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

T h i s  i s  a n  u p d a t e d  e d i t i o n  o f  t h e  1 9 9 5  
b oo k l e t  of  t h e  s a m e  n a m e †.  

T h i s  b o o k l e t  p r e s e n t s  s e l e c t e d  p r o p e r t i e s  
of a l l  k now n  n ucl id e s  a n d  t h e i r  k now n  i som e r ic 
s t a tes. P roper ties of ionized a toms a re not included. 

T h e  d a t a  g ive n  h e r e  a r e  t a k e n  mos t ly  f rom  t h e  
a d o p t e d  p r o p e r t i e s  of  t h e  v a r io u s  n u cl i d e s  a s  
g ive n  i n  t h e  E v a l u a ted  N uclea r  S t r uct u re D a t a  
F i l e  ( E N S D F ) [ 1 ] .  T h e  d a t a  i n  E N S D F  a r e  
b a sed on  expe r im e n t a l r es u l t s  a n d a r e p u blis h ed 
i n  N u c l e a r  D a t a  S h e e t s [ 2 ]  f o r  A  4 4  a n d  i n  
N u c l e a r  P h y s i c s [ 3 , 4 ]  fo r  A < 4 4 .  F o r  n u c l i d e s  
fo r  w h ic h e i t h e r  t h e r e  a r e  n o  d a t a  i n  E N S D F  
o r  t h o s e  d a t a  h a v e  s i n c e  b e e n  s u p e r s e d e d ,  
t h e  h a l f – l i f e  a n d  t h e  d e c a y  m o d e s  a r e  t a k e n  
e i t h e r  f r o m  r ece n t  l i t e r a t u r e [5]  o r  f r o m  o t h e r  
s o u r c e s [e . g . ,  6 , 7 , 8 ] .  T h e  g r o u n d – s t a t e  m a s s  
e x c e s s e s  a r e  f r o m  t h e  m a s s  a d j u s t m e n t s  b y  
G .  A u d i  a n d  A .  H .  W a p s t r a [ 9 ] .  T h e  i s o t o p i c  
a b u n d a n c e s  a r e  t h o s e  of  N .  E .  H ol d e n [ 1 0 ] .  

F o r  o t h e r  r e f e r e n c e s ,  e x p e r i m e n t a l  d a t a ,  
a n d  i n fo r m a t i o n  o n  t h e  d a t a  m e a s u r e m e n t s ,  
p l e a s e  r e fe r  t o  t h e  o r ig i n a l  e v a l u a t io n s  [1 – 4].  
T h e  d a t a [ 1 ]  w e r e  u p d a t e d  t o  J u l y  3 1 ,  1 9 9 9 .  

†T h e  f i r s t  N u clea r  W a l le t  C a r d s  w a s  p r od u ce d  
 b y  F .  A j z e n b e r g – S e l o v e  a n d  C .  L .  B u s c h  
 in  1971. The Isotopes P roject , Lawrence Ber keley 
 N a t i o n a l  L a b o r a t o r y ,  p r o d u c e d  t h e  n e x t  
 e d i t i o n  i n  1 9 7 9  b a s e d  u p o n  t h e  T a b l e  o f  
 I s o t o p e s ,  7 t h  e d i t i o n  ( 1 9 7 8 ) [ 1 2 ] .  T h e  
 subsequen t edit ions, t hird in 1985, fou r t h in 1990, 
 a n d  t h e fif t h  ed i t ion  i n  1995, we r e p rod uced by 
 J . K. Tuli, NNDC, Brookhaven National Labora tory. 
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E x p l a n a t i o n  o f  T a b l e

C o l u m n  1 ,  I s o t o p e  ( Z,  E l ,  A ) :

N u c l i d e s  a r e  l i s t e d  i n  o r d e r  o f  i n c r e a s i n g  
a t o m i c  n u m b e r  ( Z ) ,  a n d  a r e  s u b o r d e r e d  b y  
i n c r e a s i n g  m a s s  n u m b e r  ( A ) .  A l l  i s o t o p i c  
s p ecie s  a r e  i ncl u d e d  a s  well  a s  a l l  i som e r s  wi t h  
h alf–life0.1 s, a nd some wit h h alf–life1 ms which 
decay by SF,  or p emissions. A n uclide is included 
eve n  if on ly i t s  m a s s  e s t i m a t e  o r  i t s  p rod uc t ion  
cross sect ion  is  ava il a ble. For  t h e l a t t e r  n uclides 
T /12  l i m i t  o r  a n  a p p r ox i m a t e  v a l u e  i s  g i v e n  a s  
e s t i m a t e d  f r o m  s y s t e m a t i c s [ 8 ] .  

I s o m e r i c  s t a t e s  a r e  d e n o t e d  b y  t h e  s y m b o l  
" m "  a f t e r  t h e  m a s s  n u m b e r  a n d  a r e  g i v e n  i n  
t h e  o r d e r  o f  i n c r e a s i n g  e x c i t a t i o n  e n e r g y .

T h e  2 3 5 U  t h e r m a l  f i s s i o n  p r o d u c t s ,  w i t h  
f r a c t i o n a l  c u m u l a t i v e  y i e l d s  1 0 – 6 ,  a r e  
i t a l i c i z e d  i n  t h e  t a b l e .  T h e  i n f o r m a t i o n  o n  
fi s s io n  p r od u c t s  i s  t a k e n  f r o m  t h e  E N D F /B –VI  
f i s s io n  p r o d u c t s  f i l e [ 1 1 ] .  

T h e  n a m e s  fo r  e l e m e n t s  Z= 1 0 4 – 1 0 9  a r e  t h os e  
a d o p t e d  b y  t h e  I n t e r n a t i o n a l  U n i o n  o f  
P u r e  a n d  A p p l i e d  C h e m i s t r y  ( 1 9 9 7 ) .  

C o l u m n  2 ,  J  :

S p i n  a n d  p a r i t y  a s s i g n m e n t s ,  w i t h o u t  a n d  
w i t h  p a r e n t h e s e s ,  a r e  b a s e d  u p o n  s t r o n g  
a n d  w e a k  a r g u m e n t s ,  r e s p e c t i v e l y .  S e e  t h e  
i n t r o d u c t o r y  p a g e s  o f  a n y  J a n u a r y  i s s u e  o f  
N u c l e a r  D a t a  S h e e t s [ 2 ]  f o r  d e s c r i p t i o n  
o f  s t r o n g  a n d  w e a k  a r g u m e n t s  f o r  J   
a s s i g n m e n t s .  



v

E x p l a n a t i o n  o f  T a b l e  ( c o n t . )

C o l u m n  3 ,  M a s s  E x c e s s ,   :

M a s s  e x c e s s e s ,  M – A ,  a r e  g i v e n  i n  M e V  
w i t h   ( 1 2 C ) = 0 ,  b y  d e f i n i t i o n .  F o r  
i s o m e r s t h e v a l u e s a r e o b t a i n e d b y a d d i n g
t h e  e x c i t a t i o n  e n e r g y  t o  t h e   ( g . s . )  v a l u e s .  
W h e r e v e r  t h e  e xci t a t io n  e n e r gy  i s  n o t  k n ow n ,  
t h e  m a s s  e x c e s s  f o r  t h e  n e x t  l o w e r  i s o m e r  
( o r  g . s . )  i s  g i v e n .  T h e  v a l u e s  a r e  g i v e n  t o  
t he accu r acy de t e r mined by u nce r t a in ty in  (g.s.) 
( m a x i m u m of t h r e e  f ig u r e s  a f t e r  t h e  d eci m a l) .  
T h e  u n c e r t a i n t y  i s   9  i n  t h e  l a s t  s i g n i f i c a n t  
fig u r e .  An  a p p e n d e d  "s" d e no t e s  t h a t  t h e  v a l u e  
i s  o b t a i n e d  f r o m  s y s t e m a t i c s .  

