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1. INTRODUCTION 

Th i s  r e p o r t  d e s c r i b e s  t h e  e v a l u a t i o n  of Ag-107, Ag-109 and 

Cs-133 f o r  t h e  Evalua ted  Nuclear  Data F i l e ,  Vers ion  I11 (ENDF/B-111). 

The cho ice  of  t h e  s e v e r a l  p i e c e s  of  expe r imen ta l  d a t a  used i n  t h e  

e v a l u a t i o n  and t h e  j u s t i f i c a t i o n  f o r  such a  cho ice  a r e  d i s c u s s e d  i n  t h i s  

r e p o r t .  The energy  range  covered by t h e s e  e v a l u a t i o n s  i s  from I O - ~ ~ V  

7  
t o  1 . 5 ~ 1 0  eV-. The expe r imen ta l  d a t a  has  been supplemented by t h e  

r e s u l t s  of  n u c l e a r  model c a l c u l a t i o n s  i n  t h e  energy  r e g i o n s  where 

such  d a t a  were no t  a v a i l a b l e .  These codes and t h e  r e s u l t s  of t h e i r  

c a l c u l a t i o n s  a r e  d e s c r i b e d  i n  t h e  fo l lowing  pages.  

2 .  LOW ENERGY CROSS SECTIONS 

2 .1 .  Resolved Resonance Parameters :  

Ag-107, Ag-109 

The most e x t e n s i v e  measurements of t h e  resonance  parameters  

( 1 )  on t h e  s e p a r a t e d  i s o t o p e s  of s i l v e r  a r e  due t o  Muradyan and Adamchuk . 
These a u t h o r s  g i v e  t h e  resonance  parameters  of Ag-107 up t o  915 eV and 

f o r  Ag-109 up t o  903 eV. We have made use  of t h e s e  parameters  a s  

w e l l  a s  t hose  recommended i n  BNL-325, 2nd E d i t i o n . ( 2 )  Resonance s p i n s  

where a v a i l a b l e  a r e  i n d i c a t e d  a s  g iven  i n  t he  l a t t e r  r e f e r e n c e .  The 

gamma widths  g iven  e x p l i c i t l y  i n  BNL-325 f o r  some resonances  have been 

used ; o the rwi se  we have s e t  r = 0.140 eV. The n u c l e a r  r a d i u s  used 
Y 

f o r  Ag-107 i s  0 . 7 1 3 6 5 ~ 1 0 - ~ ~  cm. which g i v e s  a  = 6 .4  b a r n s ;  a va lue  
P  

ob ta ined  i n  t h e  measurements of S h u l l  and Wollan. (3) Th i s  expe r imen ta l  

v a l u e  a l s o  a g r e e s  w i t h  t h e  measurements of Zimmerman and FIughel4) who 

ob ta ined  0 = 6.5k0.5 ba rns .  The n u c l e a r  r a d i u s  used f o r  Ag-109 i s  
P  



0 . 6 3 ~ 1 0 - ' ~  cm a v a l u e  g i v e n  by C h r i e r ~ ' ~ )  from an  a n a l y s i s  of t h e  

t r a n s m i s s i o n  d a t a  on low energy  r e sonances .  It i s  q u i t e  p o s s i b l e  t h a t  

some of t h e  r e sonances  g iven  a r e  p-wave r e sonances .  However, s i n c e  

none of them has  been s p e c i f i c a l l y  i d e n t i f i e d  a s  such a l l  t h e  resonances  

have been grouped - toge the r  a s  s-wave resonances .  The resonance  

parameters  f o r  t h e s e  two s i l v e r  i s o t o p e s  a r e  shown i n  Tab le s  I and I1 

r e s p e c t i v e l y .  

CS-133 

We have used t h e  resonance  parameters  of Cs-133 a s  g iven  by 

Garg, e t  a l .  ( 6 )  The measured resonances  ex tend  up t o  an energy  of 

3 .5  keV. The assumed va lue  of r was 0.110 eV. None of t h e  resonance 
Y 

s p i n s  a r e  known. Hence, we have put  t h e  resonance  s p i n s  a s  712; t h e  

- 12 
s p i n  of t h e  t a r g e t  nuc l eus .  The n u c l e a r  r a d i u s  used h e r e  0 . 7 5 1 6 6 ~ 1 0  cm. 

(3) Which cor responds  t o  a  0 = 7.1  ba rns  a s  measured by S h u l l  and Wollan . 
P 

Since  none of t h e s e  resonances  has  been des igna t ed  a s  p-wave r e sonances  

we have l i s t e d  a l l  of them a s  s-wave resonances .  The Cs-133 resonance  

parameters  g iven  i n  Table  111. 

2.2. 2200 mlsec Neutron Capture Cross S e c t i o n  

Ag-107, Ag-109 

We have used a  v a l u e  of 92 ba rns  f o r  t h e  2200 m/sec neu t ron  

c a p t u r e  c r o s s  s e c t i o n  f o r  Ag-109 a s  sugges ted  by Walker. ( 7 )  The 

c o n t r i b u t i o n  t o  t h e  c a p t u r e  c r o s s  s e c t i o n  from t h e  resonance  parameters  

i s  89.96 ba rns  and we have added t h e  d i f f e r e n c e  a s  a  l / v  c o n t r i b u t i o n .  

For Ag-107 we have used a  v a l u e  of 36.8 ba rns  f o r  t h e  c a p t u r e  c r o s s  

s e c t i o n .  Th i s  v a l u e  was ob ta ined  by t a k i n g  63.4 ba rns  f o r  t h e  c a p t u r e  

c r o s s  s e c t i o n  of n a t u r a l  s i l v e r  a s  measured by T a t t e r s a l l ,  e t  a1(8)  and 

c a l c u l a t i n g  t h e  c o n t r i b u t i o n  of Ag-107 by assuming 92 ba rns  f o r  Ag-109. 



I n  t h e  c a s e  of Ag-107 t h e  resonance  parameters  c o n t r i b u t i o n  2.56 barns  

f o r  t h e  c a p t u r e  c r o s s  s e c t i o n  and t h e  d i f f e r e n c e  has  been added on a s  

a  l / v  c o n t r i b u t i o n .  

CS-133 

The thermal  c a p t u r e  c r o s s  s e c t i o n  recommended by walker") f o r  

t h i s  nuc l eus  i s  29.5 ba rns .  We have used t h i s  v a l u e  i n  t h e  e v a l u a t i o n ;  

t h i s  i s  made up o f  16.06 ba rns  from t h e  resonance  parameters  and t h e  

r e s t  be ing  added on a s  a l / v  c o n t r i b u t i o n .  



3.  H I G H  ENERGY CROSS SECTIONS 

3.1. O p t i c a l  Madel Parameters  

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

lf  c a p t u r e  and t o t a l  c r o s s  s e c t i o n  measurements over  l i m i t e d  energy  

r anges  w i t h  a  few v a l u e s  of t h e  (n ,  p a r t i c l e )  r e a c t i o n  c r o s s  s e c t i o n s .  

