r m i n e d  by  

c o u n t i n g  t h e  a l p h a  p a r t i c l e s  w i t h  t h i s  a s s e m b l y  was t h e n  

compared w i t h  t h a t  d e t e r m i n e d  by t h e  NE-213 de t ec to r  a t  00 

a n d  f o u n d  t o  a g r e e  w i t h i n  1%. The s o l i d - a n g l e  t r a n s f o r m a t i o n  

f ac to r  a t  900 is n e a r l y  e q u a l  t o  u n i t y  ( 1 9 )  ( e m - t o - l a b  r a t i o  

= 1 . 0 0 5 ) ,  is  e s s e n t i a l l y  i n d e p e n d e n t  o f  d e u t e r o n  e n e r g y ,  a n d  

t h e r e f o r e  i s  i n d e p e n d e n t  of t h e  r e l a t i v e  moleculanr  f r a c t i o n s  

i n  t h e  d e u t e r o n  beam. 

Based  on t h e s e  c a l i b r a t i o n s ,  t h e  d a t a  p r e s e n t e d  here  

h a v e  b e e n  n o r m a l i z e d  t o  u n i t  n e u t r o n  s o u r c e  s t r e n g t h  a s  

d e t e r m i n e d  f o r  e a c h  r u n  by c o u n t i n g  t h e  a l p h a  p a r t i c l e s  

t h r o u g h o u t  t h e  time p e r i o d  o f  t h e  r u n . "  A l l  s h i e l d i n g  

m e a s u r e m e n t s  were made a t  a n o m i n a l  a c c e l e r a t o r  v o l t a g e  of 

0 .25  MeV. A t  t h i s  e n e r g y  a n d  b a s e d  on t h e  r e a c t i o n  

k i n e m a t i c s  a n d  d e u t e r o n  e n e r g i e s  f rom 0.25 MeV t o  0.05 MeV, 

t h e  n e u t r o n s  a t  t h e  p r o d u c t i o n  s i t e  i n  t h e  t a r g e t  r a n g e d  

f r o m  15 .26  MeV t o  14 .55  MeV a t  00, f r o m  14 .15  MeV t o  14 .07  

M e V  a t  900, a n d  f r o m  13.12 MeV t o  1 3 . 6 0  M e V  a t  1800 .  ( T h e s e  

r a n g e s  a r e  m o d i f i e d  i f  d e u t e r o n  s c a t t e r i n g  i n  t h e  t a r g e t  i s  

c o n s i d e r e d . )  T h e  s o u r c e  n e u t r o n  s p e c t r u m  i n  t h e  f a c i l i t y  

m u s t  b e  e s t i m a t e d  by i n t e g r a l s  o v e r  t h e  e n e r g y  l o s s  

d i s t r i b u t i o n  s i m i l a r  t o  t h o s e  f o r  t h e  s o l i d  a n g l e  

t r a n s f o r m a t i o n  f a c t o r .  

' T h e r e  was  no o b v i o u s  i n d i c a t i o n  t h a t  t h e  s o u r c e  was 
m o d i f i e d  b y ,  f o r  e x a m p l e ,  D-D c o n t a m i n a t i o n  d u r i n g  t h e  
work r e p o r t e d  he re .  
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V. DETECTOR C A L I B R A T I O N  AND I N S T R U M E N T A T I O N  

T h e  s i n g l e  d e t e c t o r  u s e d  f o r  b o t h  n e u t r o n s  and  gamma 

r a y s  was  a n  NE-213 o r g a n i c  l i q u i d  s c i n t i l l a t o r  mounted  on a 

p h o t o m u l t i p l i e r  t u b e  a s  shown i n  F i g .  7 .  The d e t e c t o r  a x i s  

was v e r t i c a l  f o r  a l l  o b s e r v a t i o n s  i n  t h e  e x p e r i m e n t s  

r e p o r t e d  h e r e ,  The p r i m a r y  p r o c e s s  p e r m i t , t i n g  n e u t r o n  

d e t e c t i o n  by NE-213 i s  p r o t o n  r e c o i l  p l u s  r e a c t i o n  w i t h  

c a r b o n  a t  t h e  h i g h e r  e n e r g i e s ,  w h e r e a s  gamma r a y s  a r e  

d e t e c t e d  by means o f  t h e  e l e c t r o n s  r e s u l t i n g  from Compton 

s c a t t e r i n g .  T h i s  d e t e c t o r  i s  i n h e r e n t l y  i n f e r i o r  t o  o t h e r  

s t a t e - o f - t h e - a r t  gamma-ray s p e c t r o s c o p y  d e t e c t o r s  b e c a u s e  of 

i t s  r e l a t i v e l y  low e f f i c i e n c y  and poor r e s o l u t i o n .  However ,  

n e u t r o n  and  gamma-ray i n t e r a c t i o n s  i n  NE-213 may b e  

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

tine t h a n  do p r o t o n  o r  a l p h a  p a r t i c l e  p u l s e s .  Ry t h e  p r o p e r  

a p p l  i c a t  i on of  e l e c t r o n i c  a n a l y s i s  ( p u l s e - s h a p e  

discrimination or PSB) each event can be sorted according to 

the type of particle. T h u s ,  it is possible to make 

relatively good gamma-ray spectral measurements in the 

presence of a h i g h  fast neutron field with NE-213, 

The d e t e c t o r  shown i n  F i g .  7 was f a b r i c a t e d  i n  t h e  

E n g i n e e r i n g  P h y s i c s  D i v i s i o n  a t  ORNL.  and  was c a l i b r a t e d  

u s i n g  t h e  p u l s e d  n e u t r o n  s o u r c e  a t  O R E L A  ( 8 )  a s  d e s c r i b e d  i n  

t h e  f o l l o w i n g  p a r a g r a p h s  w h i c h  were a b s t r a c t e d  from re f .  8 .  

. 
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NOTE: 
INSIDE D IQNS OF 
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0.165 

PHBTOMULTI PLlER 

SEALED WITH 
N E - 5 C I  EPOXY 

F i g .  7 The d e s i g n  of t h e  NE-213 d e t e c t o r  u s e d  w i t h  t h i s  
work. 
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I n  t h e s e  c a l i b r a t i o n s ,  t h e  r e l a t i v e  p u l s e - h e i g h t  

d i s ! , r i b u t i o n s  f o r  n e u t r o n s  were m e a s u r e d  a s  a f u n c t i o n  o f  

i n c i d e n t  e n e r g y  by p l a c i n g  t h e  d e t e c t o r  i n  t h e  d i r e c t  O R E L A  

n e u t r o n  beam and  u s i n g  t i m e - o f - f l i g h t  and PSD e l e c t r o n i c s  t o  

r e c o r d  p u l s e - h e i g h t  s p e c t r a  a s  a f ' u n c t i o n  of  time of f l i g h t .  

T h i s  was  d o n e  f o r  two d e t e c t o r  o r i e n t a t i o n s :  d e t e c t o r  a x i s  

p a r a l l e l  t o  t h e  i n c i d e n t  beam a n d  d e t e c t o r  a x i s  

p e r p e n d i c u l a r  t o  t h e  beam. P u l s e - h e i g h t  d i s t r i b u t i o n s  were 

r e c o r d e d  f o r  gamma-ray e v e n t s  a l s o .  These gamma-ray e v e n t s  

were d u e  t o  p h o t o n s  i n d u c e d  i n  t h e  d e t e c t o r  b y  n e u t r o n s .  

T h i s  i n f o r m a t i o n  was n e c e s s a r y  t o  c o r r e c t  a l l  gamma-ray 

m e a s u r e m e n t s  made w i t h  t h i s  d e t e c t o r  i n  n e u t r o n  f i e l d s .  

Compar i son  of t h e  p u l s e - h e i g h t  d i s t r i b u t i o n s  f o r  t h e  

two  d e t e c t o r  o r i e n t a t i o n s ,  n o r m a l i z e d  f o r  t h e  same i n c i d e n t  

n e u t r o n  f l u e n c e ,  showed no d i f f e r e n c e s  i n  s h a p e  o r  m a g n i t u d e  

g r e a t e r  t h a n  5 %  over  t h e  i n c i d e n t  n e u t r o n  e n e r g y  r a n g e  f r o m  

1 t o  20 MeV. T h e r e f o r e ,  t h e  a v e r a g e  r e s p o n s e  of  t h e  

d e t e c t o r ,  when e x p r e s s e d  i n  terms of  i n c i d e n t  n e u t r o n s  p e r  

u n i t  c r o s s  s e c t i o n a l  a r e a ,  was t a k e n  t o  be i n d e p e n d e n t  of  

o r i e n t a t i o n  w i t h  r e s p e c t  t o  i n c i d e n t  f l u x .  

The a b s o l u t e  n e u t r o n  e f f i c i e n c i e s  u s e d  f o r  t h e s e  

c a l i b r a t i o n s  were b a s e d  on a b s o l u t e  i n t e g r a l  e f f i c i e n c i e s  

g i v e n  i n  r e f .  7 .  T h e s e  e f f i c i e n c i e s  a r e  g i v e n  i n  terms o f  

c o u n t s / i n c i d e n t  n e u t r o n  on t h e  s c i n t i l l a t o r  a s  a f u n c t i o n  of 

p u l s e - h e i g h t  b i a s  l e v e l  f o r  n e u t r o n s  l a t e r a l l y  i n c i d e n t  on a 

4.65-cm-diam a n d  4.bO-cm-long d e t e c t o r .  The i n t e g r a l  

e f f i c i e n c i e s  u s e d  f o r  t h e  p r e s e n t  d e t e c t o r  were o b t a i n e d  by 
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m u l t i p l y i n g  t h e  v a l u e s  g i v e n  i n  re f .  7 f o r  t h e  a p p r o p r i a t e  

b i a s  l e v e l  by  t h e  l a t e r a l .  c r o s s - s e c t i o n a l  a r e a  (19.6 cm2) of  

t h e  s c i n t i l l a t o r  i n  F i g .  7 .  The s y s t e m  of u n i t s  f o r  p u l s e  
f h e i g h t  g i v e n  i n  r e f .  7 was a d o p t e d  f o r  t h e s e  c a l i b r a t i o n s .  

S i n c e  t h e  o b s e r v e d  maximum (50% i n t e n s i t y )  p u l s e  h e i g h t  v s  

En was c o n s i s t a n t  w i t h  t h e  o u t p u t  d a t a  f r o m  r e f .  7 ,  t h e  

l i g h t - u n i t  c u t o f f s  f o r  e f f i c i e n c y  n o r m a l i z a t i o n  c o u l d  be 

u s e d  d i r e c t l y .  

The relative pulse-height distributions abtaine 

neutrons l a t e r a l l y  incident on the detector were then 

converted to absolute responses by normalizing k h c  integral  

over the region of proton recoil plateau to the integral 

efficiencies obtained from re f .  7 .  The response €unct ions  

f o r  neutrons thus measured are shown in Fig. 8 w i t h  the 

higher energy response in the foreground. Using these same 

efficiencies, the total. number of neutrons at each energy 

was determined and u s e d  to normalize the neutron-induced 

gamma-ray pulse-height distributions t o  abs lute ~~~~~~ in 

terms of unit incident neutron fluence. 

The p r o b l e m  o f  o b t a i n i n g  a c o m p l e t e  s e t  of gamma-ray 

r e s p o n s e  f u n c t i o n s  was more d i f f i c u l t  t h a n  f o r  n e u t r o n s .  

A b s o l u t e  d i f f e r e n t i a l  r e s p o n s e  c u r v e s  were m e a s u r e d  u s i n g  a 

s e r i e s  o f  c a l i b r a t e d  r a d i o a c t i v e  sources  and u n n o r m a l i z e d  

* A " l i g h t  u n i t "  o f  p u l s e  h e i g h t  i s  d e f i n e d  so  t h a t  the  
vvhal f ' -he ight '9  of t h e  Compton r e c o i l  edge of t h e  1.274-MeV 
gamma r a y  f r o m  a 22Na s o u r c e  o c c u r s  a t  0.895 l i g h t  u n i t s ,  
T h i s  unit is  somewhat  a f u n c t i o n  o f  d e t e c t o r  s i z e  and 
r e s o l u t i o n .  
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n u c l e a r  r e a c t i o n  sources c o v e r i n g  t h e  gamma-ray e n e r g y  r a n g e  

from 0.662 MeV t o  11.7 M e V .  A d i s c u s s i o n  of  e a c h  of these  

s o u r c e s  i s  g i v e n  i n  r e f ,  8 .  The r e s p o n s e  f u n c t i o n s  a t  t h e s e  

d i s c r e t e  e n e r g y  p o i n t s  were t h e n  u s e d  a s  a b a s i . s  f o r  

i n t e r p o l a t i o n  t o  p r o v i d e  r e s p o n s e  d a t a  f o r  i n t e r m e d i a t e  

e n e r g i e s ,  

As i n  t h e  c a s e  of n e u t r o n s ,  t h e  d e t e c t o r  r e s p o n s e  

d e f i n e d  i n  terms of  u n i t  i n c i d e n t  f l u e n c e  was f o u n d  t o  be 

i n d e p e n d e n t  o f  d e t e c t o r  o r i e n t a t i o n .  F i g u r e  9 shows t h e  

gamma-ray r e s p o n s e  f u n c t i o n s  a s  m e a s u r e d  f o r  t h i s  d e t e c t o r .  c 

F i g u r e  10 shows a b l o c k  d i a g r a m  of t h e  i n s t r u m e n t a t i o n .  

I n  a d d i t i o n  t o  t h e  p r i m a r y  NE-213 c h a n n e l  f o r  r e c o r d i n g  t h e  

n e u t r o n  and  gamma-ray d a t a ,  t h e  s y s t e m  a l s o  i n c l u d e d  t h e  

necessary  c i r c u i t s  t o  record t h e  p u l s e - h e i g h t  s p e c t r u m  (PHS) 

from t h e  s o l i d - s t a t e  a l p h a  d e t e c t o r ,  t h e  c h a r g e  c o l l e c t e d  

from t h e  i o n  beam i n c i d e n t  on a c o l l i m a t o r  i n  the  d r i f t  t u b e  

a n d  on t h e  t a r g e t ,  and t h e  i n t e g r a t e d  c o u n t  r a t e  f o r  e a c h  

d e t e c t o r  i n c l u d i n g  a smail, u n c a l i b r a t e d  NE-213 n e u t r o n  

d e t e c t o r  u s e d  t o  m o n i t o r  t h e  t a r g e t .  A l i n e a r  s i g n a l  was 

t a k e n  from t h e  e i g h t h  dynode  of t h e  RCA 8575 p h o t o m u l t i p l i e r  

t u b e  a n d ,  a f t e r  a m p l i f i c a t i o n ,  was a n a l y z e d  by a n  

a n a l o g - t o - d i g i t a l  c o n v e r t e r  ( A N )  t o  p r o d u c e  t h e  PHS. 

Neutron-gamma-ray s e p a r a t i o n  ( s e e  F i g .  11)  was a c c o m p l i s h e d  

by l e a d i n g - e d g e - t o - c r o s s o v e r  t i m i n g ;  t h a t  i s ,  t h e  b i p o l a r  

a A l t h o u g h  no  n u m e r i c a l  v a l u e s  a r e  p r e s e n t e d  here  f o r  t h e  
r e s p o n s e  f u n c t i o n s ,  a n y  i n t e r e s t e d  r e a d e r  may o b t a i n  this 
i n f o r m a t i o n  f r o m  6 .  T. Chapman. 
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F i g .  11 The PSD s p e c t r u m  m e a s u r e d  w i t h  a n  A m B e  
neu t ron /gamma- ray  s o u r c e  and  u s e d  t o  d e t e r m i n e  che 
d i s c r i m i n a t i o n  p u l s e - s h a p e  l e v e l  shown by t h e  
v e r t i c a l  d a s h e d  l i n e .  The d a t a  covered  t h e  t o t a l  
r a n g e  f rom c h a n n e l  0 t o  c h a n n e l  1700, a l t h o u g h  d a t a  
a t  e a c h  end  a r e  n o t  shown he re .  



l i n e a r  s i g n a l  was examined  by a c r o s s - o v e r  d e t e c t o r  w h i c h  

p r o d u c e d  a p u l s e  a t  a d i f f e r e n t  t ime f o r  each  e v e n t ,  

d e p e n d i n g  on w h e t h e r  t h e  r ise- t ime of  t h e  p u l s e  c o r r e s p o n d e d  

t o  a n e u t r o n  o r  a gamma r a y .  The o u t p u t  of  t h e  cross-over  

d e t e c t o r  was  t h e n  u s e d  t o  s t a r t  a t i m e - t o - p u l s e - h e i g h t  

conver te r  ( T P H C ) .  A f a s t  s i g n a l  t a k e n  f r o m  t h e  a n o d e  of t h e  

p h o t o m u l t i p l i e r  t u b e ,  a f t e r  a m p l i f i c a t i o n ,  p r o d u c e d  a l o g i c  

s i g n a l  i n  a $ ! c o n s t a n t  f r a c t i a n t @  d i s c r i m i n a t o r .  T h i s  p u l s e  

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

TPHC.  A s i n g l e - c h a n n e l - a n a l y % e r  ( S C A )  c i r c u i t  p r o v i d e d  an 

o u t p u t  p u l s e  f r o m  t h e  TPHC/SCA module  o n l y  i f  t h e  p u l s e  

h e i g h t  f e l l  i n  a s e l e c t e d  window.  T h i s  s i g n a l ,  w h i c h  

d i s c r i m i n a t e s  b e t w e e n  t h e  p u l s e s  p r o d u c e d  by n e u t r o n s  and  

gamma-ray i n t e r a c t i o n s  i n  t h e  d e t e c t o r ,  was u s e d  t o  g a t e  t h e  

ADC on a n d  t o  p e r m i t  a n a l y s i s  of  t h e  p u l s e .  The o u t p u t  of 

t h e  ADC t h e n  c a u s e d  t h e  a p p r o p r i a t e  memory l o c a t i o n  

( c h a n n e l )  i n  a m i n i c o m p u t e r  t o  be  i n c r e m e n t e d .  

The s y s t e m  was  c h e c k e d  f o r  e n e r g y  c a l i b r a t i o n  before  

a n d  a f t e r  e a c h  d a t a  r u n  by m e a s u r i n g  t h e  p u l s e - h e i g h t  

d i s t r i b u t i o n  p r o d u c e d  i n  t h e  d e t e c t o r  by Compton s c a t t e r e d  

p h o t o n s  from t h e  1.274-MeV gamma r a y  emi t ted  by a 22Na 

s o u r c e .  T h e  p h o t o n s  a l w a y s  e n t e r e d  t h e  d e t e c t o r  t h r o u g h  t h e  

s i d e .  U s i n g  t h e  d e f i n i t i o n  o f  t h e  u n i t - o f - l i g h t  o u t p u t  g i v e n  

p r e v i o u s l y ,  a r e l a t i o n  be tween  p u l s e - h e i g h t  u n i t s  ( n o r m a l l y  

q u o t e d  a s  a number of a n a l y z e r  c h a n n e l s )  a n d  t h e  l i g h t  

o u t p u t  of  t h e  NE-213 i s  e s t a b l i s h e d .  The use of a p r e c i s i o n  

e l e c t r o n i c  p u l s e r  made i t  p o s s i b l e  t o  d e t e r m i n e  t h e  z e r o  
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i n t e r c e p t  of t h e  p u l s e - h e i g h t  v s  c h a n n e l  r e l a t i o n .  Thus  

knowing t h e s e  two p a r a m e t e r s ,  one c a n  c o n v e r t  f r o m  

p u l s e - h e i g h t  c h a n n e l  u n i t s  t o  l i g h t  u n i t s  and s u b s e q u e n t l y  

t o  u n i t s  of n e u t r o n  e n e r g y  (MeV). The i n s t r u m e n t  was s e t  up 

f o r  a g a i n  of 140 p u l s e - h e i g h t  c h a n n e l s  p e r  0.895 l i g h t  

u n i t s  

A N u c l e a r  D a t a  ND-812 c o m p u t e r / a n a l y z e r  was  u s e d  t o  

s t o r e  t h e  d a t a .  T h i s  a n a l y z e r  a l l o w e d  r e c o r d i n g  o n l y  two 

p u l s e - h e i g h t  s p e c t r a  a t  a time. The p r o c e d u r e  f o l l o w e d  w i t h  

t h e s e  c o n d i t i o n s  was t o  make a s h o r t  r u n  w i t h  t h e  

a c c e l e r a t o r  on t o  check  t h e  PSD d i s t r i b u t i o n  w i t h  t h e  

c o m p u t e r  d i s p l a y  and  t h e n  make t h e  d a t a  r u n  s t o r i n g  t h e  

a l p h a - m o n i t o r  s p e c t r u m  and e i t h e r  t h e  NE-21 3 n e u t r o n  o r  

gamma-ray s p e c t r u m .  These d a t a  were t h e n  lfdumpedlt  t o  p a p e r  

t a p e  and  r e a d  o n t o  a PDP-10 d i s k  f o r  a n a l y s i s .  A t  t h i s  p h a s e  

of  t h e  work  o n l y  t h e  n e u t r o n  and  gamma-ray d a t a  w e r e  

p e r m a n e n t l y  s t o r e d  on t h e  d i s k ,  The c o u n t  r a t e s  r e q u i r e d  f o r  

m o n i t o r i n g  t h e  r u n s  were r e c o r d e d  by s c a l e r s  and h a n d - c o p i e d  

i n t o  t h e  d a t a  book f o r  l a t e r  use. 

VI. PRESENTATION OF THE DATA 

T a b l e  2 shows t h e  l o c a t i o n  of t h e  N E - 2 1 3  d e t e c t o r  

r e l a t i v e  t o  t h e  t a r g e t  and t h e  s h i e l d  c o m p o s i t i o n  f o r  e a c h  

d a t a  r u n  made d u r i n g  t h i s  work. The  f i r s t  column i n  t h e  

t a b l e  shows a n  i d e n t i f i c a t i o n  number  u n i q u e  f o r  e a c h  d a t a  

s e t .  Of s i g n i f i c a n c e  t o  t h e  reader  i s  t h e  f a c t  t h a t  t h e  



T a b l e  2 

Dzteetor l o c a t i o n  a n d  composition f o r  each  r u n  

RljjNS.184" 
RljbGS.205* 

R138GS.216" 
R 1 3.l NS .2 1 1 * 
R140NS.222* 
81 41 GS. 230 
R14lNS.229 
Rl42GS.2jg 
R 1 42 NS .236 
R143GS.248 
R143NS.244 
RlY4GS.253 
R 144NS. 25 1 
R145GS.259 
R 1 45NS. 257 
R146GS.261 
R146NS.263 
R147GS.270 
R 1 47NS. 26 8 
R1 48IGS. 01 0" 

R135NS. 19s" 

~ljg~S.218" 

R14uNS. 008" 
R149GS.018* 

R150GS.028" 
l j  I 5 0 NS . 0 2 4 " 
R149 NS. 01 b *  

R 1 5 1 GS . 0 44 
R151 NS. 042 
R152NS.051 
R153GS.061 
Rl53NS.059 
R154NS.080 
R156GS.105" 
R136NS.100 
R157NS.111 
R158GS.132" 

R159GS. 147" 
R13yNS.140" 
R14UGS. 149" 
R 1 b UNS .152* 

RIWNS.I~O* 

0.00 
0.00 
0.00 
45.00 
45.00 
-45 .OO 
-45 .oo 
-100.00 
-100.00 
100.00 
100.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-100.00 
-100.00 
100.00 
100.00 
0.00 
0.00 

1oo.ou 
100.00 

-100.00 
-100.00 

0.00 
0.00 

100.00 
-100.00 
-100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
46.00 
46.00 
-46.50 
-46.50 

0.00 
0.QU 
0.00 
0.ou 
0.00 
0.00 
0.00 
0 . O O  
0.00 
0.00 
0.ou 
45.00 
45 .OO 
86.50 
86.50  
0.00 
0.00 
0.00 
0.00 
0.00 
8.00 
0.OU 
0.00 
0,OU 
0.0U 
0.00 
0 .00  
0.00 
0,OU 
0.00 
0.00 
0.00 
0.00 
0-00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

154.50 
154.50 
154.50 
154.50 
154.50 
154.50 
154.50 
160.20 
160.20 
159.20 
159.20 
154.50 
154.50 
154.50 
154.50 
229 50 
229.50 
229 e 50 
229.50 
229 e 50 
229 e 50 
154.50 
154.50 
159.20 
159.20 
160.20 
160.20 
229.50 
229 I 5 0  
229.00 
229.50 
229.50 
154.50 
154.50 
154.50 
154.50 
154.50 
154.50 
154.50 
154.50 
154.50 
154.50 

NO S H I E L D  
355 
3 S S  
355 
3 SS 
355 
355 
355 
355 
355 
355 
3 ss 
355 
355 
355 
355 
355 
355 
355 
355 
355 
655 
655 
455 
655 
655 
hSS 
655 
655 
655 
655 
6 SS 
NO S H I E L D  
655 
655 
655 
6SSI(SSBP9 
hSSl(SSBP1 
6SSl(SSBP) 
6SSI(SSBP) 
QSSl(SSBP) 
6SSl(SSBP) 



T a b l e  2 ( c o n t )  

R1 blGS. 160 
R 1 b 'I NS . 1 5 8 
Rlb2GS. 182* 
R162NS. lr(5* 
RlbJGS. 189* 
RlbjNS. 196" 
R1 b 4GS. 2U8 
Rlb4NS. 2U3 
RlbSGS. 230" 
Rlb5NS. 224" 
KlbbGS.246" 
R1 bbNS .23 8" 
R 1 5'( G S .2 6 0 

R1 b 8 G S .  272' 
Rl b8NS. 270' 

R 1 b NS 2 3 7 

RlbgGS.278" 
~ i b 9 ~ ~ .  280" 
R1'( OGS. 287 
Rl*( ONS ,, 289 
el.( 1 GS,O1 2 
C 1 *( 1 NS . 0 1 b 

0.00 
0.00 
0.00 
0.00 

-46.50 
-45.50 
0.00 
0.00  
0 .00  
0.00 

-46 - 5 0  
-46.50 
0.00 
0.00 
0.00 
0.00 

-46.50 
-46,50 
0.00 
0.00  
0.00 
0.00 

0 , o o  
0.00 
0.00 
0.00 
0.00 
0.0O 
0.00 
0.ou 
0 , O O  
0.00 
0.OU 
8.00 
0.00 
0.00  
0 .00  
0. 0u 
0.00 
0 . Q O  
0.00 
0 * 0u 
0.ou  
0.00  

229. TO 
229.5s 
154.50 
154.50 
154.50 
154.50 

229.50 
154.58 
154.50 
154.50 
154.50 
229 .50  
229.50 
154.50 
154.50 
154.50 
154.50 

229.50 
6 0 . 5 0  
60.50 

229.50 

229.50 

IjSSl(SSBP) 
6SS1(SSBP) 
6SS2(SSBP) 
6SS2(SSBP) 
6SS2(SSBP) 
6SS2(SSBP) 
SSSZ~SSSP) 
6SS2iSSBP) 
6SS2(SSBP)lSS 
6SS2(SSBP)lSS 
SSS2CSSBP)lSS 
6SS2(SSBB)lSS 
6SS2(SSBP)lSS 
6SS2(SSBP)lSS 
6SSl ( S S B P )  1SS 
6SS1 (SSBP)lSS 
6SS1 ( S S B P )  1SS 
6SS1 (SSBP) 1SS 
6SS1 (SSBP)lSS 
6SS1 (SSBP) 1SS 
6SS1 (SSBP)lSS 
6SSl(SSBP)lSS 

+ See Sect, VI f o r  an explanation of  the notation. " Data that have been compared w i t h  c a l c u l a t i o n s  (See, f o r  
example, re fs .  2 a n d  9 ) .  
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t w o - l e t t e r  g r o u p  be fo re  t h e  p e r i o d  i n  e a c h  i d e n t i f i c a t i o n  

number i n d i c a t e s  w h e t h e r  t h e  d a t a  p e r t a i n s  to gamma r a y s  

( G S )  or n e u t r o n s  (NSI. Columns 2 ,  3 ,  and  4 i n d i c a t e  t h e  

c o o r d i n a t e s  o f  t h e  d e t e c t o r  p o s i t i o n ,  i n  c e n t i m e t e r s ,  

r e l a t i v e  t o  t h e  T i T  t a r g e t  i n  a c c o r d a n c e  w i t h  t h e  

r i g h t - h a n d e d  c o o r d i n a t e  s y s t e m  d e s c r i b e d  i n  S e c t .  I1 of  t h i s  

r e p o r t .  The l a s t  co lumn shows t h e  c o m p o s i t i o n  of' e a c h  

e x p e r i m e n t a l  s h i e l d .  NO S H I E L D ,  of c o u r s e ,  i n d i c a t e s  t h a t  no 

e x p e r i m e n t a l  s h i e l d  was  i n  p l a c e  d u r i n g  t h e  m e a s u r e m e n t .  The 

t w o - l e t t e r  g r o u p s  S S  a n d  BP i n d i c a t e  one  s l a b  of  s t a i n l e s s  

s t e e l  o r  b o r a t e d  p o l y e t h e l e n e ,  r e s p e c t i v e l y .  An i n t e g e r  

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

t y p e  i n  p l a c e  i n  t h a t  p a r t  of t h e  s h i e l d .  The symbol (SSBP) 

i n d i c a t e s  a y a i r  of  s t a i n l e s s  s t e e l  and b o r a t e d - p o l y e t h e l  ene 

s l a b s .  T h u s ,  6SS2(SSBP)lSS i n d i c a t e s  t h a t  t h e  s h i e l d  was 

composed  of  s i x  s t a i n l e s s  steel s l a b s  fol lowed by two p a i r s  

o f  s t a i n l e s s  s t e e l  and b o r a t e d  p o l y e t h y l e n e  s l a b s ,  f o l l o w e d ,  

i n  turn, by o n e  s t a i n l e s s  s t e e l  s l a b .  The  o r d e r  from l e f t  t o  

r i g h t  i n d i c a t e s  t h e  c o m p o s i t i o n  i n  t h e  d i r e c t i o n  o f  t h e  

p o s i t i v e  z a x i s .  T h i s  n o m e n c l a t u r e  a p p e a r s  on e a c h  of' t h e  

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

U s i n g  the c o m p u t e r  program FERD d i s c u s s e d  i n  r e f s .  5 ,  

6 ,  and  7 and  t h e  i n s t r u m e n t  r e s p o n s e  f u n c t i o n s  d i s c u s s e d  i n  

S e c t .  V ,  t h e  m e a s u r e d  p u l s e - h e i g h t  s p e c t - r a  f o r  b o t h  gamma 

r a y s  a n d  n e u t r o n s  were t 9 u n i ' o l d e d f 8  t o  p r o d u c e  t h e  e n e r g y  

s p e c t r a  t a b u l a t e d  i n  T a b l e  4 and shown i n  F i g .  1 6 .  T h e  

n e u t r o n  r e s p o n s e  f u n c t i o n s  c o v e r e d  t h e  e n e r g y  r a n g e  f'rorn 0 . 8  
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t o  2 4  MeV and  t h e  t h e  gamma-ray r e s p o n s e  f u n c t i o n s  r a n g e d  

f r o m  0 .72  t o  1 4  M e V .  A s  shown i n  T a b l e  3 ,  t h e  gamma-ray 

p u l s e - h e i g h t  d a t a  were b i n n e d  i n t o  87 l i g h t - u n i t  b i n s  a n d  

t h e  n e u t r o n  d a t a  were b i n n e d  i n t o  6 8  l i g h t  u n i t  b i n s  t o  s p a n  

t h o s e  e n e r g y  r a n g e s .  The b i n  w i d t h s  were c h o s e n  t o  b e  s m a l l  

compared  t o  t h e  p u l s e - h e i g h t  r e s o l u t i o n  o f  t h e  d e t e c t o r .  

The  b i n n i n g  was a c c o m p l i s h e d  by f i r s t  c o n v e r t i n g  t h e  

p u l s e - h e i g h t  c h a n n e l  numbers  t o  l i g h t  u n i t s  i n  a c c o r d a n c e  

w i t h  t h e  c a l i b r a t i o n  p r o c e d u r e s  d i s c u s s e d  S e c t .  V and t h e n  

f o r m i n g  a c u m u l a t i v e  s u m  over  a l l  c h a n n e l s  i n  o rder  t o  

o b t a i n  an  i n t e g r a l  p u l s e - h e i g h t  d i s t r i b u t i o n .  A q u a d r a t i c  

was  t h e n  f i t t e d ( 2 0 )  t o  t h e  t h r e e  n e a r e s t  c h a n n e l s  ( i n  l i g h t  

u n i t s )  whose r a n g e  i n c l u d e d  e a c h  b i n  e d g e  a s  g i v e n  i n  T a b l e  

3. U s i n g  t h i s  q u a d r a t i c  a s  a b a s i s  f o r  i n t e r p o l a t i o n ,  t h e  

v a l u e s  of  t h e  c u m u l a t e d  summe-d c o u n t  a t  t h e  lower and u p p e r  

e d g e s  of  e a c h  b i n  were e s t i m a t e d ,  and t h e  c o u n t  i n  e a c h  b i n  

was  t a k e n  t o  b e  t h e  d i f f e r e n c e  b e t w e e n  t h e s e  v a l u e s  ( F i g .  

12) .  
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T a b l e  3 
Binning t a b l e  f o r  d a t a  r e d u c t i o n  
(All v a l u e s  a r e  i n  l i g h t  u n i t s )  

B i n - - G . a m ! a A y  s dJu._tl:sn s 
Lower Edge  Upper  E d g e  Lower Edge Upper  Edge  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13  
1 4  
15 
16 
17 
18 
1 9  
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34  
35 
36 

40 
41 
42 
43 

0.420 
0.450 
0.480 
0 ,510  
0 .540  
0.570 
0.600 
0.630 
0.660 
0.690 
0.720 
0.760 
0.800 
0.840 
0.880 
0.920 
0.960 
1 .oo 
1.04 
1 .08  
1.12 
1 .18  
1.24 
1.30 
1.36 
1.42 
1.48 
1.54 
1.60 
1.66 
1 .72  
1.80 
1.88 
1.96 
2.04 
2.12 
2.20 
2.28 
2.36 
2 . 4 4  
2.52 
2.62 
2 .72  

0.450 
0 , 4 8 0  
0.510 
0.540 
0 .570  
0.600 
0.630 
0.660 
0.690 
0.720 
0.760 
0.800 
0.840 
0.880 
0.920 
0 . 9 6 0  
1 .oo 
1.04 
1 .08  
1.12 
1 .18  
1.24 
1.30 
1.36 
1 . Y 2  
1.48 
1 . 5 4  
1.60 
1.66 
1 .72  
1 .80  
1.88 
1.96 
2 .04  
2.12 
2.20 
2.28 
2.36 
2.44 
2.52 
2.62 
2.72 
2.82 

0 .100  
0.115 
0.130 
0.145 
0.140 
0 ,175  
0.190 
0.220 
0.2’50 
0.280 
0.310 
0.340 
0.370 
0.400 
0.430 
0.480 
0.530 
0.580 
0.630 
0 a 680 
0.730 
o.r/tlo 
0.830 
0 ,880  
0.930 
1.02 
1 . 1 1  
1.20 
1.29 
1 . 3 8  
1 . 4 7  
1 .56  
1 .65  
I . 74  
1 . 8 3  
2.00 
2.17 
2 , 3 4  
2.51 
2.b8 
2.85 
3.02 
3.19 

0.115 
0.130 
0.143 
0.160 
0.175 
0.190 
0.220 
0.250 
0.280 
0.310 
0.340 
0.370 
0.40U 
0 .430  
0.480 
0.530 
0.580 
0.630 
0 .680  
0.730 
0.780 
0.830 
0.1380 
0.930 
1.02 
1 . 1 1  
1.20 
1.29 
1 .38  
1 . 4 7  
1.56 
1 .65  
1 . 7 4  
1 .83  
2.00 
2.17 
2,34.  
2.51 
2.66 
2.85 
3.02 
3.19 
3.36 
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T a b l e  3 (contl 

44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
5 4  
55 
56 
57 
58 
59  
60  
61 
62  
63 
6 4  
65  
66 
67 
6 8  
6 9  
7 0  
7 1  
7 2  
7 3  
7 4  
7 5  
7 6  
77 
7 8 
7 9  
80 
81 
82 
83 
84 
85 
86 
87 

2.82 
2.92 
3.02 
3.12 
3.22 
3.32 
3.42 
3.52 
3.67 
3.82 
3.97 
4.12 
4.27 
4.42 
4.57 
4.72 
4.87 
5.02 
5.22 
5.42 
5.62 
5.82 
6.02 
6.22 
6.42 
6.62 
6.82 
7.02 
7.27 
7.52 
7.77 
8.02 
8.27 
H .52 
8.77 
9.02 
9 2 7  
9.52 
9.82 

10.12 
10.52 
10.92 
11.32 
11.72 

2.92 
3.02 
3.12 
3.22 
3.32 
3.42 
3.52 
3.67 
3.82 
3.97 
4.12 
4.27 
4.42 
4.57 
4.72 
4.87 
5.02 
5.22 
5.42 
5.62 
5.82 
6.02 
6.22 
6.42 
6.62 
5.82 
7.02 
7.27 
7.52 
7.77 
8 ,02  
8.27 
8 .52 
8 e 7 7  
9.02 
9.27 
9.52 
9.82 

10.12 
10.52 
10.92 
11.32 
11.72 
12.12 

- -- _-..__I- N e u t r o n s  - 
Lower Edge  Upper  Edge 

3.36 
3.53 
3.84 
4.15 
4.45 
4 I 7 7  
5 .08  
5 .39  
5 . ' [O 
6.01 
6,32 
6 , 6 3  
"7.19 
7.75 
8.31 
8.87 
9.43 
9.99 

1 0 * 5 5  
11.11 
11.67 
12,23 
12.79 
13.35 
13.91 

3.53 
3.a4 
4.15 
4.46 
4.77 
5.08 
5.39 
5 . Y O  
6.01 
6.32 
6 , 6 3  
7.19 
7 075 
8.34 
8 e 6 7  
9.43 
9.99 

10.55 
11 .ll 
11 .ti*( 
12.23 
12.79 
13.35 
13.91 
14.47 

. 
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F i g .  12 Comparison of the binned experimental data with the 
measured n e u t r o n  response. The experimental data for  
run R135MS.198 were arbitrarily normalized in 
amplitude to the measured response f o r  an incident 
neutron energy of 14.85 MeV and compared with the 
adjacent response functions for 14.03 MeV. 



The  e n e r g y  s p e c t r a  p r o d u c e d  by  u n f o l d i n g  t h e  p u l s e  

he igght  s p e c t r a  r e t a i n  t h e  e f f e c t  of  t h e  i n h e r e n t  

e x p e r i m e n t a l l y  d e t e r m i n e d  p u l s e - h e i g h t  r e s o l u t i o n  of t h e  

d e t e c t o r .  F o r  n e u t r o n s ,  t h e  i n t r i n s i c  r e s o l u t i o n  of t h e  

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

a n d  f o r  gamma r a y s ,  

w h e r e  R i s  t h e  r e l a t i v e  fwhm i n  p e r c e n t  a n d  E n  a n d  E g  a r e ,  

r e s p e c t i v e l y ,  t h e  n e u t r o n  and gamma-ray e n e r g i e s  i n  M e V .  