C o l u m n  4 ,  T /12 ,    o r  A b u n d a n c e :

T h e h a lf– l ife  a n d  t h e  a b u n d a nce (i n  b o l d  f a c e ) 
a r e  s h ow n  fol low e d  by  t h e i r  u n i t s  ("%" s y m bol  
i n  t h e  c a s e  of  a b u n d a n ce )  w h ic h  a r e  fo l low e d  
b y  t h e  u n c e r t a i n t y ,  i n  i t a l i c s , i n  t h e  
l a s t  s i g n i f i c a n t  f i g u r e .  F o r  e x a m p l e ,  
8 . 1  s  1 0  m e a n s  8 . 1  1 . 0  s .  F o r  s o m e  v e r y  
s h o r t – l i v e d  n u c l e i ,  l e v e l  w i d t h s  r a t h e r  t h a n  
h a l f– l i v e s  a r e  g i v e n .  T h e r e  a l s o ,  t h e  w i d t h  i s  
f o l l o w e d  b y  u n i t s  ( e . g . ,  e V ,  k e V ,  o r  M e V )  
w h i c h  a r e  f o l l o w e d  b y  t h e  u n c e r t a i n t y  i n  
i t a l i c s ,  i f  k n o w n .   A s  s t a t e d  a b o v e  w h e n  a  
l i m i t  o r  a n  a p p r o x i m a t e  v a l u e  i s  g i v e n  i t  i s  
b a s e d  o n  s y s t e m a t i c s ,  m o s t l y  f r o m  [ 8 ] .  

F o r  2  –  a n d  2   d e c a y  o n l y  t h e  l o w e s t  v a l u e  
o f  t h e i r  s e v e r a l  l i m i t s  ( e . g . ,  f o r  0   o r  2  ,  
e t c . ) i s  g i v e n .  

I f  a  n e w  m e a s u r e m e n t  of  T /12  h a s  s i n ce  b eco m e  
a v a i l a b l e  i t  i s  p r e s e n t e d  i n  p l a c e  of  t h e  
e v a l u a t e d  v a l u e  i n  E N S D F .  
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E x p l a n a t i o n  o f  T a b l e  ( c o n t . )

C o l u m n  5 ,  D e c a y  M o d e :

D ec a y m od e s  a r e  g ive n  i n  d ec r e a s i n g  s t r e n g t h  
f r o m  l e f t  t o  r i g h t ,  fo l low e d  b y  t h e  p e r ce n t a g e  
b r a n c h i n g ,  i f  k n o w n  ( " w "  i n d i c a t e s  a  w e a k  
b r a n c h ).  T h e  p e r ce n t a g e  b r a n c h i n g  i s  o m i t t e d  
w h e r e  t h e r e  i s  n o co m p e t i n g  m od e  of  d ec a y  o r  
no o t h e r  mode h a s  bee n  obse r ved . A "?" i n d ica t e s  
a n  exp ec t e d  b u t  no t  ob s e r ve d  mod e of d eca y[8].  
T h e  v a r io u s  m o d e s of  d e c a y  a r e  g i v e n  b e lo w :  

 –   –  d e c a y   

   ( e l e c t r o n  c a p t u r e ) ,  o r   
+ + ,  o r   +  d e c a y  

I T  i s o m e r ic  t r a n s i t io n   
( t h r o u g h    o r  co n v e r –  
s io n – e l e c t r o n  d e c a y)  

n ,  p ,   ,  . . .  n e u t r o n ,  p r o t o n ,   
a l p h a ,  . . .  d e c a y  

S F  s p o n t a n e o u s  f i s s io n   

2  – ,  3  ,  . . .  d o u b l e   –  d e c a y  ( – –) ,   
                   d e c a y  t h r o u g h  
                   e m i s s io n  of  3   ' s ,  . . .  

 – n ,   – p ,  d e l a y e d  n ,  p ,   ,  . . .   
 –  ,  . . .  e m i s s io n  fo l lo w i n g   –   

d e c a y  

 p ,   ,  d e l a y e d  p ,   ,  S F ,  . . .   
 S F ,  . . .  d e c a y  fo l lo w i n g    o r   +   

d e c a y  
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

  0  n   1  1 / 2 +   8 . 0 7 1 1 0 . 2 4  m  2 –

  1 H    1  1 / 2 +   7 . 2 8 9 9 9 . 9 8 5 %  1
  2  1 +  1 3 . 1 3 6 0 . 0 1 5 %  1
  3  1 / 2 +  1 4 . 9 5 0 1 2 . 3 3  y  6 –
  4  2 –  2 5 . 9 4 . 6  M e V 9 n
  5   3 6 . 8 5 . 7  M e V 2 1 n
  6   4 1 . 9 1 . 4  M e V 3 3n ?

  2 H e   3  1 / 2 +  1 4 . 9 3 1 0 . 0 0 0 1 3 7 %  3
  4  0 +   2 . 4 2 5 9 9 . 9 9 9 8 6 3 %  3
  5  3 / 2 –  1 1 . 3 9 0 . 6 0  M e V 2  , n
  6  0 +  1 7 . 5 9 4 8 0 6 . 7  m s  1 5 –
  7  ( 3 / 2 ) –  2 6 . 1 1 1 6 0  k e V 3 0 n
  8  0 +  3 1 . 5 9 8 1 1 9 . 0  m s  1 5 – , –n 16%
  9  ( 1 / 2 – )  4 0 . 8 2 6 5  k e V 3 7 n
 1 0  0 +  4 8 . 8 1 0 . 1 7  M e V 1 1 2n ?

  3 L i   4  2 –  2 5 . 3 6 . 0 3  M e V p
  5  3 / 2 –  1 1 . 6 8  1 . 5  M e V  , p
  6  1 +  1 4 . 0 8 6 7 . 5 9 %  4
  7  3 / 2 –  1 4 . 9 0 8 9 2 . 4 1 %  4
  8  2 +  2 0 . 9 4 6 8 3 8  m s  6 – , –
  9  3 / 2 –  2 4 . 9 5 4 1 7 8 . 3  m s  4 – , –n 50 . 8%
 1 0  ( 1 – , 2 – )  3 3 . 0 5 1 . 2  M e V 3 n
 1 1  3 / 2 –  4 0 . 8 0 8 . 5  m s  2 – , –n 0 . 027%,

–n
 1 2   5 0 . 1 s  < 1 0  n s  n ?