Hence, t h e  gaps i n  t h e  expe r imen ta l  d a t a  have t o  be f i l l e d  by n u c l e a r  

model c a l c u l a t i o n s .  T h e r e f o r e ,  one has  t o  dec ide  on a  s e t  of o p t i c a l  

model parameters  s u i t a b l e  f o r  t h e  n u c l e i  under c o n s i d e r a t i o n .  Such a  

cho ice  of o p t i c a l  model parameters  was made by f i t t i n g  t h e  t o t a l  c r o s s  

s e c t i o n  d a t a  of ~ o s t e r ( ~ )  f o r  n a t u r a l  s i l v e r  and cesium between 2.5 - 

15.0 MeV. It i s  found t h a t  t h e  o p t i c a l  parameters  of Wilmore and Hodgson (10) 

g i v e  t o t a l  c r o s s  s e c t i o n s  which ag ree  q u i t e  w e l l  w i t h  t h e  expe r imen ta l  

d a t a .  The c a l c u l a t i o n s  were done wi th  t h e  ABACUS-NBARREX Code. (11) 

The o p t i c a l  model parameters  used a r e  shown i n  Table  I V .  

3 .2 .  Capture  Cross S e c t  ions  

AP-107 

The c a l c u l a t i o n s  of t h e  c a p t u r e  c r o s s  s e c t i o n  of Ag-107 were done 

u s i n g  t h e  code COMMNUC by C .  Dunford. ( I 2 )  The e x c i t e d  s t a t e s  of Ag-107 

used i n  these  c a l c u l a t i o n s  a r e  g iven  i n  Tab le  V a long  wi th  t h e i r  s p i n s  
P 
I u 

and p a r i t i e s .  One o t h e r  i n p u t  d a t a  needed by t h i s  program i s  Z T  - = a> 
0.05965 where <D> i s  t h e  average  l e v e l  spac ing  a s  determined from t h e  

neu t ron  resonance  parameter  d a t a  f o r  t h i s  nuc l eus .  T h i s  parameter  may 

a l s o  be cons ide red  a s  a normal iz ing  parameter  whose v a l u e  i s  s o  a d j u s t e d  as  

t o  g e t  a  f i t  t o  t h e  expe r imen ta l  c a p t u r e  c r o s s  s e c t i o n s .  I n  t h e  c a s e  of 
P 
1 

Ag-107 we o b t a i n  a va lue  of  Z7 2 = 0.05965 from t h e  resonance  parameters .  a: 
However, i t  was found t h a t  t h e  expe r imen ta l  c a p t u r e  d a t a  could  be f i t t e d  

w i t h  a  v a l u e  of 0.04029. The expe r imen ta l  d a t a  chosen f o r  t h e  f i t  was from 

0bninsk(13)  from 29keV t o  146keV and from t h e  U n i v e r s i t y  of Wisconsin,  
(14) 



from 145 keV t o  2.45 MeV. These measurements ag ree  q u i t e  w e l l  w i th  t h e  

Duke U n i v e r s i t y  ( I5 )  c a p t u r e  d a t a  above 60 keV o r  s o  though t h e  Duke d a t a  

seems t o  be c o n s i s t e n t l y  lower f o r  lower e n e r g i e s .  There i s  no expe r imen ta l  

d a t a  on c a p t u r e  c r o s s  s e c t i o n s  of Ag-107 a t  h ighe r  e n e r g i e s  of 14-15 MeV. 

Hence, one could  no t  e s t i m a t e  t h e  c o n t r i b u t i o n  o f  d i r e c t  and semi -d i r ec t  

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

shown a s  a  monotonica l ly  d e c r e a s i n g  f u n c t i o n  of  energy  and i s  shown 

compared w i t h  t he  expe r imen ta l  d a t a  i n  F igu re  1. 

Ag- 109 

The expe r imen ta l  c a p t u r e  c r o s s  s e c t i o n s  used f o r  t h i s  i s o t o p e  i s  a g a i n  

due t o  Kononov, e t  a l .  ( I 3 )  from Obninsk. The c r o s s  s e c t i o n  a t  24 keV i n  

t h i s  s e t  a g r e e s  q u i t e  w e l l  w i t h  t h e  s i n g l e  measurement due t o  Chaubey, e t  a l .  (16) 

However, a l l  t h e  v a l u e s  of cap tu re  c r o s s  s e c t i o n s  i n  t h i s  s e t  a r e  lower t han  

t h e  Duke v a l u e s  a s  r e a d  o f f  from t h e i r  publ i shed  cu rve .  Also ,  i f  we combine 

t h e  Obninsk v a l u e s  f o r  Ag-107 and Ag-109 i n  t h e  p r o p o r t i o n  of t h e  n a t u r a l  

abundance of t h e s e  i s o t o p e s  we g e t  a  c a p t u r e  c r o s s  s e c t i o n  f o r  n a t u r a l  s i l v e r  

which i s  about  16% lower s y s t e m a t i c a l l y  t han  t h e  Kar l s ruhe  measurements. (17) 

These d i s c r e p a n c i e s  i n d i c a t e  need f o r  f u r t h e r  a c c u r a t e  measurements on 

s e p a r a t e d  i s o t o p e s  of s i l v e r  t o  r e s o l v e  them. One could o b t a i n  a  f i t  f o r  t h e  
r 

Obninsk c a p t u r e  d a t a  w i t h  2 ~ 7  --2L = 0.02 though t h e  resonance parameters  g ive  a> 
a  va lue  of 0.0586. The c a l c u l a t e d  and expe r imen ta l  c r o s s  s e c t i o n s  f o r  Ag-109 

a r e  shown i n  F igu re  2.  

CS-133 

The most r e c e n t  and c a r e f u l  measurements of t h e  c a p t u r e  c r o s s  s e c t i o n  

of  cesium i n  t h e  keV r e g i o n  seem t o  be t hose  due t o  Kompe ( I 7 )  from 
r 

Kar l s ruhe .  We could  f i t  t h i s  d a t a  by us ing  Z T  = 0.03831; a  v a l u e  
D 

ob t a ined  from t h e  resonance  parameter  d a t a .  The c a l c u l a t e d  and expe r imen ta l  



c r o s s  s e c t i o n s  a r e  shown i n  F igu re  3 .  I n  t h e  c a s e  of t h i s  nuc l eus  we 

do  have an (n,y)  c r o s s  s e c t i o n  measurement due t o  gaim(18) a t  14.8 MeV. 

The re fo re  c a l c u l a t i o n s  of t h e  d i r e c t  and s e m i - d i r e c t  c a p t u r e  c r o s s  s e c t i o n s  

were made us ing  FISSPRO Code of Benzi ,  e t  a l .  (19) and normalized t o  t h e  

expe r imen ta l  v a l u e  of 7 . 1  mbarn a t  14.8 MeV. Th i s  c o n t r i b u t i o n  t o  t h e  

c a p t u r e  c r o s s  s e c t i o n  was added on t o  t h e  c a p t u r e  c r o s s  s e c t i o n  due t o  

compound n u c l e a r  p roces se s  above 4 .0  MeV. 