A s  p r e v i o u s l y  mentioned,  t h e  number of source n e u t r o n s  

produced i n  t h e  t a r g e t  was de termined  by c o u n t i n g  t h e  number 

of alpha p a r t i c l e s  e m i t t e d  i n t o  a known s o l i d  a n g l e  d u r i n g  

t h e  run  (Sect .  I V ) .  A c u r s o r y  mon i to r ing  of t h e  t a r g e t  

c o n d i t i o n  as it aged was made by r e c o r d i n g  t h e  PHS from a 

small  s o l i d - s t a t e  alpha d e t e c t o r  l o c a t e d  a t  1 .5  m from t h e  

t a r g e t .  F i g u r e  1 3 ( a )  shows t h e  PHS f o r  a "newrf t a r g e t .  

F i g u r e  13(b) s h o w s  t h e  PHS f o r  t h e  same t a r g e t  d u r i n g  t h e  

l a s t  run f o r  wh ich  it was used.  Smal l  d i f f e r e n c e s  a r e  

a p p a r e n t .  The  s c a l e r  r e a d i n g s  f o r  a run v a r i e d  from a b o u t  5 

x 105 t o  4 x 107 depending on t h e  t h i c k n e s s  of t h e  s h i e l d  

and t h e  l o c a t i o n  of t h e  d e t e c t o r .  The number of s o u r c e  

n e u t r o n s  f o r  t h e  run was t h e n  de te rmined  by m u l t i p l y i n g  t h e  

number of alpha p a r t i c l e s  r eco rded  by 9.83 x lo5, a c o n s t a n t  

o b t a i n e d  from t h e  t a r g e t  c a l i b r a t i o n  d i scussed  i n  Sect .  I V .  
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Fig. 13 The pulse-height distribution measured fo r  the ak. 
particles emitted by a "new" ( a )  and ( b )  
tar  get .  



The o u t p u t  of  t h e  program F E R D  g i v e s  t h e  ene rgy  s p e c t r a  

o f  n e u t r o n s  o r  gamma r a y s  i n  terms o f  d e t e c t e d  p a r t i c l e  

f l uence  p e r  s o u r c e  n e u t r o n .  The u n c e r t a i n t y  i n  Lhe r e d u c e d  

d a t a  i s  e x h i b i t e d  a s  a 8 r c o n f i d e n c e  i n t e r v a l ! !  w i t h  a w i d t h  of 

t i d o  s t a n d a r d  d e v i a t i o n s .  T h i s  i s  i l - l u s t r a t e d  i n  F i g .  16  by 

two s m o o t h  c u r v e s  drawn t h r o u g h  t h e  c a l c u l a t e d  v a l u e s  f o r  

window f u n c t i o n s  centered a t  s e l e c t e d  d i s c r e t e  e n e r g y  

p o i n t s . '  The numer ica l  r e s u l t s  f o r  t h e  u p p e r  and  lower 

v a l u e s  o f  t h e  c o n f i d e n c e  i n t e r v a l  a r e  g i v e n  f o r  e a c h  e n e r g y  

p o i n t  i n  T a b l e  4 .  The c o n f i d e n c e  i n t e r v a l  i n c l u d e s  e f f e c t s  

o f  s t a t i s t i c a l  u n c e r t a i n t i e s  i n  t h e  o b s e r v e d  p u l s e - h e i g h t  

s p e c t r a  a n d  d i f f i c u l t i e s  i n  m a t c h i n g  t h e  window f u n c t i o n s  

w i t h  b i n  r e s p o n s e  f u n c t i o n s  i n  t h e  u n f o l d i n g  p r o c e s s ,  b u t  

n o t  t h e  u n c e r t a i n t i e s  i n  t h e  r e s p o n s e  f u n c t i o n s .  

VII. THE SYSTEMATIC UNCERTAINTIES ASSOCIATED WITH THE DATA 

The s y s t e m a t i c  U n c e r t a i n t i e s  a s s o c i a t e d  w i t h  t h e  

m e a s u r e m e n t s  may b e  c l a s s i f i e d  i n t o  two c a t a g o r i e s :  ( 1 )  

g e o m e t r i c  u n c e r t a i n t i e s  r e l a t e d  t o  t h e  a c c u r a c y  of l o c a t i n g  

t h e  d e t e c t o r  r e l a t i v e  t o  t h e  t a r g e t  and t h e  a c c u r a c y  of 

d e t e r m i n i n g  t h e  t h i c k n e s s e s  o f  t h e  s l a b s  u s e d  i n  t h e  t e s t  

s h i e l d s ,  and  ( 2 )  i n s t r u m e n t a t i o n  u n c e r t a i n t i e s  a s  d e t e r m i n e d  

' The  window f u n c t i o n s  a r e  n o r m a l  d e n s i t y  f u n c t i o n s  af  u n i t  
a r e a  w i t h  w i d t h s  g i v e n  by t h e  f o r m u l a  on p a g e  36. The  
o r d i n a t e  p l o t t e d  c o r r e s p o n d  t o  u p p e r  and lower limits of  
a 68% c o n f i d e n c e  i n t e r v a l  f o r  t h e  i n t e g r a l  of  t h e  f l u e n c e  
i n c i d e n t  on t h e  detector w e i g h t e d  by t h e  c o r r e s p o n d i n g  
window f u n c t i o n .  
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by t h e  a c c u r a c y  o f  t h e  measured d e t e c t o r  e f f i c i e n c y  ( s ee  

Sec t .  V), t h e  u n c e r t a i n t i e s  a s s o c i a t e d  w i t h  d e t e r m i n i n g  t h e  

n e u t r o n  source  s t r e n g t h  ( s ee  Sec t .  IV), and t h e  

u n c e r t a i n t i e s  on  t h e  m e a s u r e d  g a i n  p a r a m e t e r s .  The  

u n c e r t a i n t i e s  a s s o c i a t e d  w i t h  t h e  g e o m e t r y  a n d  d e t e r m i n a t i o n  

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

p a r a g r a p h s :  

( 1) Geome&.ris mGz.r.kmtj.es : The d e t e c t o r  was m o u n t e d  o n  a 

s t a n d  s o  t h a t  t h e  c e n t e r  of t h e  NE-21.j  c u p  was a t  t h e  

c e n t e r l i n e  of t h e  a c c e l e r a t o r  drift t u b e .  E a c h  

m e a s u r e m e n %  r e q u i r e d  moving t h e  s t a n d  and d e t e c t o r  t o  a 

d i f f e r e n t  l o c a t i o n .  Check m e a s u r e m e n t s  were f r e q u e n t l y  

made u s i n g  a s u r v e y o r ' s  t r a n s i t .  The r e s u l t s  i n d i c a t e d  

t h a t  t h e  d e t e c t o r  c o u l d  be  l o c a t e d  w i t h i n  a r a d i a l  

d i s t a n c e  of 0.5 ern, T a k i n g  i n t o  a c c o u n t  t h e  p o s i t i o n  

d e p e n d e n c e  of t h e  f l u x ,  t h i s  c o r r e s p o n d s  t o  l e s s  t h a n  1% 

f o r  t h e  d a t a  r e p o r t e d .  The  s l a b  t h i c k n e s s e s  were 

n o r m a l l y  m e a s u r e d  by s a m p l i n g  t h e  t h i c k n e s s  a t  many 

l o c a t i o n s  a r o u n d  t h e  e d g e s  of  e a c h  s l a b .  A s p e c i a l l y  

d e s i g n e d  d e v i c e  was c o n s t r u c t e d  using a micrometer w h i c h  

a l l o w e d  m e a s u r i n g  i n  a r e g i o n  n e a r  t h e  c e n t e r  of  t h e  

s l a b .  One s t a i n l e s s  s t e e l  and o n e  g o l y e t h e l e n e  s l a b  were 

m e a s u r e d  n e a r  t h e  c e n t e r  w i t h  t h i s  d e v i c e ,  a n d  t h e  

r e s u l t s  were c o m p a r e d  t o  m e a s u r e m e n t s  made a round t h e  

e d g e  of t h e  s l a b .  The a v e r a g e s  of t h e  m e a s u r e m e n t s  a t  

t h e  two r e g i o n s  a g r e e d  w i t h i n  1 %  f o r  e a c h  t y p e  s l a b ,  
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i n d i c a t i n g  t h a t  t h e  e d g e  m e a s u r e m e n t s  a r e  r e p r e s e n t a t i v e  

of t h e  t h i c k n e s s e s  of  t h e  s l a b .  The a v e r a g e  t h i c k n e s s e s  

f o r  t h e  s l a b s  a r e  t h u s  a s sumed  t o  b e  5.20 -t 0.07 cm f o r  

s t a i n l e s s  s t e e l  and  5.06 0.05 em f o r  t h e  p o l y e t h y l e n e .  

(2) G B i n - p a r - L e & x  u n c e r t a i n t i e s :  The g a i n  c a l i b r a t i o n  

p a r a m e t e r s  were d e t e r m i n e d  us ing  t h e  1.276-MeV gamma r a y  

f r o m  22Na ( see ,  f o r  e x a m p l e ,  r e f .  71, and t h e  z e r o  

i n t e r c e p t  was d e t e r m i n e d  u s i n g  a p r e c i s i o n  e l e c t r o n i c  

gcnlser. C h e c k s  before  and  a f t e r  e a c h  r u n  i n d i c a t e  

r e p r o d u c i b i l i t y  t o  a s t a n d a r d  d e v i a t i o n  of  1 . 1  c h a n n e l s  

o u t  o f  440 c h a n n e l s .  The r e p r o d u c i b i l i t y  o f  t h e  s t r o n g  

14-MeV peak  i n  t h e  d a t a  and m e a s u r e m e n t s  made on t h e  

u n f o l d e d  gamma-ray s p e c t r a  of t h e  4,113-MeV gamma r ay  

from a p o l o n i u m - b e r y l l i u m  (PoBe)  s o u r c e  i n d i c a t e  t h a t  

t h e  e n e r g y  i s  d e t e r m i n e d  t o  w i t h i n  2%. Other  gamma-ray 

s o u r c e s  (24Na,  137Cs, e t c . )  were f r e q u e n t l y  u s e d  a s  a 

c h e c k  on t h e  e n e r g y  c a l i b r a t i o n  t o  c o n f i r m  t h i s  

a c c u r a c y .  

Combin ing  t h e s e  u n c e r t a i n t i e s  t o  e v a l u a t e  t h e  o v e r a l l  

e f f e c t s  on t h e  f l u e n c e  is n o t  s t r a i g h t  f o w a r d .  F a r  i n s t a n c e ,  

since o n l y  one s l a b  of e a c h  m a t e r i a l  waa m e a s u r e d  a c c u r a t e l y  

n e a r  t h e  c e n t e r ,  and  s i n c e  t h e s e  m e a s u r e m e n t s  o n l y  c o n f i r m e d  

t h e  m e a s u r e m e n t s  made a t  t h e  e d g e s  o f  t h a t  s l a b ,  i t  i s  

p r o b a b l y  r e a s o n a b l e  t u  a s s u m e  t h a t  t h e  t h i c k n e s s  u n c e r t a i n t y  

i s  random r a t h e r  t h a n  s y s t e m a t i c .  
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By c o m b i n i n g  t h i s  u n c e r t a i n t y  w i t h  t h e  e s t i m a t e d  

u n c e r t a i n t y  on t h e  d e n s i t y  of  each m a t e r i a l ,  t h e  effects a n  

t h e  f l u e n c e  may b e  a p p r o x i m a t e d  by n o t i n g  t h e  a t t e n u a t i o n  

p r o d u c e d  by t h e  a d d i t i o n  of e a c h  s l a b  a s  t h e  s h i e l d  

c o n f i g u r a t i o n  c h a n g e d .  Wi th  t h i s  a p p r o a c h ,  i t  was f o u n d  t h a t  

each  s t a i n l e s s - s t e e l  s l a b  p r o d u c e d  an a t t e n u a t i o n  of a b o u t  

2 .8  and  t h e  c o m b i n e d  e f f e c t  O f  t h e  t o t a l  

b o r a t e d - p o l y e t h y l e n e  s l a b s  ( two  s l a b s )  was a b o u t  is f a c t o r  of  

t h ree .  C o n s e q u e n t l y ,  t h e  c o n t r i b u t i o n  of e a c h  componen t  o f  

t h e  t o t a l  u n c e r t a i n t i e s  f o r  a m a x i m u m - t h i c k n e s s  s h i e l d  ( n i n e  

s t a i n l e s s - s t e e l  s l a b s ,  two b o r a t e d - p o l y e t h y l e n e  s l a b s )  is  

summer ized  a s  follows: 

1.  NE-213 e f f i c i e n c y  5% 

2. Alpha c a l i b r a t i o n  3 

3 .  Neutroml d e t e c t o r  p o s i t i o n  1 %  

4.  Nine s t a i n l e s s - s t e e l  slabs 39% 

5. Two b o r a t e d - p o l y e t h y l e n e  s l a b s  1 

VIII. CONCLUSIONS 

The d a t a  a r e  b e l i e v e d  t o  b e ,  i n  most cases, 

s e l f - c o n s i s t e n t  ( s e e  F i g s .  1 4  a n d  1 5 )  and a d e q u a t e  f o r  

a c c o m p l i s h i n g  t h e  p u r p o s e  of t h e  w o r k .  T h e r e  a r e  some 

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

( 1 )  The r e s u l t s  f o r  r u n  R148NS.008 ( 6 S S ;  x = y = O . Q  cm, z--I5"65 
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Z = 229.5 cri 

I ......I..I ..... 

Neutron Energy lNeVl  

F i g .  1 4  The u n f o l d e d  neu t ron -ene rgy  s p e c t r a  measured f a r  
t h r e e  s t a i n l e s s - s t e e l  s l a b s  a t  two d e t e c t o r  
l o c a t i o n s  on t h e  p o s i t i v e  z a x i s .  
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2 4 6 8 10 12 14 16 18 20 

Neutron Energy ( HeV 1 

F i g .  15 The u n f o l d e d  n e u t r o n - e n e r g y  s p e c t r a  m e a s u r e d  f o r  
v a r i o u s  s h i e l d  c o m p o s i t i o n s  w i t h  t h e  detector 
located a t  154.5 em from t h e  t a r g e t  on the p o s i t i v e  
z axis. Data a r e  shown f o r  ( A )  NO SHIELD, ( B )  3 S S ,  
( C )  6SS, (D) 6SSl(SSBB), (E) 6SS1(SSBP)1SSp and (F) 
6SS2(SSBPllSS. 
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cm) g a v e  a n  o v e r e s t i m a t e  o f  t h e  f l u e n c e  when compared  

w i t h  c a l c u l a t i o n s . ( 2 , 9 )  A review of t h e  r u n  f a i l e d  t o  

r e so lve  t h i s  o b s e r v a t i o n ,  s o  t h e  r u n  was r e p e a t e d  twice 

( r u n s  R156NS.100 and  R157NS.111).  The r e p e a t e d  r u n s  were 

c o n s i s t e n t  w i t h  e a c h  o t h e r  and w i t h  t h e  c a l c u l a t i o n s ,  

i n d i c a t i n g  t h a t  r u n  R14UNS.008 was i n  e r ror  and t h a t  t h e  

d a t a  f o r  t h a t  r u n  i s  n o t  r e l i a b l e .  

( 2 )  Run C171NS.016 and  Cl7 lGS.012 ( 6 S S I ( S S B P ) l S S ;  x=y=O.O 

em, z=60.5 ern) were n o t  c o n s i s t e n t  w i t h  t h e  o t h e r  d a t a  

f o r  this c o n f i g u r a t i o n .  The  r e a s o n  f o r  t h i s  e r r o r  h a s  

n o t  been  r e s o l v e d ,  and t h e  d a t a  fo r  these  r u n s  a r e  n o t  

c o n s i d e r e d  r e l i a b l e .  

( 3 )  I t  i s  n o t  e x p e c t e d  t h a t  t h e  d e t a i l s  o f  t h e  gamma-ray 

s p e c t r a  w o u l d  b e  i n d i c a t e d  w i t h  any  p r e c i s i o n  w i t h  t h i s  

d e t e c t o r .  The m a g n i t u d e  and  g e n e r a l  s h a p e  - o f  t h e  

gamma-ray f l u e n c e  d o ,  however, a g r e e  w i t h  c a l c u l a t i o n s ,  

and  t h i s  f u l f i l l s  t h e  mos t  i m p o r t a n t  e x p e r i m e n t a l  

o b j e c t i v e s .  The " s t r u c t u r e T 9  i n  t h e  gamma-ray d a t a  i s  n o t  

c o n f i r m e d  by t h e  c a l c u l a t i o n s "  and  seem t o  v a r y  b e t w e e n  

runs w i t h  s i m i l a r  s h i e l d  c o m p o s i t i o n .  T h i s  may be a n  

a r t i f a c t  o f  t h e  u n f o l d i n g  process ,  a l t h o u g h  t h e r e  a r e  

r e a s o n s  t o  expec t  " s t r u c t u r e T 1  a s  i n d i c a t e d  b y  t h e  

m e a s u r e m e n t s .  

' The  e n e r g y  b i n  w i d t h s  u s e d  i n  t h e  c a l c u l a t i o n s  g i v e n  i n  
r e f s .  2 and  9 were w i d e  and  p r o b a b l y  c o u l d  n o t  b e  
e x p e c t e d  t o  r e p r o d u c e  t h e  gamma-ray s t r u c t u r e  known t o  
r e s u l t  f rom n e u t r o n  i n t e r a c t i o n s  i n  t h e  c o m p o n e n t s  of  t h e  
s h i e l d  m a t e r i a l s .  



The f a c i l i t y  a g d  e x p e r i m e n t a l  t e c h n i q u e s  d e s c r i b e d  h e r e  a r e  

a d e q u a t e  f o r  p r o d u c i n g  d a t a  w i t h  a s u f f i c i e n t  d e g r e e  of 

p r e c i s i o n  t o  s u p p o r t  t h e  c a l c u l a t i o n a l  m e t h o d s  a n d  

c r o s s - s e c t i o n  d a t a  se t s  u s e d  i n  t h e  d e s i g n  of complex  

s h i e l d s .  Improvements  h a v e  been made i n  t h e  f a c i l i t y ,  

t e c h n i q u e s ,  a n d  i n s t r u m e n t a t i o n  f o r  c o n t i n u i n g  t h i s  work  a s  

r e q u i r e d .  
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T a b l e  4 

T a b u l a t i o n  of t h e  u n f o l d e d  e n e r g y  s p e c t r a  

The t a b u l a t i o n s  on the f o l l o w i n g  p a g e s  show the 

n u m e r i c a l  v a l u e s  of t h e  f i n a l  u n f o l d e d  d a t a  f o r  b o t h  gamma 

r a y s  a n d  n e u t r o n s ,  The e n e r g y  i.s g i v e n  i n  M e V ,  and t h e  u p p e r  

and  l o w e r  v a l u e s  of t h e  c o n f i d e n c e  i n t e r v a l .  ( s e e  Sect.. V I )  

a r e  g i v e n  i n  n e u t r o n s  o r  gamma r a y s  p e r  cm2 per  and p e r  

source n e u t r o n .  The  n e g a t i v e  v a l u e s  o c c u r r i n g  a t  the h i g h e r  

e n e r g i e s  r e s u l t  from s u p p l y i n g  b i n s  Lo t h e  u n f o l d i n g  program 

w h i c h  c o n t a i n  no c o u n t s .  The p rogram sPexpeet;s" d a t a  f o r  t h e  

t o t a l  l i g h t - u n i t  r a n g e  and  r e t u r n s  d a t a  f o r  this r a n g e .  

These  n e g a c i v e  d a t a  p o i n t s ,  t h e r e f o r e ,  a r e  n o t  s i g n i f i c a n t  

a n d  a r e  i n c l u d e d  here o n l y  t o  show the  complete c a l c u l a t e d  

d a t a  s e t .  The  d a t a  a r e  l i s t e d  i n  t h e  o r d e r  shown i n  T a b l e  2 ,  
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Run R133NS. 184 

x = 0,u y = 0.0  z = 154.5  
C o n f i g u r a t i o n :  NO S H I E L D  

Neutron Data  

Energy ~_lue:nce-~~-e.v-1 cm-2 I Energy Eluence (Me_V-lcrn-2L 
(MeV) Conf idence  I n t e r v a l  (MeV) C o n f i d e n c e  I n t e r v a l  

0.91 
1 .U'I 
1 . I 1  
1.21 
1 .31 
1 .41  
1.51 
1 . b l  
1.71 
1.81 
1 .94  
2.11 
2.31 
2.5U 
2.69 
2.90 
3.10 

3.51 
3.30 

3.71 
3.90 
4 . 1 5  
4.46 
4.75 
5.06 
5.36 
5.64 

2.25E-OS 
1.78E-06 
1 .DE-06 
1.20E-06 
1.18E-06 
1.17E-06 
1.10E-06 
9.49E-07 
'7.60E-07 
5096E-07 
5 12E-07 
5.35E-07 
4.91 E-07 
3 A2E-07 
3.30E-07 
3.5OE-07 
3.25E-07 
2.42E-07 
1.61E-07 
1.34E-07 
1 J 6 E - 0 7  
1 .4UE-07 
1 . 2 8 ~ - 0 7  
1.09E-07 
9 15E-08 
7.82E-08 
8.07E-08 

2 31 E-06 
1.83E-06 
1.45E-06 
1.26E-06 
1.22E-06 
1.22E-06 
1.15E-06 
9.92E-07 
7.92E-07 
6.37E-07 
5.52E-07 
5.63E-07 
5.23E-07 
4.06E-07 
3.51E-07 
3.7 4E-07 
3.55E-07 
2.b5E-07 
1 .  87E-07 
1.63E-07 
1.67E-07 
1 JlE-07 
1 . 4 1  E-07 
1 .25 E-07 
1 . 1 1  E-07 
9.97E-08 
9.88E-08 

5 .94  
6.25 
6.55 
6 .83  
7 .23  
7 073 
8 , 2 5  
8 .*(7 
9 2 4  
9.72 

10.23 
10.75 
11.26 
11.76 
12.40 
13.20 
14.03 
14 ,86  
15.62 
16.45 
17 .44  
18.51 
19.58 
20.53 
21.43 
22 e 40 
23.43 

7.85E-08 9.54E-08 
6.51E-08 8.49E-08 
5 .'[3E-08 7.62E-08 
5.b1E-08 7.47E-08 

5.lUE-08 6.95E-08 
2.46E-08 4.288-08 
1 . l j E - 0 8  2.66E-08 
1.2UE-08 2.85E-08 
1.92E-Q8 3.44E-08 
3.60E-08 5.20E-08 
5.50E-08 '7.22E-08 
5.76E-38 '[ 3 0 E - 0 8  
5.62E-08 '( .3jE-08 
1.29E-07 1.46E-07 
4 .'( OE-07 4 .  UTE-07 
9.44E-0'7 9.57E-07 
1.06E-06 1.07E-06 
7.94E-07 tr.03E-07 
4.12E-07 4 .1  BE-07 
1.39E-07 1.41E-07 
3.2UE-08 3.3'IE-08 
5.28E-09 5 .'(OE-09 

-5.67E-10 -2.41 E-10 
-2.27E-09 -2.0UE-09 
-2.78E-09 -2.4YE-09 
-2,46E-09 -2.17E-09 

5 ~ f 3 E - 0 8  7 .41  E-08 
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Run R13bGS.205 

x = 0.0 y =: 0 . 0  I, =: 154.5 
C o n f i g u r a t i o n :  3SS 

Gamma-ray Data 

Energy ~ ~ u n _ c . a - . . ~ ~ ! v . r 1 ~ 3  Energy _FD~nr2c@..LNeV:l@m-~ 
(MeV) Conf idence  I n t e r v a l  (MeV) Conf idence  I n t e r v a l  

0 , 7 2  
0.76 
0.80 
0.84 
0.88 
0.92 
0.96 
1 .ou 
1 .04 
1 .08  
1.13 
1.17 
1.22 
1.28 
1.33 
1 .38  
1.42 
1 . 4 7  
1.53 
1.58 
1.64 
1 .72  
1.130 
1.88 
1.96 
2 , 0 4  
2.12 
2.20 
2 .28  
2.36 
2 * 45 
2.53 
2 .65  
2.75 
2.85 
2.95 
3.05 
3.15 
3.25 
3.35 
3.45 
3.55 
3.66 
3.79 

3.  88E-07 
6-14E-07 
7.28E-07 
7.28E-07 
6.56E-07 
5 .WE-07 
4.64E-07 
3 3 4 E - 0 7  
3.56E-07 
3.46E-07 
3.50E-07 
3 59 E-07 
3.64E-07 
3 A5E-07 
3.59E-07 
3.40E-07 
3.08s-07 
2.73E-07 
2.42E-07 
2 I8E-07 
1.97E-07 
1.85E-07 
1 J3E3-07 
1.84E-07 
1 8%-07 
1 .88E-Q7 
1 .gOE-07 
1 -85  E-07 
1.71E-07 
1 .4yE-07 
1.22E-07 
1 .UI E-07 
8.97E-08 
8.48E-08 
7.96E-08 
7.25E-08 
6.63E-08 
6.33E-08 
6.33s-08 
6.46E3-08 
6.60E-08 
6.63E-08 
6 .45  E-08 
5.881E-08 

6.58E-07 
7.25E-07 
7 .62E-07 
7 . 42 E-07 
b .67E-O7 
5 .69E-07 
4.75E-07 
4.05 E-07 
3 67 E-07 
3.56E-07 
3.60E-07 
3.70E-07 
3.76s-07 
3.77E-07 
3.69E-07 
3.49 E-07 
3.18E-07 
2 82E-07 
2.50E-07 
2.26E-07 
2.06E-07 
1 -93E-07 
1.91E-07 
1.93E-07 
1 m E - 0 7  
1.95E-07 
1.97E-07 
1.93E-07 
1.78E-07 
1 .56E-07 
1.29E-07 
1 07E-07 
9.63E-08 
9 14E-08 
8.6lE-08 
7.8UE-08 
7.28E-08 
7 -01 E-08 
7 .OJE-08 
7.16E-08 
7 JOE-08 
7 J7E-08 
7.23E-08 
6.67E-Oa 

3.93 
4.06 
4.19 
4 .31  
4 . 4 4  
4 * 5 7  
4.70 
4.83 
4.99 
5.15 
5.32 
5.5u 
5.67 
5.u3 
6.0U 
6.18 
6.35 
6.51 
6 .70  
6.90 
7.10 
7 - 3 0  
7.50 
7.70 
7 - 9 0  
8.10 
8 * 3 0  
8.50 
8 .73  
8.98 
9.23 
9.48 
9 :13 
9.98 

10 .30  
10.70 
11.10 

1.50 
1 . g o  
2 .30 
2.70 
3.10 
3.50 
3.90 

4.87E-08 
3.6 9E-08 
2,83E-08 
2.69E-08 
3 .I 48E-08 
4 A4E-08 
5.98E-08 
5.9OE-08 
4.1 UE-08 
1.08E-08 

-7sf53E-09 
3.45E-10 
3.22E-011 
6.566-08 
7.87E-08 
6.66E-08 
4.07E-08 
2.02E-08 
1 .YE-08  
2.88 E-OH 
4.84E-08 
6.08E-08 
6.06E-08 
5.03E-08 
3.64E-08 
2.51E-08 
1.82E-08 
1.56E-08 
1.49E-08 
1.34E-08 
1 . O I  E-08 
5 .’(8E-09 
2.ObE-09 

-4 3UE- 10 
-1.75s-09 
-1.76E-09 
-1 -29E-09 
-8.71E-10 
- 4 9 E - 1 0 
-1.32E-10 

1.64E-10 
3.5bE-10 
3.64E-10 
2.90E-10 

5 . ‘ ( O E - O U  
4.60E-08 
3 . 8  1 E-08 
3.U2E-08 
4 ~ 5 E - 0 8  
b.25E-08 
’( .41E-O8 
7.44E-08 
5.31E-08 
3 -05E-08 
1.28E-08 
2.25E-08 
5.5bE-08 
6 .’(‘( E-08 
9.93E-08 
8 .69E-88 
6.01 E-08 
3.75E-08 
3.00E-08 
4.19E-08 
6. 1 UE-08 
‘f .2SE-Q8 
‘7.11 E-08 
6 .  O U E - O S  
4.52s-08 
3 . 2 7 ~ - 0 s  
2.50E-08 
2.17E-08 
2 $01 E-08 
1.79E-08 
1.3’1 E-08 
tr.83E-09 
4.53E-09 
1 .USE-Qg 
3 2SE-10 
2.37E-10 
4.83E-10 
5.38E-19 
5.85E-10 
7.38E-10 
1.01 E-09 
1.17E-09 
1 1 LIE-09 
9.55E-10 



50 

Run R435NS.l9H 

ar = 0 . 0  y = 0.0 z = 154.5 
C o n f i g u r a t i o n :  3 S S  

Neut ron  Data  

0.91 
1.01 
1 . l l  
1.21 
1.31 
1 .41  
1.51 
1.61 
1.71 
1.81 
1 .94  
2 , l l  
2.31 
2,5U 
2.69  
2.90 
3.10 
3.30 
3.51 
3.71 
3.90 
4 .15  
4 . 4 6  
4.75 
5.06 
5.36 
5.64 

1 -67E-06 
1.28E-06 
9.55E-07 
7 .  YQE-07 
6.OoE-07 
4.99 E-07 
Y.25E-07 
3.59E-97 
3.01 E-67 
2,52E-05 
2 .U7E-07 
1.76E-07 
1 J 3 E - 0 7  
1.10E-07 
8.91E-08 
8,OgE-011 
7.1 gE-08 
5.97E-08 
4 77 E - 0 B 
4.04E-08 
3.68E-08 
3.1"/-OC3 
2.5 8E-0 B 
2.22E-0 B 
1.86E-08 
1.69E-08 
1 JOE-08 

1.68E-06 
1.2gE-06 
9.6 4E-07 
7.49E-07 
S.OSE-07 
5.06E-67 
4 .3  jE-07  
3. b5E-07 

2.5SE-07 
2.13E-07 
1 . B O E - O q  
1.4UE-07 
1.13E-07 
9.2UE-08 
t r .41E-0~ 
7.60E-OU 

5 13E-08 
Y.Y3E-Q8 
3.95E-08 
3.48E-08 
2.86E-08 
2.4YE-011 
2.1 ?E-06 
1 .97E-OB 
1.93E-08 

3 . 0 6 ~ - 0 7  

6 . 2 7 ~ 0 8  

6.25 
6.55 
6 . 8 3  
7.23 
7.73 
8.25 
8 .*[7 
9.24 
9 .*(2 

10.23 
l u . 7 5  
11.26 
11.76 
12.40 
13.20 
14.03 
14.84 
15.b2 
16.45 
1 7 . 4 4  
18.51 
19.58 
20.53 
21.43 
22.40 
23 .43  

1.3OE-08 1.55E-08 
1.22E-08 1.47E-08 
1.29E-OZJ 1.51E-08 
1.27E-08 1.48E-08 
1 .OUE-OS 1.23E-08 
7.45E-09 9.6UE-09 
7.20E-09 9.07E-Og 
6.61 E-09 6 b3E-09 
5.3bE-09 7 19E-09 
5 ~ 2 E - 0 9  7 .G.jE-09 
7 m E - 0 9  9.3bE-09 
7.52E-Cg 9.bOE-09 
7.3OE-09 9.34E-09 
1.54E-08 1.74E-06 
5.h7E-06 5.8bE-08 
1.17E-07 1 .1  gE-07 
1.34E-07 1.35E-07 
1 .02E-O7 1 . O j E - 0 7  
5.42E-08 5.49E-08 
1 .H8E-08 1.91E-08 
4 . 4 ~ ~ - 0 9  4 . b 2 ~ - 0 9  

6 , 5  3 E- 1 Q 
-2.07E-11 2.52E-11 
-2.49E-19 -2.28E-10 
-3.54E-10 -3.24E-I0 
-3.4'{E-l0 -3.1 Z E - 1 0  

. 94  E- 1 0 



5 1. 

Run R138GS.216 

0 .72  
0.76 
0.8Q 
0.84 
0.88 
0.92 
8 . 9 6  
1 . O O  
1.04 
1 .08 
1.13 
1.17 
1.22 
1.28 
1.33 
1.38 
1.42 
1 .47  
1.53 
1 .58  
1.64 
1 .72 
1.813 
1.88 
1.96 
2.04 
2.12 
2.20 
2.28 
2.36 
2.45 
2.55 
2.65 
2.75 
2.85 
2.93 
3.05 
3.15 
3.25 
3.35 
3.45 
3.55 
3.66 
3.79 

4.88E-07 
5.96E-07 
5.96E-07 
4.33E-07 
Y.52E-@7 
3 82E-0'7 
3.31E-07 
3.01 E-07 
2.91 E-07 
2.95E-07 
3.04E-07 
3.12E-@'7 
3.13E-07 
3 , O O E - 0 7  
2.7 5E-07 
2 e 49E-07 
2 24E-07 
2.01E-07 
1.81E-07 
1 A8E-07 
1 .6 '(E-O? 
1 e 66 E-07 
1.63E-07 
1.62E-07 
1 e65iE-07 
1 .68E-07 
1 .bYE-07 
1.47E-0'7 
1.23E-8'7 
1 .Olii-07 
8.83E-08 
8.21 E-08 
7.53E-08 
6.76E-08 
6.08E-08 
5.bYE-08 
5.48E-08 
5 .  b2E-08 
5.90E-08 
6.11 E - Q 8  
6 a 03E-08 
5.48E-08 
4.48IE-08 

4.86 
4 . 1 9  
4.31 
4 .44  
4.57 
4 .'IO 
4.83 
4 .99  
5.15 
5 .32  
5.5u 
5.6'1 
5.83  
b.0U 
b * l 8  
6.35 
6.51 
6.70 
6.90 
7.10 
7.30 
7 .50  
7 e70 
7 - 9 0  
8.10 
6.30 
8 , 5 0  
8.73 
8.98 
9.23 
9.48 
9 .'13 
9.98 

1 0 * 3 0  
10.70 
11 .lU 
11 .5u  
11  . go  
12.30 
12 ,70  
13.10 
13.50 
13.90 

3.3bE-08 
3.39E-08 
3.29E-08 
3.1 O E - 0 8  
3.11 E-08 
3.4UE-08 
3.7bE-08 
3.49 E-08 
2 a 32E-08 
1.18E-08 
1.08E-08 
2.47E-08 
4.3'(E-Q8 
5.YYE-08 
5.11 E-08 
3.U3E-08 
2.74E-08 
2.5QE-08 
3.25E-08 
4.28E-88 
4.79E-08 
4.61 E-08 
3 .t3,7E-Q8 
2 e 95 E-08 
2.l$E-88 
1.55E-08 
1.23E-08 
1 . O $ E - 0 8  
8.52E-09 
6 ,  1 &E-09 
3 38E-09 
1.lbE-09 

- 2  e 2 3 ~ -  1 Q 
-9.22E-18 
-8.37E-18 
-5.50E- 10 
-2 * b 4E-10 
-4.hOE-11 

9.56E-11 
1.54E-10 
1.12E-10 
3.0zE-11 

-1.5UE-11 

4.17E-68 
4.28E-08 
i t .  32E-08 
4.27E-08 
4 I ?'( E-Q6) 
4 .  (6E-08 
5.15E-08 
5.1UE-08 
Y .08E-08 
2 .99  E-08 
3. 09E-08 
4 "  54E-08 
S I  3jE-08 
7.28E-OS 
e 0 90E-08 
3.54E-08 
4.2SE-08 
3.78E-08 
4.4OE-08 
5 .3bE-08 
5.80E-08 
5.52E-08 
4 e 69E-08 
3.6gE-08 
2 .'/8E-08 
2.11 E-08 
1 .'(l E-08 
1.4SE-08 
1.21E-08 
9 .OlE-09 
5 . t lOE-Og 
3.z3E-09 
1.52E-09 
be65E-10 
4 . 65E-10 
5.3'1 E -  10 
6.08E-10 
'1.26E-16 
t1.02E-10 
7 91 E-1 0 
6 e 68E-10 
5 - 5 5  E-1 Q 
4.28E-10 



52 

Run R137NS.211 

x = 45.0 y = 0.0 'E = 154.5 
C o n f i g u r a t i o n :  3SS 

Neutron Data  

Energy 
(MeV) 

F l u e n c e  ( w'-.?_)_ 
C o n f i d e n c e  I n t e r v a l  

Energy 
(MeV 1 

- FJuence  (MeV-1cm-21 
C o n t ' ~  denc e I n t e r v a l  

0.91 
1 .U'I 
1.11 
1.21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1.94 
2.11 
2.31 
2.50 
2.69 
2.90 
3.10 
3.30 
3.51 
3.71 
3.90 
4.15 
4.46 
4.75 
5.06 
5.36 
5.64 

1.42E-06 
1.1UE-06 
8.28E-07 
6.29E-07 
4.98E-07 
4 . 1 UE-07 
3.51 E-07 
3 .0UE-07 
2.51E-07 
2. U 8E-07 
1.69E-07 
1 .44E-07 
1.20E-07 
9.17E-08 
7.33E-013 
6.75E-08 
6.00E-08 
4.87E-08 
3.78E-08 
3.19E-08 
3.01E-08 
2.70E-08 
2.24E-08 
1.89E-08 
1.65E-08 
1.42E-08 
1.29E-08 

1.43E-06 
1.11E-06 
6.35E-07 
b 36E-07 
5.03E-07 
4 15E-07 
3 .57E-O7 
3.05E-07 
2 55 E-07 
2,ljE-07 
1 .7 4E-07 
1.47E-07 
1.23E-07 
9.45E-08 
7.57E-08 
7.02E-08 
6.34E-QB 
5 - 1 1  E-08 
4 .07E-08 
3 3 1  E-08 
3.23E-08 
2 e 95E-08 
2.39E-08 
2.07E-08 
1 .t15 E-08 
1.64E-08 
1 .48E-08 

5.94 
6.25 
6.55 
6.63 
7.23 
7.73 
8.25 
8.77 
9.24 
9.72 
10.23 
10.75 
11.26 
11.76 
12-40 
13.20 
14.03 
14.86 
15.62 
16.45 
17.44 
18.51 
19.58 
20.53 
2'1.43 
22.40 
23.43 

1.2UE-08 1.3'1E-OH 
1.10E-08 1.30E-08 
1.07E-08 1.28E-08 
1.06E-08 1.24E-08 
9.97E-09 1 .lbE-08 
8.07E-09 9.98E-09 
5.42E-09 <(.22E-09 
4.39E-09 5.9lE-09 
4.2 1 E-0 9 5 8 3E- 0 9 
4.94E-09 be45E-09 
7.27E-09 8 .87E-09 
3.54E-09 1 .OJE-Q8 
b.6OE-09 tr.33E-09 
5.12E-09 '(. 6OE-09 
l.68E-08 2.04E-08 
5.64E-08 5.76E-08 
9.29E-08 9.39E-013 
9.52E-08 9.'/1E-08 
'7.18E-08 '/ .25E-88 
3.64E-08 3.69E-08 
1.33E-08 1.35E-08 
2.99E-09 3.OgE-09 
4.12E-10 4.44E-10 
-8.6TE- 1 1 -7.55E- 1 1  
-2.0k~E-10 -1.97E-10 
-2.25 E-1 0 -2 0 1 bE-IO 
-1.88E-10 -1 .80E-10 

, 



5% 

Run R1396S.218 

x = -45.0 y = 0.0 z 154.5 
Configuratiant 3% 

Gamma-ray Data 
__ _-- 

Energy l!JJUxze ( M E  :v- 1 cm-2 ) Energy F l u e n c e  C MeV--lcm-2) 
(MeV) Conf idence  I n t e r v a l .  (MeV) Conf idence  Interval 