  4 B e   5  ( 1 / 2 +)  3 8 . s p
  6  0 +  1 8 . 3 7 5 9 2  k e V 6  , 2p
  7  3 / 2 –  1 5 . 7 6 9 5 3 . 2 9  d  7 
  8  0 +   4 . 9 4 2 6 . 8  e V 1 7 
  9  3 / 2 –  1 1 . 3 4 8 1 0 0 .%  
 1 0  0 +  1 2 . 6 0 7 1 . 5 1  1 0 6  y  6 –
 1 1  1 / 2 +  2 0 . 1 7 4 1 3 . 8 1  s  8 – , – 3 . 1%
 1 2  0 +  2 5 . 0 8 2 1 . 3  m s  1 – , –n < 1%
 1 3  ( 1 / 2 – )  3 3 . 7 0 . 1 7  M e V 1 1 n
 1 4  0 +  3 9 . 9 4 . 3 5  m s  1 7 – , –n 81%,

–2n 5%

  5 B    7  ( 3 / 2 – )  2 7 . 8 7 1 . 4  M e V 2 p , 
  8  2 +  2 2 . 9 2 1 7 7 0  m s  3  , 
  9  3 / 2 –  1 2 . 4 1 6 0 . 5 4  k e V 2 1 p ,
 1 0  3 +  1 2 . 0 5 1 1 9 . 8 %  3
 1 1  3 / 2 –   8 . 6 6 8 8 0 . 2 %  3
 1 2  1 +  1 3 . 3 6 9 2 0 . 2 0  m s  2 – , –3 1 . 58%
 1 3  3 / 2 –  1 6 . 5 6 2 1 7 . 3 6  m s  1 6 –
 1 4  2 –  2 3 . 6 6 1 2 . 3  m s  3 – , –n 6 . 04%
 1 5   2 8 . 9 7 9 . 8 7  m s  7 – , –n 93 . 6%,

–2n 0 . 4%
 1 6  0 –  3 7 . 0 8  < 1 9 0  p s  n
 1 7  ( 3 / 2 – )  4 3 . 7 5 . 0 8  m s  5 – , –n 63%,

–2n 11% , –3n 3 . 5%,
–4n 0 . 4%

 1 8  ( 4 – )  5 2 . 3 s  < 2 6  n s  n ?
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

  5 B   1 9  ( 3 / 2 – )  5 9 . 4 s  > 2 0 0  n s  – ?

  6 C    8  0 +  3 5 . 0 9 2 3 0  k e V 5 0 p , 
  9  ( 3 / 2 – )  2 8 . 9 1 4 1 2 6 . 5  m s  9  ,  p 23%,  17%
 1 0  0 +  1 5 . 6 9 9 1 9 . 2 5 5  s  5 3 
 1 1  3 / 2 –  1 0 . 6 5 1 2 0 . 3 9  m  2 
 1 2  0 +   0 . 0 0 0 9 8 . 8 9 %  1
 1 3  1 / 2 –   3 . 1 2 5 1 . 1 1 %  1
 1 4  0 +   3 . 0 2 0 5 7 3 0  y  4 0 –
 1 5  1 / 2 +   9 . 8 7 3 2 . 4 4 9  s  5 –
 1 6  0 +  1 3 . 6 9 4 0 . 7 4 7  s  8 – , –n 99%
 1 7   2 1 . 0 4 1 9 3  m s  1 3 – , –n 32%
 1 8  0 +  2 4 . 9 2 9 5  m s  1 0 – , –n 19%
 1 9   3 2 . 8 4 9  m s  4 –n 61% , –
 2 0  0 +  3 7 . 6 1 4  m s  + 6 – 5 – , –n 72%
 2 1  ( 1 / 2 +)  4 6 . 0 s  < 3 0  n s  n ?
 2 2  0 +  5 2 . 6 s  > 2 0 0  n s  – ?

  7 N   1 0  ( 1 – )  3 9 . 7 s p ?
 1 1 m  1 / 2 +  2 5 . 3 1 . 5 8  M e V + 7 5 – 5 2 p
 1 2  1 +  1 7 . 3 3 8 1 1 . 0 0 0  m s  1 6  ,  3 3 . 44%
 1 3  1 / 2 –   5 . 3 4 5 9 . 9 6 5  m  4 
 1 4  1 +   2 . 8 6 3 9 9 . 6 3 4 %  2 0
 1 5  1 / 2 –   0 . 1 0 1 0 . 3 6 6 %  2 0
 1 6  2 –   5 . 6 8 3 7 . 1 3  s  2 – , – 0 . 0012%
 1 7  1 / 2 –   7 . 8 7 4 . 1 7 3  s  4 – , –n 95 . 1%
 1 8  1 –  1 3 . 1 2 6 2 4  m s  1 2 – , –n 14 . 3%,

– 12 . 2%
 1 9   1 5 . 8 6 2 9 0  m s  9 0 – , –n 62 . 4%
 2 0   2 1 . 7 7 1 4 2  m s  1 9 – , –n 66 . 1%
 2 1  ( 1 / 2 – )  2 5 . 2 3 8 7  m s  6 – , –n 80%
 2 2   3 2 . 1 1 8  m s  5 – , –n 35%
 2 3  ( 1 / 2 – )  3 7 . 7 s  > 2 0 0  n s  – ?
 2 4   4 7 . 0 s  < 5 2  n s  n ?

  8 O   1 2  0 +  3 2 . 0 5 0 . 4 0  M e V 2 5 p
 1 3  ( 3 / 2 – )  2 3 . 1 1 1 8 . 5 8  m s  5  ,  p  100%
 1 4  0 +   8 . 0 0 7 7 0 . 6 0 6  s  1 8 
 1 5  1 / 2 –   2 . 8 5 5 1 2 2 . 2 4  s  1 6 
 1 6  0 +  – 4 . 7 3 7 9 9 . 7 6 2 %  1 6
 1 7  5 / 2 +  – 0 . 8 0 9 0 . 0 3 8 %  1
 1 8  0 +  – 0 . 7 8 2 0 . 2 0 0 %  1 4
 1 9  5 / 2 +   3 . 3 3 4 2 6 . 9 1  s  8 –
 2 0  0 +   3 . 7 9 7 1 3 . 5 1  s  5 –
 2 1  ( 1 / 2 , 3 / 2 , 5 / 2 )+   8 . 0 6 3 . 4 2  s  1 0 –
 2 2  0 +   9 . 2 8 2 . 2 5  s  1 5 – , –n < 22%
 2 3  ( 1 / 2 +)  1 4 . 6 8 2  m s  3 7 – , –n 31%
 2 4  0 +  1 9 . 0 6 1  m s  2 6 – , –n 58%
 2 5  ( 3 / 2 +)  2 7 . 1 s  < 5 0  n s  n ?
 2 6  0 +  3 5 . 2 s  < 4 0  n s  n ?

  9 F   1 4  ( 2 – )  3 3 . 6 s p
 1 5  ( 1 / 2 +)  1 6 . 8 1 . 0  M e V 2 p
 1 6  0 –  1 0 . 6 8 0 4 0  k e V 2 0 p
 1 7  5 / 2 +   1 . 9 5 2 6 4 . 4 9  s  1 6 
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

  9 F   1 8  1 +   0 . 8 7 3 1 0 9 . 7 7  m  5 
 1 9  1 / 2 +  – 1 . 4 8 7 1 0 0 %  
 2 0  2 +  – 0 . 0 1 7 1 1 . 1 6 3  s  8 –
 2 1  5 / 2 +  – 0 . 0 4 8 4 . 1 5 8  s  2 0 –
 2 2  4 + , ( 3 +)   2 . 7 9 4 . 2 3  s  4 – , –n < 11%
 2 3  ( 3 / 2 , 5 / 2 )+   3 . 3 3 2 . 2 3  s  1 4 – , –n < 14%
 2 4  ( 1 , 2 , 3 )+   7 . 5 4 0 . 3 4  s  8 – , –n < 11%
 2 5  ( 5 / 2 +)  1 1 . 2 7 5 9  m s  4 0 – , –n 15%
 2 6   1 8 . 3 1 9 0  m s  1 1 0 – , –n < 32%
 2 7  ( 5 / 2 +)  2 5 . 0  > 2 0 0  n s  – ?
 2 8   3 3 . 2 s  < 4 0  n s  n ?
 2 9  ( 5 / 2 +)  4 0 . 3 s  > 2 0 0  n s  –