3.3.  D i f f e r e n t i a l  E l a s t i c  S c a t t e r i n g  

Since  t h e r e  i s  no expe r imen ta l  d a t a  on t h e  angu la r  d i s t r i b u t i o n  of 

e l a s t i c a l l y  s c a t t e r e d  neu t rons  from t h e s e  t h r e e  n c u l e i  we used t h e  

ABACUS-NEARREX Code t o  c a l c u l a t e  t h e  angu la r  d i s t r i b u t i o n .  The c a l c u l a t e d  

c r o s s  s e c t i o n s  were t hen  f i t t e d  t o  a  number o f  Legendre polynomials  u s i n g  

t h e  Code CHAD (20)  t o  o b t a i n  t h e  cor responding  c o e f f i c i e n t s  of a Legendre 

f i t .  

3 .4 .  I n e l a s t i c  S c a t t e r i n g  

There i s  no expe r imen ta l  d a t a  on i n e l a s t i c  s c a t t e r i n g  f o r  any of  

t h e s e  t h r e e  n u c l e i .  The r e l e v a n t  c r o s s  s e c t i o n  were t h e r e f o r e  c a l c u l a t e d  

u s i n g  COMMNUC and t h e  ene rgy  l e v e l  scheme shown i n  Table  V .  

3.5. ( n ,  p a r t i c l e )  Reac t ions  

Ag-107 

Amongst a l l  t h e  measurements of t h e  (n ,2n)  c r o s s  s e c t i o n s  on Ag-107, 

t h e r e  i s  on ly  one experiment  due t o  M i n e t t i  and P a s q u a r e l l i  (21) who 

+ 
measure s imu l t aneous ly  t h e  c r o s s  s e c t i o n s  f o r  popu la t i ng  t h e  6 ( ~ 1 / 2  = 8 . 3  

+ 
days )  me ta s t ab l e  s t a t e  i n  Ag-106 a s  w e l l  a s  t h e  1 (TI12 = 24 min) ground 

s t a t e .  They f i n d  t h e s e  two c r o s s  s e c t i o n s  t o  be 653 ? 30 m b  and 870 F 40 mb 



r e s p e c t i v e l y  a t  14.7 MeV. We have chosen then  v a l u e s  f o r  normal iz ing  

t h e  (n,2n)  r e a c t i o n  c r o s s  s e c t i o n  curve  a s  c a l c u l a t e d  by P e a r l s t e i n  (22) 

u s i n g  t h e  code THRESH. T h i s  code u s e s  t h e  s t a n d a r d  e v a p o r a t i o n  model 

of a  h i g h l y  e x c i t e d  nuc l eus  t o  c a l c u l a t e  t h e  v a r i o u s  (n ,  p a r t i c l e )  

r e a c t i o n  c r o s s  s e c t i o n s .  The c r o s s  s e c t i o n s  c a l c u l a t e d  wi th  t h i s  code 

u s i n g  a  Q = 9.531 MeV g i v e  a  curve  which p a s s e s  through t h e  expe r imen ta l  

v a l u e  of 1523 k 70 mb a t  14.7 MeV; hence we d i d  no t  have t o  r eno rma l i ze  

t h e  c a l c u l a t e d  cu rve .  Using t h e  same code and Q = -0.752, -4.354 f o r  

t h e  (n ,p )  and ( n , ~ )  r e a c t i o n s  r e s p e c t i v e l y  t h e  cor responding  c r o s s  

s e c t i o n s  were c a l c u l a t e d .  S ince  t h e r e  were no expe r imen ta l  d a t a  

a v a i l a b l e  on t h e s e  r e a c t i o n s  f o r  Ag-107, t h e  same no rma l i za t ion  

c o n s t a n t s  a s  had been used t o  normalize t h e  c a l c u l a t e d  cu rves  of 

Ag-109 t o  i t s  expe r imen ta l  p o i n t s  were used h e r e .  

Ag-  109 

M i n e t t i  and P a s q u a r e l l i  (21) obta ined  a  c r o s s  s e c t i o n  of 797 + 50 mb 

+ 
f o r  t h e  ( n y 2 n )  r e a c t i o n  on Ag-109 l e a d i n g  t o  t h e  1 ground s t a t e  of 

t h e  f i n a l  nuc l eus  Ag-108. However, t hey  d i d  not  measure t h e  c r o s s  

+ 
s e c t i o n  l e a d i n g  t o  t h e  6 m e t a s t a b l e  s t a t e  i n  t h e  f i n a l  nuc l eus .  

+ 
I n  t h e  ca se  of t h e  (n ,2n)  r e a c t i o n  on Ag-107 we popula te  a  1 ground 

+ 
s t a t e  and a  6 m e t a s t a b l e  s t a t e  i n  Ag-106. The r a t i o  of t h e s e  two 

c r o s s  s e c t i o n s  a r e  0.751. S ince  we have s t a t e s  of t h e  same s p i n  i n  Ag-108 

we can assume t h e  same r a t i o  f o r  t h e s e  two c r o s s  s e c t i o n s .  Assuming 

IJ'~) = 797 we g e t  o(m) = 598 mb g iv ing  t h e  t o t a l  (ny2n)  c r o s s  s e c t i o n  

a s  1395 mb a t  14.7 MeV. The (n ,2n)  r e a c t i o n  c r o s s  s e c t i o n  curve  a s  

c a l c u l a t e d  from t h e  THRESH code wi th  Q = 9.182 MeV was normalized t o  

t h i s  expe r imen ta l  v a l u e .  Using t h e  same code we a l s o  c a l c u l a t e d  t h e  



( n , p )  c r o s s  s e c t i o n  curve  wi th  a  Q = 0.538 MeV. Th i s  curve  was normalized 

t o  an expe r imen ta l  v a l u e  of 15 mbarn a t  14 .5  MeV. T h i s  v a l u e  was 

e s t i m a t e d  from t h e  measurements of Bayhursr and Preatwood (23) and 

Coleman. (24)  The (n,?) c r o s s  s e c t i o n  was s i m i l a r l y  c a l c u l a t e d  wi th  

Q = -3.403 and the  c a l c u l a t e d  curve  normalized t o  a  v a l u e  due t o  

(25) 
Mukerjee,  e t  a l .  