----. -..--ii "_ 

0.72 2.92E-07 5.44E-07 3.93 
0.76 
0.40 
0.84 
0.88 
0.92 
0.96 
1 .00 
1.04 
1 . O 8  
1.13 
1.17 
I .22 
1.28 
1.33 
1.38 
I .42 
1.47 
1 * 5 3  
1.58 
1.64 
1.72 
1.80 
1 .Bu 
1.96 
2.04 
2.12 
2.20 
2.28 
2.36 
2.45 
2.55 
2.65 
2.75 
2.85 
2 - 9 3  
3.05 
3.15 
3.25 
3.35 
3.45 
3.5s 
3.66 
3.79 

6.07E-Oj 
b .42 E-07 
6.29E-07 
5.63E-07 
4.'74S-07 
3.94E-a7 
3.40 E-07 
3.11 E-07 

3.09E-07 
3.2OE-07 

3.0~~-07 

3.23 E-a7 
3 e 1 w - 0 7  
3.04E-07 
2,898-07 
2 b'( E-07 
2 3 9E-07 
2.14E-07 
1.95E-07 
l.BlE-07 
1.70E-0'(' 
i . 6 9 ~ - 0 7  
lm74E-Q7 
1 .'j'CrE-07 
1.825-67 
1.84E-07 
1.77E-S7 
1 .57E-07 
1 .@3E-07 
1.1lE-07 
9.57E-08 
8.56E-08 
aeO6E-O8 
7.7lE-08 
' 7 .22~-0a  
b.75E-08 
6.55E-08 
6.52E-08 
6.45E-08 

h ,  14E-08 
5.81 E-08 
5.40E-08 

b .32~-08 

4.06 
4.19 
4.31 
4.44 
4.57 
4.70 
4.83 
4.99 
5.15 
5.32 
5.50 
5.67 
5.83 
6.00 
6.18 
6.35 
6.51 
6.70 
6.9Q 
7.10 
7.30 
7.50 
7.70 
7.90 
8.10 
8.30 
6.50 
8 :13 
8.98 
9 a23 
9.4d 
9 * . ( 3  
9.98 

10.3u 
lO.'(O 
11 . I 0  
11.5u 
91  . go  
12.30 
12.70 
13.10 
13.50 
13.90 

4.17E-08 
3 196E-08 
3 33E-08 

2.5UE-08 
2 H 1 E-08 
3.4PE-08 
3 . 64E-08 
3.6tlE-08 
2.59E-08 
1.32E-08 
1.01E-08 
2.39E-08 
4 22E-08 
5.31 E-OM 
5 .06E-08 
3.91 E-OS 
2 88 E-88 
2.35E-08 
2 .'( OE-08  
3.53E-08 
4 . 3 1 Em08 
4.5lE-08 
3.92E-08 
2.94E-QS 
1.96E-08 
1.3jE-06 
1.05E-08 
9.53E-09 
tr.53E-09 
6.53E-09 
3.9 1 E-09 
1.40E-09 
4.94E-91 

-8,26E-10 
-8 D 87E- 10 
-5.58E-10 
-2 88E- 3 0 
-1.53E-10 
-1.32E-50 
-9 4 1 E-I  1 
-7.77E-31 
-8.45E-11 
-7.43E-'\ 1 

2 . 7 3 ~ - ~ 8  



Run R1 4ONS B 222 

x = -45.0 y = 0 * 0  z = 154.5 
C o n f i g u r a t i o n :  3 S S  

Neutron  Data  

Ene rgy  Fluenace (Me v-1 crn -2 1 Energy  uu.e:_nc.e(NeV-1 c m a  
(MeV) Conf idence  I n t e r v a l  ( MeV ) Con l 'i denc  e I: nter  v ah 

~ - ._. . ._. - 
0.91 1.2%-06 1.26E-06 5.94 1.21 E-08 1.39E-08 
1.01 
1 . l l  
1.21 
1.31 
1 .Y1 
1.51 
1.61 
1.71 
1.81 
1.94 
2.11 
2.31 
2.5U 
2.69 
2.90 
3.lO 
3.30 
3.51 
3.71 
3.90 
4.15 
4.46 
4.75 
5.06 
5.36 
5.64 

9 .  b4E-07 
7.23E-07 
5.59E-07 
4 . 49E-87 
3 . 7 2E-07 
3.18E-07 
2.7 1 E-07 
2 29E-07  
1.92E-07 
1 3 E - 0 7  
1.33E-07 
1 .O8E-07 
8.42E-08 
6.gOE-08 
6.24E-08 
5.46E-08 
4.49E-08 
3.54E-08 
3.01E-08 
2.83E-08 
2.51E-08 
2 1 OE-08 
1.70E-08 
1 -37E-08 
1.14E-08 
1.1 4E-08 

9 JOE-07 
7.3OE-07 
5.66E-07 
4 55 E-07 
3.'(8E-07 
3.24E-07 
2.76E-07 
2 33%-07 
1.97E-07 
1.63E-07 
1 . 37 E-07 
1.12E-07 
8 .<f 1 E-08 
7.15E-08 
6.51 E-08 
5.83E-08 
Y.'(5E-08 
3.83E-08 
3.34E-08 
3.06E-08 
2 .'[8E-08 
2.25E-08 
1.88E-08 
1 .57E-08 
1.3bE-08 
1.34E-08 

6.25 
b.55 
6.83 
7 .23  
7 . 7 3  
8 - 2 5  
8 :17 
9.24 
9.72 

10.23 
10.75 
11.26 
11.7s  
12.40 
13.2U 
14.83 
14 .86  
15.62 
14,451 
17 .44  
16 -51  
19.58 
20.53 
21.43 
22 (I 40 
23 43  

1.16E-88 
1 -1  UE-08 
1 .OLEE-O8 
U.97E-09 
'{.YOE-09 
5 .'(2E-09 
4.5trE-og 
4.02E-09 
4.3 8E-09 
4.94E-09 
b .01 E-09 
6 .  ME-09 
7.28E-09 
1.65E-O8 
5.02E-08 
is .'(6E-08 
9.1 1 E - 8 8  
6.6UE-08 
3 . 49 E-08 
1 1 gE-08 
2.69E-09 
3.53E-10 

-1 -21 E-10 
-2.21E-10 
-2 * 1 BE- 10 
-1.69E-10 

1.37E-08 
1.32E-08 
1.24E-08 
1.07E-08 
9.3bE-09 
'( .04E-09 
b 1bE-09 
5 . T I  E-09 
5 J ~ E - 0 9  
6.57E-09 
7.7YE-09 
is.211 E-03 
6 95E-09 
1 .82E-08 
5 1 bE-08 
8 I s d {  E- 0 ti 
9.22E-08 
b.76E-08 
3.54E-08 
1.22E-08 
2 .7UE-O9 
3 6OE-10 

-1 .O5,E-10 
-2.10E-10 
-2.8 BE- 10 
-1.58E-10 





56 

Run R14lNS.229 

x =-1OO.U y = 0.0 z = 160 ,2  
Configuration: 3SS 

Neutron Data 

Energy U e n c e  (MeV -1 cm-21 Energy U n c e  ( ~ e ~ - l c m - 2 1  
(MeV) Confidence I n t e r v a l  (MeV) Conf idence  I n t e r v a l  

0.91 
1 - 0 1  
1.17 
1.21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1.94 
2-11  
2*31  
2 .5Q 
2.69 
2.90 
3.10 
3 - 3 0  
3.51 
3.71 
3.90 
4.15 
4.46 
4 '75 
5.06 
5.36 
5.64 

4.83E-07 
3 . 82E-07 
2.95 E-07 
2.36E-07 
1 .96E-07 
1 66 E-07 
1.43E-07 
i . 2 2 ~ - 0 7  
1.03E-07 
8.78E-08 
7 . 44E-08 
6.43E-08 
5.38E-08 
4.28E-08 
3.54E-08 

2.69E-08 
2.19E-08 
1.70E-08 
1.42E-08 
1.34E-08 
1.24E-08 
1.07E-Q8 
B.42E-09 
6.91E-09 
6.47E-09 
6.63E-09 

3.1 1 E-08 

4 . 88 E-07 
3.85 E-07 
2 99 E-07 
2.39s-07 
1 99 E-07 
1 .bgE-07 
1.46E-07 
1.24E-07 
1.05E-07 
9.04E-08 
7.69E-08 
6.62E-08 
5.57E-08 
4.43E-08 
3.66E-08 
3.2bE-08 
2.86E-OB 
2.32E-08 
1.85E-08 
1.58E-08 
1 -45E-08 
1.36E-Otl 
1.14E-08 
9 .27E-09 
7.85E-09 
7.54E-09 
7.56E-09 

5.94 
6.25 
6 .55  
6.83 
7 2 3  
7.73 
8.25 
8.77 
9.24 
9 .Y2 

10.23 
10.75 
11.26 
11.75 
12.40 
13.20 
14.03 
14.86 
15.62 
16.45 
17.44 
18.51 
19.58 
20.53 
21.43 
22 * 40 
23.43 

6 . 3 ~ ~ - 0 9  7.21 E-09 
5.58E-09 6.5ZE-09 
5.04E-09 6.05E-09 
4.82E-89 5.6UE-09 
4.30E-09 5.06E-09 
3 .84E-09 4 .'I 1 E-09 
3.14E-09 3. g8E-09 
2.56E-09 3.26E-09 
2.22E-09 2,gbE-09 
1.99E-09 2.65E-09 
2.38E-09 3.ObE-Og 
3.26E-09 4.OUE-09 
3.  Q7E-09 4.23s-09 
3.12E-09 3.85E-09 
4.74E-09 5.49E-09 
1.40E-08 1.47E-08 
2.6 I E-OB 2.66 E-08 
2.84E-08 2 .BgE-08 
2.12E-OB 2.16E-08 
1.12E-08 1 ~ 4 E - 0 8  
3.76E-09 3.69E-09 
8 . 55E- 10 8.97E- 10 
1.2gE-10 1.46E-I0 

-2.71E-11 -1.5ZE-11 
-6.91 E-1 1 -5.96E-11 
-7.39E-11 -6.6'IE-11 
-5.86E-11 -5.26E-11 



57 

Run R142GS.239 

X = 100.0 y = 0.0 z = 159.2 
C o n f i g u r a t i o n :  3SS 

Gamma-ray Data  

I.-- 

0 ,72  9.6b E-08 2.09E-07 
0 @?6 
0.80 
0.84 
0.88 
0.92 
0.96 
1 e o 0  
1.04 
1.08 
1.13 
1.17 
1.22 
1.28 
1.33 
1.38 
1.42 
1 .47  
1.53 
1 * 5 6  
1.64 
1.72 
1 - 8 0  
1.88 
1.96 
2,04 
2.12 
2.20 
2.28 
2.36 
2.45 
2.55 
2.65 
2.75 
2.85 

3.05 
3.15 
3.25 
3.35 
3.45 
3.55 
3.66 
3 979 

2.95 

5 WE-07 
2.48E-07 
2,41E-07 
2.12E-07 
1.8OE-07 
1.54s-07 
1 - 3  8E-07 
1.32E-07 
1.34E-07 
1 -39E-07 
1.41E-07 
1.38E-07 
1.33E-07 
1.30E-07 
1.26s-07 
1.17E-07 
1.07E-07 
9.b4E-OU 
8.90E-08 
8.56E-08 
8.89s-08 
9.43E-08 
9.74E-08 
9.89E-08 
1.02E-07 
1.06E-07 
1.05s-07 
9 .62E-08 
8,07E-08 
6.22E-08 
4.74E-08 
4.04E-08 
3 .8OE-Q8 
3.b4E-08 
3.39E-08 
3.1 OE-08 
2.87E-08 
2.776-08 
2 -81 E-08 
2.92E-08 
2 -99E-08 
2.83E-08 
2.40E-08 

2 49 E-Of 
2. b2E-07 
2.YUE-07 
2.18E-07 
1.86E-07 
1 ~ 0 E - 0 7  
1.44E-07 
1.38E-07 
1.39s-07 
1 44E-07 
1.46E-07 
1.44s-07’ 
1 40E-07 
1.36E-07 
1.31E-07 
1.22E-07 
1.12E-07 
1.01E-07 
9.36E-08 
9.02E-08 
9.34s-08 
9 . 88 E-08 
le02E-@7 
1.04E-07 
1.07E-07 
1 -11  E-07 
1.10E-07 
1 . O O E - O 7  
8.46E-08 
6.59E-08 
5.10E-08 
4.40E-08 
4.16E-08 
3.99E-08 
3.73E-08 
3 . 45E-08 
3.23E-08 
3.15E-08 
3.1 gE-08 
3-31  E-08 
3.38E-08 
3.26E-08 
2 83E-08 

3.93 
4.06 
4.19 
4.31 
4 .44  
4.57 
4 .‘(Io 
4.83 
4 .99  
5.15 
5.32 
5.50 
5.67 
5.83 
6.0U 
6.18 
6.35 
6.51 
6.70 
5.90 
7.10 
7 - 3 0  
7.5u 
7 - 7 0  
7.90 
8.10 
8.30 
6.50 
8 . ‘ (3  
8.98 
9.23 
9.48 
9 . ‘ ( 3  
9.98 

10.30 
10 .‘IO 
11.10 
11.50 
11 .go  
12.30 
12.70 
13.10 
13.50 
13 -90  



5 8  

Run R442NS.23Q 

x = 100,O y = 0.0 z = 159.2 
Configuration: 3% 

Neutron Data 

Energy F1 u m c e  (Me v-1 aL5ZL Energy F l u e  nce (MeV-lcn-2y 
(MeV) Confidence I n t e r v a l  ( M e V )  Confidence Interval 
-_._.I-. ..I-._-.- 

4.'(4E-09 5.51E-09 
3.93E-Qg 4.'(6E-Q9 
3.58E-09 4.458-09 
3.70E-09 4.45s-09 

O,91 
1 . Q ?  
1.13 
1.21 
1.31 
1 .41  
1.51 
1 .b1 
1.71 
1.81 
1.94 
2.11 
2.31 
2*5u 
2.69 
2 -90  
3.10 
3 - 3 0  
3.51 
3.71 
3.90 
4.15 
4 .45  
4.75 
5.08 
5.38 
5.64 

5 . 9 4  
6.25 
6.51, 
6.83 
7.23 
7.73 
u.25 
8 ..(7 
9.24 
9 - 7 2  

18.23 
10.75 
11 - 2 6  
11.76 
12.40 
13.20 
14.03 
14.84 
15.62 
16.45 
1'9.44 
18.51 
19.58 
20.53 
21.43 
22 e 40 
23.43 

3.75E-09 
3 A2E-09 
2.98E-09 
2.46E-09 
2.ObE-09 
1 .bs2E-O9 
1.92E-09 
2.18E-09 
2.35E-09 
2 a 77E-09 
4,6UE-O9 
1 .O6E-O8 
1.81s-08 
1.9OE-08 
1.34E-08 
7.04E-09 
2.32E-09 
5.25E-10 
7 .4trE-11 

-1.81E-11 
-4.37 E- 11 

-3.9YE-11 

4.41 E-09 
4.27E-09 
3 ~ 0 E - 0 9  
3.06E-09 
2.68E-09 
2 .I 3 9E-09 
2.51s-09 
2.83E-09 
3.0UE-09 
3.40E-09 
5.31E-09 
1.12E-08 
l.tr5E-OS 
1.94E-08 
1.42E-08 
.24E-O9 

2.42E-09 
5.6 1 E-I 0 
9.43E-11 

-8.02E-12 
-3.59s-'11 
-4 .ogE-a 1 
-3.29E- 11 



5 9  

x 5: 0.0 y = 45.0 z = 154.5 
Configuration: 3 S S  

Gamma-ray Data 

E n e r g y  m e n c e  ( ~ e y - l c m - 2 1  Energy E1 uence (MeV-lcrn-2L 
(MeV) C o n f i d e n c e  I n t e r v a l  (MeV) Conf idence  Interval 

0.72 
0,76 
0.80 
0.84 
0.88 
0.92 
0.96 
1 .OO 
I .04 
I .08 
1.13 
1.17 
1.22 
1 *28  
1.33 
1.38 
1 .42  
1 .Y7 
1.53 
1 *5u 
1 . $ 4  
1.72 
1.80 
1.86 
1.96 

2 * 1 2  
2.20 
2 * 2 8  
2.36 
2.45 
2.55 
2 * 6 5  
2.75 
2.85 
2 * 9 5  
3.05 
3.15 
3*25  
3.35 
3.45 
3.55 
3.66 
3 * 7 9  

2004 

6.30E-07 
6.28E-Q7 
5.89E-07 
5 . 14E-07 
4 35E-Q7 
3 - 7  1 E-07 
3*29E-O7 
3 00E-ST 
2.89E-09 
2.92E-07 
3 . 0 1 E-07 
3.07E-07 
3.03E-Q7 
2 . 9 1 E- 0'7 
2.76s-07 

2 37 E-Q7 
2 . 14E-07 
1.94E-0'7 
1 .77E-07 
1 .46E-8'( 
1 .b8E-87 
1.76E-07 
1.77E-07 
1.75E-07 
1.81E-07 
1 a8YE-07 
1.70E-87 
1.41E-07 
1.13E-07 
9.44E-08 
tl.3bE-OCI 
'( -67E-08 
'r .43E-08 
7 .23E-08 
6.82s-08 
6.42E-06 
6 -26E-OV 
6.26E-08 
6.25E-08 
6.15E-08 
5.90E-08 
5.37E-08 

2 . 5 6 ~ - 0 7  

4.06 3.21 E-08 
4 .19  3.08E-08 
4.31 3.51 E-08 
4 .44  4.04E-08 
4.57 4.28E-08 
4.70 4.24E-08 
4.83 3.93E-08 
4.99 3.33E-08 
5.15 2.29E-08 
5.32 1.2SE-08 
5.50 9.27%-09 
5.67 2.03E-08 
5.83 3.92E-011 
6,OU 5.31SE-08 
6.18  5.47E-08 
6.35 4.4412-08 
5.51 3.21E-08 
6 . T O  2.44E-08 
6.90 2 8QE-08 
7.10 3.88E-08 
7.30 4,86E-08 
7.50 5,04E-88 
7 -78 4,46E-08 
7.90 3.38E-08 
8.10 2 . 31 E-88 
8 . 3 0  1.58E-08 
8.50 1 .27E-08 
a . ' (3  1 .15E-08 
8 . 9 8  1.06E-08 
9.23 8 .'(2E-Q9 

6.26E-09 9 *48  
9 :13 3 0~3E-0$l  
9.98 1.95E-09 

10.30 4 . 34E- 10 
10.70 -3.81E-10 
11.10 -4.5BE-10 
11 - 5 0  -2.84E-10 
11 - 9 0  -1.31E-18 
12.30 -5.2SE-11 
12.70 -4.71E-13 
13.10 1. l lE-11 
13.50 -1.23E-11 
13.90 -2.57E-I1 

3.9tiE-08 
3 - 9 1  E-08 
4.47E-08 
5.17E-08 
5,4hlE-Q8 
5,44E-08 
5 02SE-08 
4.88E-88 
3.97s-08 
2.gbE-oa 
2.82s-08 
4.04s-08 
5 *'(9E-08 
'7.12E-08 
7.21 E-08 
6 .OgE-O8 
4 56E-08 
3 .qoE-os 
3,92E-08 
Y.93E-08 
5.1358-08 
6 QUE-08 

4 11 E-08 
2.96E-08 
2.17E-08 
1.76E-08 
1.58E-08 
1.43E-08 
1 18E-08 
8.YdE-09 
4.96E-Og 
3 . BOE-09 
1.9lE-09 
t( . 81 E-1 0 
5.50E-10 
4.90E-10 
4 85 E-1 0 
P.57E-10 
5.50E-10 
4 . 8 3 - 1  0 
4.281~-I0 
3.54E-10 



Run R143NS.244 

x = 0.0 y =: 45.0 z = 154.5 
Configuration: 3SS 

N e u t r o n  Data  

Energy 
(MeV) 

0.91 
1.01 
1.11 
1.21 
1.31 
1.41 
1.51 
1.61 
1.74 
1.81 
1.94 
2.11 
2.31 
2.50 
2.69 
2.90 
3.10 
3 - 3 0  
3.51 
3.71 
3.90 
4.15 
4 .4% 
4.75 
5.06 
5.34 
5.64 

1 .OBE-06 
8 .57E-07 
6.6OE-07 
5.29E-07 
4 49E-07 
3 92 E-07 
3 . 42 E-07 
2 . WE-07 
2.38E-07 
1 .  WE-07 
1.62E-07 

1.21 E-07 
9 .Q1 E-08 
6.82E-08 
6.56E-08 
6.60E-08 
5 .bOE-O8 
Y.22E-08 
3.31E-08 
2.9UE-08 
2,gOE-08 
2.52E-08 
2 I) 1 bE-08 
1 .gOE-Oa 
1 .67E-08 
1.50E-08 

i . 4 0 ~ - 0 7  

E n e r g y  Fluenee (Me V-lcm-2) 
( M e V )  Conf idence  I n t e r v a l  

5.94 1.27E-08 1 .%5E-08 
b e 2 5  1.27E-08 1.47E-88 
6.55 1.23E-08 1.45E-08 
6 . 8 3  l . lbE-08  1.34E-08 
7.23 9.91E-09 l . lbE-06 
7 .73  '1.77E-09 9.'(2E-09 
8.25 5.61E-09 8.43E-09 
8 .'(.( 7.4t3E-09 9.OjE-09 
9.24 6.96E-09 11.43E-09 
9 *'l2 5.43E-09 6.96E-09 

10.23 5.3UE-09 6.96E-09 
10.75 S.3UFi-09 U.llE-09 
11.26 S.19E-09 '( .96E-09 
11.76 5.66E-09 7.33E-09 
12.40 1 11 E-08 ' I .  28E-08 
13.2u 3.87E-08 4.01E-08 
14.03 8.24E-08 U.35E-08 
14.86 1 .ObE-07 1.06E-07 
15.62 ge13E-08 9 .228-08  
1b.45 5.64E-08 5.-(0E-08 
17 .44  2.27E-08 2.31E-08 
18*51 6.07E-09 6.22E-09 

20.53 9.30E-11 1.14E-10 
21 - 4 3  -1.77E-10 -1.65E-10 
22 40 -2.48E-10 -2.3'( E-I  0 
23.43 -2.25E-10 -2.14E-10 

19.58 1 . i b ~ - o g  1 . 2 2 ~ - 0 9  



Run R144GS.253 

x T 0.0 y = 86.5 z = 154.5 
C o n f i g u r a t i o n :  3SS 

Gamma-ray Data  

0 .'76 
0.80 
0.84 
0 , 8 ~  
0 .92  
0.96 
1 .ou 
1.04 
1.08 
1 . I 3  
1.17 
1.22 
1.28 
1.33 
1 .38  
1.42 
1.47 
1 .s3 
1.58 
1.64 
1.72 
1.80 
1.88 
1.96 
2 . 0 4  
2.12 
2.zu 
2.28 
2 .3b  
2.45 
2.55 
2 .65  
2.75 
2,85 
2.95 
3.05 
3.15 
3.25 
3.35 
3.45 
3.55 
3.66 
3.79 

3.4 1 E-07 
2.92E-07 
2.47E-07 
2.16E-07 
1.985s-07 
1.9OE-07 
1.91E-07 
1.9UE-07 
1.98E-07 
1.92E-07 
1.84E-07 
1.78E-07 
1.69E-07 
1.56E-07 
1.41E-07 
1.29E-07 
1.21 E-07 
1.22E-07 
1.23E.3-07 
1.26E-07 
1.29E-07 
1 -32E-07 
1.35E-07 
1 35E-07 
1.26E-07 
1.06E-07 
8.06E-08 
6 13E-08 
5.50E-08 
5.40E-08 
5.21 E-08 
4.87E-08 
4063E-08 
4.56E-08 
4.44E-08 
4.12E-08 
3.77E-08 
3.66 E-08 
3.79E-08 
3. 8OE-08 

3.51 E-07 
3.01E-07 
2.5'7E-07 
2.25E-07 
2.07E-07 
1.99s-07 
2.00E-0'7 
2.07E-07 
2.08E-07 
2.02E-07 
1.93E-07 
1.86E-0'9 
1 .77E-07 
1.64E-07 
1.4YE-07 
1.36s-07 
1.29E-07 
1 J g E - 0 7  
1.31E-07 
1.33E-07 
1.3bE-07 
1 -39E-07 
1.42E-07 
1.42E-07 
1.32E-07 
1 -1jE-07 
8.bo(E-08 
6.71 E-08 
6.OgE-08 
6.OOE-08 
5.79E-08 
5.45E-08 
5.21 E-06 
5.1 bE-08 
5.06E-08 
4 .'( 5E-08 
4.40E-08 
4.3 1 E-08 
4.47E-08 
4.50E-08 

4.44 2.46E-08 
4.57 2.45E-08 
4 .yo 2 I 3'1 E-08 
4.83 2 1 YE-08 
4.99 1.82E-011 
5.15 1 .41 E-06 
5.32 1 .OgE-O8 
T I 5 0  9.tl6E-09 
5.6'( 1.5%-08 
5.83 2.62E-08 
6.00 3.50E-08 
5 .18  3 . 6'( E- 0 11 
6.35 3.1 8E-08 
6.51 2.59E3-08 
6.70 2.27E-08 
6.90 2.43E-08 
7.10 2 .84E-08 
7.30  3.18E-08 
7.50 a .  20E-08 
7 .70  2.88E-08 
7 - 9 0  2.3bE-08 
8.10 1.84E-08 
8.30 1.38E-08 
8.50 1 .O6E-O8 
8 .73  8 .04E-Og 
8.98 6.1 bE-09 
9.2% 4. b2E-09 
9 .48  3.08E-09 
9 :(3 1.65E-09 
9.98 4 .'( 9E-10 

10.30 -3.54E-10 
10.70 -b .O ' IE- lO 
11 - 1 0  -4.14E-10 
11.50 -1.6lE-10 
11  .go 6.4yE-12 
12 ,30  7 J7E-11 
12.70 7 . W E - 1  1 
13.10 1.55E-11 
13.50 -4.14E-11 
13.90 -6.22E-11 

3.60E-08 
3 . 6'1 E - 0 B 
3.59E-08 
3.475s-08 
3 3UE-08 
3.1 OE-08 
2.81E-08 
2 .88  E-08 
3.56E-08 
4.56E-08 
5.2 '~E-08 
5.39E-08 
4 .*( 6E-08 
4.02E-08 
3.47E-08 
3.5ZE-08 
3.9OE-08 
4.12E-08 
Y.07E-08 
3.6 jE-88 
3.05E-08 
2.43E-08 
1.89E-08 
1.49E-08 
l . lbE-08  
9.17E-09 
7 .O3E-09 
5.12E-09 
3 41 E-09 
2.03E-09 
LI .01 E-1 0 
2.51 E-1 0 
2 15E-10 
3.40E-10 
4 .  '( 4 E- 1 0 
5 -21  E-I 0 
4 . '( 7 E - 1 0 
3 J"7E-10 
2 "71 E- 1 Q 
1.98E-10 



62 

Run R144NS.251 

x = 0 .0  y 2 6 6 . 5  z 154.5 
C o n f i g u r a t i o n :  3% 

N e u t r o n  Data 

Energy 
( M e V  1 

I----- F l u e n c e  (MeV-lcmA 
C o n f i d e n c e  I n t e r v a l  

E n e r g y  Quence (MeV-lcrn-Zd 
(MeV) Conf idence  I n t e r v a l  

0.91 
1.01 
1 . l l  
1.21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1.94 
2.11 
2.31 
2.50 
2.69 
2.90 
3.10 

3.51 
3.71 
3.90 
4.15 
4 .46  
4 -75  
5.05 
5.36 
5.54 

3.30 

6.34E-07 
5 .06E-07 
3.96E-07 
3 21 E-07 
2.68s-07 
2.28E-07 
1.97E-07 
1.68E-07 
1.41E-07 
1 18E-07 
9.84E-08 
8.64E-08 
7 16E-08 
5.54E-08 
4.56E-08 
4 .2UE-08 
3.72E-08 
3.01E-08 
2.27E-08 
1.83E-08 
1 J2E-06 
1.59E-08 
1 .44E-08 
'1.28E-08 
1.13E-08 
9.57E-09 
8.7 1 E-09 

6.41E-07 
5 11  E-07 
4.02E-07 
3.26E-67 
2.72E-07 
2.32E-07 
2.02E-07 
1.72E-07 
1.44E-07 
1.22s-07 
1 .O%E-07 
tl.90E-08 
'T.45E-08 
5 . ' (5E-O8 
4 .'( 5E-08 
4.41 E-08 
3.9UE-08 
3.2UE-08 
2.5UE-08 
2.08E-08 
1 -8gE-08 
1 .78E-06 
1.55E-QrJ 
1.42E-OM 
1.28E-08 
1 D 14E-06 
1 .OZE-Oll 

5 .94  7 .63E-09 
6 - 2 5  6.5UE-09 
6-55 4 31 E-09 
6.83 6.54E-09 
7.23 6.45E-09 
7.73 5 -73E-09 
ti .25 4.3'(E-09 
6 9'17 3.50E-09 
9.24 3.OjE-09 
9 *'(2 2,'(tlE-09 

10.23 3,22E-&)9 
10.75 4.17E-09 
11.26 4 . 3 5 5 0 9  
11 .'76 4.OSE-09 
12.40 7 .Z5E-Q9 
13.20 2 .47E-08 
14.03 4.96E-08 
14.86  fS.bUlE-08 
15.62 4.40E-08 
lb .45 2.39E-08 
17 .44  8.39E-09 
18.51 1 .97S-09 
1 9 - 5 8  3.lgE-10 
20.53 -2.b4E-11 
21.43 -1.ltlE-IO 
22.40 -1 .Y4E-10 
23.43 - ?  .27E-10 

rn.93e-og 
8 01 E-09 
7.U9E-09 
7 .94E-09 
-(.71E-09 
'( . 1 bE-09 
5 .'(7E-09 
4.6bE-09 
4.28E-09 
3 -91 E-09 
4.38E-09 
5.44E-09 
5.56E-09 
5.29E-C)g 
8.55E-09 
2,5BE-08 
5 .OSE-Q8 
5 .'(r(E-08 
4.45E-08 
2,43E-Q8 
ti 6 1 E-09 
2z.05E-09 
3.45E-10 

-9.43E-12 
-1 .O!3li-10 
-1.3UE-10 
-1.14E-10 



6 3  

x =. O , Q  y = 0.0 z = 2 2 9 e 5  
C o n f i g u r a t i o n :  3 S S  

Gamma-ray Data 

Energy Fluence (MeV-1cm-2) E n e r g y  a . u e n c e  (MeV-1cm-2 
(MeV) Conf idence  I n t e r v a l  (MeV) Conf idence  I n t e r v a i  

0.72 
0.74 
0.80 
0,84 
0 * 8 8  
0.92 
0.96 
1 .QO 
1 .04 
1.08 
1.13 
1.17 
1.2% 
1.28 
1.33 
1.38 
1.42 
1.47 
1.53 
1.58 
1.64 
1.72 
1.80 
1.8a 
1.96 
2.04 
2.12 
2.20 
2.23 
2.36 
2.45 
2.55 
2.65 
2.75 
2.85 
2.95 
3.05 
3.15 
3.25 
3.35 
3.45 
3.55 
3.66 
3.79 

3.27E-07 
3.1 b E-07 
2 e 7 5Z3-07 
2.33 E-07 
2 -01  E-07 
1.77E-07 
1.61E-07 
1.56E-07 
1.59E-07 
1 -63E-07 
1 .6 4.E-07 
1.62E-07 
1.56E-07 
1.47E-07 
1.33E-07 
1.2UE-07 
1 .OgE-07 
1.02E-07 
9.9UE-08 
1 .ooE-aq 
9.85s-OS 
9.83E-08 
1.02E-07 
1.06E-07 
1.06E-07 
1.01E-07 

7.66E-08 
6.32E-08 
5.35E-08 
4.83E-08 
4.49E-08 
4.05E-08 
3 .56E-08 
3.28E-OS 
3 .3OE-O8 
3.4 1 E-08 
3.33E-08 

2.78E-08 
2.5’7s-08 
2.48E-08 

9.02~-08 

3 . 0 7 ~ - 0 8  

4.19 
4.31 
4.44 
4.57 
4.YQ 
4.83 
4.99 
5.15 
5.32 
5.50 
5 . b‘i 
5 - 8 3  
6,OU 
6.18 
6.35 
6.51 
6.70 
6.98 
7.10 
7 - 3 0  
7.5u 
7 - 7 0  
7.90 
8*lU 

U * 5 0  
8 .‘I3 
8.98 
9 2 3  
9.48 

9.98 
10.30 
10.70 
1 1  .lU 
11.50 
1 1  . g o  
12.30 
12.’1‘0 
13.10 
13.56) 
13.90 

8030 

9 o’(3 

2.04E-08 
1 .78E-OU 
1 .64E-08 
1 .80E-O8 
2.19E-08 
2.42E-88 
2.17E-08 
1.27s-88 
4.4YE-09 
4.23E-09 
1.3’(E-Oh?, 
2.52E-08 
3.106-08 
2 86E-08 
2.17 E-08 
1.62E-08 
1.58E-08 
2.02E-08 
2.44E-08 
2.98E-08 
2.84.E-08 
2.32E-08 
1.73s-08 
1.326-08 
1 OogE-08 
9 .Y1 E-09 
7.77E-09 
5.43E-09 
3.07E-09 
1.13E-09 
-8.3OE-11 
-7.70E-10 
-9.49E- 10 
-7.66E-10 
-4.51 E-1 0 
-1 062s-10 
4.3bE-11 
1 .8OE-10 
2,70E-10 
2.82E-10 
2.34E-10 
1.63E-10 

2 .‘(2E-88 
2.5hE-08 
2.53E-08 
2 .‘/bE-O8 
3.1bE-08 
3.47E-08 
3.40E-OB 
2.59E-08 
1.82E-08 
1.91E-08 
2.93E-08 
4.05E-08 
4.496-08 
4.23E-08 
3.43E-913 
2.7flE-08 
2.55s-08 
2.U9E-os 
3.46E-08 
3.73E-08 
3.53E-08 
2.93E-08 
2.28E-08 
1 .‘(gE-88 
1.49E-013 
1.29E-08 
1.08E-08 
‘I .94E-09 
5.06E-09 
2 . I J O E - ~ ~  
1.34E-09 
5.52E-IO 
1.94E-10 
9 . 1 1 E-1 1 
1.90E-10 
2.9 1 E-1 0 
4.1 8E-10 
5.64E-10 
6 .47E-10 
6.25s-10 
5.23E-10 
3 32E-10 



64 

Run R145NSe25'7 

x "- 0 . 0  y = 0 . 0  z = 229.5 
C a n f  i g u r a  t i o n  : 3SS 

Neutron Data 

Energy ~ ~ u e a c e -  Energy L u e n c e  (MeV-1cn-2) 
(MeV) Conf idence  I n t e r v a l  (MeV) C o n f i d e n c e  I n t e r v a l  

0.91 
1.01 
1 . l l  
1.21 
1.31 
1 .41  
1.51 
1.61 
1.71 
1 *81 
1.94 
2.11 
2.31 
2.5U 
2.69 
2.90 
3.10 
3.30 
3.51 

3.90 
4.15 
4 . 4 6  
4.75 
5.06 
5.36 
5.64 

3.71 

5.64E-07 
4 . 49E-07 
3.47E-07 
2.75E-07 
2.28E-07 
1 . %E-07 
1.70E-07 
1.45E-07 
1.20E-07 
9.93E-08 
6.17E-08 
7.16E-08 
6.OUE-08 
4.61 E-08 
3.68E-08 
3. D E - 0 8  
3.06E-08 
2.5UE-08 
1.94E-08 
1.6'/E-08 
1.62E-08 
1.47E-08 
1.2UE-08 
9.82E-09 
6.41 E-09 
7.31 E-09 
6.92E-09 

5.7 1 E-07 
4 .54  E-07 
3.52E-07 
2.80E-07 
2.  j2E-07 
1.99E-07 
1.74E-07 
1.48E-07 
1.23E-07 
1.03E-07 
8.53E-08 
7.40E-08 
6.27E-08 
4.82E-08 
3.116E-06 
3.58E-06 
3.30E-06 
2.67E-08 
2.15E-06 
1 .glE-O8 
1.76E-08 
1.65E-08 
1.31E-06 
1.11E-06 
9.87E-09 
6.95E-09 
8.36E-09 

5 .94  5.93E-09 7.25E-09 
6.25 4.52E-09 6.0'IE-09 
6.55 4.56E-09 6.12E-09 
6.83 5 .'I 1 E-09 'I . O g E - O g  
7 .23  6,93E-09 tr.17E-09 
7.73 5.97Ji-09 '(.40E-09 
8.25 3.43E-09 4.112E-09 
8 .'I7 1.95E-09 3.11E-09 
9.24 2.05E-09 3.28E-09 
9.72 2.97E-09 4.1UE-09 

10.23 3.62E-09 5.02E-09 
10.75 3.89E-09 5.2UE-09 
11.26 2.89E-Cg 4.2UE-09 
11 . 7 b  2.'{gE-09 4.05E-09 
12.40 9.21 E-09 1 .O5E-O8 
13.20 3.01 E-08 3.11 E-08 
1 4 . 0 3  5.25E-08 5.3jE-08 
14.86 5.56E-08 5.63E-08 
15.62 4.15E-08 4.21 E-08 
16.45 2.2IE-08 2.25E-08 
17.44 7.70E-09 '(.91E-09 
18.51 1 ~ 9 E - 0 9  1 .67E-09 
19.58 2 .'(5E-10 3.0IE-10 
20.53 -3.'76E-11 -2.52E-11 
21.43 -1.20E-10 -1.1lE-10 
22,40 -1.40E-10 -1.32E-10 
23.43 -1.22E-10 -1.14E-10 



65 

Run R146CS.261 

x =-100.0 y = 0.0 z = 229.5 
C o n f i g u r a t i o n :  3SS 

Gamma-ray Data 

0.72 
0.76 
0.80 
0.84 
0.86 
0.92 
0.96 
1 .00 
1.04 
1 .08  
1.13 
1.17 
1.22 
1.28 
1.33 
1.38 
1.42 
1 . 4 7  
1.53 
1.58 
1 .64  
1.72 
1.80 
1 .86 
1.96 
2.04 
2.12 
2.20 
2.28 
2e3b 
2.45 
2.55 
2 .65  
2 .75  
2.85 
2.95 
3.05 
3.15 
3.25 
3.35 
3.45 
3.55 
3.66 
3.79 

5.86E-08 
1.58E-07 
2.U7E-07 
2.12E-07 
1.94E-07 
1.66E-07 
1 .40E-07 
1.19E-07 
1.07E-07 

1.01E-07 
I .U4E-07 
1.07E-07 
1.07E-07 
1 A4E-07 
1 .oos-07 
9 55E-08 
8.95E-08 
6.28E-08 
7.69E-08 
7 1 BE-08 
6.88E-08 
7 .  I gE-08 
7.93E-08 
8.33E-08 
8.26E-08 
8.24E-08 
8.1bE-08 
7.48E-08 
b.35E-08 
5.28E-08 
4.55E-08 
3.80E-08 
2.96E-08 
2.5UE-08 
2.45E-08 
2 55 E-06 
2.52E-08 
2.44E-08 
2.45E-08 
2.50E-08 
2 e 3 gE-08 
2 .  U 8E-08 
1 .85E-08 