 1 0 N e  1 6  0 +  2 3 . 9 9 1 2 2  k e V 3 7 p
 1 7  1 / 2 –  1 6 . 4 9 1 0 9 . 2  m s 6  ,  p  100%, 
 1 8  0 +   5 . 3 0 7 1 6 7 2  m s  8 
 1 9  1 / 2 +   1 . 7 5 1 1 7 . 2 2  s  2 
 2 0  0 +  – 7 . 0 4 2 9 0 . 4 8 %  3
 2 1  3 / 2 +  – 5 . 7 3 2 0 . 2 7 %  1
 2 2  0 +  – 8 . 0 2 4 9 . 2 5 %  3
 2 3  5 / 2 +  – 5 . 1 5 4 3 7 . 2 4  s  1 2 –
 2 4  0 +  – 5 . 9 5 3 . 3 8  m  2 –
 2 5  ( 1 / 2 , 3 / 2 )+  – 2 . 0 6 6 0 2  m s  8 –
 2 6  0 +   0 . 4 3 0 . 1 9 7  s  1 – , –n 0 . 13%
 2 7  ( 3 / 2 +)   7 . 0 9 3 2  m s  2 – , –n 2%
 2 8  0 +  1 1 . 3 1 7  m s  4 – , –n 22%
 2 9  ( 3 / 2 +)  1 8 . 0 2 0 0  m s  1 0 0 – , –n ?
 3 0  0 +  2 2 . 2  > 2 0 0  n s  –
 3 1  ( 7 / 2 – )  3 0 . 8 s  > 2 6 0  n s  – ? , –n ?
 3 2  0 +  3 7 . 2 s  > 2 0 0  n s  – ? , –n ?

 1 1 N a  1 8  ( 1 – )  2 5 . 3 s p ? ,  ?
 1 9  ( 5 / 2 +)  1 2 . 9 3  < 4 0  n s  p
 2 0  2 +   6 . 8 4 5 4 4 7 . 9  m s  2 3  ,  20 . 05%
 2 1  3 / 2 +  – 2 . 1 8 4 2 2 . 4 9  s  4 
 2 2  3 +  – 5 . 1 8 2 2 . 6 0 1 9  y  4 
 2 3  3 / 2 +  – 9 . 5 3 0 1 0 0 %  
 2 4  4 +  – 8 . 4 1 8 1 4 . 9 5 1 2  h  3 2 –
 2 5  5 / 2 +  – 9 . 3 5 8 5 9 . 1  s  6 –
 2 6  3 +  – 6 . 9 0 1 . 0 7 2  s  9 –
 2 7  5 / 2 +  – 5 . 5 8 3 0 1  m s  6 – , –n 0 . 13%
 2 8  1 +  – 1 . 0 3 3 0 . 5  m s  4 – , –n 0 . 58%
 2 9  3 / 2   2 . 6 2 4 4 . 9  m s  1 2 – , –n 22%,

–2n 1 . 2%
 3 0  2 +   8 . 5 9 4 8  m s  2 – , –n 30%,

–2n 0 . 9% ,
– 5 . 510 –5%

 3 1  3 / 2 +  1 2 . 7 1 7 . 0  m s  4 – , –n 37%,
–2n 0 . 9%

 3 2  ( 3 – , 4 – )  1 8 . 3 1 3 . 2  m s  4 – , –n 24%,
–2n 5 . 1%

 3 3   2 6 . 8 . 2  m s  4 – , –n 52%,
–2n 12%

 3 4   3 3 . s 5 . 5  m s  1 0 – , –n
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 1 1 N a  3 5   4 1 . s 1 . 5  m s  5 – , –n

 1 2 M g  2 0  0 +  1 7 . 5 7 9 0 . 8  m s  2 4  ,  p  27%
 2 1  ( 3 / 2 , 5 / 2 )+  1 0 . 9 1 1 2 2  m s  3  ,  p 29 . 3%
 2 2  0 +  – 0 . 3 9 7 3 . 8 5 7  s  9 
 2 3  3 / 2 +  – 5 . 4 7 3 1 1 . 3 1 7  s  1 1 
 2 4  0 + – 1 3 . 9 3 3 7 8 . 9 9 %  4
 2 5  5 / 2 + – 1 3 . 1 9 3 1 0 . 0 0 %  1
 2 6  0 + – 1 6 . 2 1 5 1 1 . 0 1 %  3
 2 7  1 / 2 + – 1 4 . 5 8 7 9 . 4 5 8  m  1 2 –
 2 8  0 + – 1 5 . 0 1 9 2 0 . 9 1 5  h  9 –
 2 9  3 / 2 + – 1 0 . 6 6 1 . 3 0  s  1 2 –
 3 0  0 +  – 8 . 8 8 3 3 5  m s  1 7 –
 3 1   – 3 . 2 2 2 3 0  m s  2 0 – , –n 6 . 2%
 3 2  0 +  – 0 . 8 0 1 2 0  m s  2 0 – , –n 2 . 4%
 3 3    5 . 2 9 0  m s  2 0 – , –n 17%
 3 4  0 +   8 . 5 2 0  m s  1 0 – , –n
 3 5  ( 7 / 2 – )  1 6 . 3 s 7 0  m s  4 0 – , –n 52%
 3 6  0 +  2 0 . 9 s  > 2 0 0  n s  –
 3 7  ( 7 / 2 – )  2 9 . 1 s  > 2 6 0  n s  – , –n

 1 3 A l  2 1  ( 1 / 2 +)  2 6 . 1 s  < 3 5  n s  p
 2 2   1 8 . 1 8 s 5 9  m s  3  ,  p > 0%,  2p > 0%,

 > 0%
 2 3  ( 5 / 2 +)   6 . 7 7 0 . 4 7  s  3  ,  p
 2 4  4 +  – 0 . 0 5 5 2 . 0 5 3  s  4  ,  0 . 04%,

 p 0 . 0012%
 2 4 m  1 +   0 . 3 7 1 1 3 1 . 3  m s  2 5 I T 82% ,  18%,

 0 . 03%
 2 5  5 / 2 +  – 8 . 9 1 6 7 . 1 8 3  s  1 2 
 2 6  5 + – 1 2 . 2 1 0 7 . 1 7  1 0 5  y  2 4 
 2 6 m  0 + – 1 1 . 9 8 2 6 . 3 4 5 2  s  1 9 
 2 7  5 / 2 + – 1 7 . 1 9 7 1 0 0 %  
 2 8  3 + – 1 6 . 8 5 1 2 . 2 4 1 4  m  1 2 –
 2 9  5 / 2 + – 1 8 . 2 1 5 6 . 5 6  m  6 –
 3 0  3 + – 1 5 . 8 7 3 . 6 0  s  6 –
 3 1  ( 3 / 2 , 5 / 2 )+ – 1 4 . 9 5 6 4 4  m s  2 5 –
 3 2  1 + – 1 1 . 0 6 3 3  m s  4 – , –n < 12%
 3 3   – 8 . 5 0  > 1   s  – , –n < 43%
 3 4   – 2 . 8 6 6 0  m s  1 8 – , –n 12 . 5%
 3 5   – 0 . 1 1 5 0  m s  5 0 – , –n 26%
 3 6    5 . 9 9 0  m s  4 0 – , –n < 31%
 3 7    9 . 6 –
 3 8   1 5 . 7 s  > 2 0 0  n s  – ?
 3 9  ( 3 / 2 +)  2 0 . 4 s  > 2 0 0  n s  –
 4 0   > 2 6 0  n s  – , –n