CS-133 

The expe r imen ta l  v a l u e s  f o r  t h e  (n ,2n)  c r o s s  s e c t i o n s  used i n  t h e  

e v a l u a t i o n  a r e  1620 2 150 mb a t  14.8 MeV by Qaim(18) and 1598 i 160 mb by 

Nage 1 (26) a t  14.6 MeV. T h e i r  mean of 1609 mb was used t o  normal ize  t h e  

curve c a l c u l a t e d  us ing  THRESH w i t h  Q = 9.038. The (n ,p )  c r o s s  s e c t i o n  

curve  was c a l c u l a t e d  u s i n g  a  Q = 0.121 MeV and normalized t o  10 .5  mb a t  

14.8 MeV due t o  Qaim.(18) The ( n , ~ )  c r o s s  s e c t i o n  v a l u e s  were s i m i l a r l y  

c a l c u l a t e d  w i t h  Q = -3.695 MeV and normalized t o  a  mean of t h e  expe r imen ta l  

v a l u e s  of 1.96 i .15 mb a t  14.4 MeV due t o  Lu, e t  a l .  ( 2 7 )  and 1.14 + 
.2  mb a t  14.8 MeV due t o  Qaim. (18) 

3.6. Energy D i s t r i b u t i o n s  of Secondary Neutrons 

For t h e  n u c l e i  under c o n s i d e r a t i o n ,  energy  d i s t r i b u t i o n s  of secondary 

neu t rons  o r i g i n a t i n g  from ( n J 2 n )  p roces se s  and by i n e l a s t i c  s c a t t e r i n g  

t o  a  continuum of l e v e l s  was a l s o  c a l c u l a t e d .  These energy  d i s t r i b u t i o n s  

a r e  expressed  a s  normalized p r o b a b i l i t y  d i s t r i b u t i o n s .  The energy  

d i s t r i b u t i o n s  f o r  t he se  n u c l e i  have been s p e c i f i e d  a s  an e v a p o r a t i o n  

spectrum of t h e  t ype  
-E ' 16  

f (E  - > E l )  = I e  



where I i s  t h e  no rma l i za t ion  c o n s t a n t  and 

Where 9 i s  a  tempera ture  t a b u l a t e d  a s  a  f u n c t i o n  of neut ron  energy  E 

and U d e f i n e s  t h e  upper l i m i t  f o r  t h e  f i n a l  neu t ron  energy  such t h a t  

0 < E '  < E - U .  To c a l c u l a t e  9 a s  a  f u n c t i o n  of neut ron  ene rgy ,  we - - 

used t h e  n u c l e a r  l e v e l  d e n s i t y  fo rmula t ion  of G i l b e r t  and Cameron (28) 

w i t h  s h e l l  c o r r e c t i o n s .  The b a s i c  i d e a  of t h e i r  approach i s  t o  match 

two types  of l e v e l  d e n s i t y  formulae:  

which ho lds  t r u e  f o r  e n e r g i e s  lower than  a  c h a r a c t e r i s t i c  ene rgy  E and 
X 

- - exp (2,/ZU7) 1 - 
p2 1 2  .1/4 u5/4 

&lo 

a p p l i c a b l e  t o  e n e r g i e s  g r e a t e r  t h a n  E . E may be determined from 
X X 

t h e  n u c l e a r  s y s t e m a t i c s  g iven  i n  t h i s  paper and T and E a r e  determined 
0 

by f i t t i n g  p and p a t  E = E . 'For e n e r g i e s  where t h e  formula 0 i s  
1 2 X 2 

a p p l i c a b l e  t h e  n u c l e a r  tempera ture  7 i s  

where aga in  a  and U may be determined from t h e  t a b l e s  g iven  by G i l b e r t  

and Cameron. I n  t h e  low energy  d e n s i t y  e x p r e s s i o n ,  t h e  n u c l e a r  tempera ture  

i s  cons ide red  a  c o n s t a n t  whereas i n  t h e  h igh  energy  e x p r e s s i o n  i t  i s  energy  

dependent a s  shown by t h e  e x p r e s s i o n  f o r  7 .  
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T a b l e  I R e s o n a n c e  Paramet 

E~ 
J r 

ll63@08+ 1 goJ0dD0+ P 1,57590- 1 
4,15090+ 1 1,00000+ 0 1,4293B- 1 
4,49a0a+ 1 7foL"3a80+ 0 1,5F610- 1 
5 , 1 3 ~ 0 0 +  1 l , ~ a a e n +  0 1,57350- 1 
a,35ona+ 1  m moo nu 1 1 , 4 e 0 2 7 ~  1 
1,07600+ 2 5,8080@- 1 1,42028- 1 
1.10880+ 2 5,08600- 1 1,4eB84- 1 
1,28540+ 2 5,q03b@- 1 1,42090- 1 
LD442F70* 2 3 ,9aU80+  0 1,4521a- 1 
1,547P0* 2 5,00mi30- 1 1,4?060- 1 
1,624B0+ 2 5,a8n30- 1 1,4V250- 1 
1,67100* 2 5,a0@38- 1 1,4P210- 1 
1,71203+ 2 5,40d00* 1 1,4P890- 1 
1,73100+ 2 5,a0UDa- 1 2,05780- 1 
1,83600* 2 5,fl000R- 1 1,4P152w 1 
2,02500+ 2 1,80800+ 0 1,66950- 1 
2,18200+ 2 5'8a0d0@- 1 1,4L180- 1 
2,51290+ 2 5,70300- 1 1,46510- 1 
2,600fla+ 2 5,aa000- 1 1,4P270- 1 
2,6447@+ 2 5,@0@0@- 1 1,439@0- 1 
2,70508+ 2 5,00000- 1 1,4P120- 1 
3,1090a+ 2 i l O O u O O ~  0 2,5ez0a- i 
3,299@0+ 2 5,fl0a00- 1 1,4C330- 1 
3',4734a+ 2 5,DaQ0@- 1 1,4a370- 1 
3,56200* 2 5,fl0R00- 1 1,4i?380- 1 
3,6180a+ 2 1,70n90+ 0 1 ~ 9 7 ~ 6 0 -  1 
3,7200a+ 2 5,ODu0fl- 1 1,4~?280- j. 
3,82j,B&+ 2 5,802aa- 1 1,4?'390- 1 
4,017P0+ 2 5,R0000- 1 1,4?4P0- 1 
4 , 1 0 0 1 ~ +  2 5,a~naa- I 1 , 4 ~ 3 2 0 -  1 
4,24i?B0+ 2 5,00U00- 1 lo4Q150w 1 
4,4460D+ 2 50d0808- 1 1,77950- 1 
4,6140o+ 2 S , D B ~ D B -  1 1 , 6 3 2 0 ~ ~  i 
4,66800+ 2 5,B0000- 1 2,39390- 1 
4,72200+ 2 5 , 0 0 ~ 0 0 -  1 1,55650- 1 
4,76100+ 2 5,005J08- 1 1,42490- 1 
4,7954a+ 2 5,90@00- 1 1,42630- 1 
5 , 1 2 2 7 5 ~  2 51n0680- 1 1,55390- 1 
5,24900* 2 5 , ~ 0 a 0 0 -  1 1,4t460- 1 
5,3220@+ 2 51@0r400- 1 1,41610- 1 
5;54515+ 2 5,aaaoa- 1 3,75480- 1 
5,76690+ 2 5 , n o m ~ u -  1 2 , 1 2 0 ~ 0 ~  1 
5 , 8 7 4 7 ~ +  2 5 , a ~ a a a -  1 2,95120- 1 
6,05060+ 2 5,80u00- 1 1,42460- 1 
6,25590+ 2 5,00000- 1 1,56010m 1 
6,5350a+ 2 5,m0ase- 1 1 , 6 5 5 6 0 ~  1 
6,74500+ 2 5,00000- 1 2,1791D- 1 
6,95890+ 2 5,BBBBB- 1 1,68490- 1 
7,0351J+ 2 5,00fl08- 1 1,46900- i 
9,21260+ 2 5,00@@0- 1 1,41070- 1 
7,347ea+ 2 5 , s ~ a ~ a -  1 1 , 4 1 ~ 1 8 0 ~  I 
7,52570+ 2 5,00Ld00- 1 1,94870- 1 
7,84aPd+ 2 5,70800- 1 1,45882- 1 
8 , @ 6 f l P a +  2 5 , B d f l a 4 -  1 1,46180- 1 
0,130Ed+ 2 5 ,100@@- 1 1 , 4 6 8 4 0 ~  1 
ae4Qd@b+ 2 5,R0@83- 1 1,4e740- 1 
8,8233@+ 2 5,!30Qa@- 1 2,5E820- 1 
Y,d6673+ 2 5,mE?3Bd- 1 1,51910- 1 
9,14873+ 2 5,k7FJPkia- 1 1,47268- 1 