I . 0 2 ~ - 0 7  

1.65s-07 
2.02E-07 
2.22E-07 
2.20 E-07 
2.01E-07 
1.73E-07 
1.46E-07 
1.26E-07 
1 -13E-07 
1.08E-07 
1.07E-07 
1 .1  UE-07 
1.14E-07 
1.14E-07 
1.11 E-07 
1.06E-07 

9.54E-08 
8.84E-08 
8.24E-08 
7 J2E-08 
'( - 4 1  E-08 
7.71E-08 
8 .47E-08 
8.87E-08 
8 .'(7E-08 
8 .'( 4E-08 

7 .WE-08 
6 . 82E-08 
5 J3E-08 
4.98E-08 
4.23E-08 
3.40E-08 
2 . 9 1 E-08 
2.86E-08 
2.97E-08 
2.96E-08 
2.89E-08 
2 .  gOE-08 
2.96E-08 
2.87E-08 
2.57E-08 
2.36E-08 

i . 0 2 ~ - 0 7  

8eb5E-08 

4.06 
4 . 1 9  
4 .31  
4 .44  
4.57 
4 .'(0 
4.83 
4 .99  
5.15 
5.32 
5.50 
5 ob7  
5 .83  
6.OU 
6.18  
6.35 
6.51 
6 .70  
6.99 
7.10 
'7.30 
7.5u 
7 *70  
7 .90  
8.10 
8.30 
8.50 
8 .Y3 
8.98 
9 023 
9.48 
9 . 7 3  
9.98 

10.30 
10.70 
11.10 
11.50 
11.90 
12.30 
12.70 
13.10 
13.50 
13.90 

1.96E-08 2.54E-08 
1 .'[bE-Otl 2.39E-08 
1.29E-08 2 -01  E-OB 
'7.66E-09 1 .BOE-O8 
5.88E-09 1.47E-08 
g.04E-09 1.80E-Qtl 
1.54E-OB 2.51E-08 
2.lgE-08 3.29E-08 
2.07E-06 3.29E-08 
1 .lUE-08 2.3bE-08 

-5.42E-10 1.3jE-08 
-3.82E-09 1 . O I E - O 8  

3.65s-09 1.76E-08 
1.70E-08 2.9trE-08 
2.'[9E-O8 4,OUE-OS 
3.0UE-08 4.15E-08 
2.5OE-08 3.53E-08 
1.57E-08 2.49E-08 
9.06E-09 1 -69E-08 
g.66E-09 1 .72E-08 
1.52E-08 2*21E-OIJ 

2 . l jE -08  2.69E-08 
1 ~ 7 E - 0 8  2,23E-08 
1.23E-08 1.65E-QB 
7.65E-09 1 - 1 1  E-08 

3.97E-09 ba56E-09 
3.65E-09 5 .'(3E-Q9 
2.81E-09 4.bJE-09 
1.58E-09 ,3 1 I E-99 
3.24E-10 1.65E-09 

-6.1 O E -  10 4.89E-10 
-1.10E-09 -1*50E-10 
-9.52E-10 -3. OOE-I 0 

-1.95E-10 1.1JE-10 
3 .O5E-l1 3.  I bE-10 
1.5UE-10 4.43E-10 
1.95E-10 4.84E-10 
I .86E-10 4.46E-10 
1.52E-10 3.63E-10 
1.06E-10 2,6bE-10 

2.O7E-08 2.68E-08 

5 e01 E-09 a e06E-09 

- 5 . 5 2 ~ 4 0  - i . 2 2 ~ - 1 a  



66 

x --ioo.o y = o,o z = 229.5  
C o n f i g u r a t i o n :  3SS 

Neutron Data  

0.91 
1.01 
1.11 
1.21 
1.31 
1.41 
1.51 
1 .61 
1.71 
1 .H1 
1.94 
2.11 
2.31 
2*5u  
2.69 
2.90 
3.10 
3.30 
3.51 
3-71 
3.90 
4.15 
4.46 
4.75 
5.06 
5.36 
5.54 

3.87E-07 
3.05E-07 
2.32s-07 
1 .85E-07 
1.55E-07 
1.33E-07 
1.1bE-07 
g.bgE-08 
7 e93E-08 
6.51E-08 
5 A3S-08 
4.82E-08 
4.03E-OB 
3.13E-08 
2 55 E-On 
2.35E-08 
2.11 E-08 
1.71E-08 
1.31E-08 
1.12E-08 
1.08E-08 
9.80E-09 
7.80E-09 
5 J2E-09 
5.06E-09 
5.46E-09 
5.80E-09 

3.93E-07 
3.09E-QT 
2 3'/ E-07 
1 89E-07 
1.58E-07 
1 . 37 E-07 
1 . 1 9E-07 
9.99E-OH 

6.8OE-08 
5.72E-08 
5.02E-08 
4.25E-08 
3.3OE-08 
2.70E-08 
2.51E-08 
2.31 E-OU 
1 .86E-O8 
1 . 4 ~ 2 - 0 8  
1.31 E-08 
1 .22E-OH 
1.12E-08 
8 .bgE-Og 
6.77E-09 
6.22E-09 
6.60s-09 
6.96E-09 

8.17~48 

5.94 
6 .25  
6.55 
6.83 
7.23 
"1.73 
8.25 
8 .'17 
9.24 
9*'12 
10.23 
1Q.75 
11.26 
11.76 
12.40 
13.20 
14.03 
14.86 
15.62 
16.45 
17 .Y4 
18.51 
19.58 
20.53 
21.43 
22.40 
23.43 



x = 100.6 y 2 8.0 z = 2 2 9 * 5  
C o n f i g u r a z i o n :  3% 

Gamma-ray Data 

0 , 7 2  
0.7b 
0.80 
0.84 
0.88 
0 * 9 2  
0.96 
1 .ou 
1.04 
1.08 
1.13 
1.17 
1.22 
1.28 
1.33 
1 e 3 8  
1.42 
1.47 
1.53 
1 * 5 6  
1 .SY 
1.72 
1.80 
1 *8k5 
1.96 
2 .04  
2.12 
2.20 
2.28 
2.38 
2.45 
2 * 5 5  
2.55 
2.75 
2.8's 
2 - 9 5  
3.05 
3 - 1 5  
3.25 
3.35 
3.45 
3.55 
3.66 
3.79 

1.32E-07 
1.87E-07 
2 12E-07 
2"ugE-07 
1 .87E-07 
1 .6OE-07 
1 37E-07 
1.2l9E-07 
1 1 OE-07 
1.07E-07 
1.07E-07 
1.07E-07 
1 .OYE-07 
l eQ2E-07  
1.01E-O7 
9.8OE-08 
9.lgE-shl 
8.5UE-08 
7 08gE-08 
7 42E-08 
7.18E-08 
7.53E-08 
7.92E-08 
7 .97E-061 
8.03E-08 
8.27E-08 
8.39E-08 
61.24E-OY 
7.5t.1E-08 
6*29E-Q8 
4.b3E-alr 
3.56E-08 
3,kIE-08 
3.50E-08 
3.33E-08 
2 .8(6E-88 
2 37 E-Q 61 
2.21E-0t! 
2.26E-061 
2.34E-08 
2 .35 .~ -08  
2.29E-Ba 
2.2UE-08 
2.08E-08 

3.93 
4.06 
4 .19  
4.31 
4 , 4 4  
4.57 
4 . Y O  
4.83 
4 99 
5.15 
5.32 
5.50 
5 b'f 
5 . 8 3  
6.00 
6.18 
6.35 
6.51 
6.70 
5 .90  
7.10 
7.30  
7.50 
7.70 
7 - 9 0  
8 , l O  
t.1.30 
8.50 
8 . * (3  
8 e 9 8  
9.23 
9.48 
9 . * ( 3  
9.98 

10.30 
I Q .'/a 
11.10 
11.50 
11 .yo 
12.30 
12.70 
13.10 
13.56) 
13.90 

1 .56E-08 
1.29E-OH 
1.336-08 
1.62E-OH 
1.9YE-08 
2.07E-08 
1 E-08 
9.43E-09 
3 b9E-10 

-6.57E-10 
5 e 99E-09 
1.8'7E-08 
2 0 b l  E-08 
2.55E-08 
1.93E-08 
1.25E-013 
9.bbE-09 
1.08E-08 

l.ti2E-08 
2,01E-08 
1.9lE-OS 
1 b2E-08 
1.23E-08 
8 .'I 9E-09 
6 * 1 oe-09 
4.4'(E-09 
3.47E-09 
2 .*[2E-09 
1.71E-09 
6 9 1 E-1 0 

-9.23E-11 
-5. '-4QE-1 8 
-6 * 3bE-10 
-4.25 E- 1 0 
-1.67E-10 

4.3bE-12 
8 e 87E-11 
1.18E-18 
1.21E-10 
1 .ObE-IQ 
b .6OE-11 
6 3UE-11 

I .  4 7 ~ 0 8  

1 .&a.IE-QH 
1.99s-08 
2.37E-08 
2 .  '(7 E-08 
2.91E-Otl  
2*b%E-O8 
1.97E-08 
1.1 $E-08 
1.12E-08 
1.94E-08 
3.15E-061 
3 . 8 8  E-08 
3.74E-08 
3,OSE-013 
2.31E-08 
I .92~;-08 
I .90E-Q8 
2.19E-08 
2.5OE-08 
2 .mE-a8  
2 . 4 7 ~ ~ 0 8  
2 1-1 E-OB 
1 6'1 E-08 
1.23E-08 
9.21E-09 
'[ 19E-09 
5 .'(9E-O9 
4.55E-09 
3 2 2 E - Q g  
2.08E-09 
9.3UE-10 
3.751E-10 
7 11  E-1 1 
'( .DE-11 
1 * g l E - I O  
2 a 93E- 18 
3 52%-10 
3 7 YE-1 0 
3 0 6 4 b 1 0  
3.2SE-10 
2.  b'(6-10 
2 . O j E - l O  



68 

x = 100.0 y = 0.0  z = 229 .5  
C o n f i g u r a t i o n :  3SS 

N e u t r o n  Data 

Energy E h e p c e  L&V-lcm-2) Energy ELuence (MeV-lcm-2) 
(MeV) Conf idence  I n t e r v a l  ( M e V )  C o n f i d e n c e  I n t e r v a l  

0.91 
1.01 
1 . l l  
1.21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1 .94  
2.11 
2.31 
2.50 
2.59 
2.90 
3.10 

3.51 
3 - 3 0  

3.71 
3.90 
4.15 
4 .46  
4.75 
5.06 
5.36 
5.b4 

5 . 9 4  
6.25 
h.55 
6.83 
7.23 
7 e73 
B .25 
8 . ‘I 7 
9 -24 
9 .Y2 

10.23 
10.75 
11.26 
11.76 
12.40 
13.20 
14 .03  
14.86 
15.62 
16.45 
17.44 
18.51 
19.58 
20.53 
21.43 
22 e 40 
23.43 

4.52E-09 5.58E-09 
3.93E-09 5.13E-09 
3.75E-09 5.04E-09 
3 - 9  1 E-09 5 .OI E-09 
3.74E-09 4.’(3E-09 
2.57E-69 3.SBE-09 
9.24E-10 2.05E-09 
1.4CjE-09 2.4OE-09 
2.51 E-09 3.52E-09 
2.4BE-09 3.40E-09 
2,OSE-09 3.01E-09 
2.09E-09 3.14E-09 
1.98E-09 3.05E-09 
2.1 ZE-09 3 15E-09 
5.88E-09 6.92E-09 
1.92s-08 2,0UE-08 
3.36E-08 3.43E-08 
3.46E-08 3.52E-08 
2.49E-08 2.53E-08 
1.26E-08 1.29E-08 
4 . 11  E-09 4 . 2 ~ ~ 4 9  
8.9SE- 10 9 46E-18 
1 .lgE-IO 1 .38E-10 

-3.94E-11 -2.82E-11 
-8.1 gE-11 -7 35E-11 
-9.20E-11 -B.38E-ll 
-7.89E-11 -7.13E-11 

4.13E-07 
2 %E-07 
2.21E-07 
I .78E-07 
1.50E-07 
1.27E-07 
1.07E-07 
8 -8  1 E-08 
‘7.25E-08 
5.90E3-08 
5.13E-08 
4.32E-08 
3.36E-08 
2.7 1 E-08 
2 42E-0 B 
2.06E-08 
1.5gE-08 
1.20E-08 
1.06E-08 
1.06E-08 
9.93E-09 
8 1 OE-09 
6 -71  E-09 
5.9 1 E-09 
5 15E-09 
~ . a t ~ - o g  

4.17E-07 
3.00E-07 
2.26E-97 
1 .81E-07 
1.53E-07 
1.31E-07 
l.lOE-07 
9.05E-OB 
7 -53E-08 
6.1 gE-08 
5.34E-08 
4.54E-08 
3.53E-08 
2.86E-08 
2.59E-08 
2,26E-OB 
1 J 3 E - O B  
1.38E-08 
1.25E-08 
1.2UE-08 
1 14E-08 
goO3E-09 
7 J6E-09 
7.11 E-09 
6.4SE-09 
6.01 E-09 



63 

Run RlY8CS.0~~0 

X = 0 .0  y = 0.0 Z = 154.5 
C o n f i g u r a t i o n :  6SS 

Gamma-ray Data 

Energy Fluer?~g-l&gV-lcm-2) Energy F1 uence (MeV-lcm-2) 
(MeV) Conf idence  I n t e r v a l  ( M e V )  Confidence I n t e r v a l  

0.76 
0.80 
0.84 
0.86 
0.92 
0.96 
1 .oo 
1.04 
1 .08  
1.13 
1.17 
1.22 
1.28 
1.33 
1.38 
1.42 
1.47 
1.53 
1 *5u 
1.64 
1.72 
1.80 
1 *ai3 
1.96 
2.04 
2.92 
2.20 
2.28 
2.36 
2 ,45  
2 a 5 5  
2.65 
2.75 
2 ,85  
2.95 
3.05 
3 - 1 5  
3.25 
3.35 
3.45 
3.55 
3 . 6 4  
3 .a9  

1 .79E-07 
1.75s-07 
1.56E-07 
1.33E-07 
1 13E-07 
9.56E-08 
8.65E-08 
8.24E-08 
8 I8E-08 
8 , l  gE-08 
8.08E-08 
7.85E-08 
7.67E-08 
7 .53E-08 
7 .32E-08 
7.83E-08 
6.73E-08 
6.48E-08 
6.23E-OH 
6 -01  E-08 
6.24E-08 
6.75E-08 
6.97E-08 
7 .OYE-08 
7.33E-08 
7.55E-88 
7.09E-08 
5.97E-08 
4 . bOE-08 
3.51E-08 
2.84E-08 
2.56E-08 
2 3 1  E-08 
2.40E-08 
2.15E-08 
1.93E-08 
1 .9OE-08 
1 . 9 6 ~ 0 8  
1 ,99E-08 
1.92E-08 
1 .BlE-Ok! 
1.81E-08 

1.90E-07 
1 .81E-07 
l ab lE-07  
1 .3 8E-07 
1 17E-07 
1 .OlE-O7 
9.08E-08 
i3.68E-08 
k!.blE-O8 
8.b2E-08 
8.55E-08 
b.34E-08 
8.0gE-08 
7.93E-08 
7.74.E-08 
7 44E-08 
7.1 1 E-08 
b .86E-O8 
6.60E-08 
6.38E-08 
6 . 61 E-08 
7 13E-08 
7.35E-08 
7.40E-08 
7.69E-08 
7.90E-08 
7.42E-08 
b .30E-OU 
4 92E-08 
3 81 E - 0 8  
3 14E-08 
2.86E-08 
2 8 1 E-08 
2.'(0E-08 
2.45E-88 
2.24E-08 
2.22E-88 
2.29E-08 
2.32E-08 
2.27E-08 
2 . I8E-08 
2.1 BE-08 

4.19 
4.31 
4.44 
4.57 
4 . Y O  
4.83 
4.99 
5.15 
5.32 
5.50 
5 b'i 
5.83 
6.0U 
6e18  
6.35 
6.51 
6.70 
6.90 
7.10 
7.30 
7.50 
7.70 
7.90 
8.lU 
8.30 
ti .50 
8.'13 
U.98 
9 2 3  
9 c.48 
9 .'13 
9 - 9 8  

10.30 
10.70 
11.10 
11.50 
11 . g o  
12.30 
12.70 
13.10 
13.50 
13.90 

1.42E-08 
9.89E-09 
7 -77E-09 
9.28E-09 
1.38E-08 
1 .5WE-O8 
1.34E-08 
8 .01 E-89 
3.74E-09 
4.18E-03 
1.08E-021 
1.91E-08 
2.3'(IE-O8 
2.26E-68 
1 m76E-08 
1.31 E-08 
1.21 E-08 
1.57E-08 
2 12E-OS 
2.47E-08 
2 45E-08 
2 11 E-08 
1.63E-08 
1 18E-OCS 
t1.50E-09 
b 55E-09 
5.38E-09 
4.46E-09 
3 46E-09 
2.29E-09 
1 .30E-09 
4 .  O Y E -  10 
1.4SE-10 

-3.06E-41 
-3 .65E-4 1 
-3.97E-11 
- 6 * 5 ~ E - l l  
-9,bOE-11 
-1 .06E-l0 
-9.8trE-19 
-7. g8E-11 
-5.VOE-11 

1 -89E-08 
1.52E-08 
1 . 3 9 ~ 0 8  
1.6OE-08 
1 .97E-08 
2.23E-08 
2 -21 E-08 
1.75E-08 
1 .3YE-08 
1 .Y7E-08 
2 19E-88 
2 98 E-08 
3 35E-08 
3.23E-08 
2 e 6'[ E-88 
2.12E-08 
1 .a916-658 
2 0 1 BE-08 
2.7 1 E-88 
3.0UE-QEJ 
2 R 9YE-08  
2.56E-08 
2,02E-08 
1.52E-OS 
l.1jE-08 
9.03E-09 
7.51 E-09 
5,23E-09 
4 85E-09 
3 45 E-89 
2 * 32E-89 
1.4aYE-09 
a(,53E-10 
5.04E-10 
2 0 6.i E- 1 0 
1.72E-10 
1.12E-10 
8.g8E-11 
11,OSE-l1 
T9.2tlE-1 1 
b .22E-11 
5.24E-11 



Run R146NS.008 

x z 0.8 y = 0.0 z = 154.5 
Configuration: 6SS 

Neut ron  Data  

Energy U w - . l E g a - ? J  Energy  F luence  (N ey-lcm-2) 
(MeV) Conf idence  I n t e r v a l  (MeV) Conf idence  I n t e r v a l  
~ - - . - - . -  

0.91 7.03E-07 7.08E-07 5.94 
1.01 
1.11 
1.21 
1.31 
1.41 
1 -51  
1.61 
1.71 
1.81 
1 .gL) 
2.11 
2.31 
2.5U 
2.69 
2.90 
3.10 
3 - 3 0  
3.51 
3.71 
3-98  
4.15 
4.46 
4.75 
5.06 
5.36 
5.64 

5.18E-07 
3.64E-07 
2 "41 E-07 
1 . 95 E-07 
1.51 E-07 
1.22E-07 
9.93E-08 
8.05E-011 
6.53E-08 
5.2UE-88 
4 . 18E-08 
3.16E-08 
2,40E-08 
1.97E-08 
1.7aE-08 
1.56E-08 
1.27E-88 
9 -41 E-09 
7 02%-09 
6.65E-09 
b .30E-Q9 
5.47E-09 
4.29E-09 
3 3 9E-09 
2.97E-09 
3.26s-09 

5.21 E-07 
3 67E-07 
2.64E-07 
1.97E-0% 
1.53E-07 
1.25E-07 
1 .01E-07 
8.20E-08 
6.71E-OLE 
5 . 3 8E-08 
4.30E-OrS 
3.3OE-08 
2,5UE-08 
2.0SE-OU 
1 ATE-08 
1 .bgE-o8 
1.36E-08 
1 .0!3E-Q8 
8.39E-09 
'T.4qE-09 
7 . 17E-09 
6.01 E-09 
4.92E-09 
4 . 1 OE-09 
3.77E-09 
3.94E-09 

6 - 2 5  
6.55 
b , U 3  
7 - 2 3  
7 .73  
8.25 
8 :17 
9 024 
9 *'(2 

10.23 

11.26 
11.7s  
12.40 
13.20 
14.03 
14.84 
15.b2 
16.43 
17.44 
18.51 
19.58 
20.53 
21.43 
22 40 
23.43 

1 0 - 7 5  



7 I 

Hun 81 4OGS. 01 8 

x = 100.0 y = 0.0 9, = 159.2 
C o n f i g u r a t i o n :  6SS 

Gamma-ray Data 

Energy Elbu2zaLe~-.l&v-1cm-2~ Energy  F l u e n c e  (MeV-1cm-2) 
(MeV) C o n f i d e n c e  I n t e r v a l  (MeV) Conf idence  I n t e r v a l  

0.72 
0.76 
0.80 
0.84 
0.88 
0 , 9 2  
0 .96  
1 .ou 
1.04 
1.08 
1 .13 
1.17 
1.22 
1.28 
1.33 
1.38 
1.42 
1.4? 
1 .!73 
1.58 
1.64 
1.72 
1.80 
1.88 
1.96 
2 - 0 4  
2.12 
2*2u 
2.28 
2.36 
2.45 
2.53 
2,65 
2.75 
2.85 
2 - 9 5  
3 - 0 5  
3 - 1 5  
3.25 
3.35 
3.45 
3.55 
3.56 
3.79 

4.17E-Q8 
6.64E-08 
7.61E-08 
7.42E-08 
6.64E-08 
5.'74E-08 
5.01 E-QB 
4.53E-08 
4.29E-08 
e t . .  19E-08 
4 12E-08 
4.02E-08 
3 85E-08 
3.67E-08 
3.54E-016 
3.46E-88 
3.35E-08 
3.23E-08 
3 15E-08 
3.20E-08 
3 37E-88 
3.61 E-08 
3.95 E-OB 
4.41 E-Q 8 
4.80E-08 
5 .07E-OS 
5.26E-08 
5.26E-08 
40RZE-OB 
3.99E-08 
2.96E-08 
2.14E-08 
1.77E-08 
1 .bYE-611 
1.52E-08 
1.3'(E-08 
1.2SE-OU 
1.18E-08 
1 . 15E-08 
1.14E-OB 
1.13E-08 
1.lOE-08 
1.03E-O8 
9.34E-09 

3.93 
4.Oh 
4.19 
4.31 
4 .44  
4.57 
4 ."(Q 
4.83 
4.99 
5-75 
5.32 
5.50 
5 "57 
5.83 
6,OU 
6.18 
6.35 
b 3 1  
6 e 7 0  
6 .90  
'7.10 
7.30 
7.5u 
7 .70  
7 -90 
801U 
t i e 3 0  
II 050 
U.*t3 
U*98 
9 023 
9 - 4 8  
9 * 7 3  
9.98 
10.30 
10.70 
1 1  -10 
11.5u 
1 1  090 
12.30 
12.70 
13.10 
13.50 
13.90 

-_-I -.- 
II.53E-09 1.OYE-Q8 
8.41E-09 1 .QPE-08 

1.11E-013 
1 . 18E-08 
1.2YE-08 

1 1 gE-08 
1.12E-08 
I . O Z E - 0 8  
8.baE-09 
7.90E-09 
3.44E-OS 
1.31E-08 
1.6jE-08 
1.78E-08 
1.'71E-Q8 
1.50E-08 
1.29E-08 
1.17E-08 
1.1 bE-08 
1.26E-08 
1.41E-08 
1 .4aE-08 
1.38E-08 
1 .l2E-08 
r, . oas-og 
5.Y7E-09 
3.eSlE-09 
2 . d3E-09 
2.3bE-09 
1.93E-09 
1.41E-09 
9. WE-1 0 
5 . 'I 7 E - 1 8 
2 . 58E-1 Q 
1.33E-IO 
9 .'(3E-11 
'/.6bE-11 
7 6 7 E-1 1 
7.25E-11 
5 66E-11 
4 . 84E-11 
3.62E-11 
2.56E-11 

i . 2 4 ~ - 0 8  



72 

Ru. i1lYgNS.014 

IC = 100.0 y = 0.0 z = 153.2 
C o n f i g u r a t i o n :  6SS 

N e u t r o n  Data 

Energy Fl uence (MeV-lcm-2) E n e r g y  F1uenc.e (MeV-lcm-21 
( M e V )  C o n f i d e n c e  I n t e r v a l  ( M e V )  C o n f i d e n c e  I n t e r v a l  

0.91 
1.01 
1 .I1 
1 *21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1.94 
2.11 
2.31 
2 * 5 0  
2.69 
2.90 
3.10 
3.30 
3.51 
3.71 
3.90 
4.15 
4.46 
4.75 
5.06 
5.35 
5 .64 

1 -66E-07 
1 J7E-07 
8.05E-08 
5 e70E-08 
4.20E-OB 
3.23E-08 
2.61E-08 
2.13E-OB 
1.73E-08 
1 -42E-08 
1 . 14E-08 
9.23E-09 
7 -29E-09 
5 82E-09 
4 .69E-09 
3 84E-09 
3.22E-09 
2.67E-09 
2 1 YE-09 
1.79s-09 
1.5YE-09 
136E-09 
1.29E-09 
1 * 16E-09 
9.20E-10 
7.73.E-10 
7,70E-10 

1 ~7E-07 
1 . 18E-07 
8.13E-06 
5 .*(7 E-06 
4.26E-OB 
3.28E-08 
2.66 E-08 
2.17E-08 
1 J7E-08 
1.46E-08 
1 . 1 8E-08 
9.55E-09 
7 .63E-09 
6.OSE-09 
4,gOE-09 
4.09E-09 
3.5OE-09 

2 .39E-09 
2,05E-09 
1.78E-09 
1.56E-09 
1.42E-09 
1 30E-09 
1.08E-09 
9.47E-10 
9.23E-10 

2. ~ B E - O ~  

5.94 
6.25 
6-55 
6.83 
7.23 
7.73 
8 -25 
8.77 
9.24 
9 .*f 2 
10.23 
10.75 
1 1  -26 
11.76 
12.40 
13.20 
14.03 
14.84 
15.62 
16.45 
17.44 
18.51 
19.58 
20 53 
21.43 
22 . 40 
23.43 

5.59E-10 
4.83E-10 
4 .99E-10 
5 .  OOE- 10 
4. 4OE-10 
3.81E-10 
3.16E-10 
3.34E-10 
3 97E-10 
3 - 7  9E-10 
3.65E-10 
4 &E-10 
5.28E-10 
6.62E-I 0 

2.08E-09 
2.24E-09 
1.65E-09 
8. Y7E-10 
2.79E-10 
6 31 E-1 1 
1.08E-11 

-6 . 6 1 E- 13 
-4.1 bE-12 
-5 1 E-1 2 
-5.51 E-12 

i .22~-09 

7.17E-10 
6 49E-10 
b .40E-10 
5.24E-10 
5.B5E-10 
5 -21 E-1 0 
4.3jE-10 
4.57E-10 
5 07E-10 
4.9 1 E-1 0 
4.82E-10 
5. Cj7E-10 
6 -41 E-1 0 
7.75E-10 
1.32E-09 
2.1 bE-09 
2.32E-09 
1 .71E-09 
6 82E-10 
2 S7E-10 
7 1 OE-11 
1.51E-11 
2 84E-12 
-1.43E-12 
-3.OYE-12 
-2 e gOE-12 



7 3  

Run R15UCS.028 

x =-100.0 y z 0.0 z = 160.2 
Configuration: 6 S S  

Gamma-ray Data 

Energy Fluence (MeV-lcm-2) Energy Fluence (MgY-lcm-2) 
(MeV) Confidence Interval (MeV) Confidence Interval 

0.72 
0.76 
0.80 
0.84 
0.88 
0.92 
0.96 
1 .ou 
1.04 
1.08 
1.13 
1 . I 7  
1.22 
1.28 
1.33 
1 e 3 8  
1.42 
1.47 
1.53 
1.58 
1.64 
1.72 
1.80 
I *8ti 
1.96 
2.04 
2.12 
2,2u 
2.28 
2.36 
2.45 
2.55 
2.65 
2.75 
2.85 
2.95 
3.05 
3.15 
3.25 
3.35 
3.45 
3.55 
3.66 
3.79 

4.00E-08 
6.gcjE-08 
8.23E-08 
8.05E-08 
7.17E-08 
6.12E-08 
5.30E-08 
4.83E-08 
4.66E-08 
4 .b4E-08 
4.63E-08 
4.59E-08 
4.49 E-08 
4.38E-08 
4.221.;-08 
3.98E-08 
3."/E-08 
3.62E-08 
3.60E-08 
3.6OE-08 
3.56E-08 
3.6YE-08 
4.08E-08 
4.b3E-08 
4.97E-08 
5 . I8E-08 
5.31 E-011 
5.20E-08 
4.67 E-08 
3.83E-08 
2.87E-OS 
2 .U8E-OS 
1.67E-08 
1.55E-08 
1.51E-08 
1.43E-08 
1 4 E - 0 8  
1.27E-08 
1.22E-08 
1.19E-08 
1.20E-08 
1.24E-08 
1.27E-08 
1 .16E-08 

8.62E-08 
8.gOE-08 
8.711E-08 
8.31 E-08 
7.40E-08 
6.36E-08 
5.52E-08 
5 .O5E-08 
4.88 E-OS 
4.85 E-08 
4.85E-08 
4.80E-08 
4 .'I 3E-08 
4.63E-Q8 
4.44E-08 
4.18E-08 
3 95 E-08 

3 .  BOE-08 
3.8OE-08 
3.76E-08 
3.83E-08 
4.27E-08 
4 . 82E-OU 
5 17E-08 
5.37 E - 0 8  
5.49E-08 
'j.37E-08 
4 . 84E-08 
4.0UE-08 
3.03E-08 
2.22E-08 
1 e81E-08 
1 J O E - O U  
1.66E-08 
1 .57E-08 
1 A E - 0 8  
I .42E-08 
1.38E-08 
1 J5E-08 
I 36E-08 
1.41E-08 
1.45E-08 
1 -34E-08 

3. U ~ E - O ~  

3.93 
4.06 
4.19 
4.31 
4.44 
4.57 
4 .yo 
4.83 
4.99 
5.15 
5.32 
5.50 
5.67 
5.83 
6,00 
6 .18  
6.35 
6.51 
6 .70  
6.90 
7.10 
7.30 
7.5u 
7 e 7 0  
7.90 
8 . l U  
8.30 
8.50 
8 . ' f3 
8.98 
9.23 
9.48 
9 0'13 
9.98 

10.30 
10.70 
11  . l U  
11.50 
11.90 
12.30 
12.70 
13.10 
1 3 - 5 0  
13.90 

5.4OE-09 
h.OUE-09 
tl 13E-09 
1 .O8E-QB 
1.29E-08 
1.28E-08 
9.46E-09 
3.34E-09 

-5 01 E-1 0 
8 9'7 E- 1 0 
6 .9UE-09 
1 33E-oa 
1.60E-08 
1.48E-08 
1 15E-08 
9.07E-09 
8.07E-09 
9.1 1 E-89 
1.11E-08 
1.28E-08 
1.28E-08 
1.08E-08 
7.tsOE-09 
4 -99E-09 
3 15E-09 
2.29E-09 
2.0 I E-09 
1.79E-09 
1.3bE-09 
8.18E-10 
3.03E-10 

-3.83E-11 
-2 1 8E- 10 
-1.92E-10 
-9.1 1 E- 1 1 
-1 .81E-11 

6.t15E-12 
3.89E-13 

-1.30E-11 
-2.15E-11 
-2.09E-11 
-1 .48E-11 

a .S3E-S9 
7.59E-09 
8.47-E-09 
1 1UE-08 
1.39E-08 
1.60E-08 
1.62E-08 
1.34E-08 
7 ebE;E-(%9 
3.tr4E-09 
5.6SE-09 
1 .1  gE-08 
1 .80E-O8 
2*05E-08 
1.9lE-08 
I .56E-08 
1.2BE-08 
1.1lE-08 
1.1 BE-OB 
1.36E-08 
1.5UE-08 
1.48E-08 
I .26E-08 
9 32s-09 
6.29E-09 
4.25E-89 
3.26E-09 
2 7 UE-09 
2.43E-09 
1 .goE-og 
le23E-09 
6.75E-10 
2.  WE-10 
4 .OUE-ll 

-3 3.l E-1 1 
2.OUE-11 
'7 .53E-11 
9.80EI-11 
9.15E- 1 1 
7.08E-11 
5.09E-11 
3.77E-11 
3.06E-11 



Run Rl50NS.024 

x =-1OU.Q y = 0.0 z = 160.2 
c o n f l g u r a t i s n :  BSS 

Neutron Dat;a 

0.91 
1.01 
1.11 
1.21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1.94 
2.11 
2.31 
2.50 
2.69 
2.90 
3.10 
3.30 
3.51 
3.71 
3.90 
4.15 
4.46 
4.75 
5.U6 
5.36 
5.64 

1.62E-07 
1 19E-07 
8.42E-08 
6.12E-08 
4.59E-08 
3.57E-08 
2.92 E-08 
2.YDE-08 
1.97E-08 
1.43E-08 
1.31E-Okl 
1.06E-08 
8.64E-09 
6 ~ C l E - 0 9  
5 e33E-09 
4.54E-09 
3.90E-09 
3.17E-09 
2.58E-09 
2.20E-89 
1.96E-09 
1.70E-09 
7 .35E-09 
1.24E-09 
1.23E-09 
1,25E-09 
1.19E-09 

5.94 
6,25 
6 , 5 5  
6.83 
‘ I  023 
7.73 
8.25 
8 0’17 
9.24 
9 .Y2 

10.23 
10.75 
11.24 
11.76 
12.40 
1 3 - 2 0  
14.03 
14.84 
15.02 
16.45 
17.44 
18.51 
19.58 
20.53 
21.43 
22 e 40 
23.43 

8.61E-10 9.92fi-10 
6 . l lE-10  7.54E-10 
4.98E-10 6.51E-10 
5,YOE-10 6 J3E-10 
6.25E-18 7.42E-10 
5.83E- 10 7 15E-10 
4 - 2  7 E- 1 0 5 5 ‘7 E - 1 Q 
3.47E-10 4.55E-10 
3 JYE-10 4.86E-1 0 
4.lUE-10 5.1 I E-10 
4.06E- 10 5 OgE-IO 
4.13E-10 5 .25E-10 
4.29E-10 5.41 E- I  0 
4.45E-10 5.51E-10 
5.22E-10 7.29E-10 
1 3 E - 0 9  1 .‘46E-09 
2.30E-09 2 . 3 ~ E - 0 9  
2.47E-09 2.53E-09 
1 .87E-Og 1.92E-Og 
1.02E-09 1 .O?E-09 
3.64E- 
8 .’( 2E- 
1.41E- 

-1.4YE- 
-5.47E- 
-4.58E- 
-5.7bE- 

0 3.62E-10 
1 9.45E-11 
1 1.69E-I1 
2 1.23E-13 
2 -4.33E-12 
2 -5.45E-12 
2 -4.72E-12 



95 

x = 0.0 y = 0 - 0  z = 229.5 
Configuration: QSS 

Energy  EILuence (MeV -1 cm-2 1 Energy F l u e n c e  (MeV-1cm-2) 
(MeV) Confidence I n t e r v a l  (MeV) Conf' idence I n t e r v a l  

0.72 
0.7-b 
0.80 
0.84 
0 . m  
0.92 
0 , 9 6  
1 .oo 
1.04 
1.08 
1.13 
1.17 
1.22 
1.28 
1.33 
1.38 
1 .42 
1.47 
1.53 
1 .5t! 
1.64 
1.72 
1.80 
1 . B t l  
1.96 
2 ,04  
2.12 
2.20 
2.28 
2.36 
2.45 
2.53 
2.65 
2.75 
2.85 
2.95 
3 - 0 5  
3.15 
3.25 
3.35 
3.45 
3.55 
3.66 
3.79 

8 . 1 BE-08 
9 'I 5E-08 
8 - 9  1 E-08 
7.90E-08 
6.75E-08 
5 81 E-08 
5.088-08 
4 e 54E-06 
4 052E-08 
4056E-08 
4-52E-08 
4 e38E-08 
4.3QE-08 
4.28E-08 
4.1 gE-08 
4.00E-08 
3.76E-06 
3 .SUE-08 
3.29E-08 
3.24E-08 
3.518-08 
3.85E-08 
3.96E-OS 
3 .94E-O8 
4.21E-06 
4.7 1 Em08 
4 84E-08 
4.30E-08 
3.39E-08 
2 53E-08 
1 .gdE-Otl 
1 .6TE-08 
1.55E-011 
1.4trE-08 
1.36s-08 
1 19E-08 
1.10E-08 
1 .13E-08 
1 . 1 gE-08 
1 . 19E-08 
1 J ~ E - 0 8  
1 . O B E - O t l  
1 .U8E-08 

I .01 E-07 
9 .'I 8E-08 
ge23E-08 
8*17E-O8 
' I  ,03E-08 
b.08E-OU 
T . P x - 0 8  
4,gOE-08 
4 .78E-Oki 
4.82E-08 
4.'(8E-08 
4,bbE-08 
4.59E-08 
4.54E-88 
4.44E-08 
4025E-08 
4.QUE-08 
3 073E-08 
3.52E-08 
3.4TE-08 
3*'74E-08 
4.08E-08 
4 19E-08 

4.44E-08 
4.93E-Qu 
5.06E-88 
4.50E-08 
3 .59E-08 
2.72E-08 
2.14E-08 
1.86E-08 
1.74E-011 
1 .b7E-08 
1.54E-08 
1.38E-08 
1.29E-08 
1.33E-08 
1.39E-Otr 
1 .39E-O8 
1.34E-08 
1.30E-08 
1.31E-08 

4.05 8 .  t14E-Og 
4.19 7 -01 E-09 
4.31 6007E-09 
4.44 5.94E-09 
4.57 6.UTE-09 
Y .'(O 8 .*( 1 E-09 
4.83 1.83E-08 
4.99 1.03E-08 
5.15 
5.32 2.80E-09 
5.50 6.04E-10 
5 et>'( 3 3 1 E-09 
5 083 9 18E-09 
6 .00 1.39E-08 
6.16 1.47E-08 
6.35 1.1 BE-08 
6 -51 8.48E-09 
6.70 7 . 12E-09 
6 -90 9.00E-09 
7.10 1.24E-08 
7.30  1 .45E-OS 
7.50 1.41E-08 
7 - 7 0  1.15E-08 
7.90 li . 3J-lE-09 
6.10 5.8lE-09 
8.30 4.24E-09 
8 050 3.50s-03 
8 .Y3 3.05E-03 
8.98 2.42E-09 
9.23 1.6YE-09 
9 048 tl 62E-10 
9 073 2.93E-IO 
9.98 -1.95E-11 

10.30 -1.88E-IO 
10.70 -1.8lE-10 
11.1U -1.lbE-10 
11.50 -6.3BE-11 
11 090 -4.09E-11 
12.30 -3.63E-I1 
12.70 -3.22E-11 
13.10 -3.16E-11 
13e50 -1.59E-11 
13.90 -9.6'(E-12 