 1 4 S i  2 2  0 +  3 2 . 2 s 2 9  m s  2  ,  p 32%
 2 3  ( 3 / 2 +)  2 3 . 8 s  > 2 0 0  n s   ?
 2 4  0 +  1 0 . 7 5 1 0 2  m s  3 5  ,  p  7%
 2 5  5 / 2 +   3 . 8 3 2 2 0  m s  3  ,  p
 2 6  0 +  – 7 . 1 4 5 2 . 2 3 4  s  1 3 
 2 7  5 / 2 + – 1 2 . 3 8 4 4 . 1 6  s  2 
 2 8  0 + – 2 1 . 4 9 3 9 2 . 2 3 0 %  1 9
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 1 4 S i  2 9  1 / 2 + – 2 1 . 8 9 5 4 . 6 8 3 %  8
 3 0  0 + – 2 4 . 4 3 3 3 . 0 8 7 %  5
 3 1  3 / 2 + – 2 2 . 9 4 9 1 5 7 . 3  m  3 –
 3 2  0 + – 2 4 . 0 8 1 1 7 2  y  4 –
 3 3  – 2 0 . 4 9 6 . 3 3 2  s  2 9 –
 3 4  0 + – 1 9 . 9 6 2 . 7 7  s  2 0 –
 3 5  – 1 4 . 3 6 0 . 7 8  s  1 2 –
 3 6  0 + – 1 2 . 4 0 . 4 5  s  6 – , –n 12 . 4%
 3 7  ( 7 / 2 – )  – 6 . 5 9 0  m s  6 0 – , –n 17%
 3 8  0 +  – 3 . 7  > 1   s  – , –n
 3 9  ( 7 / 2 – )   2 . 1 s  > 1   s  –
 4 0  0 +   5 . 4 s  > 2 0 0  n s  – ?
 4 1   1 1 . 8 s  > 2 0 0  n s  – ?
 4 2  0 +  1 5 . 0 s  > 2 0 0  n s  – ?

 1 5 P   2 4  ( 1 +)  3 2 . 0 s p ? ,  ?
 2 5  ( 1 / 2 +)  1 8 . 9 s  < 3 0  n s  p
 2 6  ( 3 +)  1 1 . 0 s 2 0  m s  + 3 5 – 1 5  ,  p 2%,  2p 2%
 2 7  ( 1 / 2 +)  – 0 . 7 5 2 6 0  m s  8 0  ,  p 6%
 2 8  3 +  – 7 . 1 6 1 2 7 0 . 3  m s  5  ,  p , 
 2 9  1 / 2 + – 1 6 . 9 5 2 4 . 1 4 2  s  1 5 
 3 0  1 + – 2 0 . 2 0 1 2 . 4 9 8  m  4 
 3 1  1 / 2 + – 2 4 . 4 4 1 1 0 0 %  
 3 2  1 + – 2 4 . 3 0 5 1 4 . 2 6 2  d  1 4 –
 3 3  1 / 2 + – 2 6 . 3 3 8 2 5 . 3 4  d  1 2 –
 3 4  1 + – 2 4 . 5 5 8 1 2 . 4 3  s  8 –
 3 5  1 / 2 + – 2 4 . 8 5 8 4 7 . 3  s  7 –
 3 6  – 2 0 . 2 5 5 . 6  s  3 –
 3 7  – 1 8 . 9 9 2 . 3 1  s  1 3 –
 3 8  – 1 4 . 5 0 . 6 4  s  1 4 – , –n 12%
 3 9  – 1 2 . 6 0 . 1 6  s  + 3 0 – 1 0 – , –n 41%
 4 0   – 8 . 3 2 6 0  m s  8 0 – , –n 30%
 4 1   – 4 . 8 1 2 0  m s  2 0 – , –n 30%
 4 2    0 . 1 s 1 1 0  m s  3 0 – , –n 50%
 4 3    3 . 1 s 3 3  m s  3 – , –n
 4 4    9 . 2 s  > 2 0 0  n s  –
 4 5   1 4 . 1 s  > 2 0 0  n s  – ?
 4 6   2 2 . 2 s  > 2 0 0  n s  –

 1 6 S   2 6  0 +  2 6 . 0 s  1 0  m s  2p ?
 2 7  ( 5 / 2 +)  1 7 . 5 s 2 1  m s  4  ,  2p
 2 8  0 +   4 . 1 1 2 5  m s  1 0  ,  p
 2 9  5 / 2 +  – 3 . 1 6 1 8 7  m s  4  ,  p
 3 0  0 + – 1 4 . 0 6 3 1 . 1 7 8  s  5 
 3 1  1 / 2 + – 1 9 . 0 4 5 2 . 5 7 2  s  1 3 
 3 2  0 + – 2 6 . 0 1 6 9 5 . 0 2 %  9
 3 3  3 / 2 + – 2 6 . 5 8 6 0 . 7 5 %  1
 3 4  0 + – 2 9 . 9 3 2 4 . 2 1 %  8
 3 5  3 / 2 + – 2 8 . 8 4 6 8 7 . 3 8  d  3 –
 3 6  0 + – 3 0 . 6 6 4 0 . 0 2 %  1
 3 7  7 / 2 – – 2 6 . 8 9 6 5 . 0 5  m  2 –
 3 8  0 + – 2 6 . 8 6 1 1 7 0 . 3  m  7 –
 3 9  ( 3 / 2 , 5 / 2 , 7 / 2 ) – – 2 3 . 1 6 1 1 . 5  s  5 –
 4 0  0 + – 2 2 . 8 8 . 8  s  2 2 –
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 1 6 S   4 1  ( 7 / 2 – ) – 1 8 . 6 2 . 6  s  1 4 – , –n
 4 2  0 + – 1 7 . 2 0 . 5 6  s  6 – , –n < 4%
 4 3  – 1 2 . 5 2 2 0  m s  6 5 – , –n 40%
 4 4  0 + – 1 0 . 9 s 1 2 3  m s  1 0 – , –n 18%
 4 5   – 4 . 8 s 8 2  m s  1 3 – , –n 54%
 4 6  0 +  – 0 . 4 s  > 2 0 0  n s  –
 4 7    7 . 1 s  > 2 0 0  n s  – ?
 4 8  0 +  1 2 . 1 s  > 2 0 0  n s  – ?
 4 9   2 0 . 5 s  < 2 0 0  n s  n

 1 7 C l  2 8  ( 1 +)  2 6 . 6 s p ?
 2 9  ( 3 / 2 +)  1 3 . 1 s  < 2 0  n s  p
 3 0  ( 3 +)   4 . 4 s  < 3 0  n s  p ?
 3 1   – 7 . 0 6 1 5 0  m s  2 5  ,  p ,  2p ,  3p
 3 2  1 + – 1 3 . 3 3 1 2 9 8  m s  1  ,  0 . 01%,

 p 7 . 010 –3%
 3 3  3 / 2 + – 2 1 . 0 0 3 2 . 5 1 1  s  3 
 3 4  0 + – 2 4 . 4 4 1 1 . 5 2 6 4  s  1 4 
 3 4 m  3 + – 2 4 . 2 9 5 3 2 . 0 0  m  4  55 . 4% , I T 44 . 6%
 3 5  3 / 2 + – 2 9 . 0 1 4 7 5 . 7 7 %  4
 3 6  2 + – 2 9 . 5 2 2 3 . 0 1  1 0 5  y  2 – 98 . 1% ,  1 . 9%
 3 7  3 / 2 + – 3 1 . 7 6 1 2 4 . 2 3 %  4
 3 8  2 – – 2 9 . 7 9 8 3 7 . 2 4  m  5 –
 3 8 m  5 – – 2 9 . 1 2 7 7 1 5  m s  3 I T
 3 9  3 / 2 + – 2 9 . 8 0 1 5 5 . 6  m  2 –
 4 0  2 – – 2 7 . 5 6 1 . 3 5  m  2 –
 4 1  ( 1 / 2 , 3 / 2 )+ – 2 7 . 3 4 3 8 . 4  s  8 –
 4 2  – 2 5 . 0 6 . 8  s  3 –
 4 3  – 2 4 . 0 3 . 3  s  2 –
 4 4  – 2 0 . 0 0 . 5 6  s  1 1 – , –n < 8%
 4 5  – 1 8 . 9 4 0 0  m s  4 0 – , –n 24%
 4 6  – 1 4 . 8 s 2 2 3  m s  3 7 – , –n 60%
 4 7  – 1 1 . 2 s  > 2 0 0  n s  – , –n  3%
 4 8   – 4 . 8 s  > 2 0 0  n s  –
 4 9   – 0 . 1 s  1 7 0  n s  – ?
 5 1  ( 3 / 2 +)  1 2 . 6 s  > 2 0 0  n s  –