e r s  f o r  Ag-107 

1,15879- 2 1,46800- 1 
5.92673- 3 1,37000- 1 
3.6144fl- 3 1,470B0- 1 
2,43520- 2 1,33005- 1 
2.74135- 5 1,48000- 1 
1,9789fl- 5 1,40000- 1 
8,42397- 5 lr4a00a- 1 
9 . ~ 5 2 4 ~ -  5 1,40a0am I 
1,92130- 2 1,30008- 1 
5,5970s- 5 1 , 4 e a ~ 0 ~  1 
2,5487P- 4 1,40000- 1 
2,0683Cm 4 1140000- 1 
8 , 5 0 4 8 ~ ~  5 1,4ms0ew 1 
6.57848- 2 1,40000- 1 
1.62599- 4 1,40000- 1 
1,29580- 2 1,54000- 1 
1,7726fl- 4 1140000- 1 
9,5113P- 3 1140000- 1 
2,7089Q- 4 1,40@00* I, 
3.90308- 3 1,40000- 1 
1,2500P- 4 1,400a0- 1 
1,16200- 1 1,34000- P 
3,2649an 4 I140a00- 1 
3,72742- 4 1,40000* 1 
3.7747P- 4 1140000* 1 
2,2@643- 2 1,750000 1 
2,79677- 4 1140000- 1 
3,96955- 4 1,40000r 1 
4 , 8 1 9 2 8 ~  4 1,49800- 1 
3,2401P- 4 1,40000- 1 
1,50328- 4 1,40000- 1 
3,79540; 2 1,48000- 1 
2,3199"- 2 1,40000- 1 
9,93863- 2 1 , 4 0 0 0 0 ~  1 
1,56462- 2 1,40800- 1 
3,49123- 3 1,40000- 1 
2.6278G- 3 1140000- 1 
1.5391&- 2 1,40000- 1 
4,58219- 4 1 1 4 0 0 0 0 ~  1 
1,6149F- 3 1,40000- 1 
2,3548E- 1 1,40000- 1 
7,3082a- 2 1,400001 1 
1.55120- 1 1,40000- 1 
2 , 4 5 9 8 ~ -  3 1,4a000- 1 
l,.60080- 2 1,40000- 1 
2,55649- 2 1,40000- 1 
7,79133m 2 1,40000- 1 
2 , 8 4 9 0 0 ~  2 1,40000- 1 
6,89628- 3 1,40000- 1 
1.@7430- 3 1,40000- 1 
1,08420- 3 1,40000- 1 

5,48668- 2 1,4mooo- 1 
5.88fl00- 3 114a000m 1 
6,10393- 3 1,40000- 1 
6,84329- 3 1,40000- 1 
8,7413P- 3 1,40000- 1 
1,1882"- 1 1,40000- 1 
1,1911mi 2 3,40000- 1 
7,2592aw 3 1,4Q800- 1 



Table  I1 Resonanc 

J 

5,1900@+ 0  llQOBOO+ 
3,id4000+ 1 1 , 0 0 8 0 0 ~  
3,26300+ 1 5,B0000* 
4,01000* 1 1,B0000+ 
5,'56000+ 1 8,00800* 
7,86000+ 1 1,00000+ 
8 , 7 4 3 0 8 ~  1 1,'30800+ 
9,150P0J 1 5,80000-  
1',86290+ 2 5,q0R00= 
1;1390U+ 2  9, f l0000-  
1 ,33980+ 2  1 ,g0000+ 
1 ,39700+ 2 5,30005-  
1 ,60000+ 2 5,90800-  
1 ,698@0+ 2  5,30PB0- 
1,72a01a+ 2  5,00800-  
1 ,98400+ 2  5,30800-  
2,U9600+ 2 1 ,00@00+  
2',51300+ 2  1,nklv00+ 
2,58890+ 2  5,90800-  
2 ,72seg+ 2 5 , rnua~u -  
2 ,74908* 2  5, f l0n00s 
2;83900+ 2 5 ,geasu -  
2 ,909@0* 2 t71f10a00+ 
2,v30a0+ 2 5,@0400-  
3 ,0@640*  2 5 ,80800-  
3 ,16400* 2 l ,R0d0n+  
3,2210dJ 2 5,m0300- 
3 ,27800+ 2 5,B080B- 
3,40400+ 2  5,n0f l00- 
3,60d8U+ 2 5,PBd00* 
3',87~40@+ 2  1,00fl0k4+ 
3,V160a+ 2  5,00U0B- 
3,Y800U+ 2  1,0060B* 
4,U440U+ 2  f l ,08808+ 
4 , 2 8 4 0 ~ +  2  5,uornna- 
4,41000+ 2  5,f l0d08- 
4 ,6961u+ 2  5 , a ~ a 0 8 -  
4 ,8772@+ 2 5;00U00- 
4;9528!4+ 2  5,'J0B08* 
5 ,  i40e0@+ 2  5,40a00-  
5 ,1547@+ 2  5,80808- 
5;26600* 2 5, f l0@8B- 
5,5800d+ 2 5,00680-  
5 ,6866$+ 2 5,90U0U- 
5,6543a+ 2 5,gBdBQ- 
6,a7930+ 2 5 ,00308-  
6 ,22176+ 2 5 , !?0009 -  
6,34276+ 2  5,80800-  
6 ,4821a+ 2 5,7Dfi0@- 
6 ,69450+ 2 5 ,00d0@- 
6,81500+ 2 5 , a ~ g ~ e ~ -  
6,874E'8+ 2 5 ,90600-  
7,13870J 2  5,80000* 
7 ,26080+ 2  5,90800-  
7 ,3839@* 2  5,08f l@O- 
7 ,47490+ 2  5,30000-  
7 ,52600+ 2 5,R0000- 