1.12E-08 
9 82E-09 
9 2 'I E- 0 9 
9.581.3-09 
1.08E-08 
1.27E-08 
'9.47B-08 
1.54E-08 
1.28E-08 
cs.47E-09 
4.61 E-09 
9.6bE-09 
1.53E-08 
1.98E-08 
2.02E-08 
1.71E-08 
1.31E-08 
1 .  lUE-08 
1.2SE-08 
1.57E-08 
1.75E-08 
1 . 6'/ E-08 
1.39E-08 
1 .OYE-08 
7.55E-09 
5.72E-09 
4 e 77 E-09 
4.13E-09 
3.26E-09 
2.32E-09 
1.44E-09 
8.1 OE-10 
4024E-10 
1 et12E-10 
1.08E-10 
1.14E-10 
1.19E-10 
1 . 3 1 E - I O  
1.34E-10 
1.24E-10 
1 .OQE-10 
9 .02E-11 
' I  3 0 E - 1 I 



76 

Run R151NS.042 

x = 0 . 0  y = 0.0 z = 229.5 
C o n f i g u r a t i o n :  6SS 

N e u t r o n  D a t a  

Energy Urn (MeV - 1 cm-2 1 En e r g Y U . u n c e V - 1 @ , 3  
(MeV) C o n f i d e n c e  I n t e r v a l  (MeV) C o n f i d e n c e  I n t e r v a l  

1 .ill 
1.11 
1.21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1.94 
2.11 
2.31 
2.50 
2.69 
2.90 
3.10 
3 - 3 0  
3.51 
3.71 
3.90 
4.15 
4.46 
4.75 
5 .Ub 
5.36 
5.84 

1.51 E-07 
1 .OtlE-07 
7.69E-08 
5.93E-08 
4.58E-08 
3.69E-08 
2 .ggE-08 
2 * 45 E-08 
2 e 01 E-08 
1.62E-08 
1.2gE-Q8 
9.b3E-09 
7 14E-09 
5 9 1 E-09 
5 "35E-09 
4.5t5E-09 
3.68E-09 
2.84E-09 
2.33E-09 
2 e I8E-09 
I .9&5E-O9 
1 J4E-09 
1 .38E-09 
1 .07E-09 
9.52E-10 
1.02E-09 

1.52E-07 
1 .09E-07 
7.99E-08 
6 -01 E-08 
4.66E-08 
3.78E-08 
3.07E-08 
2 .5UE-O8 
2.07E-08 
1.68E-08 
1.34E-08 
1 . O l E - O U  
7 -51 E-09 
6.23E-09 
5.72E-09 
5 -01 E-09 
4.01 E-09 
3.22E-09 
2.74E-09 
2.47E-09 
2.30E-09 
1.94E-09 
1.61E-09 
1.33E-09 
1.24E-09 
1.27E-Q9 

5 .94  
6.25 
6.55 
bet53 
7.23 
7.73 
8.25 
H . . (7  
9.24 
9 - 7 2  

10.23 
1 0 * 7 5  
11 - 2 6  
11.76 
12.40 
13.20 
14.03 
14.8b 
15.b2 
16.45 
17.44 
18.51 
19.58 
2 0 * 5 3  
21.43 
22.40 
23.43 

1 .ObE-09 
9 2 1  E-1 0 
7.51 E-1 0 
6.65E-10 
6.91E-10 
6.71 E-10 
5 . I U E - l Q  
4.8OE-10 
5 e 11 E-1 0 
6 .  4UE-10 
7.1 8E-10 
5 -95E-10 
4.43E-10 
5.1 0 E -  1 0 
1.29E-09 
3.6bE-09 
6.23E-09 
6 36E-09 
4.55E-09 
2.29s-09 
7.53E-10 
1.69E-10 
2 A E - 1 1  

-6.56E- 12 
-1.54E-11 
-1 .7'7E-1 1 
-1 .54E-11 

1.28E-Qg 
1 1 gE-09 
1 .OJE-09 
9.06E-10 
9.06E-10 
9.2UE-10 
'(.57E-I0 
b. 61  E-10 
'I 3 0 E- 1 0 
U J 4 E - 1 0  
9.21 E-1  0 
&5.OgE-lo 
b .63E- 10 
7.20E-10 
1.5UE-09 
3 .84E-09 
b 37E-09 
6.51E-09 
Yeb5E-09 
2.35E-09 
7 m E - 1 0  
1.8OE-10 
2.85ti-11 

-3 .TOE-12 
-1.30E-11 
-1 .53E-11 
-1.29E-11 



77 

Hun R152NS.051 

x = 100.0 y = 0.0 z = 229.0 
C o n f i g u r a t i a n :  6SS 

N e u t r o n  Data  

E n e r g y U U . ~ S ~ ~ Y  - 1 cm-2 1 E 11 e r" g Y .LLU ~ceLMcYzkmra 
( M e V )  C o n f i d e n c e  I n t e r v a l  ( M e V )  C o n f i d e n c e  I n t e r v a l  

0.91 
1.01 
1 . 1 1  
1.21 
1.31 
1 .Y1 
1.51 
1.61 
1.71 
1 .I31 
1.94 
2.11 
2.31 
2 - 5 0  
2.69 
2.90 
3.10 
3 - 3 0  
3.51 
3.71 
3.90 
4 . 1 5  
'i 4 0  
4.75 
5.06 
5.36 
5.64 

1.25E-07 
9 15E-08 
6.37 E-08 
4.55E-08 

. 3.43E-08 
2.70E-0 8 
2.21E-08 
1.81E-08 
1.46E-08 
1.17E-08 
9.07E-09 
7.5OE-09 
6.15E-09 
4.62E-09 
3.59E-09 
3 14E-09 
2.57E-09 
2.00E-09 
1.58E-09 
1.38E-09 
1.31E-09 
1.15E-09 
1 .03E-09 
9.6 4E-10 
ti. 1 OE-I  0 
6.37 E-10 
5.55E-10 

1.26E-07 
9.23E-08 
6.46E-08 
4.63E-08 
3.49E-08 
2.76E-08 
2.27E-08 
1.86E-08 
1 .5UE-O8 
1.21 E-08 
9 -51 E-09 
7.ti3E-09 
6.49E-09 
4.8gE-09 
3.82E-09 
3.4OE-09 

2,23E-09 
1.85E-09 
1.6'7s-09 
1.53E-09 
1.36E-09 
1.17E-09 
1.12E-09 
9 91 E - I O  
8.27E-10 
7.22E-10 

2.88 E-09 

5.94 
6.25 
6.55 
6 .83  
7 - 2 3  
7.73 
8.25 
8.77 
9.24 
9 . ' l2 

10.23 
10 .75  
11.26 
11.76 
12.40 
13.20 
14.03 
14.86 
15.62 
lb .45  
17.44 
l 8 , 5 1  
19.58 
20.53 
21.43 
22.40 
23.43 

4 J ~ E - 1 0  6.42E-10 
3.73E-10 5.57E-10 
3.30E-10 5.22E-10 
3.72E-10 5.3bE-10 
4.3lE-10 5.79E-10 
3.91E-10 5.58E-10 
2.93E-10 4.61 E-1 0 
3.16E-10 4.60E-10 
3.29E-10 4.82E-10 
2 .'78E-I 0 4.14E-10 
2.63E-10 4.02E-10 
3.33E-10 4.HlE-10 
3.70E-10 5.2UE-10 
4.06E-10 5.51E-10 
7.28E-10 t1.71E-10 
1.6lE-09 1.94E-09 
2,gtiE-09 3.08E-09 
2.99E-09 3.08E-Og 

1.03E-09 1.08E-09 
3.31E-10 3.52E-10 
7.35E-11 ti.23E-11 
1.10E-11 1.53E-11 

-3 - 5 1  E-12 2.07E-13 
-7.62E-12 -4.6tiE-12 
-9.15E-12 -6 07E-12 
-8.17 E-12 -4 .  g8E-12 

2.IUE-09 2.17E-09 



7 8  

Run R153GS.061 

x =-loo.o y = 0.0 z = 229.5 
C o n f i g u r a t i o n :  6SS 

Gamma-ray Data 

Energy F luencg  (MeV-lc!-2) 
(MeV) Conf idence  I n t e r v a l  
----_I-. 

0.72 4.50E-08 8.71E-08 
0.76 6.78E-08 8.51s-08 
0.80 7.59s-08 8e09E-08 
0.84 '7 -31 E-08 7 .54E-08 
0.88 6.58E-08 5.7tlE-08 
0.92 5 .-('/E-08 5 .98E-O8 
0.96 5 .O5E-08 5.24E-08 
1 .00 4.50E-08 4.69E-08 
1.04 4.21E-08 4.4OE-08 
1 .08  4 . 14E-08 4 A3E-08 
1 .13  4.17 E-08 4.36E-08 
1.17 4.17E-08 4.36E-08 
1.22 4.07E-08 4.28E-08 
1 * 2 8  3.93E-08 4.15E-08 
1.33 3.83E-08 4.02E-08 
1.38 3 . 7 2 ~ - 0 8  ~ . w E - o ~  
1.42 3.58E-08 3.76E-08 
1.47 3.47E-08 3.64E-Oa 
1.53 3.39E-08 3.56E-08 
1.58 3.37E-08 3.54E-08 
1.64 3.38E-08 3.55E-08 
1 .72  . 3.46E-08 3.63E-08 
1.80 3.7 5E-08 3.92E-08 
1 .8u 4.21E-08 4.38E-08 
1.96 4.56E-08 4.'(3E-08 
2.04 4.76E-08 4.93E-08 
2.12 4.94E-08 5.10E-08 

I 2.20 4.96E-08 5.11s-08 
2.28 4.57E-08 4 . ' ( I  E-08 
2.36 3.76E-08 3.90E-08 
2.45 2.768-08 2.90E-08 
2 * 5 5  2 A3E-08 2 , lbE-08  
2.65 1.73E-08 1 .86E-08 
2.75 1.5YE-08 1 J2E-08 
2.85 1.45E-08 1.58E-08 

3.05 1.24E-08 1.37E-08 
3.15 1.18E-08 1.32E-08 
3.25 1 . 14E-08 1.27E-08 
3.35 1 .14E-O8 1.28E-08 
3.45 1.19E-08 1.32E-08 
3.55 1.22E-08 1.37E-08 

3.79 1.0UE-08 1 .lbE-OU 

2.93 1 . 3 2 ~ - 0 8  1 ~ ~ - 0 8  

3.66 1 . 1 7 ~ - 0 8  i . 3 3 ~ - o a  

Energy 
(MeV 1 

3.93 
4.05 
4 . 1 9  
4.31 
4 . 4 4  
4.57 
4 .yo 
4.83 
4.99 
5.15 
5.32 
5 *5u 
5 0 6'( 
5.83 
6.00 
6 .18  
6.35 
6.51 
6.70 
6.90 
7.10 
7.30 
7.50 
7 e70 
7.90 
8.10 
8.30 
8.50 
8 . ' /3 
8.98 
9 -23  
9.48 
9 *.(3 
9.98 

10.3U 
10.70 
11  . l o  
11  .su 
11.90 
12.30 
12.70 
13.10 
13.50 
13.90 

8.20s-09 g.81E-09 
7.31E-09 g.SbS-09 
7.40E-09 g.25E-09 
7.U8E-09 1.00E-08 
8.58E-09 1 - 1 1  E-08 
9.52E-09 1.23s-08 
1.01E-08 1.29E-08 
9.35E-09 1.22E-08 
6,60E-09 1 - 0 1  E-08 
3.22E-09 7.07E-09 
2,28E-O9 6.00E-09 
4.5lE-09 Il.6bE-09 
8.8gE-09 1 JjE-08 
1.28E-08 1 JOE-08 
1.43E-08 1.8OE-08 
1.31E-08 1.68E-08 
1.02E-08 1.39E-08 
7.71E-09 1.08E-08 
6.70E-09 9.35E-09 
7.97s-09 1 . O j E - 0 8  
1.06E-08 1.28E-08 
1.28E-08 1.48E-08 
1.31E-08 1.4YE-08 
1.14E-08 1 .  NE-08 
8.4'lE-09 9.82E-09 
5.65E-09 b.83E-09 
3.6bE-09 4.bgE-09 
2.62E-09 3.51s-09 
2.lbE-09 2.85E-09 
1.73E-09 2.34E-09 
1.23E-09 1.76E-09 
7.09E-10 1.08E-09 
2.94E-10 6 25E-10 
3.15E-11 3.3UE-10 

-8.75E-11 1.41E-10 
- 8.00 E- 1 1 'I 8 3 E- 1 1 
-2.98E-11 7.65E-11 
-2.89E-12 8.34E-11 
-3.96E-12 7.66E-11 
-1.74E-11 6.36E-11 
-2.83E-11 5.11E-11 
-3 .OYE-11  3.9trE-11 
-2.42E-11 3.14E-11 
-1.58E-11 2.52E-11 



Run R153NS.059 

x = - m o . o  y = 0.0 z = 229.5 
C a n f i g u r a t i o n :  6 S S  

Neutron Data  

E n e r g y  E l u e w e  (MeV-lcm-22 Energy E lgence  (MeV-lcm-2) 
(MeV) Conf idence  I n t e r v a l  (MeV) C o n f i d e n c e  I n t e r v a l  

_I_.___ 

4 .78E-1 0 6 0 4  E- 10 
1 .Ol 
1.11 
1.21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1.94 
2"11  
2.31 
2.50 
2.69 
2.90 
3.10 
3.30 
3.51 

3.90 

4.46 
4075 
5.06 
5.36 
5 .64  

3 - 7 1  

4.15 

9.43E-08 9.50E-08 
4.65E-08 6.7lE-08 
4.84E-08 4.89E-08 
3.64E-08 3.49E-OU 
2.82E-08 2.87E-06 
2.28E-08 2.33s-06 
1 .85E-08 1.89E-08 
1.5UE-08 1.53E-08 
1 .22E-08 1.25E-0111 
9.67E-09 1 .OOE-O8 
7 .  U4E-09 ti a a OE-09 
6.11E-09 6.38E-09 
4 67 E-09 4 .I 88 E-09 
3.74E-09 3.92E-09 
3.1 BE-09 3 * WE-09 
2 6 YE-09 2 a 88E-09 
2.11E-09 2,29E-09 
1 0666-09 1 87E-09 
1.42E-09 1 .66E-09 
1.35E-09 1.52E-09 
1.21 E-09 1 38E-09 
1.04E-09 1,15E-09 
9.23E-10 1.05E-09 
7095E-10 9.39E-10 
6.53E-10 U.OSE-10 
5 . 6 9 ~ ~ 1 0  7 . 0 1 ~ - 1 0  

6.25 
b . 5 5  
6.83 
7.23 
7.73 
8 .25  
8 e 7 7  
9.24 
9 mY2 

10.23 
1oe75 
11.26 
11.76 
12,40 
13.20 
14.05 
14.86 
15 ,62  
1b,45 
17.44 
18.51 
19.58 
20.53 
21.43 
22 40 
23.43 

3.9lE-10 5.35E-10 
4 . Q U E - l O  5 e 54E-10 
4 .9  1 E- 1 Q b . 2 Z  E- 10 
5.82E-10 6. YaE-I 0 
5.18E-10 b.SUE-IO 
3.59E-10 4.89 E- 10 
2.94E-10 4.OJE-10 
2 .'( 2E-1 Q 3 .  UTE-1 0 
2 9 8 E - 1 0 4 0 I E- 1 0 
3.66E-10 4.73E-10 
4.1ZE-10 5.25,E-10 
4.17E-10 5 31 E-4 0 
4.51E-10 5.BOE-40 
7.04E-10 8.13s-IO 
1.67E-09 1.77E-09 
2.94E-09 3.OlE-09 
3.1 0E-09 3.1 SE-09 
2.24E-09 2,30E-09 
1.13E-09 1.17E-09 
3.73E-10 3.90E-'IO 
8.50E-11 9.19E-11 
1 J3E-11 1 .6lE-11 

-3.OSE-12 -6,315-13 
-7.69E-12 -5,bUE-12 
-8.99E-12 -6 a 98s-12 
-7.90E-12 -5.82E-12 
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Run R154NS.080 

x = 0.0 y = 0 .0  z 2 154.5 
C o n f i g u r a t i o n :  NO SHIELD 

Neutron Data 

Energy F l u e n c e  (MeV-lcm-2) Energy E%u-ence IkkV-lcm-2) 
(MeV) Confidence I n t e r v a l  (MeV) Conf idence  I n t e r v a l  

---- -- 
-3.44E-56 -3.40E-06 5.94 9.OSE-08 1.07E-07 0.91 

1.01 
1 . l l  
1.21 
1.31 
1.41 
1.51 
1.61 
1 .71  
1.81 
1 .94  
2.11 
2.31 
2.50 
2.69 
2.90 
3.10 
3.30 
3.51 
3.71 

4.15 
4.46 
4.75 
5.06 
5.36 
5.64 

3.90 

1.02E-06 
2.23 E-06 
2.16E-06 
1.86E-06 
1.6OE-06 
1.42E-06 
1.23E-06 
1 .01E-06 
8.09E-07 
6 J8E-07 
6.82E-07 
6.45E-07 
4.79E-07 
3.72E-07 
3 95 E-07 
4 11 E-07 
3.32E-07 

1.73E-07 
1.79E-07 
1.79E-07 
1.51 E-07 
1.20E-07 
1.06E-07 
9.95 E-08 
9 3 1  E-08 

2 . 2 0 ~ - 0 7  

1.07E-06 
2.29E-06 
2.21E3-06 
1.91E-06 
1.65E-06 
1 -47E-06 
1.27E-06 
1.04E-06 
8.48E-07 
7.1 YE-07 
7 . 11 E-07 
6.7 5E-07 
5.03E-07 
3.93E-07 
4.22E-07 
4.41 E-07 
3.52 E-07 
2.411E-07 
2.04E-07 
2.01 E-07 
2.02E-07 
1.66E-07 
1.37E-07 
1.27E-07 
1.22E-07 
1 .14E-07 

6.25 
6.55 
6.63 
7 . 2 3  
7.73 
8.25 
8.77 
9.24 
9 :12 

10.23 
10 . '[5 
11.26 
11.76 
12.40 
13.20 
14.03 
14.86 
15.62 
16.45 
17.44 
18.51 
19.58 
20.53 
21.43 
22.40 
23.43 

b.25E-08 
7.36E-08 
6.99E-08 
6 J4E-08 
5.52E-08 
3.66E-08 
3.57E-08 
3.6bE-08 
3.2UE-OS 
2.12E-08 
3.02E-08 
5.54E-011 
6.7yE-08 
1.11E-07 
4 -21 E-07 
9.64E-07 
1 19E-06 
9 -57E-07 
5.34E-07 
1.92E-07 
4.62E-08 
1). 14E-09 

-6.95E-11 
-2.34E-09 
-3.05E-09 
-2 ~ 7 E - 0 9  

1 . o i  E-07 
9.41 E-08 
8.81 E-08 
8.44E-08 
7.49E-08 
5.65E-08 
5.17E-08 
5.39E-08 
4 .'( 9E-08 
3.78E-OB 
4.85 E-08 
7.3'/E-08 
8.59E-08 
1 WE-07 
4.38E-07 
9.'/11E-07 
1.2UE-06 
9 WE-07 
5.40E-07 
1.95E-07 
4.76E-08 
6 . ' l j E - O g  
3 3 4 E - 1 0  

-1 -95E-09 
-2.64E-09 
-2.34E-09 
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Run R156CS.105 

x = 0 . 0  y = 0.0  z = 154.5 
C o n f i g u r a t i o n :  6SS 

Gamma-ray Data 

Energy EL~me_l.&&z-Q Energy a u e n c e  (MeV-lcm-2) 
(MeV) Conf idence  I n t e r v a l  ( M e V )  Conf idence  I n t e r v a l  

0.76 
0.80 
0.84 
0.86 
0.92 
0.96 
1 .oo 
1 . u 4  
1.08 
1.13 
1.17 
1.22 
1.28 
1.33 
1.38 
1.42 
1.47 
1.53 
1 * 5 6  
1.64 
1.72 
1.80 
1.86 
1.96 
2.04 
2.12 
2.20 
2.28 
2.36 
2.45 
2.55 
2.65 
2.75 
2 ,85  
2 - 9 5  
3.05 
3 .15  
3.25 
3.35 
3.45 
3.55 
3.66 
3.79 

.I.--_-----.._..._l.l __I -.------- 
0.72 1 .OgE-06 1.94E-06 3.93 1.71E-67- 2,03E-Q7 

1.71E-06 2.06E-06 4.06 1.511E-07 1.95E-07 
1.9trE-06 
1.94E-06 
1.71E-06 
1.45E-06 
1.24E-06 
1 10E-06 
1.01E-06 
9 J ~ E - 0 7  
9.69E-07 
9.69E-07 
9.44E-07 
9.01E-07 
8.66E-07 
8.45 E-07 
6.24E-07 
7 236E-07 
7 .6OE-07 
7.24E-07 
b .  92E-07 
6 , 9 1  E-07 
7.28E-07 
7.75E-07 
8 1 OE-07 
8.42E-07 
8 .84E-07 
9.04E-07 
8.44E-07 
7.02E-07 
5.24E-07 
3.tl9E-07 
3.226-07 
2.96E-07 
2.94E-07 
2 88 E-07 
2.6 1 E-07 
2.34E-07 
2 30E-07 
2.41E-07 
2.47E-07 
2.35E-07 
2 1 OE-07 
1.87E-07 

2.09s-06 
1.98E-06 
1.75E-06 
1.49E-06 
1.28E-06 
1 .ME-06 
1.05E-06 
1.01E-06 
1 .OlE-06 
1.01E-06 
9.85E-07 
9.43E-07 
9.03E-07 
ti .78E-07 
6 . 5 9 ~ 0 7  
tl.29E-07 
7.92E-07 
7.56E-07 
7.23E-07 

7 -59E-07 
8 07E-07 
LI .43E-07 
tr J ~ E - 0 7  
9 . 14E-07 
9.3.S+07 
6 .'73E-07 
'(. 30E-07 
5.5UE-07 
4.13E-07 
3.47E-07 
3.21E-07 
3 19E-07 
3.12E-07 
2.86E-07 
2.6OE-07 
2.56E-07 
2 6 8E-07 
2.74E-07 
2.64E-07 
2.40E-07 
2.17E-07 

7 , 2 2 ~ - 0 7  

4.19 1 - 5 5  E-07 
4.31 1.58E-07 
4.44 1.65E-07 
4.57 1.76E-07 
4.'(0 1 .90E-07 
4.83 1.88E-07 
4.99 1.52E-07 
5.15 8.46E-08 
5.32 4.39E-08 
5.50 7.11 E-08 
5 6'( 1.61E-07 
5.83 2 49 E-07 
6.00 2.8OE-07 
6.18 2.47E-07 
6.35 1.67E-07 
6.51 1 .50E-07 

1.53E-07 
6 '70  6.90 1.94E-07 
7.10 2 . 3UE-07 

2 .64E-07 7 - 3 0  
7.50 2.62E-07 
7 *70  2.3jE-07 

1 .  88E-07 7.90 
8 * 1 0  1.40E-07 
8 e 3 0  9 99E-08 
8.50 7.21 E-08 
8. '(3 5 .34E-08 
8.98 4 . 1  gE-08 
9 2 3  3.26E-08 
9.48 2.23E-08 
9 .*(3 

6.2UE-09 9.98 
10.30 4.81.E-10 
10.70 -2.73E-09 
11.10 -3.30E-09 
11  .50 -2 .'74E-09 
11 . g o  -1 .74E-09 
12.30 -6.22E-10 
12.70 -1.43E-11 

13.50 -2.91E-10 
13.90 -3.79E-10 

1 . 3 3 ~ ~ 0 8  

13.16) - I . ~ I E - I O  

1 e93E-07 

2.17E-07 
2.33E-07 
2 47E-07 
2 .  WE-07 
2 . 2 5 ~ 4 7  
1.63E-07 
1.25E-07 
1.61E-07 
2.55 E-07 
3.3 tlE-07 
3.64E-07 
3.29E-07 
2.64E-07 
2 . 19E-07 
2 12E-07 
2 46E-07 

3 1 OE-07 
3.OJE-07 
2 -7  1 E-07 

1 . 7 1  E-07 
1.26E-07 
9.52E-08 
7 d 3 E - 0 8  
5.87E-08 
4.60E-08 
3.43E-08 
2 . 3y E- 0 B 
1 .4aE-08 
6.OUE-09 
4.12E-09 
2.90E-09 
2.24E-09 
1 -69E-09 
1.97E-09 
2.41 E-09 
2.7OE-09 
2.53E-09 
1.93E-09 

2 . 0 2 ~ - 0 7  

2 . t l g~-07  

2 . 2 2 ~ - 0 7  
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Run R156NS. 100 

x = 0.0 y = 0.0 z = 1 5 s . 5  
C o n f i g u r a t ” i o n  : 6SS 

Neutron Data  

--.1 .I..-- - - _... 
5.83E-07 5.85E-07 5 .94  2.25E-09 2.60E-T9 0.91 

1.01 
1.11 
1.21 
1.31 
1 . 4 1  
1.51 
1.61 
1.71 
1.81 
1 .gJ4 
2.11 
2.31 
2.50 
2.69 
2.90 
3.10 
3.30 
3.51 
3.71 
3 - 9 0  
4 .15  
4 .46  
4.75 
5.06 
5.36 
5.64 

4.28s-07 
2.97 E-07 
2 . 0 9 ~ - 0 7  
1.53E-07 
1 18E-a7 
9 .blE--08 
7.84.E-08 
6.37E-08 
5.18E-08 
Y .OSE-Otl 
3.24E-08 
2 - 5 5  E-08 
1.92E-08 
1.54E-08 
1 .38E-08 
1.19E-OH 
9.28E-09 
7029E-09 
6.27E-09 
5 b9E-09 
5.09E-09 
4 18E-09 
3 .i32E-09 
3.59E-09 
3 33L4-19 
2 .  g6E-09 

6.25 1.99E-09 2.39E-09 
6.55 1 -92E-09 2.34E-09 
6 . ~ 3  1.110E-09 2.,17’E-09 
7.23 1.38E-09 1.71E-09 
7.73 1 .07S-Og 1.45E-09 
8,25 1.03E-09 1 .41E-89 
u.77 1.3IE-09 1.62E-09 
9 - 2 4  1.62E-09 1 -95E-09 
9 .*If2 1.545-09 1.84E-09 

10.23 1.36E-09 1.6‘/E-09 
1 0 - 7 5  1 . 46E-09 1 .8OE-09 
11.25 1.4lE-09 1 JbE-09  
11.76 1.28E-09 1 .SOE-Og 
12.49 2.54E-09 2.88E-09 
13.20 7.9UE-09 U.26E-09 
14.03 1.43E-08 1.45E-08 
14.86 1 .WE-08 1.54E-08 
15.b2 1.1JE-08 ?.?YE-08 
16.45 5.95E3-09 be05E-09 
17 .44  2.04E-09 2.09E-09 
18.51 4.66E-10 4.8’j’E-10 
19.58 6.98E-11 7.73E-I1 
20.53 -1.24E-11 -8.45E-12 
21.43 -3 .YOE-11  -3.1’IE-11 
22.40 -3.92E-11 -3.65E-11 
23.43 -3.39s-11 -3.13E-11 
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Run R157NS.111 

x z 0.0 y =: 0.0  z = 154.5 
C o n f i g u r a t i o n :  6 S S  

Neutron Da ta  

1.01 
1.11 
1.21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1 . 9 Y  
2*11 
2.31 
2.50 
2.69 
2.90 
3.10 
3.30 
3.51 
3-71  
3.90 
4 .15  
4 . 4 6  
4.75 
5.06 
5.36 
5.64  
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Run R158GS. 132 

x 0 . 0  y = 0 . 0  z = 154 .5  
C o n f i g u r a t i o n :  6SSl(SSBP) 

Gamma-ray Data  

0.72 
0.76 
0.80 
0.84 
0.88 
0.92 
0.96 
1 .oo 
1.04 
1.08 
1.13 
1.17 
1.22 
1.28 
1.33 
1.38 
1.42 
1.47 
1.53 
1.56 
1 .64  
1.72 
1.80 
1.88 
1.96 
2.04 
2.12 
2.20 
2.28 
2.36 
2.45 
2.55 
2 .65  
2 .75  
2.85 
2.95 
3.05 
3.15 
3.25 
3.35 
3.45 
3.55 
3.66 
3.79 

5.42E-08 
8.34E-08 
9.55 E-08 
9.44E-08 
8.49E-08 
7.22E-08 
b.2UE-08 
5.60E-08 
5.24E-08 
5 A ~ E - 0 8  
4.94E-08 
4.7iJE-08 
4.40E-08 
4.05E-08 
3.98E-08 
3.9UE-08 
3.82E-08 
3.63E-08 
3.55E-08 
3 -6 1 E-08 
3.68E-08 
3.46E-08 
3. lbE-08 
3.16E-08 
3.38E-08 
3.83E-08 
4.36E-08 
4.53E-08 
4.08E-08 
3.32E-08 
2.55E-08 
1.92E-08 
1.52E-08 
1.41E-08 
1.38E-08 
1.28E-08 
1.18E-08 
1 . 18E-08 
1 .25E-08 
1.23E-08 
1.11E-08 
9.47E-09 
8.22E-09 
7.60E-09 

1 .13E-O7 
1.08E-07 
1 .OYE-07 
9.96E-08 
8.96E-08 
7.69E-08 
6.65E-08 
6.04E-08 
5 .b8E-O8 
5.46IE-08 
5.36E-08 
5.19E-08 
4.82E-08 
4.47E-08 
4 3 E - 0 8  
4.32E-08 
4.17E-08 
3.96E-08 
3.86E-08 
3 .glE-O8 
3.96E-08 
3.75E-08 
3.46E-08 
3 . 45 E-08 
3.6gE-08 
4.11E-08 
4 .  b4E-08 
4.81E-08 
4.35E-08 
3.58E-08 
2.81 E-08 
2.  ME-08 
1.77E-06 
1.6%-08 
1.62E-08 
1.52E-08 
1.42E-08 
1.44E-08 
1.51 E-08 
1 .50E-08 
1 JUE-08 

1.12E-08 
1.07E-08 

i . 2 3 ~ - 0 8  

3.93 
4.06 
4 . 1 9  
4 .31  
4.44 
4.57 
4 .*TO 
4.83 
4 .99  
5.15 
5.32 
5.5u 
5 .b7  
5 . 8 3  
6.0U 
6.18 
6.35 
6.51 
6.70 
6 .90  
7.10 
7 .30  
7.50 
7 .70  
7 .90  
8.lU 
8.30 
8.50 
8.73 
8.98 
9 e23 
9.48 
9 .Y3 
9.98 

10.30 
10.70 
11 .1U 
11.50 
1 1  .go 
12.30 
12.70 
13.10 
13.50 
73-90  

7.03E-09 
6.67E-09 
b.98E-09 
7.4OE-09 
7.44E-09 
7.55.E-09 
7.64E-09 
6.3UE-09 
3.06E-09 

-2.37E-10 
1.47E-09 
7.62E-09 
1.42E-08 
1.58E-08 
1.17E-08 
5 - 1  bE-09 
1 . 19E-09 
2 99E-09 
9.6OE-09 
1 M E - 0 8  
1 .63E-08 
1 .b7E-08 
1.3’(E-08 
1 13E-08 
1.01E-08 
9.13E-09 
8.05E-09 
6.6 1 E-09 
4 . 84E-09 
3.04E-09 
1.63E-09 
7.00E-10 
1 .87E-10 

-5.b2E-11 
-9.29E-11 
-4.23E-11 
-3.8OE-11 
-7.42E-11 
-1.18E-10 
-1 -48E-10 
-1 .41E-10 
-1.25E-10 
-1.02E-10 
-6.95E-11 

1.0jE-08 
1 . O J E - O B  
1 .09E-O8 
1.19E-08 
1.26E-08 
1.32E-08 
1.34E-08 
1.26E-08 
1 .OZE-08 
7.69E-09 
9.6bE-09 
1.64E-08 
2.33E-08 
2.5OE-08 
2,OUE-08 
1.31 E-08 
8 J ~ E - 0 9  
9.9 1 E-09 
1.53E-08 
2 . l jE -08  
2 e 33E-08 
2.1 ‘I E-08 
1 .78E-08 
1.5UE-08 
1.32E-08 
1 19s-08 
1 .O4E-08 
8.63E-09 
t1~5UE-09 
4.41 E-09 
2.72E-09 
1.5YE-09 
9.57s-10 
6,5i!E-10 
5 -21 E-? 0 
4.7UE-10 
4 .1  OE-10 
3 . O 6 E -  10 
1.69E-10 
1 -2UE-10 

1.3UE-10 
1.24E-10 
1.04E-10 

i . 3 * 1 ~ - 1 0  
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Run R158NS.130 

x = 0.0 y = 0.0 z = 154.5 
c o n f i g u r a t i o n :  6SSl ( S S B P )  

Neutron Data 

Energy Fl uence (Me V-1 cm-2 > Energy E;I uence ( ~ e ~ - l c m - 2 >  
(MeV) Confidence I n t e r v a l  (MeV) Conf idence  I n t e r v a l  

I.-_ .I-.__. ~ _- .- 
9.91 7.54E-08 '7.43E-08 5.94 g907E-I0 1 .OqE-Sg 
1 .Ol 
1.11 
1.21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1.94 
2.1 1 
2.31 
2.50 
2.69 
2.90 
3.10 
3 - 3 0  
3.51 
3.71 
3.90 
4.15 
4.46 
4.75 
5.06 
5.36 
5.64 

6.25 
6.55 
6 . 8 3  
7 -23  
7.73 
8.25 
6 * ' (7 
9 024 
9 -72  

10.23 
10.75 
11.26 
11 .76 
12.40 
13.20 
14.03 
14.86 
15.62 
16.45 
17.44 
18.51 
19.58 
20.53 
21.43 
22.40 
23 - 4 3  
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Run RlCjgGS, 1 4‘( 

x = 46.0 y z 0.0 z 154.5 
C o n f i g u r a c i a n :  6SS1 (SSBP) 

Gamma-ray Data 

Energy u m e e  (my- 1 cm-2 1 Energy f l y ~ c s  (MeV-1cm-2) 
(MeV) Confidence I n t e r v a l .  (MeV) C o n t ’ i d e n c e  I n t e r v a l  

0.72 
0.76 
0.80 
0.84 
0.8U 
0.92 
0.96 
1 .oo 
1.04 
1.0% 
1.13 
1.77 
1.22 
1.28 
1 *33 
1.38 
1.42 
1.47 
1.53 
1 * 5 8  
1.64 
1.72 
1.80 
1.86 
1.96 
2.04 
2.12 
2.20 
2.28 
2.36 
2.45 
2-55 
2.65 
2.75 
2.85 
2-95 
3.05 
3.15 
3.25 
3.35 
3.45 
3.55 
3.66 
3.79 

3.56E-08 
6 13E-08 
6.95 E-08 
6 e 5 5  E-08 
5.84E-08 
5 18E-08 
4.62E-08 
4.12E-08 
4.75E-08 
3. 6OE-08 
3.62E-08 
3.63E-08 
3.52E-08 
3.39E-os 
3.34E-08 
3.26s-08 
3 .OgE-08 
2.9OE-08 
2 I 77E-08 
2.75E-08 
2.80E-08 
2 -7  8E-08 
2.65s-08 
2.57E-08 
2 e 69E-08 
3.09E-08 
3.60E-08 
3.84E-08 
3.56E-08 
2.89E-08 
2 e 13E-08 
1.66E-08 
1.44E-08 
1.24E-08 
1.04E-08 
9.24E-09 
8.98s-09 
9 3 4E-09 
9.98E-09 
1.03E-08 
9 -93E-09 
9 1 BE-09 
8.56E-09 
8.28E-09 

7.64E-08 
‘( 84 E- 0 B 
7 .5YE-08 
6,UTE-OU 
6 a 12E-08 
5.46E-08 
4.90E-08 
4.39E-OB 
4 01 E-08 
3.86E-08 
3.86E-08 
3.88E-08 
3.78E-08 
3.bbE-08 
3.57E-08 
3 46E-08 
3 30E-08 
3.1 OE-08 
2 e 96E-08 
2.92E-08 
2.98E-08 
2 .gSE-O8 
2.82E-08 
2 e 7 4E-0 8 
2 87E-08 
3 . 26E-08 
3.77E-08 
4.00E-08 
3.72E-Q8 
3.04E-08 
2.28E-08 
1 . UOE-08  
1.59E-OB 
1.39E-08 
1 . 19E-08 
1 .06E-O8 
1 .OYE-O8 
1.08E-08 
1.15E-08 
I .  18E-08 
1.15E-08 
1.08E-08 
1.03E-08 
1 .OlE-08 

3.93 
4.06 
4.19 
4.31 
4.44 
4.57 
4.70 
4.83 
4.99 
5-15 
5.32 
5.50 
5 “bY 
5.83 
6.00 
5,lB 
5.35 
6.54 
5.70 
b.9Q 
7.10 
7.30 
7.50 
7-70 
7 - 9 0  
8.10 
8.30 
8 - 5 0  
8 **(3 
8.98 
9 .a 
9.48 
9 .73  
9.98 
10,30 
10.70 
11.10 
11.5u 
1 1  .go 
12,30 
12-78 
13.10 
13.50 
13.90 

7.33E-09 
5.37E-639 
3.48E-09 
2.53E-09 
3.04E-09 
5.23E-09 
ll .44E-09 
1 .0jE-08 
8.Y8E-09 
2m57E-09 
-2 14E-09 
-1.13E-09 
5.74E-09 
1.32E-Q8 
1.6OE-08 
1.29E-08 
7.49E-09 
3.98E-89 
4.48E-09 
8.45E-09 
1 .27E-08 
1.4UE-08 
1.44E-08 
1.23E-QU 
9.48E-09 
6 .gaE-Og 
5 16E-89 
4.?OE-09 
3.45E-09 
2.93E-09 
2 e 3 4E-09 
1.54E-09 
8.15E-10 
2.78E-10 
-8.51 E-1 1 
-1 -56E-10 
-7.82E-11 
-1 *08E-ll 
1.02E-11 
-1.8OE-12 
-1.94E-11 
-2s45E-11 
-1.87E-11 
-9.UTE-12 

9.22E-09 
“7.42E-09 
5.75E-09 
5 . 12E-09 
5.99E-09 
t1.50E-09 
1 17E-08 
1.39E-08 
1.28~-08 
.24E-09 

2 61 E-09 
4.05E-09 
1 12E-OB 
1 S85E-08 
2.08E-08 
1.77E-08 
1.2UE-08 
8.03E-09 
7.U6E-09 
1 15E-08 
1.56E-08 
1 J5E-08 
1 .6UE-08 
1 .4YE-08 
1.14E-08 
8 .*( OE-09 
b -57E-09 
5 .335-09  
4.505-09 
3.83E-09 
3.04E-09 
2.1 jE-09 
1.32E3-09 
5.7 YE-1 0 
2 6’( E- 1 0 
9.48E-11 
6 92E-11 
6.59E-11 
9.57E-11 
9.4UE-11 
U.23E-11 
b .62E-I 1 
5.39E- 11  
4.39E-1 1 

, 



Run H159NS.140 

x z 46.0 y = 0.0 z = 154.5 
C o n f i g u r a t i o n :  6SSl(SSSP) 