 1 8 A r  3 0  0 +  2 0 . 1 s  < 2 0  n s  p ?
 3 1  ( 5 / 2 + , 3 / 2 +)  1 1 . 3 s 1 5 . 1  m s  1 2  ,  p 55%,  2p ,  3p
 3 2  0 +  – 2 . 1 8 9 8  m s  2  ,  p
 3 3  1 / 2 +  – 9 . 3 8 1 7 3 . 0  m s  2 0  ,  p 38 . 7%
 3 4  0 + – 1 8 . 3 7 8 8 4 4 . 5  m s  3 4 
 3 5  3 / 2 + – 2 3 . 0 4 8 1 . 7 7 5  s  4 
 3 6  0 + – 3 0 . 2 3 0 0 . 3 3 6 5 %  3 0
 3 7  3 / 2 + – 3 0 . 9 4 8 3 5 . 0 4  d  4 
 3 8  0 + – 3 4 . 7 1 5 0 . 0 6 3 2 %  5
 3 9  7 / 2 – – 3 3 . 2 4 2 2 6 9  y  3 –
 4 0  0 + – 3 5 . 0 4 0 9 9 . 6 0 0 3 %  3 0
 4 1  7 / 2 – – 3 3 . 0 6 7 1 0 9 . 3 4  m  1 2 –
 4 2  0 + – 3 4 . 4 2 3 2 . 9  y  1 1 –
 4 3  ( 3 / 2 , 5 / 2 ) – 3 1 . 9 8 5 . 3 7  m  6 –
 4 4  0 + – 3 2 . 2 6 1 1 . 8 7  m  5 –
 4 5  – 2 9 . 7 2 2 1 . 4 8  s  1 5 –
 4 6  0 + – 2 9 . 7 2 8 . 4  s  6 –
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 1 8 A r  4 7  – 2 5 . 9  7 0 0  m s  – , –n < 1%
 4 8  0 + – 2 3 . 2 s – ?
 4 9  – 1 6 . 6 s  1 7 0  n s  –
 5 0  0 + – 1 3 . 1 s  1 7 0  n s  – ?
 5 1   – 6 . 3 s  > 2 0 0  n s  – ?
 5 2  0 +  – 1 . 7 s 1 0  m s  –
 5 3  ( 5 / 2 – )   6 . s 3  m s  S Y – , –n

 1 9 K   3 2   2 0 . 4 s p ?
 3 3  ( 3 / 2 +)   6 . 8 s  < 2 5  n s  p
 3 4  ( 1 +)  – 1 . 5 s  < 2 5  n s  p
 3 5  3 / 2 + – 1 1 . 1 7 1 9 0  m s  3 0  ,  p 0 . 37%
 3 6  2 + – 1 7 . 4 2 5 3 4 2  m s  2  ,  p 0 . 05%,

 3 . 410–3%
 3 7  3 / 2 + – 2 4 . 7 9 9 1 . 2 2 6  s  7 
 3 8  3 + – 2 8 . 8 0 2 7 . 6 3 6  m  1 8 
 3 8 m  0 + – 2 8 . 6 7 2 9 2 3 . 9  m s  6 
 3 9  3 / 2 + – 3 3 . 8 0 7 9 3 . 2 5 8 1 %  4 4
 4 0  4 – – 3 3 . 5 3 5 1 . 2 7 7  1 0 9  y  8 – 89 . 28%

0 . 0 1 1 7 %  1  
,

 10 . 72%
 4 1  3 / 2 + – 3 5 . 5 5 9 6 . 7 3 0 2 %  4 4
 4 2  2 – – 3 5 . 0 2 1 1 2 . 3 6 0  h  3 –
 4 3  3 / 2 + – 3 6 . 5 9 3 2 2 . 3  h  1 –
 4 4  2 – – 3 5 . 8 1 2 2 . 1 3  m  1 9 –
 4 5  3 / 2 + – 3 6 . 6 1 1 7 . 3  m  6 –
 4 6  ( 2 – ) – 3 5 . 4 2 1 0 5  s  1 0 –
 4 7  1 / 2 + – 3 5 . 6 9 7 1 7 . 5 0  s  2 4 –
 4 8  ( 2 – ) – 3 2 . 1 2 6 . 8  s  2 – , –n 1 . 14%
 4 9  ( 3 / 2 +) – 3 0 . 3 2 1 . 2 6  s  5 – , –n 86%
 5 0  ( 0 – , 1 , 2 – ) – 2 5 . 4 4 7 2  m s  4 – , –n 29%
 5 1  ( 1 / 2 + , 3 / 2 +) – 2 2 . 0 s 3 6 5  m s  5 – , –n 47%
 5 2  2 – – 1 6 . 2 s 1 0 5  m s  5 – , –n  64%
 5 3  ( 3 / 2 +) – 1 2 . 0 s 3 0  m s  5 – , –n  67%,

–2n  17%
 5 4   – 5 . 6 s 1 0  m s  5 – , –n > 0%

 2 0 C a  3 4  0 +  1 3 . 2 s  < 3 5  n s  p
 3 5    4 . 4 4 s 2 5 . 7  m s  2  ,  p ,  2p
 3 6  0 +  – 6 . 4 4 1 0 2  m s  2  ,  p 57%
 3 7  3 / 2 + – 1 3 . 1 6 1 8 1 . 1  m s  1 1  ,  p 76%
 3 8  0 + – 2 2 . 0 5 9 4 4 0  m s  8 
 3 9  3 / 2 + – 2 7 . 2 7 6 8 5 9 . 6  m s  1 4 
 4 0  0 + – 3 4 . 8 4 6 9 6 . 9 4 %  1 6
 4 1  7 / 2 – – 3 5 . 1 3 8 1 . 0 3  1 0 5  y  3 
 4 2  0 + – 3 8 . 5 4 7 0 . 6 4 7 %  2 3
 4 3  7 / 2 – – 3 8 . 4 0 8 0 . 1 3 5 %  1 0
 4 4  0 + – 4 1 . 4 6 9 2 . 0 9 %  1 1
 4 5  7 / 2 – – 4 0 . 8 1 3 1 6 2 . 6 1  d  9 –
 4 6  0 + – 4 3 . 1 3 5  > 0 . 2 8  1 0 1 6  y  2–

0 . 0 0 4 %  3  
 4 7  7 / 2 – – 4 2 . 3 4 0 4 . 5 3 6  d  3 –
 4 8  0 + – 4 4 . 2 1 5  > 4  1 0 1 9  y  2–