:e Parameters  

T- 

f o r  Ag-109 

r 
n 

I- 
Y 

1 1.25988-  2  1 ,36008-  1 
1 7.27800-  3 1 ,30000-  1 
1 1.0853P- 5  1,40000-  1 
1 4.9393E- 3 1 1 3 1 8 0 0 1  1 
1 3.20638- 2 1,39000-  1 
1 2,74768-  2 1,20000-  1 
1 6 ; 2 6 3 7 0 ~  3 1 ,30000-  1 
1 4.78280-  5  1 ,44000-  1 
1 1.23722'- 4  1,4i4000- 1 
1 5 , 7 5 3 0 0 1  5  1 ,40000-  1 
1 7.9843@- 2  1,2m0m0- 1 
i 2,127501  3  1 ,48800-  1 
1 9,9928~3- 5 1,40000-  1 
1 3,64860-  4  1 , 4 0 0 0 0 ~  I 
1 8.g18661  2  1 ,40000-  1 
1 1 ,54940 -  4  1 ,40000-  1 
1 2,3164E- 2  1 ,33000-  1 
1 1 ,2682? -  2  1,200m0- 1 
1 2,P113?~; 3  l I 48U00e  1 
1 1,98R9D- 3 1 ,40000-  1 
a a , a i 6 a a -  4  ~ ~ 4 0 0 a m -  1 
1 2.6959E- 4 l I 4 Q 0 8 0 -  1 
1 3.58173-  2  1 ,480Ba-  1 
1 3,42347-  4  1 ,48000-  1 
1 3.38718-  3  1 ,40000-  1 
1 1 ,68980 -  1 1,40000-  1 
I, 3,58940-  4  i 1 4 0 0 0 0 -  1 
I 7,24210-  3  1 ,40000-  1 
1 1,84506-  4  1 ,40000-  1 
1 1 . 4 0 4 1 0 ~  3  1 ,40000-  1 
1 4,19923-  2  1,40000- 1 
1 3,1662P- 4  1,4Q000* 1 
1 2,19459-  2  1 ,4000d-  1 
1 1.85018- 1 1,46000-  1 
1 1.82143-  2 1,4000E- 1 
1 1,89808-  4  1 ,40800-  1 
1 4,3341m1- 2 1,49008-  1 
1 2.56180-  2 1,40000-  1 
1 8.9U12f l-  4  1 ,48800-  1 
1 2,23740-  1 j . , 4080@~ 1 
1 9,9897E- 2  1 ,40000-  1 
1 9 ,179161  4  1 ,40000-  1 
1 6 , 1 4 1 7 0 -  3 1 ,40000-  1 
1 1,4207m- 1 1 ,40000 -  1 
1 1.9023P- 1 1 ,4000a-  1 
1 6,41063-  2  1,4f l f l00- 1 
a 1 . 3 9 6 8 ~ -  1 1,40000-  1 
I 1 . ~ 0 7 4 ~ ~  3  1 , 4 m ~ ~ a -  I 
1 1.V184P- 3  1,40000-  1 
1 4.3468D- 2 1,488k30- 1 
1 4,17690-  3 1 , 4 f f 090 -  1 
1 2.5'9753- 3  1 ,48000-  1 
1 1 .8703@-  3 1 ,40000 -  1 
1 2 . 8 ~ 2 4 3 -  2  i , 4 a m a -  I 
1 1,8918B- 3  1 ,40000-  1 
1 1,42173-  1 1 ,40000 -  1 
1 5,4867F-  2 1 , 40000 -  1 



Table I1 Resonance Parameters for Ag-109 (Cont'd) 