N e u t r o n  Data 

0.91 
1.01 
1.11 
1.21 
1.34 
1.41 
1.51 
1.61 
1.71 
1.81 
1 .94  
2.11 
2.31 
2.50 
2.69 
a * g o  
3 - 1 0  
3-30  
3.51 
3.71 
3.90 
4.15 
4.46 
4.75 
5.06 
5.36 
5 . 6 4  

5.lOE-08 
3 . 7 7 5 0 8  
2.7i5~-oa 
2.28E-08 
2*02E-08 
1.74E-08 

1.14E-Ohl 
9.04E-09 
7 31 E-09 
5.87E-09 
4.88E-09 
3 -91  E-a9 
3 .OiJE-BQ 
2.57E-09 
2.4OE-09 
2 12E-09 
1.6tlE-09 
1.26E-09 
1.05E-09 
1 .OUE-09 
9.44  E-I 0 
9.52E-10 
9.76E- 10 
9.29E- 10 
7.34s-10 
5.58E-10 

1 . 4 3 ~ - 0 ~  

5.17E-08 
3 82E-08 
2.84E-08 
2.33E-08 
2.06E-08 
1.7i5E-08 
1 . Y t j E - 0 8  
1.17E-on 
9*33E-09 
7.67E-09 
5.22E-09 
5 . 12E-09 
4 1 8E-09 
3 25E-09 
2.75E-09 
2 .bOE-09 
2.37 E-09 
1.86E-09 
1 .YUE-09 
1 .2gE-09 
1 18E-09 
1 13E-09 
1 .07E-09 
1.11E-09 
1 .08E-09 
U.ggE-10 
7 .mE-10 

5.94 
6,25  
6.55 
S.tr3 
"1.23 
7.73 
8.25 
8 :17 
9.24 
9*.(2 

10.23 
10.75 
11.26 
1 1  -76  
12,40  
13.26, 
14.03 
14.8,b 
1 5 * 6 2  
1b,45 
17.44 
1d3,51 
19.58 
2 0 * 5 3  
21.43 
22 .40  
23.43 

5.32E-10 B.156E-10 
5.59E-10 '/.2SE-10 
5mLllE-10 7.23E-10 
5 e WE-1 0 7 1 9E-10 
5.1QE-10 6.51E-10 
4 ~ 7 E - 1 0  6 18E-10 
5.88E-10 'T.04E-10 
5.87E-10 7 . 08E-10 
4.95E-10 6.04E-10 
4 55E-10 5 . 6'(E-10 
4.91E-10 6.11E-10 
5.23E-10 6.45E-18 
5.92E-10 7.09E-10 
9.33E-10 1 .D'sE-09 
1.915E-09 2.08s-09 
3 14E-89 3.22E-09 
3.1 9E-09 3.25s-09 
2 . 2 9 ~ ~ 0 9  2 . 3 5 ~ 4 9  
1 18E-09 1.21 E-09 
3 99E-10 4 1 b E-1 0 
9.1QE-11 9.'/8E-Sl 
1.22E-11 1.49E-11 
-4 19E-12 -2.55E-12 
-8 * 17E-12 -0.92E-42 
-8.92E-12 -7 65E-12 
-7 53E- 12 -6 3 4E- 12 



88 

Run R160GS.149 

x = -46.5 y = 0.0 z = 154.5 
C o n f i g u r a t i o n :  6SSl(SSBP) 

Gamma-ray Data 

Energy E l u e n c e  (MeV -1 en-2 1 Energy Fluence (MeV-lcm-2) 
(MeV) Conf idence  I n t e r v a l  ( M e V )  Conf idence  I n t e r v a l  

0.72 
0.76 
0.80 
0.84 
0.88 
0.92 
0.96 
1.00 
1.04 
1 .OB 
1.13 
1.17 
1.22 
1.28 
1.33 
1.38 
1.42 
1.47 
1.53 
1.58 
1.64 
1.72 
1.80 
1 .88 
1.96 
2.04 
2.12 
2.20 
2.28 
2.3b 
2.45 
2.55 
2 .b5  
2.75 
2.85 
2.95 
3.05 
3 - 1 5  
3.25 
3.35 
3.45 
3 -55  
3.66 
3.79 

3.20E-08 7.63E-08 
5.97E-08 7.84E-08 
7.19E-08 7.84E-08 
7.16E-08 7.53E-08 
6.526-08 6.84E-08 
5.68E-08 6.01E-08 
4.95E-08 5.27E-08 
4.38E-08 4.69E-08 
3.95E-08 4.26E-08 
3.68E-08 3 . 99E-08 
3 5 QE-0 8 3.85 E-0 8 

3.49E-08 3.79E-08 
3.47E-08 3.77E-08 
3.52E-08 3.78E-08 
3.4UE-08 3.72E-08 
3.27E-08 3.51E-08 
3.04E-08 3.27E-08 
2.95E-08 3.16E-OCS 

3 02E-08 3.23 E-08 
2.93E-08 3.13E-08 
2.81E-08 3.01E-08 
2.83E-08 3.031E-08 
3.02E-08 3.23E-08 
3.32E-08 3.52E-08 
3.58E-08 3.77E-08 
3 .65E-08 3.84E-08 
3.38E-08 3.57E-08 
2.79E-08 2.97E-06 
2.08E-08 2.26E-08 
1.52E-08 1 .7tiE-O8 
1 044E-08 1.61E-08 
1.33E-08 1.5UE-08 
1.22E-08 1.39E-08 
1.lgE-08 1.35E-08 
1 . 17E-08 1.34E-08 
1 .OgE-O8 1.27E-08 
9.bbE-09 1.14E-08 
8.41E-09 1 .OZE-OU 
7074E-09 9.58E-09 
7.62E-09 9.55E-09 
7.82E-09 9.84E-09 
7.88E-09 9.93E-09 

3 . 5 3 ~ - 0 8  3 . 8 2 ~ - 0 8  

2.gtw-08 3 . 1 8 ~ - 0 8  

3.93 
4.06 
4.19 
4.31 
4.44 
4.57 
4.70 
4.83 
4 .99  
5.15 
5.32 
5.50 
5 . 67 
5.83 
6 - 0 0  
6.18 
6.35 
5.51 
6.70 
6.90 
7.10 
7 e30 
7.50 
7 070 
7.90 
8.10 
8.30 
8.50 
8 .Y3 
8.98 
9.23 
9.48 
9 .*(3 
9.98 

10.30 
10.70 
1 1  .lU 
11.5u 
11 .go 
12.30 
12.70 
13.10 
13.50 
1 3 - 9 0  

7.18E-09 
5 d 3 E - 0 9  
4 .'77E-09 
4 .'( YE-09 
5070E-09 
7 . 19E-09 
8.436-09 
8.33E-09 
6.20E-09 
3.15E-09 

3 8OE-09 
7.02E-09 
9.71 E-09 
1.08E-08 
9.55E-09 
7 o33E-09 
6.17E-09 
6.63E-09 
9 .OOE-Og 
1.21 E-08 
1.45E-08 
1.46E-08 
1.27E-08 
9 85 E-09 
7.17E-09 
5 -31 E-09 
4.31E-09 
3 UTE-09 
3 .2UE-09 
2.33E-09 
1.4OE-09 
6.34E-10 
1 J2E-10 

-1.29E-10 
-1 .57E-IO 
-9.23E-11 
-4.21E-11 
-2.25E-11 
-2.40E-11 
-3.19E-11 
-3.47E-11 
-2.93E-11 
-2.04E-11 

2 . 1 8 ~ - 0 9  

9 .  WE-09 
8.24E-09 
7.34E-09 
7.65E-09 
9 . 1 ZE-09 
1.10E-08 
1.22E-08 
1.24E-08 
1.1UE-08 
6.44E-09 
7.3'1E-09 
9.48E-09 
1.31E-08 
1.57E-Q8 
1.61E-08 
1.4UE-08 
1.24E-08 
1 .07E-08 
1 .OjE-O8 
1.2YE-08 
1.53E-08 
1 .73E-08 
1 J2E-08 
1.51 E-08 
1 . 18E-08 
8 .8 l  E-09 
S.75E-09 
5.57E-09 
4.'(9E-O9 
3.98E-09 
2 .ggE-Og 
1 . 8bE-09 
1.04E-09 
4.87E-10 
1.24E-10 
7 1 bE-12 
1 .99E-11 
4.998-11 
6 .39E-11 
6.2ZE-11 
5.23E-11 
3.9UE-11 
3.0UE-11 
2.34E-11 
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Run R160NS.152 

x = -46.5 y = 0.0 z = 154.5 
C o n f i g u r a t i o n :  6SS1 (SSBP)  

N e u t r o n  Data 

Energy 
( M e V  1 

0.91 
1.01 
1 . l l  
1.21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1.94 
2 .11  
2.31 
2.5u 
2 - 6 9  
2.90 
3.10 

3.51 
3.71 
3.90 
4.15 
4 .46  
4.75 
5.06 
5.36  
5 . 6 4  

__I__I 

3 - 3 0  

5.33E-08 
3.92E-08 
2.93E-08 
2.44E-011 
2 13E-08 
1.80E-08 
1.48E-08 
1.1 gE-08 
9 .60E-09 
r[.71E-09 
6 13E-09 
5 A4E-09 
4.02E-09 
3.25E-09 
2 8 1 E-09 
2.55E-09 
2.19E-09 
1.77E-09 
1.25E-09 
9.77 E- 1 0 
1.01E-09 
1.04E-09 
9.88E-10 
9.67E-1 O 
geU3E-10 
7.65E-10 
6.54E-10 

5.44E-08 
4.00E-08 
3.OlE-08 
2.51 E-08 
2.18E-08 
1.86E-08 
1.55E-08 
1.25E-08 
1 .OOE-O8 
8.19E-09 
6.6 1 E-09 
5.39E-09 
4.40E-09 
3.5SE-09 
3.07E-09 
2.84E-09 
2.54E-09 

1.56E-09 
1.32E-09 
1.26E-09 
1.30E-09 
1 J 6 E - 0 9  
1 16E-09 
1.12E-09 
9.95 E- 10 
8.63E-10 

2 . 0 2 ~ - 0 9  

E n e r g y  
( M e V  1 

a u e n c e  (MeV-1cm-2) 
Con ri denc e I nt erv a 1  

5.94 
6.25 
6.55 
6 . 8 3  
7 023 
7 -73 
8 025 
8 .*(7 
9.24 
9 .'(2 

10.23 
10.75 
11.26 
11.76 
12.40 
13.20 
14.03 
14.86 
15.62 
16.45 
17.44 
18 -51  
19.58 
20.53 
21 043 
22.40 
23.43 

5.65E-10 
5.45E-10 
5.71s-10 
5 e Q7E-10 
4 a 21 E- 10 
4.11 E-1 0 
4.61E-10 
4.54E-10 
4.41E-10 
40'73E-10 
5 -61 E-1 0 
6.56E-10 
6.09E-10 
4.88E- 10 
7.46E-10 
2 17E-09 
3.6OE-09 
3 4YE-09 
2.30E-09 
1 .OgE-Og  
3.34E-10 
6 .trbE-lI 
6 6BE-12 

-6.30E-12 
-9 84E- 1 2 
-1.08E-11 
-9 .37E-12 

' I  6 1 E- I 0 
'7 . 6 8 E -  1 0 
tl.04E-10 
7.49E-40 
6 . OZE-10 
6 a 1 8E-10 
6.64E-10 
6.25E-10 
6.2UE-40 
6 J4E-10 

tle28E-10 
7 62E-4 0 
b e6OE-10 
9.09E-10 
2.31 E-09 
3.711E-09 
3.54E-09 
2.3tlE-09 
1 ldE-09 
3.36E-IO 
'I .68E-1 1 
1.06E-11 

-3.24E-12 
-7 

'7 .3 2 E - I 0 



Run RIl6lCS.160 

X = 0.0 y =. 0.0 z = 229.5 
Conf igura t ion :  6SSI (SSBP)  

Gamma-ray Data 

Energy F1 uence ( M  ev- 1 cm-2 1 Energy U u e n c e  (MeV-lcm-2) 
(MeV) Confidence I n t e r v a l  ( M e V )  Conl'idence I n t e r v a l  

---I_^__- -_ ___.-- 

II_. 

0.72 2.00E-08 4.48E-08 
0.76 
0.80 
0.84 
0.86 
0.92 
0.96 
1 .00 
1.04 
1 -08 
1.13 
1.17 
1.22 
1.28 
1.33 
1.38 
1.4% 
1 e.47 
1 -53 
1 .5t! 
1.64 
1.72 
1.80 
1.m 
1.96 
2.04 
2.12 
2.20 
2.28 
2.36 
2.45 

2.65 
2.75 
2.85 
2.95 
3.05 
3.15 
3 - 2 5  
3.35 
3.45 
3.55 
3.66 
3.79 

2.55 

3 37 E-08 
3 86E-08 
3.74E-08 
3 032E-08 
2.78E-08 
2 a 34E-08 
2 1 OE-08 
2.05E-08 
2.08E-08 
2.10E-08 
2.06E-08 
1.96E-OX 
1 .85E-08 
1.76E-08 
1 -91 E-08 
1 .66E-08 
1 .59E-O8 
1 .5lE-08 
1.43E-08 
1 .41E-08 
1 .54E-08 
1.61E-08 
1 S7E-08  
1.58E-08 
1 .75E-08 
1 .96E-08 
2.03E-08 
1 A7E-08 
1 .54E-08 
1 .08E-08 
7.26E-09 
6.59E-09 
7 18E-09 
6 84E-09 
5 .WE-09 
4.61 E-09 
4.55E-09 
4.9tlE-09 
5.14E-09 
4.83E-09 
4 -32E-09 
4.02E-09 
4.25s-09 

4.42E-08 
4.24E-08 
3.96E-08 
3.52E-08 
2.9UE-08 
2.53E-08 
2.296-08 
2.24E-08 
2.27E-otl 
2.28E-08 
2.23E-08 
2 14E-08 
2.03E-08 
1.92E-OH 
1.85E-08 
1 *8lE-O8 
1.73E-08 
1 *64E-OU 
1.55E-08 
1.54E-08 
1.66E-08 
1 .74E-O8 
1 .69E-08 
1.70E-08 
1.87E-08 
2.08E-08 
2.14E-08 
1.98s-08 
1 *65E-06 
1 e 1 8E-08 
8.24E-09 
7 e58E-09 
8 J 7 E - 0 9  
7.84E-09 
6.56E-09 
5 ~ 2 E - 0 9  
5.6OE-09 
6.06E-09 
6 26E-09  
5 95E-09 
5.46E-09 
5.25E-09 
5.50E-09 

3.93 
4.06 
4 .19  
4.31 
4 , 4 4  
4.57 
4.70 
4.83 
4.99 
5.15 
5.32 
5 S O  
5 e 6'( 
5.133 
4.00 
6.18 
5.35 
6.51 
6.70 
6.90 
7.lU 
7.30 
7.50 
7 -70  
7 .90  
8 - 1 0  
8.30 
8.50 
8 :/3 
8.98 
9 -23 
9.48 
9 * 7 3  
9.98 

10.30 
10.70 
11.10 
11.5u 
11  .go  
12.30 
12 .yo 
13.10 
13.50 
13.90 

4 e 4 1  E-09 
4.08E-09 
3 WE-09 
3 . 1 YE-09 
3 31 E-09 
3.89E-09 
4.29E-09 
3 e61 E-09 
1 .  WE-09 
2.96E-10 
4 54E-10 
1 .WE-09 
3.U8E-09 
5.15E-09 
5 37E-09 
4.46E-09 
3.08E-09 
2 . 31 E-09 
2.75E-09 
4.48E-09 
6.73E-09 
8.08E-09 
7 .69E-09 
6 51 E-09 
4 .'[ 4E-09 
3 35E-09 
2.46E-09 
2.OSE-09 
1.84E-09 
1.55E-09 
1.11E-09 
b.1OE-10 
1.95E-10 

-9.33E-11 
-2.45E-10 
-2 . 20E- 10 
-1.36E-10 
-5.63E-11 

2 62E-12 
3.03E-11 
3.3bE-11 
1.67E-11 
2.3OE-11 
1 4 7 E - 1 1  

5 .'fbE-Og 
5.5?X-09 
5 1 UE-09 
4.96E-09 
5.44E-09 
6.24E-09 
6.63E-09 
5 1 bE-09 
4.86E-09 
3 -58E-09 
3 . 81 E-09 
5.58E-09 
7.70E-09 
U . 95 E-09 
6.86E-09 
'7.64E-09 
6 . 31 E-09 

5 . 1 BE-09 
6.74E-09 
6.84E-09 
1 .OOE-08 
9.62E-09 
8 1 1 E-09 
b.17E-09 
4.57E-Q9 
3.52E-09 
2.96E-09 
2.62E-09 
2 19E-09 
1.64E-09 
I .O3E-09 
5.52E-10 
2.3bE-10 
6.00E-Ill 
5.44E-11 
9.3jE-11 
1 J 5 E - 1 0  
1 .OzE-10 
1 . l jE-lO 
1.25E-10 
1.29E-10 
1.08E-10 
8,OgE-11 

5 . 2 0 ~ - 0 9  
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Run R161MS.158 

x = 0.0  y z 0.0 z = 229.5 
C o n f i g u r a t i o n :  6SS1 (SYBP) 

Neutron Data  

Energy F l u e n c e  (MeV-lcm-2) Energy Fl uence  (MeV-lcm-2) 
(MeV) Conf idence  I n t e r v a l .  (MeV) Confidence I n t e r v a l  

0.91 
1.01 
1.11 
1.21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1.94 
2.11 
2.31 
2.5U 
2.69 
2.90 
3.10 
3.30 
3.51 
3.71 
3.90 
4.15 
4.46 
4.75 
5.06 
5.36 
5.54 

2.86E-08 
2.11E-08 
1.56E-08 
1.27E-08 
1 .09E-O8 
9.29s-03 
7.76E-09 
6.23E-09 
4.94E-09 
3.97E-09 
3 -21 E-09 
2.72E-09 
2.25E-09 
1.77E-09 
1.41 E-09 
1.26E-09 
1 .07E-Og 
B.74E-10 
7.19E-10 
6.65E-10 
6 . 49E-10 
5.63E-10 
4.7 4E-10 
4 .28E- 10 
4.06E-10 
3.60E-10 
3.26E-10 

2.9 1 E-OH 
2 15E-08 
1.61E-08 
1.31E-08 
1 . 12E-68 
9 .bl E-09 
8 r 1 OE-09 
6.51 E-09 
5.15E-09 
Y.20E-09 
3-43 E-09 
2.90E-09 
2.44E-09 
1.92E-09 
1.54s-09 
1 40E-09 
1 -25E-09 
1 .OUE-09 
II .'7 1 E- 1 0 
8.34E-10 
'7.76E-10 
6.96E-10 
5.60E-10 
5 . 25E- 10 
5.1 BE-I 0 
4. BOE-10 
4.33E-10 

5.94 
6.25 
5.55 
6.63 
7 * 2 3  
7 073 
8 025 
8 0'17 
9.24 
9 .Y2 
10.23 
10.75 
11.26 
1 1  076 
12.40 
13.20 
14.03 
14.86 
15.62 
16.45 
17 -44 
18.51 
19-58 
20.53 
21.43 
22.40 
23.43 

...I_ 
2.81E-10 3.II3E-10 
2.3'7 E- 1 0 3 . 52 E- 1 0 
2.46E-10 3.6trE-10 
2.81s-10 3.65E-10 
2.90E-10 3.63E-10 
2.74E-IO 3.79E-10 
2.17E-10 3.25E-10 

0 2.898-10 
2.49E-40 3.43E-10 
2.88E-10 3.73E-10 
2.65E-10 3.54E-10 
2.44E-10 3.3dE-10 
2069E-10 3.5YE-I0 
3 .34E-10 4.1 BE-10 
5 .02E-10 5 85E-10 
1 1 1  E-89 1 . 18E-09 
1.96E-09 2.02E-09 
2.12E-09 2 . 17E-09 
1.56E-09 1 .SOE-Og 
CI .02E-10 t! .27E-10 
2.66E-10 2.tlOE-10 
5.82E-11 6.38E-11 
7.32E-12 9.6jE-12 
-3.00E-42 -1.50E-12 
-5.48E-12 -4.42E-12 
-6.04E-12 -5 .OZE-12 
-5 . 1 BE-12 -4.02E-12 
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Run R1626S.182 

x = 0.0 y 0.0 z = 154.5 
C o n f i g u r a t i o n :  6SS2(SSBP) 

Gamma-ray Data 

E n e r g y  Fluen?ce (MeV - 1 cm-2 Energy F1 uence < MeV-  1 c m 3  
(MeV) C o n f i d e n c e  I n t e r v a l  ( M e V )  C o n f i d e n c e  I n t e r v a l  

0.72 
0.76 
0.80 
0.84 
0.88 
0.92 
0.96 
1 .oo 
1.04 
1.08 
1.13 
1.17 
1.22 
1.28 
1.33 
1.3s 
1.42 
1.47 
1.53 
1.58 
1.64 
1.72 
1.80 
1.86 
1.96 
2.04 
2.12 
2.20 
2.28 
2.3b 
2.45 
2.55 
2 .65  

2.85 
2.95 
3.05 
3.15 
3.25 
3.35 
3.45 
3.55 
3.66 
3.79 

2 -75 

1.59E-08 
2,gOE-08 
3.44E-08 
3.39E-08 
3.09E-08 
2.73E-08 
2 . 42 E-08 
2.26E-08 
2.04E-08 
1.93E-08 
1.82E-08 
1 .73E-08 
1.69E-08 
1 .65E-O8 
1 AOE-08 
1.56E-08 
1 -53E-08 
1.49E-Qa 
1.47E-08 
1.46E-08 
1.44E-08 
1.3bE-08 
1.25E-08 
1.20E-08 
1.22E-08 
1.28E-08 
1.31E-08 
1.26E-08 
1 . 15E-08 
1.00E-08 
8.29E-09 
7.12E-09 
6.61 E-09 
b. 13E-09 
5.55E-09 
5.05E-09 
4.68E-09 
4.42E-09 
4.34E-09 
4.35E-09 
4.30E-09 
4.14E-09 
3 92E-09 
3.71 E-09 

3.53E-08 
3.65E-08 
3.6 8E-08 
3 . 51 E-08 
3.19E-08 
2,84E-08 
2.53E-08 
2.30E-08 
2 14E-08 
2.OJE-08 
1 .glE-O8 
1.83E-08 
1 .8OE-O8 
1.76E-08 
1.69E-08 
1 A5E-08 
1.61E-08 
1.57E-08 
1.54E-08 
1 .%E-08 
1.52E-08 
1.43E-08 
1 J2E-08 
1.27E-08 
1.30E-08 
1 .35E-08 
1 .37E-08 
1.33E3-08 
1.22E-08 
1.07E-08 
8.9 1 E-09 
7.71 E-09 
7.22E-09 
6.75E-09 
6.16E-09 
5.65E-09 
5.2gE-09 
5.06E-09 
5.OOE-09 
5.03E-09 
5.00E-09 
4.84E-09 
4.bgE-09 
4.49 E-09 

3 - 9 3  
4.06 
4.19 
4.31 
4 .44  
4.57 
4 .'70 
4.83 
4.99 
5.15 
5.32 
5.50 
5 .6'i 
5 .83  
6.00 
6.18 
6.35 
4.51 
6.70 
6.90 
7.10 
7.30 
7.5U 
7 .70  
7.90 
8.10 
8.30 
8.50 
8 :i3 
8.98 
9.23 
9.48 
9 073 
9.98 

10.30 
10.70 
11 010 
11.50 
11.90 
1 2 - 3 0  
12.70 
13.lU 
13.50 
13.90 

3 . 43E-09 
3 1 1  E-09 
2.96E-09 
3.08E-Sg 
3.29E-09 
3.4ZE-09 
3.34E-09 
2.94E-09 
2.36E-09 
1 .89E-09 
1.87E-09 
2.54E-09 
3 95 E-09 
5.24E-09 
5.34E-09 
4.09E-09 
2.60E-09 
2.28E-09 
3 .47E-09 
5.6JE-09 
7.13143-09 
7 .23E-09 
6.36E-09 
5 -28E-09 
4.49E-09 
3098E-09 
3.53E-09 
3.OOE-09 
2 e31 E-09 
1.53E-09 
8.64E-10 
4 a OUE-10 
1.2gE-10 
3.99E-12 

-4.43E- 1 1 
-3 .I 0 1 E-1 1 
-6.22E-12 

2 J3E-12 
-2 "91 E-1 2 
-9.39E-12 
-1.08E-11 
-1 *O5E-ll - 8 YE- 1 2 
-6 e 13E-12 

4.23E-09 
4.02E-09 
3 93E-09 
4.17E-09 
4.60E-09 
4 .85E-09 
4.76s-09 
4.498-09 
4.19E-09 
3.88E-09 
3.9OE-09 
4.'(3E-09 
6.3jE-09 
7.47E-09 
7.40E-09 
6 . 12E-09 
4.55E-09 
3.98E-09 
4.92E-09 
b 9SE-09 
8.3bE-09 
tr.35E-09 
7.35E-09 
6.2UE-09 
5 .29E-09 
4 . 6.i E-09 
4.12E-09 
3.5UE-09 
2,73E-09 
1.85E-09 
1 . lJE-09 
6 1 gE-10 
3 . 1 "E-1 0 
1.63E-10 
tr.3UE-11 
6.47E-11 
6 . 1 2E- 1 1 
5.41E-11 
4 83E-11 
4.1bE-11 
3.5bE-11 
3.02E-11 
2 e 52E-11 
2.17E-11 
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Kun R162NS. 175 

x = 0.0 y = 0.0  z = 154.5 
C o n f i g u r a t i o n :  6SS2(SSBP) 

Neutron Data  

Energy E U a c e  (MeY-lcm-21 Energy F l u e n c e  (MeV-lcm-2) 
(MeV) Conf idence  I n t e r v a l  (MeV) Conf idence  I n t e r v a l  

0.91 
1.01 
1 . I 1  
1.21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1.94 
2.11 
2.31 
2.50 
2 - 6 9  
2.90 
3.10 
3 - 3 0  
3.57 
3 - 7 1  
3.90 
4.15 
'.I . 4 6 
4.75 
5.06 
5.36 
5.64 

__ 
1.06E-08 l . O g E - O t 3  5.94 3.1 bE-10 4.02E-10 
8.24E-09 H.49E-09 6.25 3.31E-10 4.28E-10 
6,13E-09 6.44E-09 6.55 3.24E-10 4.27E-10 
5.14E-09 
4.84s-09 
4.45E-09 
3.80E-09 
3.11 E-09 
2.55 E-09 
2 16E-09 
1 .g5 E-09 
1 .8gE-Og 
1.56E-09 
1 . 1 8E-09 
9 97E-10 
9.38E-10 
7.9BE-10 
6.29E-10 
5.01E-10 
4 J3E-10 
5 11 E-1 0 
5.38E-10 
5.18E-10 
4 45E- 10 
3.89E-10 

3.04E-10 
3 . 2 8 ~ - 1 0  

5.43E-09 
5.05E-09 
4.'/OE-09 
4.07E-09 
3.31 E-09 
2 . TOE-09 
2.34E-09 
2.13E-09 
2.02E-09 
1 .70E-09 
1.30E-09 
1.10E-09 
1.06E-09 
9.45E-10 
7 33E-10 
6.29E- 10 
6,lbE-lO 
6.17E-10 
6.  WE-1 0 
5 . 90E-10 
5.27E-10 
4.84E-10 
4.30E-10 
3.94E-10 

6.U3 
7 -23  
7.73 
8.25 
8.77 
9.24 
9 - 7 2  

10.23 
10.75 
11.26 
11.76 
12.40 
13.20 
14.03 
14.8b 
15.62 
16.45 
17 .44 
18.51 
19.58 
20 = 53 
21.43 
22.40 
23.43 

2.99E-10 3. H7E-10 
2.40E-10 3.18E-10 
2.37E-10 3.27E-10 
3 .  O O E -  10 3.89E-10 
3.63E-10 4.3fSE-10 
3.54 E- '1 0 4 2 8E- 1 0 
2.97E-10 3 .GLEE-1 0 
2.gtsE-10 3.69E-10 
3.62E-10 4.32E-10 
3 66E-10 4 . HE-10 
3.49E-10 4.18E-10 
4.94E-10 5.59E-10 
1.07E-09 1 . l jE-09  
1 .67E-09 1 J2E-09 
1.65E-09 1.69E-09 
1 1 YE-09 1.17E-09 
5.56E-10 5.75E-10 
1 J2E-10 1 .8lE-10 
3.43E-11 3.75s-11 
4.62E-12 5.77E-12 

-4.7 OE- 13 6.00E-13 
-1.67E-12 -3.85E-13 
-1.96E-12 -5.33E-13 
-1 -74s-12 -3.15E-13 
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Run R163GS. 189 

x = - 4 6 , s  y = 0.0 z = 154.5 
C o n f i g u r a t i o n  : 6SS2 (. SSBP 1 

Gamma-ray Data 

0.72 
0.76 
0.80 
0,84 
0.86 
0.92 
0.96 
1 .00 
1.04 
1.08 
1.13 
1.17 
1.22 
1.211 
1.33 
1.38 
1.42 
1.47 
1 .53 
1 .58 
1.64 
1.72 
1.80 
1.86 
1.96 
2.04 
2 - 1 2  
2.20 
2 " 2 8  
2.36 
2.45 
2.55 
2 .65  

2.85 
2.95 

2.75 

3.05 
3 - 1 5  
3.25 
3.3s 
3.45 
3.55 
3 . 6 b  
3.79 

1.58E-08 
2.35E-08 
2.63E-08 
2.55 E-08 
2.31 E-OSI 
2.05E-08 
1 .83E-08 
1.68E-08 
1.60E-08 
1 .53E-08 
1.46E-08 
1.42E-08 
1.43E-08 
1.43E-08 
1 JgE-08 
1.31E-08 
1.22E-08 
1.15E-08 
1.1OE-06 
1.08E-08 
1.06E-08 
1 .O4E-08 
9.9 1 E-09 
9.02E-09 
8.60E-09 
9 .25E-09 
1 - 0 1  E-08 
1.02E-08 
9.22E-09 
7.64E-09 
6.13E-09 
5.30E-09 
4.92E-09 
4.60E-09 
4.26E-09 
3.97E-09 
3.77E-09 
3.65E-09 
3 A2E-09 
3.58E-09 
3.47E-09 
3.29E-09 
3.04E-09 
2,79E-09 

3.07E-08 
2.97E-08 
2.84E-08 
2.6bE-08 
2.41E-08 
2 15E-08 
1.92E-08 
1.78E-08 
1.69E-Qa 
1.63E-08 
1 *?6E-08 
1.51E-Q6 
1.52E3-08 
1 ~ 3 E - 0 8  
1 .48E-O8 
1 .39E-08 
1 .30E-O8 
1.23E-08 
1.1 BE-08 
1.1SE-08 
1.13E-08 
1 . l l E - 0 8  
1 .06E-08 
9 .'(OE-09 
3.31E-09 
9.93E-09 
1.08E-08 
1 .OgE-O8 
9.86E-09 
8 .27E-09 
6*75E-09 
5.88E-09 
5.52E-09 
5.21E-09 
4 . 87E-09 
4.57E-09 
4 37E-09 
4.28E-09 
4.27E-09 
4.24E-09 
4.15E-09 
3 99E-09 
3.79E-09 
3.55E-09 

3.93 
4.06 
4.19 
4.31 
4.44 
4.57 
4.70 
4.83 
4 .99  
5.15 
5.32 
5.50 
5.67 
5 . 8 3  
6.0U 
6.18 
6.35 
6.51 
4.70 
6.90 
7.10 
7 - 3 0  
7.50 
7 e 1 9 0  
7.90 
8.10 
6.30 
8.50 
8 .'13 
8.98 
9.23 
9.48 
9 .Y3 
9.98 

10.30 
10.70 
1 1 . 1 0  
11.50 
11.90 
12.30 
12.70 
13.10 
13.50 
13.90 

2.51E-09 
2.26E-09 
2.1 OE-09 
1.94E-09 
1 JUE-09 
1 .gOE-Og 
2.478-09 
2.96E-09 
2.87E-09 
1 .71E-09 
3 87E-10 
3.59E-11 
1 . 3 4 ~ 0 9  
3.3bE-09 
4.71E-09 
4 51 E-09 
3.17E-09 
1.91E-09 
1.54E-09 
2.54E-09 
4.31E-09 
5.72E-09 
b.00E-09 
5.14E-09 
3.76E-09 
2.56E-09 
1 .88E-09 
1.62E-09 
1.57E-09 
1.41E-09 
1.07E-09 
6.56E-10 
2.97E- 10 
4 .53E-11 

-1.01E-10 
-1.24E-10 
-8.1 8E-11 
-3.82E-11 
-1.42E-11 
-5.49E-12 
-6.44E-12 
-1.20E-11 
-1 -69E-11 
-1.52E-11 

3.33E-09 
3.15E-09 
3.08E-09 
3.03E-09 
3 . 1 UE-09 
3 35E-09 
3.9OE-09 
4.54E-09 
4.'(2E-09 
3.74E-09 
2. 45E-09 
2.3lE-09 
3 .7bE-09 
5.65E-09 
6 A2E-09 
6.6jE-09 
5 1 BE-09 
3.69E-09 
3.07E-09 
3.94E-09 
5.61E-09 
5.94E-09 
'(. 11 E-09 
6.17E-09 
4.6bE-09 
3.36E-09 
2.58E-09 
2.24E-09 
2 I 07E-09 
1 .84E-09 
1.43E-09 
9.36E-10 
5.3bE-10 
2 .bOE- lo  
8.29E-11 
3.6 1 E-1 1 
5.60E-11 
8.6OE-11 
9.20E-11 
6.82E-11 
7.82E-11 
6 .52E-11 
5,26E-11 
4.31 E-1 1 
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Run R163NS. 1 9 s  

x = -45.5 y = 0.0 z = 154.5 
Conf igura t ion :  6SS2(SSBP) 

Neutron Data 

 ne r g y EJ. umsx-l~eV"lcm-2) E n e r g y  Eruence (MeV-lcm-2) 
( M e V )  Confidence I n t e r v a l  (MeV) Confidence I n t e r v a l  

.-I--- ~ ------ -- - -_---- -I-- 

2.1 OE-1 0 2 .73E- 10 0.91 
1.01 
1.11 
1.21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1 .94  
2.11 
2.31 
2.5u 
2.69 
2.90 
3.10 
3.30 
3.51 
3.71 
3.90 
4.15 
4.46 
4 075 
5.Ob 
5.36 
5.64  

7.87E-09 
6.04E-09 
4.59E-09 
3. WE-09 
3.38E-09 
2,94E-09 
2 -53E-09 
2.17E-09 
1.87E-09 
1 .'jtlE-09 
1.35E-09 
1.22E-09 
1 .O5E-09 
8.54E-10 
7.36E-10 
6 e 9 1 E-1 0 
6.22E-10 
5 42E-10 
4 .34E-10 
3.5UE-10 
3.24E-10 

3.15E-10 
3.17E-10 
2.87E-10 
2 40E-10 
2.21 E-1 0 

3 . 0 7 ~ - 1 0  

t l .  13E-09 
6.23E-09 
4.83E-09 
4.05E-09 
3.55E-09 
3.12E-09 
2.72E-09 
2.33E-09 
1.99E-09 
1 J3E-09 
1.46E-09 
1.32E-09 
1 .WE-09 
9.41E-10 
6.13E- 10 
7 82E-10 
7.32E-10 
6.22E-10 
5 32E-10 
4 -5%-10 
4.04E-10 
3.88E-10 
3.6tlE-10 
3.77E-10 
3.57E-10 
3 1 8E-10 
2.89E-10 

5.94 
6.25 
6.55 
b - 8 3  
7 - 2 3  
7.73 
15.25 
8.77 
9.24 
9.Y2 

10.23 
10.75 
11.26 
11 076 
12.40 
13.20 
14.03 
14.86 
15.62 
;16,45 
17.44 
18.51 
19.58 
20.53 
21 .43  
22 140 
23.43 

2.08E-10 2 7 YE-1 0 
2.21E-10 2.96E-10 
2.32E-10 2.95E-10 
2.1 OE-10 2 .bbE-lO 
1 .t35E-10 2.49E-10 
2.OYE-10 2.46E-10 
2.33E-10 2.86E-10 
2.37E3-10 2.92E-10 
2 e 43E-10 2.92E-10 
2.3UE-10 2.80E-10 
1.93E-10 2.45E-10 
1.15OE-10 2.32E-10 
2.lbE-10 2.66E-10 
3.55E-10 4.04E-10 
7.OSE-10 7.4GE-10 
1.04E-09 1.07E-09 
9.90E-10 1 .OZE-Qg 
6.77E-10 '(.OOE-10 
3 e 26E-10 3 .  4OE-10 
1.01E-10 1 .Q8E-10 
2.09E-11 2.38E-11 
2.21E-12 3.65E-12 

-1 .69E-12 -6.86E-13 
-2.76E-12 -1.99E-12 
-3.OSE-12 -2.25E-12 
-2.62E-12 -1.84E-12 
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Run R164GS.208 

x = 0.0 y = 0.0 z = 229.5 
C o n f i g u r a t i o n :  6SS2(SSBP) 

Gamma-ray Data 

Energy ELUXX:_~B~V-~ cm-2 1 Energy Uuencge_l&V-1cm-2 1 
(MeV) Conf idence  I n t e r v a l  ( M e V )  Conf'ldence I n t e r v a l  

0 .72 
0.76 
0.80 
0.84 
0.88 
0.92 
0.96 
1 .oo 
1 . 0 4  
1.08 
1.13 
1.17 
1.22 
1.28 
1.33 
1.38 
1.42 
1.47 
1.53 
1.58 
1.64 
1.72 
1.80 
1.88 
1.96 
2.04 
2.12 
2.20 
2.28 
2.36 
2.45 
2.55 
2 .65  
2 .75  
2.85 
2 - 9 5  
3 - 0 5  
3.15 
3.25 
3.35 
3.45 
3.55 
3.66 
3.79 

5.32E-09 
1 12E-08 
1 .3bE-08 
1.31E-08 
1 . 16E-08 
1.03E-08 
9.30E-09 
8.36E-09 
7.67E-09 
7 s39E-09 
7.27E-09 
6.96E-09 
6.69E-09 
6.68E-09 
6.7"j'E-09 
6.64E-09 
6.39E-09 
6.2OE-09 
6.04E-09 
5.83E-09 
5 .57E-09 
5.29E-09 
4.95E-09 
4.89E-09 
5.26E-09 
5.65E-09 
5.  b8E-09 
5.38E-09 
4.79E-09 
3.97E-09 
3.16E-09 
2.84E-09 
2.75E-09 
2.43E-09 
2.04E-09 
1.96E-09 
2.08E-09 
2.05E-09 
1.85E-09 
1.67E-09 
1 .66E-09 
1 .71E-09 
1 .67E-09 
1.47E-09 

1.46E-08 
1.53E-08 
1.51E-08 
1.40E-08 
1.25E-08 
1.12E-08 
1.02E-08 
9.22E-09 
8.52E-09 
8.27E-09 
8 . 12E-09 
7 o79E-09 
7 -53E-09 
7.51 E-09 
7 051 E-09 
'I 30E-09 
7 .ObE-09 
6 A2E-09 
6.61 E-09 
6 .36E3-09 
6.09E-09 
5.79E-09 
5.45E-09 
5.39E-09 
5.78E-09 
6 . 15E-09 
6.17E-09 
5.86E-09 
5.26E-09 
4.43E-09 
3.61 E-09 
3.26E-09 
3.18E-09 
2.86E-09 
2.47E-09 
2 .BE-09  
2 -51 E-09 
2.5UE-09 
2 -31 E-09 
2 14E-09 
2 13E-09 
2.21 E-09 
2.19E-09 
2.00E-09 