0 . 1 8 7 %  2 1
 4 9  3 / 2 – – 4 1 . 2 9 0 8 . 7 1 8  m  6 –
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 2 0 C a  5 0  0 + – 3 9 . 5 7 1 1 3 . 9  s 6 –
 5 1  ( 3 / 2 – ) – 3 5 . 8 9 1 0 . 0  s  8 – , –n
 5 2  0 + – 3 2 . 5 4 . 6  s  3 – , –n < 2%
 5 3  ( 3 / 2 – , 5 / 2 – ) – 2 7 . 9 s 9 0  m s  1 5 – , –n > 30%
 5 4  0 + – 2 3 . 6 s –
 5 6  0 + – 1 3 . 2 s 1 0  m s  –

 2 1 S c  3 6   1 3 . 9 s p ?
 3 7    2 . 8 s p ?
 3 8  ( 2 – )  – 4 . 9 s  < 3 0 0  n s  p
 3 9  – 1 4 . 1 7  < 3 0 0  n s  p
 4 0  4 – – 2 0 . 5 2 6 1 8 2 . 3  m s  7  ,  p 0 . 44%,

 0 . 02%
 4 1  7 / 2 – – 2 8 . 6 4 2 5 9 6 . 3  m s  1 7 
 4 2  0 + – 3 2 . 1 2 1 6 8 0 . 6 7  m s  2 8 
 4 2 m  7 + , ( 5 , 6 )+ – 3 1 . 5 0 5 6 1 . 7  s  4 
 4 3  7 / 2 – – 3 6 . 1 8 8 3 . 8 9 1  h  1 2 
 4 4  2 + – 3 7 . 8 1 6 3 . 9 7  h  4 
 4 4 m  6 + – 3 7 . 5 4 5 5 8 . 6 1  h  1 0 I T 98 . 8% ,  1 . 2%
 4 5  7 / 2 – – 4 1 . 0 6 9 1 0 0 %  
 4 5 m  3 / 2 + – 4 1 . 0 5 7 3 1 8  m s  7 I T
 4 6  4 + – 4 1 . 7 5 9 8 3 . 7 9  d  4 –
 4 6 m  1 – – 4 1 . 6 1 6 1 8 . 7 5  s  4 I T
 4 7  7 / 2 – – 4 4 . 3 3 2 3 . 3 4 9 2  d  6 –
 4 8  6 + – 4 4 . 4 9 3 4 3 . 6 7  h  9 –
 4 9  7 / 2 – – 4 6 . 5 5 2 5 7 . 2  m  2 –
 5 0  5 + – 4 4 . 5 4 1 0 2 . 5  s  5 –
 5 0 m  ( 2 , 3 )+ – 4 4 . 2 8 0 . 3 5  s  4 I T > 97 . 5% , – < 2 . 5%
 5 1  ( 7 / 2 ) – – 4 3 . 2 2 1 2 . 4  s  1 –
 5 2  3 + – 4 0 . 4 8 . 2  s  2 –
 5 3  ( 7 / 2 – ) – 3 8 . 0 s  > 3  s  – , –n
 5 4  – 3 4 . 5 2 2 5  m s  4 0 –
 5 5  ( 7 / 2 – ) – 3 0 . s 1 2 0  m s  4 0 – , –n
 5 6  3 + – 2 5 . 5 s 8 0  m s  –
 5 7  – 2 1 . 4 s – , –n

 2 2 T i  3 8  0 +   9 . 1 s  < 1 2 0  n s  2p ?
 3 9    1 . 2 s 2 6  m s  8  ,  ? ,  2p ?
 4 0  0 + – 8 . 9 5 0  m s  1 5  ,  p
 4 1  3 / 2 + – 1 5 . 7 1 s 8 0  m s  2  ,  p  100%
 4 2  0 + – 2 5 . 1 2 1 1 9 9  m s  6 
 4 3  7 / 2 – – 2 9 . 3 2 0 5 0 9  m s  5 
 4 4  0 + – 3 7 . 5 4 8 6 0 . 0  y  1 1 
 4 5  7 / 2 – – 3 9 . 0 0 7 1 8 4 . 8  m  5 
 4 6  0 + – 4 4 . 1 2 5 8 . 2 5 %  3
 4 7  5 / 2 – – 4 4 . 9 3 2 7 . 4 4 %  2
 4 8  0 + – 4 8 . 4 8 7 7 3 . 7 2 %  3
 4 9  7 / 2 – – 4 8 . 5 5 8 5 . 4 1 %  2
 5 0  0 + – 5 1 . 4 2 6 5 . 1 8 %  2
 5 1  3 / 2 – – 4 9 . 7 2 7 5 . 7 6  m  1 –
 5 2  0 + – 4 9 . 4 6 4 1 . 7  m  1 –
 5 3  ( 3 / 2 ) – – 4 6 . 8 3 2 . 7  s  9 –
 5 4  0 + – 4 5 . 8  > 1   s  –
 5 5  ( 3 / 2 – ) – 4 1 . 8 0 . 3 2  s  6 –
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 2 2 T i  5 6  0 + – 3 9 . 1 0 . 1 9  s 4 – , –n
 5 7  – 3 4 . 6 s 0 . 1 8  s  3 – , –n
 5 8  0 + – 3 1 . 6 s  > 1 5 0  n s  –
 6 1  – 1 6 . 8 s  1 0  m s  – ?

 2 3 V   4 0   1 0 . 3 s p ?
 4 1   – 0 . 2 s p ?
 4 2  ( 2 – )  – 8 . 2 s  < 5 5  n s  p
 4 3  – 1 8 . 0 s  > 8 0 0  m s  
 4 4  ( 2 +) – 2 3 . 8 5 s 1 1 1  m s  7  , 
 4 4 m  ( 6 +) – 2 3 . 8 5 s 1 5 0  m s  3 
 4 5  7 / 2 – – 3 1 . 8 7 5 4 7  m s  6 
 4 6  0 + – 3 7 . 0 7 4 4 2 2 . 5 0  m s  1 1 
 4 7  3 / 2 – – 4 2 . 0 0 4 3 2 . 6  m  3 
 4 8  4 + – 4 4 . 4 7 5 1 5 . 9 7 3 5  d  2 5 
 4 9  7 / 2 – – 4 7 . 9 5 6 3 3 0  d  1 5 
 5 0  6 + – 4 9 . 2 1 7 1 . 4  1 0 1 7  y  4  83%

0 . 2 5 0 %  2  
,

– 17%
 5 1  7 / 2 – – 5 2 . 1 9 7 9 9 . 7 5 0 %  2
 5 2  3 + – 5 1 . 4 3 7 3 . 7 4 3  m  5 –
 5 3  7 / 2 – – 5 1 . 8 4 5 1 . 6 0  m  4 –
 5 4  3 + – 4 9 . 8 9 4 9 . 8  s  5 –
 5 5  ( 7 / 2 – ) – 4 9 . 1 6 . 5 4  s  1 5 –
 5 6  3 + – 4 6 . 2 0 . 2 4  s  4 – , –n 0 . 06%
 5 7  ( 7 / 2 – ) – 4 4 . 4 0 . 3 4  s  8 – , –n 0 . 04%
 5 8  – 4 0 . 4 2 0 5  m s  2 0 –
 5 9  – 3 7 . 9 1 1 8  m s  2 4 –
 6 0  ( 3 +) – 3 3 . 1 0 . 2 0  s  4 – , –n
 6 1  – 3 0 . 4 s  > 1 5 0  n s  – ?
 6 2  ( 3 +) – 2 5 . 0 s  > 1 5 0  n s  –
 6 3  ( 7 / 2 – ) – 2 1 . 7 s  > 1 5 0  n s  –
 6 4   > 1 5 0  n s  –