J r 'n r~ 



Table 111 Resonance Parameters for Cs-133 

E~ J I- rn 
rY 

5.93flG0+ ?i 3.501180+ 0 1.20100-  1 5>,10090- 3  1 .15080-  1 
2.26*00+ 1 3.5flZfl0+ @ 1 .26660-  1 6.6555U- 3 1.20000-  1 
4.78700+ 1 3.502f l0+ 7 1.59360-  1 l8.'93590- 2 1.40000-  1 
8*3130B+  1 3.50?q0+ fl 1 .19120-  1 9:,11590- 3  1 .10000-  1 
9 . 4 8 7 0 ~ +  1 3.5m5m+ a 1 .29470-  1 1,94730-  2 1.10000-  I 
1 * 2 6 0 7 0 +  2 3.50880+ E 2.20040- 1 l r l 0 0 4 0 -  1 1 .10000-  1 
1.42160+ 2 3 . 5 ~ ~ 0 0 +  a 1.15960- 1 5:;9615@- 3 1 .10000-  1 
1.45863+ 2 3.5009@+ fl 1.37780-  1 2,77780- 2  1 .10000-  
1 * 8 1 4 7 0 +  2 3.5@'400+ 9 1.1216a-  1 2','15540- 3  1 .10000-  1 
1.92500+ 2 3 .50 f lm+  a 1.10280- 1 2:,:77r98- 4  1 .10000-  i 
2 * a @ 9 0 0 +  2 3.50v:g0+ P 1.38350-  1 2.83480- 2  1 .10000-  1 
2 * 7 7 3 0 8 +  2 3.50030+ 1 .12880-  1 2:.'87960- 3  l. iBk?BD- 1 
2 - 2 5 3 5 0 +  2 3.5BdDa+ a 1.32270-  1 2.22660- 2  1.10ek30- 1 
2.34400+ 2 3 . 5 0 d ~ u +  e 5.Pe060- i 3:,,9ee60- i i . i 0 0 s a m  1 
2 * 3 8 4 0 0 +  2 3.5eJf l01 2 1.23900-  1 1,,,38960- 2  1 .100g0-  1 
2.59000+ 2 3.5aaf l0+ Q j,.10320; 1 3,,,21870- 4  1 .10000-  1 
2.95600+ 2 3.50280+ fl 2.01120- 1 9.11230-  2  1 .10000-  1 
3 * ? 4 9 9 0 +  2 3.5PL00+ 4 1.10350-  1 3349238-  4  1 .10000-  1 
3.59010+ 2 3.5a280+ 0 1.47890-  1 3','7895a- 2 1.10000-  1 
3 * 7 7 4 3 0 +  2 3.50dgB+ 0 1 .28650-  1 1:,'86500- 2  1 . 1 0 0 0 0 ~  1 
4*9116P+  2 3.5Eafl@+ P 3.50350-  1 2 , 4 0 3 5 0 -  1 1.10000-  1 
4 - 1 3 5 0 @ +  2 3.5DQ80+ fl 1.68970-  1 5.89716' 2  1 .10800-  1 
4.15530+ 2 ?.sa,nw+ fi l . 1 4 @ 8 0 -  1 4':0769a- 3  1 .10e00-  1 
4.38830+ 2 3 . 5 8 ~ 0 0 4  0 1.74340-  1 6',43a50- 2  1 .10000-  i 
4 * 3 7 5 a 0 +  2 3.5009P+ 0 1.10420-  1 4,18330- 4  1 .10000-  1 
4.69890+ 2 3.5agg0+ 0 2.11880- 1 1 ~ 0 1 8 ~ f l -  1 1 .10800-  j, 
5*1163m+ 2 3.58E00+ 0 2.34410- 1 1y24418 -  1 1.10000-  1 
5 * 1 9 6 7 0 +  2 3.5flP00+ 0 2.17140- 1 1:'07140- 1 1.10000-  1 
5 . 6 ~ 1 3 ~ 0 +  2 3 . 5 m d +  0 1.88110-  1 7.0113a-  2 1 . 1 ~ 0 0 0 ~  1 
5.b@398+ 2 3.50480+ Q 1.29P70- 1 14:90730- 2  1 .10000-  1 
5 * 8 5 5 2 f l +  2 3.50a0Dt  @ 2.79380- 1 1.69380-  1 1.10000-  1 
6 * 2 2 5 9 0 +  2 3 . 5 ~ ~ 0 0 +  e 1 .11000-  1 9 . 9 8 ~ 7 0 -  4  l . l O O O a m  1 
6 * 4 6 2 8 ~ +  2 3 .5@h90+ @ 1 .60840-  1 5y08440-  2 1.10000-  1 
6*8444P+  2 3.50wP0+ a 1.12620-  1 2 , 6 1 6 2 0 -  3  1 . l 0 0 0 0 -  1 
7 * 1 2 3 1 0 +  2 3.58?40+ F 1.13200-  1 3.20270- 3  1 .10000-  1 
7*2661P+  2 3 . 5 P Z q Q +  fl 2,28610- 1 l1,1861B1 1 1.10000-  1 
7.38G08+ 2 3.5@Wn0+ 9 1 .11090-  1 1.08660-  3  1 .10000-  1 
7 * 0 2 6 7 0 +  2 3.5P340+ ~3 1 .87340-  1 7'.'73360- 2  1 .10000-  1 
7.9572f l+ 2 3 .508PDt  E 4 .14650-  1 3.04650-  1 1.10000-  1 
8*"5668+ 2 3.58b:88+ J 1.21370-  1 1:13670- 2  1 . 1 0 0 0 0 ~  3, 
6.21V0P* 2 3.5fiP0+ Q 1.11720-  1 1:,:7192@- 3 1.10000-  1 
8 * 3 2 7 1 9 +  2 3.50LmU+ 0 1 .15770-  1 5.77130-  3  1 .10000-  1 
8.0392fl. 2 ~ , ~ O U R O +  0 2.92230- 1 1!:e223e- 1 1.10000- 1 
8.72340+ 2 3.50@30+ P 1.29490-  j. 1.94930-  2  1 .10000-  1 
9+m657@+ 2 3.5flFyg0+ 3 2.15380-  1 1:'05380- 1 1.10000-  1 
9.14118+ 2 3.5@C00+ 3 1.12420-  1 2;'4187@- 3 1.10000-  1 
9.78488+ 2 3 . 5 8 3 0 +  B 1 .16230-  1 6,,#23P50- 3  1.100001 1 
9.86440+ 2 3.5PdPB4 fl 1.47690- 1 3.76890- 2  1 .10000-  1 
9 * 9 4 1 5 0 +  2 3.5flc490+ 8 i . 8 8 8 2 0 -  1 7"ae25ca- 2  1.10erae- 1 
1.0187P+ 3 3.506a0+ 4 1 .16390-  1 6': '38340- 3  1.10P00- 1 
1 . ~ 1 4 8 +  3 3 . 5 ~ ~ 4 a +  3 2,79380- 1 1:6938e- 1 1.10000-  1 
i . v e 6 @ +  3 3 .5 f l r ~a0+  9 1.48670-  1 31'86730- 2  1 .10000-  1 
l . g 0 9 6 8 +  3 3.5@7180+ F 1.62330-  1 5.23280-  2  i . l 0 @ 0 i J -  1 
1 .1193@+ 3 3 .5PT3k3+  a 3.18650-  1 2,00658- 1 1.10000-  1 
1.1349n+ 3 3 .5@kB0+ 2.2454P- 1 1.'1454@- 1 1 . / 0 @ 0 0 -  1 
1.156204 3 3.5PGP@+ Z 1 .33808-  1 2 : 3 ~ 8 2 d -  2  1.10P00- 1 
1 .17700+ 3 3.5838iJ+ (4 1.78610-  1 6.8615w- 2 1.10008-  1 
1 * 1 8 7 E 0 +  3 3 .5Et f l0+  " 1.30670-  1 2 ; ~ 6 7 2 8 -  2  l . 100D0 -  1 
1.23970+ 3 3.52JPi4+ 7 3.42380-  1 233238E- 1 1.10008-  1 



Tab le  I1 

E~ 

1.24930+ 
1.257-6fl+ 
1.27260+ 
1.285710+ 
1.3C6301+ 
1.31280+ 
1.322@0+ 
1 *32930+ 
1. z454p+ 
1.313980+ 
1.47320+ 
1.42910+ 
1.4433P+ 
1.4531P+ 
1.4646P+ 
j .49V9g+ 
1.5249@+ 
1.53319+ 
1.!34550+ 
1.5;3388+ 
1.55420+ 
1 61 630+ 
j.6270@+ 
1.46460+ 
1 Oe258+ 
1.7"550+ 
1.72600+ 
1.734804 
1.76390t 
1.3?96PI+ 
j .6286l?+ 
1 .Y4300t 
j.5493mt 
1 .i35370+ 
1. d9950+ 
1 91554+ 
1.93440+ 
1.95$~?0+ 
2 .  Ll#;d00+ 
2 - P51CIP t  
2 ."5gooi 
7 .:QPgE+ 
2 . p 5 9 @ 0 +  
2 - 1 3  4@0+ 
2.12200+ 
2.1330@+ 
2.16j(lC1+ 
2.17209+ 
2. :8200+ 
2.197@0+ 
2.2610F+ 
2.2fiP00+ 
2.295da+ 
i*312flm+ 
2 -  34300+ 
2.352@P+ 
2.37600+ 
2 . z e 7 a ~ 1 +  
2.342@LZ+ 
2.4250@+ 
~ . 4 L 7 0 3 +  