3.93 
4.06 
4 .19  
4.31 
4 .44  
4.57 
4.70 
4.83 
4.99 
5.15 
5.32 
5.50 
5 .6'1 
5.83  
6.00 
6.18 
6 .35  
6.51 
6.70 
6.90 
7.10 
7.30 
7.5u 
7 e70 
7.90 
8.10 
8.30 
8.50 
8.73 
8.98 
9 2 3  
9.48 
9 . ' (3 
9.98 

10.30 
10.70 
11 . l U  
11.50 
11 .go  
12.30 
12.70 
13.10 
13.50 
13.90 

1.32E-09 
1.27E-09 
1.1bE-09 
1.01E-09 
1 .ObE-09 
1.4lE-09 
1 JgE-09 
1 .59E-09 
5.26E-10 

-8.g2E-10 
-1.06E-09 

3.23E-10 
2.19E-Cg 
3.15E-09 
2.77E-09 
1.46E-09 
2.63E-10 

-9 94E- 12 
6.94E-10 
1 -8gE-09 
2 J3E-09 
2.89E-09 
2.52E-09 
1.97E-09 
1.51E-09 
1 . 2 8 ~ - 0 9  
1.12E-09 
9.90E-10 
8.33E-10 
b 1 gE-10 
3 98E-10 
2.11 E-1 0 
6.87E-11 

-4.84E-12 
-5 -58E-11 
-6.93E-11 
-5.86E-14 
-3.88E-11 
-1.86E-11 
-4.98E-12 

8.4'7E-13 
-4 45E-13 
-2.80E-12 
-3.43E-12 

1 .SgE-Og 
1 .gOE-Og 
1.85E-09 
1 -77E-09 
1 .92E-09 
2.3.l E-09 
207'1E-09 
2.68E-09 
1.74E-09 
4.65E-10 
3.52E-10 
1.8OE-09 
3 J4E-09 
4 J4E-09 
4.22E-09 
2.80E-09 
1.58E-09 
1.21 E-09 
1.72E-09 
2 A2E-09 
3.65E-09 
3 -73E-09 
3.24E-09 
2 AjE-09  
2.11 E-09 
1 J6E-09 
1 S i E - 0 9  
1.36E-09 
1 . 1 bE-09 
U .59E-10 
b .00E-10 
3. UTE-1 0 
2.29E-10 
1.24E-10 
4.4QE-11 
4.89E-42 
4.6bE-12 
1.34E-11 
3 -01  E-1 1 
4.1 4E-11 
4.29E-11 
3.66E-31 
2.80E-11 
2.06E-11 
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Run R164NS.203 

x = 0.0 y = 0.0 z = 229.5 
C o n f i g u r a t i o n :  6SS2(SSBP) 

N e u t r o n  Data  

E n e r g y  ELuen ce>zgl-lcm-2) E n e r g y  E l u e n c e  (MeV-lcm-?l 
( M e V )  C o n f i d e n c e  I n t e r v a l  (MeV) C o n f i d e n c e  I n t e r v a l  

0.91 
1.01 
1.11 
1.21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1.94 
2.11 
2.31 
2.5U 
2.49 
2.90 
3.10 
3.30 
3.51 
3 - 7 1  
3.90 
4.15 
4 ,46  
4.75 
5 .Ob 
5.36 
5.64 

-~--I-__-- 

4.64E-09 4.78E-09 5.94 1.21E-10 1.57E-10 
3.61 E-09 
2.80E-09 
2.28E-09 
1 .WE-09 
1 .SgE-Og 
1.51E-09 
1.31E-09 
1.08E-09 
8.72E-10 
7.35E-10 
7.05E-10 
6.40E-10 
5.1 4E-10 
4.2UE-10 
3.77E-10 
3 . 12E-10 
2 41 E-1 0 
1.85E-10 
1 078E-10 
1.96E-10 
1.87E-10 
1.61E-10 
1.51E-10 
1.46E-10 
1.33E-10 
1.27E-10 

3.72E-09 
2 93E-09 
2.40E-09 
2.02E-09 
1.79E-09 
1 .61E-09 
1.39E-09 
1.15E-09 
9 .52E- 10 
8.10E-10 
7.62E-10 
7.02E-10 
5 63 E-1 0 
4 63E-10 
4.27E-10 
3.72E-10 
2 0 84E- 10 
2 37 E- 1 0 
2.36E-10 
2.38E-10 
2.31E-10 
1.90E-10 
1 J 4 E - 1 0  
1.84E-10 
1.74E-10 
7 .62E-10 

6.25 1.12E-10 
6.55 1.08E-10 
6.U3 1.08E-10 
7.23 1.01E-10 
7 073 9.'/8E-11 
8.25 9 .58E-11 
8.77 9.26E-11 
9.24 t1.64E-11 
9 **(2  8.95E-11 

10 ,23  1 J 5 E - 1 0  
10.75 1 J 6 E - 1 0  
11 -26  1 .YUE-10 
11.76 1 .30E-10 
12.40 1 AOE-10 
13.20 3.75E-10 
14.03 6.42E-10 
14.U6 6.58E-10 
15 .62  4.64E-10 
16.45 2.28E-10 
17.44 7.25E-11 
18.51 1 3 8 E - 1  1 
19.58 2.25E-12 
20.53 -9.69E-13 
21 - 4 3  - 1  08bE-12 
22.40 -2.20E-12 
23.43 -1.8UE-12 

1.5ZE-10 
1.49E-10 
1.43E-10 
I .33E-10 
1.33E-10 
1.31E-10 
1.2ZE-10 
1.18E-10 
1.18E-10 
1.43E-10 
1.75E-10 
1.79E-10 
1.59E-10 
1.90E-10 
4.01 E-1 0 
b -61 E-1 0 
6.77E-10 
4 ,'( 8 E- 1 0 
2.36E-I0 
'{ .67E-11 
1.7UE-11 
3.1 8E-12 

- 3  099E-1 Y 
-1.07E-12 
-1.35E-12 
-9.8OE-13 
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Run R165GS.230 

x = 0 . 0  y = 0.0  z = 154.5 
C o n f i g u r a t i o n :  SSS2tSSBP)lSS 

Carnma-ray Data 

Energy ~ ~ u m c -  1~s~zlcrnz2) E n e r g y  F l u e n c e  (MeV-lcrn-2) 
(MeV) Confidence I n t e r v a l  (MeV) Conf ' idence  Interval 
___ ~ --I.- --_c I -- I 

5.63E-09 1.79E-08 3.93 1.58E-09 2.00E-09 
1.26E-09 1.72E-09 4.06 

0.72 
0.76 
0.80 
0.84 
0.8U 
0.92 
0.96 
1 .OO 
1.04 
1.08 
1.13 
1.17 
1.22 
1 .28  
1.33 
1 .38  
1.42 
1 . 4 7  
1.53 
1 - 5 6  
1.64 
1.72 
1.110 
1 *8u  
1.96 
2 - 0 4  
2.12 
2*2O 
2.28 
2.36 
2.45 
2.55 
2 .65  
2 .75  
2.85 
2.95 
3.05 
3.15 
3.25 
3.35 
3.45 
3.55 
3.66 
3.79 

1 . 1 5 E - O b  
1.44E-88 
1.4uE-08 
1.39E-08 
1 .26E-08 
1.1 YE-08 
1 d 4 E - 0 8  
9.98E-09 
1.02E-08 
1 ~ 3 E - 0 8  
1.25E-OB 
1.28E-08 
1.22E-08 
1 14E-08 
1.06E-08 
9.44E-09 
8.14E-09 
7 .OOE-09 
6.23E-09 
5.79E-09 
5.61 E-09 
5.36E-09 
5.10E-69 
4.96E-09 
4.94E-09 
4.90E-09 
4 e77 E-09 
4.54E-09 
4.22E-09 
3.67E-09 
2.88E-09 
2.29E-09 
2.13E-09 
2 e 1SE-09 
2.07E-09 
1.83E-09 
1.66E-09 
1.69E-09 
1.87E-09 
2.03E-09 
2.06E-09 
1.96E-09 
1.81E-09 

1.68E-08 
1.65E-08 
1 .63E-08 
1.53E-08 
1.40E-08 
1.28E-08 
1.19E-08 
1.14E-08 
1.17E-08 
1.28E-08 
1 .39E-08 
1.42E-08 
1.35E-08 
1.25E-08 
1 .15E-08 
1.03E-OU 
8.82E-09 
7 . 5 v - 0 9  
6.70E-09 
6.21 E-09 
6.OOE-09 
5.73E-09 
5 N E - 0 9  
5*35E-09 
5.30E-09 
5.26E-09 
5.12E-09 
4.88 E-09 
4.55E-09 
4.OOE-09 
3.20E-09 
2 61 E-09 
2.45E-09 
2.4UE-09 
2.38E-09 
2.15E-09 
1.99E-09 
2.04E-09 
2.22E-09 
2.39E-09 
2.42E-09 
2.35E-09 
2.21E-09 

4 .19  
4.31 
4 .44  
4.57 
4.70 
4 .83  
4.99 
5.15 
5.32 
5.50 
5.6'( 
5.83  
6.00 
6.18 
6.35 
6.51 
6 ,70  
6.90 
7.10 
7 - 3 0  
7.50 
7.70 
7.90 
8.10 
8.30 
8.50 
8 . '(3 
8 * 9 8  
9.23 
9.48 
9 :13 
9.98 

10.30 
1 0 , 7 0  
11.10 
11.50 
11 .90 
12.30 
12.70 
13.10 
13.5U 
13.90 

9.42E-16 
7.47E-10 
7.23E-10 
9.40E-10 
1 .  WE-09 
1 .  ~ 2 e - 0 9  
1.94E-09 
1.22E-09 
4.11 E-1 1 

-5.6 1 E-1 0 
1.65E-10 
1 .6OE-09 
2 e 42E-09 
2.54E-09 
1.62E-09 
7.77E-10 
6. O O E -  10 
1.29E-09 
2.19E-09 
2.61 E-09 
2 +39E-09 
1 .83E-09 
1.28E-09 
9.28E-10 
7.56E-10 
6 - 9  3E-10 
6.36E-10 
5.29E-10 
3 85E-10 
2 e 34E-10 
9.90E-11 
3.71E-12 

- 5 . 2 8 ~ - 1 1  
-6.YOE-11 
-4.30E-11 
-1.82E-11 
-4.88E- 12 
- 9 . 3 ' ~ - 1 3  

4.3OE-13 
-4.2OE-13 
-1.44E-12 
-1.61E-12 

1.45E-09 
1.33E-09 
1.41E-09 
1 .SgE-Og 
2 . l jE -09  
2 . 62E-Q9 
2 gOE-09 

1.1 1 E-09 
6.05E-IO 
1.41E-09 
2.7UE-09 
3.70E-09 
3.6jE-09 
2.6bE-09 
1 .SgE-Og 
1.38E-09 
2,OUE-09 
2 e 88E-09 
3.24E-09 
2.97E-09 
2.36E-09 
1.75E-09 
1.35E-09 
1 . 1 2 ~ 4 9  
1 .OUE-09 
9.OZE-10 
7 60E-10 
5 6'( E- 1 0 
3.87E-10 
2 39E-10 
1.3jE-10 
5.69E-11 
Z.ogE-11 
1 -75E-11 
2.52E-11 
3.31 E-? 1 
3.948-11 
3.948-11 
3.4ZE-11 
2.76E-11 
2.1 'I E- 1 1 

2 . 2 6 ~ 4 9  
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Run R165NS,224 

X = 0 . 0  y = 0.0 z = 154.5 
C a n f l g u r a t i o n :  6SS2(SSBP)lSS 

Neutron Data 

0.91 
1 .0% 
1.11 
1.21 
1.31 
1.41 
1 *bl 
1.61 
1.71 
1.81 
1.94 
2.11 
2.31 
2.50 
2.69 
2.90 
3.10 
3.30 
3.51 
3.71 
3.90 
4.15 
4.46 
4.75 
5.06 
5.36 
5.64 

5.766E-09 
4.35E-09 
3 m3W-09 
2.83E-09 
2.478-09 
2.21 E-09 
1.9YE-89 
1.66E-09 
1.39E-09 
l.lbE-09 
1.01E-09 
8 46E-10 
7.29E-10 

5 26E-10 
4.76E-10 
4.24E-10 
3.46E-1 Q 
2.73E-10 
2 * 38E- 10 
2.23E-10 
2.46E-10 
2,43E-10 
2 e OgE-10 
1.6OE-10 
1.31E-10 

6 . 22E-10 

5.89E-09 
4 3 1  E-09 
3.53E-09 
2 a 93E-09 
2.59E-09 
2 33E-S9 
2.04E-09 
1.74E-09 
1 .49E-09 
1.26E-09 
1.o8E-09 
9.27E-10 
7.92E-10 
b.77E-10 
5 . 9 9  E-? 0 
5.48E-10 
14 .'/bE-10 
4 1 OE-10 
3.40E- 10 
2 A7E-10 
2,76E-10 
2.80E-10 
2.81 E-10 
2 . 52E-10 
2.09E-10 
1.74E-10 

6,25 1.08E-10 
6 . 5 3  1.24E-10 
6.813 1.54E-10 
7.23 1.7"/-10 
7.73 1.42E-10 
8.25 9.6tlE-11 
8.77 1.20E-10 
9.24 1 J3E-lO 
9 :12 1 .46E-10 
10.23 1 .49E-10 
10.75 1.51E-10 
11.26 1.36E-10 
11.76 1 .4bE-18 
12.4Q 2.45E-10 
13.20 5 .ObE-10 
14.05 7.44E-10 
14.8s 7.1 gE-10 
15.b2 5.01E-10 
16.45 2. Y7E-10 
17.44 7.91 E-1 1 
16*51 1.67'E-lI 
19.58 1.91E-12 
20.53 -1 .05E-12 
21 - 4 3  -1.80E-12 
22.40 -2.60E-12 
23.43 -1 .TIE-12 

1.51E-10 
1.71E-10 
1.93E-10 
2.12E-10 
1.82E-10 
1.3',E-10 
1.53E-10 

1.77E-10 
1.81E-10 
1.84E-10 
1.72E-10 

1.77~-10 

1.78~-10 
2 . 7 7 E - 1 0 
5 e 31 E-1 0 
'1 5 6 5 E- 1 0 
7.3UE-10 
5 15E-10 
2 %E-1 0 
8"34E--11 
1 -84E-11 
2.72E-12 
-5.27E-13 
-1.41E-12 
-1.60E-12 
-1.34E-12 
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Run R166GS.246 

x -46.5 y = 0.0 z = 154.5 
C o n f i g u r a t i o n :  6SS2(SSBP)lSS 

Gamma-ray Data 

Energy F luence  (MeV-lcm-2) Energy F l u e n c e  (MeV-1cm-2) 
(MeV) Conf idence  I n t e r v a l .  ( M e V )  Coni ' idence I n t e r v a l  

0.72 
0.76 
0.80 
0.84 
0.86 
0.92 
0.96 
1 .ou 
1.04 
1.08 
1.13 
1.17 
1.22 
1.28 
1.33 
1.38 
1.42 
1.47 
1.53 
1 .5u  
1 .64 
1.72 
1.80 
1 *88  
1.96 
2.04 
2.12 
2.2u 
2.28 
2.36 
2.45 
2.55 
2 , 6 5  
2 .75  
2.85 
2.95 
3 - 0 5  
3.15 
3.25 
3.35 
3.45 
3.55 
3.66 
3.79 

5.0OE-09 1.38E-08 
9.21 E-09 
1.07E-08 

1 eO1E-08 
9.08E-09 
7.75E-09 
6.41 E-09 
5 4UE-09 
5.20E-09 
5.36E-09 
5.56E-09 
5 J4E-09 
6.09E-09 
6.58E-09 
6 88E-09 
6.79E-09 
6.  HE-09 
5 866-09 
5 .ME-09 
4.89E-09 
4.57E-09 
4 3'( E-09 
4.22E-09 
4.16E-09 
4 30E-09 
4.53E-09 
4.56E-09 
4 15E-09 
3.43E-09 
2 J2E-09 
2.34E-09 
2.15E-09 
1.92E-09 
1 .75E-09 
1.75E-09 
1.84E-09 
1 A6E-09 
1 -79E-09 
1 .6gE-09 
1 m61E-09 
1.52E-09 
1.40E-09 
1.25E-09 

i . 0 7 ~ - 0 8  

1.3OE-08 
1.22E-08 
1.17E-08 
1.10E-08 
1 .OlE-08 
tl.75E-09 
7 .41  E-09 
6.49E-09 
6.22E-09 
6.37s-09 
6.52E-09 
6.69E-09 
6.97E-09 
7.35E-09 
7 -53E-09 
7 3UE-09 
6.8UE-09 
6.29E-09 
5 J ~ E - 0 9  
5.22E-09 
4.87E-09 
4 67E-09 
4.52E-09 
4.47E-09 
4.59E-09 
4.82E-09 
4 84E-09 
4.42E-09 
3.70E-09 
2.98E-09 
2.58E-09 
2.40E-09 
2.18E-09 
2.00E-09 
2.00E-09 
2.1 OE-09 
2 13E-09 
2.07E-09 
1.97E-09 
1 .SgE-Og 
1.81E-09 
1 .71E-09 
1 A6E-09 

3.93 
4.06 
4.19 
4.31 
4.44 
4.57 
4.70 
4.63 
4.99 
5.15 
5.32 
5.50 
5 06'1 
5.83  
6.00 
6.18 
6.35 
6.51 
6.70 
6.90 
7.10 
7.30 
7.50 
7.70 
7.90 
8.10 
8.30 
t5.50 
6 e 7 3  
8.98 
9 2 3  
9.48 
9 .'l3 
9.98 

10.30 
10.79 
11 .10 
11.5u 
11.90 
12.30 
12.70 
13.10 
13.50 
1 3 - 9 0  

1 12E-09 
1 .OgE-Og 
1.17E-09 
1.32E-09 
1 .36E-09 
1.30E-09 
1 .07E-09 
7.50E-10 
4 33E-10 

5.05E-10 
9.62E-10 
1.49E-09 
1.70E-09 
1.51E-09 
1.07E-09 
6 90E-10 
6.79E-10 
1 .04E-09 
1.59E-09 
1 a93E-09 
1 .gOE-09 
1.58E-09 
1.2UE-09 
9.26E-10 
7.85E-10 
7 .33E-10 
6.61E-10 
5.3jE-10 
3.54E- 10 
1.96E-10 
t5.62E-11 
2.82E-11 

-6.1 1 E-1 3 
-1.33E-11 
-1.3'(E-11 
-1.39E-11 
-8.01E-12 
-5 95E-12 

-1.50E-11 
-1 . B O E - l l  
-1 .46E-11 
-1.01E-11 

2 , 9 8 ~ - 1 0  

- 8 . 3 0 ~ - 1 2  

1.46E-09 
1.43E-09 
1.58E-09 
1 J"i'E-09 
1.92E-99 
1 .8t5E-09 
1.6bE-09 
1.39E-09 
1.19E-09 
l .1lE-09 
1 -35E-09 
1.U11E-09 
2.46E-09 
2.62E-09 
2.37E-09 
1 .92E-09 
1 .49E-09 
1 .HE-09 
1 *6'IE-09 
2.15E-Og 
2 e 4%-09 
2.39E-09 
2.04E-09 
1 .6lE-09 
1.29E-09 
1.12E-09 
1 . O l  E-09 
9 -03  E- 10 
7.46E-10 
5.41 E-1 0 
3.42E-10 
2.1 1 E-1 0 
1.38E-10 
1.0IE-10 
u . 1 8E-11 
7.48E-11 
6.68E-11 
Y.55E-11 
3.34E-11 
2.39E-11 
1.97E-11 
2.05E-71 
1.95E-11 
1.68E-11 
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Run R166NS.238 

x = -46.5 y 0.0 z = 154.5 
Canfiguration: 6SS2(SSBP)lSS 

N e u t r o n  Data  

Energy F1 uence (N ev- 1 em-2 ) Energy Fl uence (Me v-1 can-2 ) 
(MeV) C o n f i d e n c e  Interval (MeV) Conf idenee  I n t e r v a l  

0.91 
1.01 
1.11 
1.21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1.94 
2.11 
2.31 
2.50 
2.69 
2.90 
3.10 
3 - 3 0  
3.51 
3.71 
3.90 
4.15 
4.46 
4.75 
5.06 
5.36 
5.64 

5 .60E-09 
4.32E-09 
3.31 E-09 
2 .  b9E-09 
2 -24E-09 
1 .8UE-09 
1.63E-09 
1.43E-09 
1.25E-09 
1.08E-09 
9.21E-10 
7.74E-10 
6.51 E-1 0 
5.80E-10 
5 USE-1 0 
4.1 9E-10 
3.42E-10 
2.9OE-10 
2 -432-1 0 

2.24E-10 
2 * U6E-1 Q 
1.69E-10 
1.41E-10 
1.33E-10 
1.20E-10 
1 .OgE-10 

2 . 2 3 ~ -  1 o 

5 J 3 E - 0 9  
4.41E-09 
3.42E-Qg 
2.7tlE-09 
2.32E-09 
1.96E-09 
1.72E-09 
1.50E-09 
1.31 E-09 
1.15E-09 
9.89E-10 
U.25E-10 
7.08E-10 
6.24E-10 
5 . 44E-10 
4.62E-10 
3.93E-10 
3.27E-10 
2.88E-10 
2 6 9E-1 Q 
2.58E-10 
2 . 43E-10 
1.92E-10 
1.67%-10 
1 .62E-10 
1.52E-10 
1.37E-10 

5 094 
6.21, 
6.55 
6.83 
7.23 
7 -73  
8.25 
8 077 
9.24 
9 * ‘ f  2 

10.23 
10.75 
11.26 
11.76 
12.40 
13.20 
1 4 - 8 3  
14.86 
15.62 

17.44 
18.51 
19.58 
20.53 
21 043 
22.48 
23.43 

16e45 

1.07E-10 
1.14E-18 
1.14E-10 
1 .lUE-10 
1.09E-10 
1.0!3E-10 
9.70E-11 
1.02E-10 
9.tl5E-11 
9.87E-11 
1 .OUE-10 
9.SQE-11 
9.55E.3-11 
1.12E-10 
1 .64E-10 
3 1 1  E-18 
4 e 7  9E-10 
4 . 80E-10 
3 0 3UE-1 Q 
1.6UE-10 

1.3QE-10 
1.43E-’10 
1,46E-l0 
1.3’lE-10 
1.3jE-IO 
1 r.35E-ao 
1.24E-I0 
1.24E-10 
1.22E-10 
l . l g E - I O  
1.22E-16 
1.17E-IO 
1.18E-1;Q 
1.33E-10 
1.85E-10 
3 . 28E- 10 
4.94E-10 
4.93E-10 
3.48E-90 
1.74E-10 
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Run R167GS.260 

Energy 
(MeV 1 

0.72 
0 -76 
0.80 
0.84 
0.88 
0.92 
0.96 
1 .ou 
1.04 
1.08 
1.13 
1.17 
1.22 
1.28 
1.33 
1.38 
1.42 
1.47 
1.53 
1.56 
1.64 

___I__ 

1.72 
1.80 
1.86 
1.96 
2.04 
2.12 
2.20 
2.28 
2.36 
2.45 
2.55 
2.65 
2.75 
2.85 
2.95 
3.05 
3.15 
3.25 
3.35 
3.45 
3 * 5 5  
3.66 
3 079 

x = 0 .0  y = 0.0 z = 229,5  
Configuration: 6SS2CSSBP) 1SS 

Gamma-ray Data 

-(MeV- 1 em-2 1 Energy f l u e n c e  (MeYr_?.m-z 
Confidence Interval (MeV) C o n f i d e n c e  Interval 

1 .WE-09 
4.76E-09 
6.02E-09 
6.02E-09 
5 -53123-09 
4.96E-09 
4 45 E-09 
4.07E-09 
3 85 E-09 
3 .76E-09 
3.76E-09 
3.74E-09 
3.70s-09 
3.52E-09 
3.33E-09 
3 . 14E-09 
3.OOE-09 
2.98E-09 
3 02E-09 
3.OOE-09 
2.8gE-09 
2.79E-09 
2.78E-09 
2.77E3-09 
2 8OE-09 
2.94E-09 
2. WE-09 
2.75E-09 
2 9 36E-09 
1 -9uE-09 
1.63E-09 
1 J5E-09 
1.25E-09 
1.27E-09 
1.26E-09 
1 J ~ E - 0 9  
1 .U6E-09 
1.01E-09 
9.95E-10 
9.52E-10 
8.78E-10 
8.21E-10 

8.6lE-10 
8 . 2 3 ~ - 1 0  

6.4tiE-09 
6.70E-09 
6.75E-09 
b.4tiE-09 
5 -96E-09 
5.4OE-09 
4.89E-09 
4 051 E-09 
4.29E-09 
4.21E-09 
4 .20E-09 
4 19E-09 
4 13E-09 
3094E-09 
3 .69E-09 
3.45E-09 
3 30E-09 
3 .25E-09 
3.26E-09 
3 22s-09 
3 1 OE-09 
2.99 E-09 
2.9UE-09 
2.96E-89 
3.OOE-09 
3.13E-09 
3.16E-09 
2.93E-09 
2.54E-09 
2.1 bE-09 
1.80E-09 
1.52E-09 
1.42E-09 
1.44E-09 
1.43E-09 
1.33E-09 
1.22E-09 
1 1 BE-09 
1 1 BE-09 
1 14E-09 
1.06E-09 
1.01E-09 
1.02E-09 
1.07E-09 

3.93 B.13E-10 
4.06 6.4OE-10 
4 .19  4.53E-10 
4.31 3. 69E-10 
4.44 5.08E-10 
4.57 7.65E-10 
4.70 1 - 0 1  E-09 
4.83 1 -05E-09 
4.99 7.44E-10 
5.15 1.71E-10 
5.32 -1 082E-10 
5.50 -1.66E-12 
5.67 4.39E-10 
5.83 1.24E-09 
6.00 1.3trE-09 
6.18 1 005E-09 
6.35 5.5lE-10 
6.51 2 e 42E-18 
6.70 3.51 E- 10 
5.90 7.65E-10 
7.10 1.20E-Og 
7 . 3 0  1.3.3E-09 
7.3u 1 .  1 BE-09 
7 070 9.02E-10 
9 - 9 0  6 14E-10 
8 . l o  4 .04E-10 
8.30 3 08E-I 0 
8.50 2 977E- 10 
8 - 7 3  2.58E-10 
8.98 2 1 3 E- l O 
9 -23  1.46E-10 
9 048 7.2OE-11 
9 0'13 1.23E-11 
9.98 -2e14E-11 

loa30  -3.15E-11 
10.70 -1.99E-11 
11 - 1 0  -3.29E-12 
11.5u 5.75E-12 
11.90 4.72E-12 
12.30 -4.47E-13 
12.70 -4.48E-12 
13.10 -5.18E-12 
13 -50  -3.53E-12 
13.90 -1.64E-12 

1 . O j E - O g  
U . 82E-10 
'7.23E-10 
6.91 E-1 0 
1J.bOE-10 
1 . 14E-09 
1.40E-89 
1 .47E~-09 
1.24E-09 
6.95E-10 
3.65E-10 
6.OZE-10 
1.26E-09 
1.83E-09 
1.96E-09 
1.62E-Q9 
1 .O'(E-Og 
'7 - 1  I E- 1 0 
7.57E-10 
1 15E-09 
1.53E-09 
1.65E-09 
1 . 47E-09 
1.15E-09 
U.39E-10 
6 1 OE-10 
4 . 84E-10 
4.22E-10 
3 85E-10 
3 3 U E - 1  0 
2.39E-10 
1 .51E-10 
8.'(bE-ll 
5.04E-11 
2.0UE-11 
1.5UE-11 
1.91E-11 
2.18E-11 
2.07E-11 
1.66E-11 
1.24E-11 
9.39E-12 
7.86E-12 
6.8UE-12 
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Run R167NS.257 

x = 0.0 y = 0.0 z = 229.5 
Configuration: 6SS2(SSBP)lSS 

N e u t r o n  Data 

Energy EL.uen.~.e (MeV-1 C K ? ~  Energy Uuence  (MeV-1cm-21 
(MeV) C o n f i d e n c e  Interval (MeV) Confidence Interval 

1 .Ol 
1.11 
1.21 
1.31 
1 .ell 
1.51 
1.61 
1.71 
1.81 
1.94 
2,11 
2.31 
2.5u 
2.69 
2.90 
3.10 
3.30 
3.51 
3.71 
3.90 
4.15 
4.46 
4.75 
5 .u4 
5-36 
5.64 

2.U3E-09 
1.58E-09 
1.26E-09 
1 .ObE-Og 
9.32E-10 
8.28E-10 
7 3OE-1 0 
6.3BE-10 
5.53E-10 
4 bbE-10 
3.56E-10 
3 O5E-10 
3.05E-10 
2.82E-10 
2.18E-18 
1 J3E-10 
1 .50E-10 
1 .40E-lQ 
1.28E-10 
3.7OE-11 
7.94E-11 
7.60E-11 
7 1 BE-1 1 
7.46E- 1 1 
7.53s-11 

2.11 E-89 
1.66E-09 
1.32E-09 
1 12E-09 
9.98E-lO 
6.83E-10 
7.73E-10 
6.89E-10 
6.03E-10 
5.02E-10 
3 95 E-1 0 
3.351~-10 
3.32E-10 
3.135-10 
2.54E-10 

1 .83E-lO 
1.74E-10 
1.54E-10 
1.24E-10 
9.7 4E- 1 1  
9.62E-11 
9.53E-11 
9 SUE-1 1 
9 '( 4 E - 1 1 

2a01E-10 

6.55 
sou3 
7 e23 
7.73 
11.25 
8 077 
9 a 2 4  
9 .'12 
10*23 
10.75 
11.26 
11.76 
12.40 
13.20 
14.03 
14.86 
15.62 
16.45 
17.44 
18.51 
19.58 
20.53 
21.43 
22.40 
23.43 

4.03E-11 6.45E-11 
4.61E-11 6.6UE-11 
5 -67E-11 7 .WE-1 1 
5 . 21 E-1 1 7.32E-11 
3.26E-11 5.41E-11 
2.55E-11 4.36E-11 
3.56E-11 5.49E-11 
5.45E-11 7 1 bE-11 
6 e 7  1 E- 1 1 I! 4GE-11 
7 37 E- 1 1 9 21 E-1 1 
7 16E-I1 9.03E-11 
6 * 376-11 6 14E-11 
8-36E-11 1*01E-10 
1.99E-10 2.ljE-10 
3.2OE-10 3.32E-10 
3.4 1 E-1 0 3 *2i?E-10 
2.14~10 2.22E-10 
1.Q4E-18 1.09E-10 
3.30E-11 3.53E3-11 
7.09E-12 t l . O Z E - 1 2  
8.'78E-13 1.24E-I2 
-4S7hE-13 - 1  m91E-13 
-8 .51 E-1 3 -6 1 jE-13 

-8.25E-13 -5.7UE-13 
-9 a 60  E- 1 3 -7 1 1 E- 1 3 
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Run R168GS.272 

x = 0.0 y = 0.0 z = 154.5 
C o n f i g u r a t i o n :  6SSlCSSBP)lSS 

Gamma-ray Data 

Energy i?J.ua~ce (MeV -1 cm-2 J Energy F1 u e n c e  (MeV-lcm-21 
(MeV) C o n f i d e n c e  I n t e r v a l  ( M e V )  C o n f i d e n c e  I n t e r v a l  

0.72 2.75E-08 
0.76 4 . 18E-08 
0.80 4.72E-08 
0.84 4.56E-08 
0.8U 4.06E-08 
0.92 3.53E-08 
0.96 3 11 E-08 
1 .ou 2 . 85E-08 
1.04 2.71E-08 
1.08 2.63E-08 
1.13 2 3 9 E - 0 8  
1.17 2,56E-08 
1.22 2.53E-08 
1.28 2,45E-08 
1.33 2.34s-08 
1.38 2.21E3-08 
1 .42  2 .  li 1 E-08 
1.47 2.U2E-08 
1.53 1.96E-08 
1.58 1.91E-08 
1.64 1.87E-08 
1.72 1.79E-08 

1 . 8 U  1.70E-08 
1.96 1.73E-08 
2.04 1.78E-08 
2*12  1.85E-08 
2.2u 1.85E-08 
2.28 1.72E-08 
2.36 1.46E-08 
2.45 1.17E-08 
2.53 9.50E-09 
2.65 8.23E-09 
2.75 7.62E-09 
2.85 7.36E-09 
2.95 7 .OBE-09 
3.05 6.66E-09 
3.15 6.4lE-09 
3.25 6 43E-09 
3.35 6 . 44 E-09 
3.45 6.ltlE-09 
3.55 5.7 1 E-09 
3.66 5.27.E-09 
3.79 4.96E-09 

1.80 i . 7 2 ~ - 0 8  

5.06E-08 
5 13E-08 
5.00E-08 
4.67E-08 
4.16E-08 
3.63E-08 
3.2lE-08 
2.94E-08 
2 80E-08 
2 7 2E-08 
2.b8E-08 
2.65E-08 
2.62E-08 
2.53E-08 
2.43E-08 
2.29E-08 
2.19E-08 
2 1 OE-08 
2 .O3E-O8 
1.99E-08 
1.95E-08 
1 J7E3-08 
1.79E-08 
1.7CSE-08 
1.81E-08 
1.86E-08 
1.92E-08 
1.93E-08 
1.79E-08 
1.53E-08 
1.24E-08 
1 .OlE-O8 
8 .87E-Og 
U.27E-09 
CS .01 E-09 
7.69E-09 
7 .30E-O9 
7 .OgE-Og 
7 13E-09 
7.15E-09 
6.89E-09 
6.46E-09 
6.07E-09 
5 .77E-09 

--I-- 

3.93 
4.06 
4.19 
4.31 
4.44 
4.57 
4 .'10 
4 . 8 3  
4.99 
5.15 
5.32 
5 050 
5 -67 
5.83 
6.00 
6.18 
6.35 
6.51 
6.70 
6.90 
7.10 
7.30 
7.50 
7 070 
7.90 
8.10 
8.30 
8 050 
8 .'T3 
8.98 
9 -23 
9.48 
9 073 
9.98 

10.30 
10.70 
11.10 
11 050 
11 090 
12.30 
12.70 
13.10 
13.50 
13-90  

4.446-09 
3 -73E-09 
3.34E-09 
3.56E-09 
4 035s-09 
5.41E3-09 
6.23E-09 
5.97E-09 
3.97E-09 
1.04E-09 

-1.40E-11 
2.08E-09 
5.90E-09 
8.56E-09 
8.43E-09 
6 1 OE-89 
3.66E-09 
2 .SOE-Og 
3 96E-09 
6.44E-09 
8.42E-09 
9.02E-09 
8.33E-09 
6.97E-09 
5 -57E-09 
4.51E-09 
3 U l  E-09 
3 .30E-Q9 
2.71E-09 
1 .99 E-09 
1.3lE-09 
7 JlE-10 
4.OS)E-lO 
1.92E-10 

-7.49E-12 
-1.33E-11 
-1.23E-11 
-1 .77E-11 
-2.52E-11 
-2.67E-11 
-2.42E-11 
-1 .96E-11 
-1 .39E-11 

5 a I bE-11 

5 3OE-09 
4.6bE-09 
4.35E-09 
4.'(5E-09 
5.74E-09 
b.CSgE-09 
7 o73E-09 
7.57E-09 
5.90E-09 
3 .OgE-09 
2.1 jE-09 
4.40E-09 
t1.40E-09 
1.09E-08 
1 .06E-O8 
U.2bE-09 
5.6bE-09 
4 6 1 E-09 
5.4UE-09 
7 *79E-09 
9.68E-09 
1 .OZE-08 
9.4OE-09 
7 *93E-09 
6.42E-09 
5.27E-09 
4.46E-09 
3 . 86E-09 
3 17 E-09 
2.38E-09 
1.62E-09 
1 .OZE-09 
b 15E-10 
3.60E-10 
1.99E-10 
1.1lE-10 
6 J6E-11 
4.49E-11 
2.94E-11 
2.56E-11 
2.32E-11 
1.77E-11 
1.6'(E-11 
1.53E-11 



Run R168NS.270 

x = 0.0 y = 0.0 z = 154.5 
C o n f i g u r a t i o n :  6SSl(SSBP)lSS 

Neutron Data  

0.91 
1.01 
1.11 
1.21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1.94 
2.11 
2.31 
2.5U 

2.90 
3.10 

2.69 

3.30 
3.51 

3 - 9 0  
3.71 

4.15 
4.46 
4 075 
5.06 
5.36 
5.64 

Energy Fluence (MeV-lcm-2) Energy Fl u e n c e  (MeV-lcm-2) 
(MeV) Conf idence  Interval ( M e V )  Conf idence  Interval 

4.89 E-06 4.94E-08 5.94 4.77E-10 5.68E-10 
3.67E-08 
2 .6  4E-08 
1.95E-08 
1.52E-08 
1.24E-08 
1 .O5E-O8 
8.89E-09 
7.4UE-09 
6 . 19E-09 
4.93E-09 
4.OOE-09 
3.25E-09 
2.62E-09 
2.23E-09 
2.00E-09 
1 .69E-09 
1.34E-09 
9.98E-10 
8.38E-10 
U.60E-IO 
8.61E-10 
7.35E-10 
6.01E-10 
5 6 2.E- 1 0 
5 6OE-10 
5 43E-10 

3.70E-08 
2.68E-08 
1.99E-08 
1.55E-08 
1.26E-08 
1.08E-08 
9.15E-09 
7 WE-09 
6.43E-09 
5 16E-09 
4 17E-09 
3.43E-09 
2.76E-09 
2.35E-09 
2.13E-09 
1.86E-09 
1.46E-09 
1.14E-09 
1 .OUE-09 
9 .‘(SE-l 0 
9 87E-10 
8 . 12E-10 
b.92E-10 
6.63E-10 
6 75E-10 
6.43E-10 

6.25 
6.55 
6 . 8 3  
7.23 
7 .73 
11.25 
8 077 
9.24 
9 .Y2 

10.23 
10.75 
11.26 
11.76 
12.40 
13.20 
1 4 - 0 5  
14.86 
15.62 
16.45 
17.44 
18.51 
19.58 
20.53 
21 043 
22 ,40  
23 043 

3.98E-10 
3 5UE-10 
3 WE-1 0 
3 .70E-10 
4.08E-10 
3 .59E-10 
3.22E-10 
3.07E-10 
3 9 1 9E-10 
3.7t5E-IO 
4.29E-10 
3 0 B9E-10 
3.55E-10 
6 .30E-l0 
1.59E-09 
2.51E-09 
2 43E-09 
1.6UE-09 

5 01 E-1 0 
4 061 E-I  0 
4 3bE-10 
4.54E-10 
5.ObE-IO 
4 0 53E- 10 
4.OoE-10 
3.90E-10 
3.93s-10 
4 54E- 10 
5.08E- 10 
4 .TOE- 9 0 
4.32E-lO 
7.05E-10 
1.6bE-09 
2.56E-09 
2 48E-09 
1.71E-09 