I Resonance Parameters  f o r  

J r 
Cs-133 (Cont ' d )  

rn I- Y 

41:24158- 2 1.10000= 1 
3,56P30* 1 1.10000m 1 
2,85390- 3 1.10000- 1 
1.7889Bm 1 1.10000- 1 
2716860- 3 1.10000* 1 
21:1740@- 3 1.10000- 1 
1,.,5998g- 1 1.10000- 1 
1,.,45840- 1 1.10000- 1 
1,.,4672Uw 3 1.10000- 1 
3.72800- 2 1.10000- 1 
1:.:43360- 1 1.10000- 1 
1,.,20970- 2 1.10000- 1 
3,.,79910- 3 1.10000- 1 
2.0585@- 1 1.10000- 1 
1y22460- 2 1.10000- 1 
5:.:38750- 3 1.10000- 1 
8e,5910gg 2 1.10000- 1 
1.72280- 2 1.10000- 1 
3:.:9313e- 2 1.10000~ .I 
3,..97970- 3 1.10000- 1 
3,.,9927a0 1 1.10000- 1 
1,20610- 1 1.1000ffi- 1 
3.22690- 3 1.10000- 1 
8:'97590- 2 1.10000= 1 
4:.:10180- 1 1.10@00- 1 
1;,2389@- 1 1.10000- 1 
116618@- 3 1.10000- i 
4.99810- 2 1.10000- 1 
11:25890- 1 1.10@00- 1 
3.40320- 2 1.10000- 1 
4'.,2762e- 3 1,10000- 1 
5,15160- 3 1.10E00m 1 
3,'~1020- 2 1.10000- 1 
1.29160- 2 1.10a00- 1 
4.:3563@- 3 1.10B00- 1 
1.313PW- 2 1.10000- 1 
3:.:51858- 3 1.10088- 1 
8,.,84B80- 2 1,10000m 1 
21,6833@w 3 1.108a0- 1 
3.1782d- 2 1.10000- 1 
4:.19926uw 1 1.100B0* 1 
4.57170- 3 1.10000- 1 
~1:19120- 1 1.10aQ0- 1 
1-83910- 3 1.10800- 1 
3.0483u- 1 1.10000- 1 
4;:6184~- 3 1.10a00- 1 
9,29730- 3 1.100001 1 
2:'33828- 2 1.10000- 1 
1:'30790- 1 1.10088- 1 
4;'6872@- 2 1.10000- 1 
3;3285@* I, 1.10gU0- 1 
2>:29208- 1 1.10000- 1 
6,70698- 2 1.10000- 1 
2.21180- 1 1.10000- 1 
1;.;93620- 3 1.1QE08- 1 
1,.,93990- 3 i.i~a00- 1 
l,E7240+ 0 1.10000- f. 
9,77148- 3 1.10000- 1 
1,46720- 2 1.10000- 1 
1.971401 1 1.108D0- 1 
4;'9467~* 3 1.10000- 1 



T a b l e  

E~ 

2 * 4 5 8 E p l +  
;?.4748B+ 
2.492ffi@+ 
2 .5>30@+ 
2 .52480+ 
2.5378@+ 
2 .55100+ 
7 57GI0@+ 
5 591a0+ 
p.5<;4D@+ 
7.42301"+ 
2.6930pl+ 
?.775V1?+ 
2.723[3@4 
?.733156'+ 
? . 7 5 5 0 0 +  
3 .77708+  
2.7940@+ 
2 538004 
? . 6 7 6 0 0 +  
2 - ? 3 2 0 0 +  
2 .09804+  
2. Slrn0fl+ 
2 - Q 2 5 a E +  
2. P43Dt?+  
2 .9?2aE+ 
3 . f l i "700+ 
3 .V:16fi!p+ 
3 .*710G4+ 
3 .9550P+ 
3 .11400+ 
3 1274flOt 
3.1580C1+ 
3 1 3 ? b a +  
3 . 3 7 6 Z ~ t  

33500+  
3.3540mt 
3.37315P+ 
3.4V72a@+ 
3 . 4 2 2 8 @ +  
J .a44apl+ 
3.481?fia+ 
3 . 5 " a a F t  

I11 Resonance Parameter for 

J I- 

Cs-133 (Cont'd) 

r 
Y 

1,:98310- 3  1 .10000-  1 
5,37180- 2  1 .10000-  1 
4.99200-  3  1 .10800-  1 
3:.:0018@- 2 1 .10000-  1 
2 .@096@-  3 1 .10000-  1 
3:'52580- 2  1 .10000-  1 
1 y 2 1 4 6 0 -  1 1.1000a-  1 
3;5487Eg 2 1 .10000-  1 
1:,:52710- 2 1 .10000-  1 
7 .14410-  2  1 .10000-  1 
5:,:12150- 3  1 .10000-  1 
1,.,24310- 1 1 .10000-  1 
2.88940-  3  1 . 1 0 0 0 0 1  1 
5; '740~B- 1 1 .10000-  1 
2,09110- 3  1 .10008-  1 
6.29860-  1 1 .10000-  1 
5 y 2 6 9 7 0 -  3 1.1000B- 1 
2:'74860- 1 1 .10000-  1 
5,32730- 3  1.100004- 1 
2:,114518- 3  1,10000- 1 
2,.,15110- 3  1 .10000-  4 
1 , 9 3 8 0 0 -  1 1,1tJ0001 f 
1 , 4 5 6 5 0 -  1 1 . 1 0 0 0 8 1  1 
2.1633dm 3 1 .10000-  1 
3,03800- 1 1.10000-  1 
9:'8294ow 2 1 .10000-  1 
8.77380-  2  1..18000- 1 
2:'63610- 1 1 .10000-  
3:87920- 2 1.10000-  t 
1:'6690om 2 1.10000-  1 
2,23210- 2  1 .10008-  1 
3.3514Mm 1 1.1000a-  1 
3,3675flw 2 1 .10008-  1 
1 , 1 2 9 6 0 +  0 1 .10000-  1 
7.47470-  1 1 . 1 0 0 0 0 -  1 
2:.:13670- 1 1.10000-  1 
2.66400-  1 1 .10000-  1 
1;,'0454@- 1 1.10000-  1 
2.33310- 2 1 .10000-  1 
3,:50990- 1 1 .10000-  1 
5,86860-  2  1.1m000- 1 
1','53380+ 0 1 .10000-  I. 
1';1832@- 1 1.18000-  1 



Tab le  I V :  O p t i c a l  Model Pa rame te r s  

2 
U = 47.01 - 0.267 - 0.00118E MeV 

W = 9.52 - 0.053 MeV 

S p i n  o r b i t  t e r m  = 0 .  



Ag-  107 

E (keV) J= 
ex - 

0 . 0  112- 

93.0 7/2+ 

126.0 9/2+ 

325.0 312- 

423..0 512- 

787.0 312- 

922.0 5/2+ 

Continuum 
>, 950 keV 

Table V Energy Levels 

Ag-  109 

Continuum 
>, 710 keV 

Continuum 
& 650 keV 
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