8.22E-16 U1.43E- 
2.63E-10 2.74E- 
5.73E-11 6.14E- 

. 7.73E-12 9.34E- 
-2.97E-12 -1 .6UE- 
-5.99E-12 -4.95E- 
-6.84E-12 - 5 e 7 b E -  
-5.95E-12 -4e83E-  
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Run Rl69GS.276 

x -46a5 y = 0.0 z = 154.5 
C o n f i g u r a t i o n :  6SSl(SSBP)lSS 

Gamma-ray Data 

Energy F luence  (MeV - 1 cn-2 ) E n e r g y  F1 uence (MeV-lcm-2) 
(MeV) Conf idence  I n t e r v a l  (MeV) Confidence I n t e r v a l  

0.72 
0.76 
0.80 
0.84 
O e 8 U  
0.92 
0.96 
1 .00 
1.04 
1.08 
1.13 
1.17 
1.22 
1.28 
1.33 
1.38 

, 1.42 
1.47 
1.53 
1 .5u 
1.64 
1.72 
1.80 
1.8u 
1.96 
2.04 
2.12 
2.20 
2.28 
2 - 3 6  
2.45 
2 - 5 5  
2.65 
2 875 
2.85 
2.95 
3.05 
3.15 
3.25 
3.35 
3.45 
3.55 
3.66 
3.79 

1.39E-08 
2.86E-08 
3.43E-08 
3 37 E-08 
3.05E-08 
2.70E-08 
2.39E-08 

2.05E-08 
1 .98E-08 
1.94E-08 
1.89E-08 
1.82E-08 
1.75E-08 
1 .70E-Q8 

1.6OE-08 
1.57E-OB 
1.56E-08 
1.54E-08 
1.49E-08 
1.42E-08 
1.41E-08 
1.43E-08 
1.43E-08 
1.45E-08 
1.51E-08 
1.52E-08 
1.42E-08 
1.22E-08 
9 .78E-09 
7.8UE-09 
6 .gCrE-Og 
6.43E-09 
5.96E-09 
5.69E-09 
5.50E-09 
5.1 1 E-09 
4 e57E-09 
4.21E-09 
4 . 3 3  E-09 
4.81E-09 
5.23E-09 
4.8OE-09 

2 . 1 8 ~ - 0 8  

1.65EL08 

3 . 1 O E - O ~  
3.56E-08 
3.65E-08 
3.46E-08 
3 14E-08 
2.78E-08 
2.47E-08 
2.26E-08 
2.13E-08 
2.06E-08 
2.01E-08 
1 .97E-08 
1.91E-08 
1.84E-08 
1.77E-OU 
1.72E-08 
1 .68E-O8 
1.64E-08 
1.62E-OB 
1.60E-08 
1.55E-014 
1 .49E-Otl 
1.48E-08 
1.50E-08 
1.50E-06 
1 S2E-06  
1.57E-08 
1.58E-08 
1.4uE-08 
1.28E-08 
1.03E-06 
8.41 E-09 
7.53E-09 
6.gUE-09 
6.51E-09 
6.23E-09 
6.05E-09 
5 .6gE-09 
5.17E-09 
4.81 E-09 
4.94E-09 
5.46E-09 

5.49E-09 
5 . 9 2 ~ 0 9  

3.93 
4.06 
4.19 
4.31 
4.44 
4.57 
4 . Y O  
4.83 
4.99 
5.15 
5.32 
5.50 
5 0 5' i  
5.83 
6.00 
6.18 
6.35 
6.51 
6.70 
6.90 
7.10 
9.30 
7.50 
7 070 
7 - 9 0  
8.10 
8.30 
8.50 
8.73 
8.98 
9.23 
9.48 
9 .Y3 
9.98 

10.30 
10.70 
11.10 
11.50 
11 .go 
12.30 
12.70 
13.10 
13.50 
13.90 

2.59E-09 
3.13E-09 
3.6lE-09 
3.90E-09 
4.1.3E-09 
4 ObE-09 
3 -33E-09 
1.92E-09 
9.76E-10 
1.65E-09 
4.02E-09 
6.39E-09 
7.06E-09 
5.77E-Q9 
3.75E-09 
2.50E-09 
2.90E-09 
4.57E-09 
6 A3E-09 
7.37E-09 
7.1 jE-09 
6.04s-09 
4.7 1 E-09 
3.62E-09 
2 e 87E-09 
2.41 E-09 
2.00E-09 
1.50E-09 
9.67E-10 
5.03E-10 
1.92E-10 
2 J ~ E - 1 1  

-3.74E-11 
-1.76E-11 

2.57E-12 
6 42E-12 

-4.55E-12 
-1.92E-11 
-2.59E-11 
-2.40 E-1 1 
-1 ,66E-ll  
-9 40E- 12 

3.45E-09 ' 
4.14E-09 
4.83E-09 
5 .20E-09 
5.40 E-09 
5 . 4 2 ~ 0 9  
5.0UE-09 
3 -71  E-89 
2.81 E-09 
3.65s-09 
6 18E-09 
U5.39E-09 
8.89E-09 
7.62E-09 
5.52E-09 
4.12E-09 
4 18E-09 
5.75E-09 
7.51E-09 
U.35E-09 
U.04E-09 
6.U7E-09 
5 J43E-09 
4.24E-09 
3 * 42E-09 
2 a WE-09 
2.38E-09 

1.23s-09 
7.09E-10 
3.70E-10 
1 J 5 E - 1 0  
g.4bE-11 
U.52E-11 
8.17E-11 
5.15E-11 
3 13E-11 
3.2YE-11 
2 e23 E-1 1 
1.22E-11 
1.20E-11 
1.16E-11 

1 . 8 2 ~ - 0 9  



Run RlbgNS.280 

x -46.5 y = 0.0 z = 154.5 
C o n f i g u r a t i o n :  4SSl(SSBP)lSS 

N e u t r o n  Data 
I.- - 

E n e r g y  Fluence (MeV-lcm-2) E n e r g y  Flue n c e  (Me v-lcm-2) 
(MeV) C o n f i d e n c e  I n t e r v a l  (MeV) C o n f i d e n c e  I n t e r v a l  

0.91 3.92E-08 3.96E-011 5.94 
1.01 
1.11 
1.21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1.94 
2.11 
2,31 
2.5u 
2.69 
2.90 
3.10 
3.30 
3.51 
3-71 
3.90 
4.15 
4.46 
4.75 
5.06 
5.36 
5.64 

2.87E-08 
2.05E-08 
1.53E-08 
1 .1 gE-08 
9.55E-09 
7 .92E-09 
6.606-09 
5.49E-09 
4.56E-09 
3 o77E-09 
3 18E-09 
2.56E-09 
2.04E-09 
1.68E-09 
1.44E-09 
1 .22E-09 

8.54E-10 
7.79E-10 
7.53E-10 
6.4SE-10 
5 27E- 10 
4 .bOE-10 
4 e21 E-10 
3 85E-10 
3 . 67E-10 

i.02~-09 

2.90E-08 
2.08E-08 
1 .55E-Q8 
1.21 E-08 
9.74E-09 
8.13E-09 
6.77E-09 

4.72E-09 
3 93E-09 
3.29E-09 
2.bgE-09 
2.13E-09 
1 .76E-09 
1.546-09 
13E-09 
1 . 1 OE-09 
9,54E-10 
ti 89E- 10 
8.30E-10 
7.31 E-10 
5.79E-40 
5.21 E-1 0 
4.88E-10 
4 . 62E-10 
4.34E-10 

5.626-09 

6.25 
6.55 
6 . 8 3  
7.23 
7.73 
8.25 
8.77  
9.24 
9 *‘/2 
10.23 
10.75 
11.26 
1.1 .76 
12.40 
13.20 
14.03 
14.86 
15.62 
16.45 
17.44 
18.51 
19.58 
2oe53 
21.43 
22 . 40 
23.43 

3.50E-10 
3.35E-10 
3.35E-10 
3 35E-4 0 
3.OUE-10 
2.64E-IO 
2.56E-10 
2.63E- 10 
2.5bE-10 
2.59E-10 
2.84E-10 
3.ObE-10 
3.08E-10 
3.28E-10 
4.88E-10 
1 .O4E-09 
1.681E-09 
1.68E-09 
1 e 18E-09 
5.82E- 10 
13E-10 
3 99E-11 
5.31E-12 

-2.09 E- 12 
-4 0 1 9E-1 2 
- 4  .‘{6E-l2 
-4.1 OE- 12 

4 1 OE- 1 0 
4 . 03E-10 
4.09E-10 
3.97E-10 
3.56E-10 
3.27E-10 
3 18E-10 
3 15E-10 
3 ,096-10 
3 .07E-10 
3 33E-10 
3.56E-10 
3 60E-10 
3e77E-10 
5.3bE-10 
1.08E-Og 
1 JlE-09 
1.71E-09 
1.20E-09 
5.95E-10 
1,92E-10 
4.2bE-dl 
6 33E-12 

-1 .27E-32 
-3.50E-12 
-4.048-32 
-3.39E-12 
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Run R170GSe28'( 

x 2 0.0 y = 0.0 z = 229.5 
C o n f i g u r a t i o n :  6SSl(SSBP)lSS 

Gamma-ray Data 

Energy F -1 m-2 Energy F l u e n c e  (MeV-lcm-2) 
(MeV) Confidence I n t e r v a l  (MeV) Confidence I n t e r v a l  

0.72 8.23E-09 1.89E-08 
0.76 
0.80 
0.84 
0.88 
0.92 
0.96 
1 .00 
1.04 
1.08 
1.13 
1.17 
1.22 
1.28 
1.33 
1.38 
1.42 
1.47 
1 *53  
1.58 
1.64 
1.72 
1.80 
1.88 
1.96 
2.04 
2.12 
2.2u 
2.28 
2.36 
2.45 
2.55 
2.65 
2.75 
2.85 
2.95 
3.05 
3.15 
3.25 
3.35 
3.45 
3.53 
3 . 6 6  
3.79 

1.4kE-Ob 
1.75E-08 
1.75E-08 
1.64E-08 
1.48E-08 
1.32E-08 
1 1 gE-08 
1.11E-08 
1 .O8E-08 
1 .09E-08 
1 .08E-08 
1 .UjE-O8 
9.45E-09 

8 . 88E-09 
8.7 1 E-09 
8.50E-09 
8.35E-Q9 
U.28E-09 
8 .O 8E-09 
7.72E-09 
7.64E-09 
7.62E-09 
7.6OE-09 
8.06E-09 
tl.80E-Og 
8,98E-og 
ti 1 OE-09 
6.49E-09 
4.85 E-09 
3 99 E-09 
3*7?E-09 
3.52E-09 
3 . 11 E-89 
2.80E-09 
2.73E-09 
2.79E-09 
2 82E-09 
2.79E-09 
2.73E-09 
2.66E-09 
2.46E-09 
2 15E-09 

gm0OE-09 

1.89E-08 
1.88E-08 
1 .BlE-Oti 
1.69E-08 
1.54E-08 
1.38E-08 
1.24E-08 
1.16E-08 
1 13E-08 
1.14E-08 
1 . 14E-08 
1 . O B E - O u  
1.00E-08 
9.51E-09 
9.36E-09 
9.22E-09 
8 .98E-O9 
US.82E-09 
8 .'j'5E-09 
8*54E-09 
ti.17E-09 
8.08E-09 
8.06E-09 
8.06E-09 
l5.4gE-09 
9 . 23 E-09 
9 -41 E-09 
8 3 1  E-09 
6.8gE-09 
5.24E-09 
4.3bE-09 
4 . 15E-09 
3 . 9OE-09 
3 49 E-09 
3 . 17E-09 
3.11 E-09 
3 . 19E-09 
3.23E-09 
3.20E-09 
3 15E-09 
3.09E-09 
2 94E-09 
2 6 1 E-09 

3.93 
4.06 
4.19 
4.31 
4.44 
4.57 
4 .'IO 
4.83 
4.99 
5.15 
5.32 
5.50 
5 . b'( 
5.83 
6.00 
6.18 
6.35 
6.51 
6.70 
6.90 
7.10 
7 - 3 0  
7.5u 
7 -70  
7 - 9 0  
8.10 
8.30 
8.50 
a . 7 3  
8 e98 
9 *23 
9.48 
9 .Y3 
9.98 

10.30 
10.70 
11 . l O  
11.50 
11.90 
12.30 
12.70 
13.lU 
13.50 
13.90 

1 -71E-09 
1.41 E-09 
1.39E-09 
1.54E-09 
1.76s-09 
2,13E-09 
2.57E-09 
2 m E - 0 9  
1 .97E-09 
4 bb E-1 0 

-5009E-10 
-3.94E-13 

1 .84E-09 
3.69E-09 
4.27E-09 
3.41E-09 
1 95 E-09 
1 .01E-09 
1 13E-09 
2 20%-09 
3 42E-09 
4.02E-09 
3.85E-09 
3 14E-09 
2.28E-09 
1.60E-09 
1 m23E-09 
1.1JE-09 
1 .OTE-Og 
9.11 E-10 
6.45E-10 
3.68E-10 
1.63E-10 
3 94E-1 1 

-2,14E-11 
-2.3 9E-11 
-9 3 8E-12 
-3.1 gE-12 
-7.64E-12 
-1.46E-11 
-1.70E-11 
-1.67E-11 
-1.34E-11 
-8. USE-1 2 

2 . 2 1 ~ - 0 9  
1.96E-09 
1 .gtiE-Og 
2 . 22E-09 
2.56s-09 
2 . gl5E-09 
3 43E-09 
3.60E-09 
3.09E-09 
1.6'1E-09 
7.07E-10 
1 35E-09 
3.29E-09 
5.OlE-09 
5.50E-09 
4.6'(E-09 
3.11 E-09 
2.04E-09 
1.99E-09 
3.02E-09 
4 1 bE-09 
4 AgE-09 
4.47E-09 
3 . 69E-09 
2.77E-09 
2.OJE-09 
1.6lE-Qg 
1.44E-09 
1 -3jE-09 
1.1 JE-09 
8.18E-10 
5,09E-10 
2.81E-10 
1.44E-10 
6.52E-11 
4.24E-11 
4.08E-11 
3.97E-11 
3 .26E-11 
2.38E-11 

1.4lE-11 
1.28E-11 
1.21E-11 

1 . " T E - l l  



Run Rl70NS.289 

x 2 0.0 y = 0.0  z = 229.5 
C o n f i g u r a t i o n :  6SSI(SSBP)lSS 

Neutron Data  

Energy ~ : u - ~ H ~ v - l c r n 3  Energy EJy.e_nc- (MeV-lcm-2) 
(MeV) Confidence I n t e r v a l  (MeV) Confidence I n t e r v a l  

-__I - ~ _-----.--I-_.I.- - -I____-- __.I. _I__ ___I__ - 

--__I-..-_ -. I -I_ -I-I_- - - -1_1_- 

0.91 1.83E-08 1.85E-08 5.94 1.49E-10 1.92E-10 
1.01 
1.11 
1.21 
1.31 
1.41 

1.41 
1.71 
1.81 
1.94 
2.11 
2.31 
2.5U 
2.69 
2.90 
3.10 
3 - 3 0  
3.51 
3.71 
3 - 9 0  
4.15 
4.46 
4.75 
5.06 
5.36 
5.64 

1.51 

1.3bE-08 
9.75E-09 
7.2OE-09 
5.58E-09 
4. WE-09 
3.77E-09 
3.15E-09 
2.59E-09 
2 .  I4E-09 
1.81E-09 
1.5tlE-09 
1.24E-09 

1 -38E-08 
9.94E-09 
7.37E-09 
5 -71 E-09 
4 .63E-09 
3 091 E-09 
3.27E-09 
2.69E-09 
2.24E-09 
I .92E-09 
1.66E-09 
1 .33E-09 

9.23E-10 9.89E- 
7.56E-10 C1.12E- 
6.86E-10 7.51E- 
5.88E-10 6.66E- 
4.82E-10 5.40E- 
3.86E-10 4.53E- 
3.34E-10 4.08E- 
3.14E-10 3.6CIE- 

6.25 
6.55 
6.83 
7.23 
7 073 
8.25 
8 .77 
9.24 
9 **(2 

10.23 
10 .75  
11.26 

0 11.76 
0 12.40 
0 13.20 
0 14.03 
0 14.86 
0 15.62 
0 16.45 
0 17.44 

2.75E-10 3.32E-10 16.51 
2.55E-10 2.92E-10 19.58 
2.28E-10 2.70E-10 20.53 
1.93E-10 2.41E-10 21.43 
1.54E-10 2.06E-10 22.40 
I .37E-10 1.82E-10 2 3 - 4 3  

1 .TOE-10 2.2IE-10 
1 . 8 l E - I O  2.34E-10 
1 .BlE-lO 2.25E-10 
1.49E-10 1 .89E-10 
9.'/9E-11 1.44E-10 
7.10E-11 1.lbE-10 
9.47E-11 1 .%E-10 
1.30E-10 1.70E-10 
1.49E-10 1 .tj5E-10 
1.54E-10 1.91E-10 

1 . l b E - l O  1.56E-10 
1.16E-10 1.54E-10 
2.40E-10 2 .7'/E-10 
5.88E-10 6.21 E-I 0 
9.40E-10 9.6bE-10 
9.57E-10 9.81 E-10 
6.91 E-IO 7.1 UE-10 
3.53E-10 3.64E-10 
1 .lbE-10 1.22E-10 
2.58E-11 2.81E-11 
3.77 E-I 2 4.83E-12 

-9.43E-13 -4.47E-14 
-2.23E-12 -1.52E-12 
-2.70E-12 -1.95E-12 
-2.43E-12 -1.45E-12 

I . 4 4 ~ - 1 0  1 . 8 3 ~ - 1 0  



Run Cl7lGS.012 

x = 0.0 y z 0.0 z = 60.5 
C o n f i g u r a t i o n :  6SSl (SSBPIlSS 

Gamma-ray Data 

Energy ~ ; l . _ u m ~ e _ I t ~ e ~ z l d  Energy Eluence (MeV-lcm-2) 
(MeV) C o n f i d e n c e  I n t e r v a l  ( M e V )  Conf idence  I n t e r v a l  

0.72 
0,76 
0.80 
0.84 
0.88 
0.92 
0.96 
1.00 
1 .04  
1 .08 
1 - 1 3  
1.17 
1.22 
1.28 
1 - 3 3  
1.38 
1.42 
1 .47  
1.53 
1 - 5 6  
1.64 
1.72 
1.80 

1.96 
2.U4 
2.12 
2.2u 
2 ,28  
2.36 
2.45 
2.55 
2 .65  

1.86 

2.75 

2.95 
3.05 
3.15 
3.25 
3.35 
3.45 
3.55 
3.66 
3 - 7 9  

2.a5 

1.27E-07 
1.86E-07 

2.07E-07 
1.88E-07 
1.64E-07 
1 -45  E-07 
1.29E-07 
1.17E-07 

1.07E-07 
1.07E-07 

2 . 1 1 ~ - 0 7  

I .  1 0 ~ - 0 7  

1 . 0 5 ~ - 0 7  
i . 0 2 ~ - 0 7  
9.87E-08 
9.53E-08 
9.26E-08 
8.98E-08 
8.57E-08 
8.15E-08 
7 J9E-08 
7.48E-08 
7.OOE-08 
6 .51 E-08 
6.27E-08 
6.41E-08 
6 .  gOE-08 
7.26E-08 
6.96E-08 
6.04E-08 
4.90E-08 
4.03E-08 
3.52E-08 
3.21 E-08 

2.96E-08 
2.92E-08 
2.8YE-08 
2.7lE-08 
2.56E-08 
2.43E-08 
2.29E-08 
2.14E-OU 
2.05E-08 

3 . 0 3 ~ - 0 8  

2.23E-07 

2.22E-07 
2 . 12E-07 
1.91E-07 
1.68E-07 
1.48E-07 
1.32E-07 

1.14E-07 
1.11E-07 
1 .lOE-O'y 
1.09E-07 
1.06E-07 

9.83E-08 
9.58E-08 
9.29E-08 
8.87E-08 
8.44E-08 
6.07E-08 
7 J5E-08 
7.27E-06 
6 . 7 8E-08 
6.5SE-08 
6.69E-08 
7.18E-08 
7 .53E-08 
7.22E-08 
6.29E-08 
5 . 14E-08 
4.26E-08 
3.76E-08 
3 . 45E-08 
3.27s-88 
3.19E-08 
3.16E-08 
3.OgE-08 
2.96E-08 
2.82E-08 
2.69E-08 
2.56E-08 
2,43E-08 
2.35E-08 

2 . 2 5 ~ - 0 7  

1 . 2 0 ~ - 0 7  

i . 0 2 ~ - 0 7  

3.93 
4.06 
4.19 
4.31 
4.44 
4.57 
4 .70  
4.83 
4.99 
5.15 
5.32 
5.50 
5 06'7 
5.83 
6.00 
6.18 
6.35 
6.51 
6.70 
6.90 
7.10 
7 030 
7.50 
7 - 7 0  
7.90 
8.10 
8.30 
8.50 
4 :13 
8.98 
9.23 
9.48 
9 **13 
9.98 

10.30 
10.70 
11 010 
11.50 
11 . g o  
12.30 
12.70 
13.lU 
13.50 
1 3 - 9 0  

1 .88E-08 
1.65E-08 
1.48E-08 
1.54E-08 
1 .8gE-O8 
2.28E-08 
2.42E-08 
1.98E-08 
9.55E-09 
1.96E-09 
4.28E-09 
1.69E-08 
3.12E-08 
3 . 'y4E-O8 
3.20E-08 
2.06E-08 
1.18E-08 
1.1 YE-08 
2.12E-08 
3.37E-08 
4.09E-08 
4 -06E-08 
3.48E-08 
2.71E-08 
2.04E-08 
1.59E-08 
1.3bE-08 
1.22E-08 

8.18E-09 
5.24E-09 
2.62E-09 
8.21E-10 

-2.6jE-10 
-4.0bE-10 
-1.46E-10 

3.44E-11 
5.87E- 1 1 
4.53E-12 

-4,08E-11 
-5 09lE-11 
-2.85 E-1 1 
-1.80E-11 

1 . o 7 ~ - 0 a  

2.22E-08 
2.02E-08 
1.91E-08 
2.06E-08 
2.42E-08 

3. O O E - 0 8  
2.69E-08 
1.72E-08 
9 0'17E-09 
1.29E-08 
2.63E-08 
3.99E-08 
4 .53E-08 
4.01 E-08 
2.82E-08 
1.85E-08 
1.70E-08 
2.6jE-08 
3.84E-08 
4.528-08 
4.46E-08 
3.84E-08 
3,OJE-08 
2.32E-08 
1 .83E-08 
1.57E-08 
1.40E-08 
1.21E-08 
9.35E-09 
4 . 19E-09 
3 3 E - 0 9  
1.44E-09 
2 85E-10 
6.88E-11 
2.6bE-10 
3 . 8 4 ~ 1 0  
3 1 bE-10 
2V29E-10 
1.58E-10 
1.50E-10 
1 .39E-10 
1.2gE-10 

2 . 8 3 ~ - 0 8  
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Run C171NS.016 

x =  0 .0  y = 0.0 z = 60.5 
C o n f i g u r a t i o n :  6SSl(SSBP)1SS 

N e u t r o n  Data  

E n e r g y  E U m c e  (MeV-lcm-2) Energy EUmsz-L!3&1- 
(MeV) C o n f i d e n c e  I n t e r v a l  ( M e V )  C o n f i d e n c e  I n t e r v a l  

-.~-I 1----.1111---c 

0.91 
1.01 
1.11 
1.21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1.94 
2.11 
2.31 
2 - 5 0  
2.69 
2.90 
3.10 
3 -30  
3 -51  
3.71 
3 - 9 0  
4.15 
4.46 
4.75 
5.Ub 
5.36 
5.64 

2 41 E-08 
1.82E-08 
1.33E-08 
1 .UUE-08 
7 -79E-09 
6.26s-09 
5.28s-09 
4.51E-09 
3 84E-09 
3.25E-09 
2.67E-09 
2.17E-09 
1.75E-09 
1.43E-09 
1.2lE-09 
1.05E-09 
9.1 UE-10 
7.75E-10 
6 0 36E-10 
5.36E-IO 
4 .96E-10 
4.51E-10 
3.94E-10 
3 . 3 6 ~ - 1 0  
3.15E-10 
3.138-10 
2 93E-10 

2.43E-08 
1.848-08 
1.34E-08 
1 .OlE-08 
7 .gOE-Og 
6.37E-09 
5.4OE-09 
4.6lE-09 
3.92E-09 
3 .35E-09 
2.76E-09 
2.24E-09 
1.82E-09 
1 . 498-09 
1.26E-09 
1.11E-09 
9.78E-10 
8.24E-10 
6.94E-10 
6.02E-10 
5.42E-10 
5.01 E-1 0 
4 .25E-I 0 
3.71E-10 
3.54E-10 
3 58E-10 
3 33E-10 

2.46E-10 2.81E-10 
2.01E-10 2.40E-10 
1.91E-10 2.3lE-10 
2.06E-10 2.42E-1 0 

5.94 
6.25 
6.55 
6.83 
7 023 
7 073 

1 .75E-10 2.1UE-10 8.25 
1.61E-10 1 .dgE-10 8 0.17 

9.24 1.64E-10 1.9slE-10 
9.72 1 J3E-10 1.99E-10 

1.82E-10 2.1UE-10 
I .83E-10 2 . l j E - I 0  
1.77E-10 2.07E-10 
1.86E-10 2.15E-10 

5.74E-10 5.98E-IO 
14.03 9.3UE-10 9.49E-10 
14.86 9 - 6 1  E-10 9.'/8E-10 

7.OYE-10 7.18E-10 
16.45 3.6UE-10 3.77E-10 

2.93E-11 3.1 1 E-1 1 

20.53 -9.72E-13 -5.94E-13 
21.43 -2.3OE-12 -2.O5E-I2 
22.40 -2.54E-12 -2.3UE-12 
23.43 -2.14E-12 -1.91E-12 

2 . 3 6 ~ - 1 0  2. ~ E - I  o 
2 . 2 7 ~ 4 0  ~ A ~ E - I O  

10.23 

11.26 
11.76 
12.40 
13.20 

10.75 

2.72E-10 3.01E-10 

15.62 

17 .44  1.27E-lo 1.31E-10 
18.51 

Y.3lE-12 5.OUE-12 19.58 
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F i g .  16 

The u n f o l d e d  e n e r g y  s p e c t r a  f o r  e a c h  s h i e l d  c o n f i g u r a t i o n  

The f o l l o w i n g  p l o t s  show t h e  f i n a l  u n f o l d e d  e n e r g y  

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

i n  MeV and  t h e  u p p e r  and  lower v a l u e s  o f  t h e  c o n f i d e n c e  

i n t e r v a l  ( see  Sect .  V I )  a r e  g i v e n  i n  n e u t r o n s  or gamma r a y s  

p e r  cm2 p e r  M e V  and p e r  s o u r c e  n e u t r o n .  The  p l o t s  a r e  

p r e s e n t e d  i n  t h e  o r d e r  shown i n  T a b l e  2 w h e r e  i t  will be  

n o t i c e d  t h a t  gamma-ray d a t a  were n o t  t a k e n  i n  some c a s e s .  

The gamma-ray d a t a ,  when t a k e n ,  a r e  shown i n  t h e  t o p  p l o t  of 

e a c h  p a g e  and  t h e  n e u t r o n  d a t a  i n  t h e  lower p l o t .  
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Gamma Energy ( M e V )  
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Gamma Energy [ M e V )  
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1.50 

A P P E N I j i X  A 

FORTRAN P R O G R A M  FOR C A L C U L A T I N G  T ( d ,  n ) 4 H e  KINEMATICS 

A l i s t i n g  o f  the F O R T R A N  program TDNA.FOR i s  g i v e n  O M  
t h e  f o l l o w i n g  p a g e s .  T h i s  p r o g r a m ,  w h i c h  t a k e s  i n k s  a c c o u n t  
t h e  d e u t e r o n  e n e r g y  l o s s  i n  t h e  TiT t a r g e t ,  Idas used t o  
calcu3.ate  t h e  s o l i d  a n g l e  f a c t o r s  3 s  d i s c u s s e d  i n  Sec t .  T V  
of this  r e p ~ r t .  J n genera l .  t h e  program is s e l f - e x p l a n a t o r y  
a n d  s h o u l d  p r e s e n t  no d i f f i c u l t y  i n  a p p l i c a t i o n .  I t  s h o u l d  
b e  n o t e d  t h a t  s u b r o u t i n e s  XXNT a n d  IN ' I 'ERP a r e  r e q u i r e d  f o r  
i n i e g r a t i o n  and  i n t e r p o l a t i o n .  S i n c e  t h e s e  a r e  u t i l i t y  
SUbprogpaM§, i t  i s  a d v i s a b l e  f o r  the  user  t o  s u p p l y  h i s  own. 
L o c a l l y ,  t h e s e  s u b p r o g r a m s  Made use  of  r o u t i n e s  t a k e n  from 
r e f .  21 wh ich  p r o v e d  t o  b e  most r e l i a b 3 e .  



PROGRAM TDNA 

T ( d , n ) A l p h a  k i n e m a t i c s  w i t h  dE/dx 

/ / / / / / / / / / / / / / / / / / / / / / / / / / D e € i n i ~ i o n s / / / / / / / / / / / / i / / / / / / / / l l / / ~  
r' / 
/ MD = D e u t e r i u m  mass P 
/ MT = T r i t i u m  mass / 
/ M N  = N e u t r o n  mass / 
/ MA = A l p h a  p a r t i c l e  mass / 
/ ED = D e u t e r o n  e n e r g y  i n  BLOCK DATA t a b l e s  / 
/ SIX = R e a c t i o n  c r o s s  s e c t i o n  / 
/ CDEDX = E n e r g y  loss i n  T i t a n i u m  / 
/ TDEDX z E n e r g y  Loss in T r i t i u m  / 
/ THL = A l p h a  de tec tor  a n g l e  i n  d e g r e e s  / 
/ D z A l p h a  d e t e c t o r  d i s t a n c e  from t a r g e t  / 
/ A D  = Diameber  of d e t e c t o r  a p e r t u r e  / 
/ T = T a r g e t  t h i c k n e s s  / 
/ X N  = T r i t i u m  l o a d i n g  / 
/ D 1 ,  D2, D3 = M o l e c u l a r  beam t r a c t i o n a l  c o m p o n e n t s  / 
/ / 
/ A l l  u n i t s  a n d  d e f i n i t i o n s  a r e  c o n s i s t a n t  / 
/ t h o s e  i n  T. R .  F e w e l l  (SC-RR-67-346). / 
/ / 
/ S u b r o u t i n e s  XINT a n d  XMTCRP a re  u s e d  t o  i n t e g r a t e  / 
/ over  e n e r g y  a n d  i n t e r p o l a t e  t o  e x p a n d  t h e  number o f  / 
/ d a t a  p o i n t s  g i v e n  i n  t h e  BLOCK DATA. / 
/ / 
................................................................. 

D I M E N S I O N  C ~ E D X ~ ~ O ~ ~ , S I E ~ l Q 0 ~ , T D E D X o , P L ( 1 0 U I , P C [ ~ O ~ ~ ~  
1 E D (  l Q 0 ,  
DIMENSION S 1 1 0 0 S , R ~ 1 0 0 ~ , D E D X ( 1 O ~ ~ ~ E M I ~ ( 3 )  
DOUBLE PRECISION XR 
REAL PZD , MT MN, M A  
COMMON / B L O K l /  NPTS,ED,SIG,CDEDX,TDEDX 
DATA MD/2.014102/  
DATA MT/3 01 603CV 
DATA MN/ 1 . 00 866 5/  
DATA MA/4.002603/  
DATA Q/ 17.589,' 
FORMAT ( 4 F )  

FORMAT ( l H / / / l H  *.ANGLE,DISTANCE,APERTURE D I A .  = ' $ 1  
ACCEPT 2 0 ,  THL, D ,  A D  
I F  (THL.EQ.O.0 . A N D .  D . E Q = O . O  . A N D .  AD.EQ.O.0) STUP 
TH = T H L * 3 , 1 4 1 5 9 3 / 1 8 0 . 0  
XK z 16 .Q*D"*2/WD**2 
TYPE 40 
FORMAT ( 1 M  ' T I  TARGET THICKNESS,TRITIUH LOADING = ' $ 1  
ACCEPT 2 0 ,  T ,  X N  
T = T * ( 4 8 . 0  + 3.O*XN)/4&4.0 
TYPE 50  
FORMAT ( 1H 'DEUTERON E N E R G Y  = ' $ 1  

T Y P E  30 

c 
c 
C 
c 
c 
c 
c 
6: 
c 
C 
c 
G 
I: 
e: 
c 
C 
c 
e 
c 
c 
c 
c 
c 
C 
c 
c 
c 
r, 
c 

20 
1 

30  

40 

50 
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A C C E P T  2 0 ,  EFJ 
TYPE 60 

A C C E P T  20,  D F ( I ) , D F ( 2 ) , D F ( 3 )  
D O  100  I = 1 ,  NPTS 
DEDX(I)=CDEDX(I)*48./(4~.~3."XM)aTDEDX(I)*3.~XN/~4~.~3.~XN) 

100 S ( I )  = I.O/DEDX(I) 
DO 200 i 'Z I ,  NPTS 

60 FORMAT ( 1 H  'FRACTIONS OF DI,D2,D3 = ' $ 1  

C A L L  X T N T  ( E D , S , N P T S , 2 , 0 . 0 , E D ( I ) , X R )  
200 R ( I 1  = X R  

DO 300 1 = 1 ,  3 
ER = E B / L  
C A L L  l N T E R P  ( E D , R , N P T S , 3 , E R , R M A X )  
D R  = RHWX - T 
I F  (DH.GT.O.0) G O  T O  350 
EMJN(I) z 0 . 0  
GO TO 300 

350 C A L L  I N T E R P  ( R , E D , N P T S , 3 , D R , E M I N ( I ) )  
30U C O N Y r N U E  

TYPE 70,  (EMJV(I3, I = 1,31 

D O  500 Z = 1 ,  NPTS 
E T  = ED(I) I- €2 
AUX = (MD + M T ) * ( N N  + M A )  
A = M D * H A * E D ( I ) / E T / A U X  
C = HT*MN/AUX*(l.O + N D * Q / ( M T ' E T ) )  

G 2 S Q R T ( A " d ) * S Q R T ( C / A  - S I N ( T H ) * * 2 ) / ( E A / E T )  
P L ( 1 1 = S 3CG ( 1 ) / G / E) E DX ( X 1 

suI."Ic = 0.0 
S11ML = 0.0 
DO 1000 I. = 1 , 3  
AUX = E B / L  
C A L L  XINT ( E D , P L , N P T S , 3 , E M I N ( I ) , A U X , X R )  
S U f I L  = T*XR*DF(I) + S U M E  
C A I , [ .  X I N T  (ED P C ,  N P T S ,  3 ,  E M I N (  I )  , A U X  XR 
SUMC = E * X R * D F ( I )  + S U N C  

RAT = S U M C / S U M L  
T Y P E  80,  R A T  
X T O T  s X K S R A T  

7 0  FORMAT ( 1 W  ' M I N I M U M  E N E R G I E S  I N  T A R G E T  = ' 3F6 .3 )  

E A  = E T " A " ( C 0 S t T M )  + S Q R T ( C / A  - SEN(TH)""2))**2 

500 P C ( I )  z S I C ( I ) / D E D X C I )  

1000 C O N T I N U E  

TYPE 90, X T O T  
80 F O R H A T  ( 1 H  ' A V E R A G E  S O L I D  A N G L E  F A C T O R  = " F 8 . 5 )  
90 FORMAT ( 1 H  ' N E U T R O N S / A L P H A  COUNT = ' 1 P E 1 2 , 5 )  

GO TO 1 
END 



C 

SUBROUTINE INTERR (X, Y, NPTS, NTERMS, XIN, YOUT) 
RETURN 
END 

SUBROUTINE XINT r E , F , N P T S , N T E R M S , E 1 , E 2 , S U M )  
RETURN 
END 

BLOCK DATA 

............................................................... 
/ / 
/ The v a l u e s  shown h e r e  a r e  t a k e n  from Fewell, / 

TABLE B-1 w i t h  Some p o i n t s  a d d e d .  / 
/ 

/ 
/ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

, 

COMMON /BLOKI/ NPTS,ED(100),SIG(100),CDEDX(IO~~,TDEDXC10~~ 
, 

DATA 
DATA 
1 
2 
3 
DATA 
1 
2 
3 
DATA 
1 
2 
3 
DATA 
1 
2 
3 

NPTS / 2 8 /  
(ED(I),I=1,100) / 0.0~0,0.015,0.020,0,a29,0.0ja,0.035, 

0 . 0 4 0 , 0 . 0 4 5 , 0 . 0 5 0 , 0 . o ~ o , o . o 7 o , o . o a o ~ o . o ~ ~ , o ~ ~ o o ~ ~ ~ ~ ~ ~ ~  
0.120 ,O. 130,O. 140 ,O. 150 ,O. I60 ,O e 170,O. 4 80 $ 0  190,O .2QU 
0 . 2 2 5 , 0 . 2 5 0 , 0 . 2 7 5 , 0 . 3 0 0 , 7 2 * 0 . 0  / 

0 . 0 2 2 , 0 , 0 3 6 , 0 . 0 5 7 , 0 . 0 8 1 , 0 . 1 1 0 , 0 . 1 ~ 0 , 0 ~ 1 ~ 3 ~ 0 . 2 ~ ~ , 0 ~ ~ ~ 0 ~ 0 . ~ 4 0 ~  
0.395,Q.400,0.395,0.375,0.350,0.350,0~320~0.~~~~~~~~~,~~~~~, 
0 . 2 3 0 , 0 , 2 1 0 , 0 . 1 6 & $ , 0 . l 3 9 , 0 . l 1 ~ , 0 . 1 0 2 , ~ 2 * 0 . ~  B 

0 . 1 4 1 , 0 , 1 5 3 , 0 . 1 6 3 , 0 . 1 7 ~ , 0 . 2 0 0 , 0 , 2 1 ~ ~ Q ~ ~ ~ 6 ~ Q . ~ ~ ~ ~  

( S I G ~ I I , I ~ I , I Q O ~  /1 .5E-4 ,1 .2E-3 ,4 .3E-3 ,0 .012 ,  

(CDEDX(I),I=l,IOO) / 0.082,0.100,0.115,0.129, 

0 . 2 4 5 , 0 ; 2 5 1 , 0 . 2 5 7 , 0 . 2 6 2 , 0 . 2 6 6 , 0 . 2 7 0 , 0 . 2 ~ ~ ~ ~ ~ 2 ~ 6 , 0 ~ 2 ~ ~ ~  
0.279,0.280,0.284,0.281,0.280,0~2a1~72*0,,0 / 

1 . 2 7 0 , 1 . 2 ~ 4 , 1 . 2 a 4 , 1 . 2 7 ~ , i . 2 ~ ~ , 1 . 2 ~ ~ ~ ~ ~ ~ ~ o ~ i . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

(TDEDX(I),~=1,100~ / 0 . 6 4 0 , 0 . 7 2 0 , 0 . 7 ~ 4 , 0 . ~ ~ ~ ~  
0.894,0,936,0.980,1 .016,1 .044,1 e 11 4,71.172,1,216,1.250, 

1 . 1 8 6 , 1 , 1 6 6 , 1 . 1 1 0 , 1 . 0 4 & $ , 0 , 9 9 4 , 0 . 9 4 3 ~ ~ 2 ~ @ ~ 0  / 

END 
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