 2 4 C r  4 2  0 +   6 . 0 s  > 3 5 0  n s   , 2p ?
 4 3  ( 3 / 2 +)  – 2 . 1 4 s 2 1  m s  + 4 – 3  ,  p 18%,  2p
 4 4  0 + – 1 3 . 5 s 5 3 m s  + 4 – 3  ,  p > 7%
 4 5  – 1 9 . 4 s 5 0  m s  6  ,  p > 27%
 4 6  0 + – 2 9 . 4 7 0 . 2 6  s  6 
 4 7  3 / 2 – – 3 4 . 5 5 5 0 0  m s  1 5 
 4 8  0 + – 4 2 . 8 1 5 2 1 . 5 6  h  3 
 4 9  5 / 2 – – 4 5 . 3 2 5 4 2 . 3  m  1 
 5 0  0 + – 5 0 . 2 5 5  > 1 . 8  1 0 1 7  y  2 

4 . 3 4 5 %  1 3
 5 1  7 / 2 – – 5 1 . 4 4 5 2 7 . 7 0 2 5  d  2 4 
 5 2  0 + – 5 5 . 4 1 3 8 3 . 7 8 9 %  1 8
 5 3  3 / 2 – – 5 5 . 2 8 1 9 . 5 0 1 %  1 7
 5 4  0 + – 5 6 . 9 2 8 2 . 3 6 5 %  7
 5 5  3 / 2 – – 5 5 . 1 0 3 3 . 4 9 7  m  3 –
 5 6  0 + – 5 5 . 2 8 9 5 . 9 4  m  1 0 –
 5 7  3 / 2 – , 5 / 2 – , 7 / 2 – – 5 2 . 3 9 2 1 . 1  s  1 0 –
 5 8  0 + – 5 1 . 9 7 . 0  s  3 –
 5 9  – 4 7 . 9 0 . 7 4  s  2 4 –
 6 0  0 + – 4 6 . 8 0 . 5 7  s  6 –
 6 1  – 4 2 . 8 0 . 2 7  s  2 –
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I s o t o p e  T /12,   ,  o r
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 2 4 C r  6 2  0 + – 4 1 . 2 0 . 1 9  s 3 – , –n 1 . 04%
 6 3  – 3 5 . 5 s 0 . 1 1  s  7 – , –n 1 . 42%
 6 4  0 + – 3 3 . 3 s  > 1   s  – ?
 6 5  ( 1 / 2 – ) – 2 7 . 6 s  > 1 5 0  n s  –
 6 6  0 +  > 1 5 0  n s  –
 6 7   5 0  m s  – ?

 2 5 M n  4 4  ( 2 – )   6 . 4 s  < 1 0 5  n s   , p
 4 5  ( 7 / 2 – )  – 5 . 1 s  < 7 0  n s  p
 4 6  ( 4 +) – 1 2 . 4 s 4 1  m s  + 7 – 6  ,  p 22%
 4 7  – 2 2 . 3 s 1 0 0  m s  5 0  ,  p 3 . 4%
 4 8  4 + – 2 9 . 0 0 s 1 5 8 . 1  m s  2 2  ,  p 0 . 28%,

 < 6 . 010–4%
 4 9  5 / 2 – – 3 7 . 6 1 3 8 2  m s  7 
 5 0  0 + – 4 2 . 6 2 1 2 8 3 . 2 9  m s  8 
 5 0 m  5 + – 4 2 . 3 9 3 1 . 7 5  m  3 
 5 1  5 / 2 – – 4 8 . 2 3 7 4 6 . 2  m  1 
 5 2  6 + – 5 0 . 7 0 1 5 . 5 9 1  d  3 
 5 2 m  2 + – 5 0 . 3 2 3 2 1 . 1  m  2  98 . 25% , I T 1 . 75%
 5 3  7 / 2 – – 5 4 . 6 8 4 3 . 7 4  1 0 6  y  4 
 5 4  3 + – 5 5 . 5 5 1 3 1 2 . 1 1  d  5  , – < 2 . 910–4%
 5 5  5 / 2 – – 5 7 . 7 0 6 1 0 0 %  
 5 6  3 + – 5 6 . 9 0 6 2 . 5 7 8 9  h  1 –
 5 7  5 / 2 – – 5 7 . 4 8 5 8 5 . 4  s  1 8 –
 5 8  1 + – 5 5 . 9 0 3 . 0  s  1 –
 5 8 m  ( 4 )+ – 5 5 . 8 3 6 5 . 2  s  5 –  80% , I T  20%
 5 9  3 / 2 – , 5 / 2 – – 5 5 . 4 7 4 . 6  s  1 –
 6 0  0 + – 5 2 . 9 5 1  s  6 – , –n 0 . 03%
 6 0 m  3 + – 5 2 . 6 1 . 7 7  s  2 – 88 . 5% , I T 11 . 5%
 6 1  ( 5 / 2 ) – – 5 1 . 7 0 . 6 7  s  4 –
 6 2  ( 3 +) – 4 8 . 5 6 7 1  m s  5 –
 6 3  – 4 6 . 8 2 7 5  m s  4 –
 6 4  – 4 3 . 1 8 9  m s  4 – , –n 1 . 42%
 6 5  – 4 0 . 9 8 8  m s  4 – , –n 6 . 92%
 6 6  – 3 6 . 5 s 6 6  m s  4 – , –n 10 . 88%
 6 7  ( 5 / 2 – ) – 3 3 . 7 s 4 2  m s  4 – , –n
 6 8  2 8  m s  4 – , –n
 6 9  5 / 2 – 1 4  m s  4 – , –n 23 . 6%

 2 6 F e  4 5  ( 3 / 2 +)  1 3 . 6 s  > 3 5 0  n s  p ? , 2p ?
 4 6  0 +   0 . 8 s 2 0  m s  + 2 0 – 8  ,  p
 4 7   – 6 . 6 s 2 7  m s  + 3 2 – 1 0  ,  p
 4 8  0 + – 1 8 . 1 s 4 4  m s  7  ,  p 3 . 6%
 4 9  ( 7 / 2 – ) – 2 4 . 6 s 7 0  m s  3  ,  p 52%
 5 0  0 + – 3 4 . 4 7 1 5 5  m s  1 1  ,  p ?
 5 1  5 / 2 – – 4 0 . 2 2 3 0 5  m s  5 
 5 2  0 + – 4 8 . 3 3 8 . 2 7 5  h  8 
 5 2 m  ( 1 2 +) – 4 1 . 5 1 4 5 . 9  s  6 
 5 3  7 / 2 – – 5 0 . 9 4 1 8 . 5 1  m  2 
 5 3 m  1 9 / 2 – – 4 7 . 9 0 1 2 . 5 2 6  m  2 4 I T
 5 4  0 + – 5 6 . 2 4 8  > 3 . 1  1 0 2 2  y  2 

5 . 8 4 5 %  3 5
 5 5  3 / 2 – – 5 7 . 4 7 5 2 . 7 3  y  3 
 5 6  0 + – 6 0 . 6 0 1 9 1 . 7 5 4 %  3 6
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I s o t o p e  T /12,   ,  o r
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 2 6 F e  5 7  1 / 2 – – 6 0 . 1 7 6 2 . 1 1 9 %  1 0
 5 8  0 + – 6 2 . 1 4 9 0 . 2 8 2 %  4
 5 9  3 / 2 – – 6 0 . 6 5 8 4 4 . 4 7 2  d  8 –
 6 0  0 + – 6 1 . 4 0 7 1 . 5  1 0 6  y  3 –
 6 1  3 / 2 – , 5 / 2 – – 5 8 . 9 2 5 . 9 8  m  6 –
 6 2  0 + – 5 8 . 9 0 6 8  s  2 –
 6 3  ( 5 / 2 ) – – 5 5 . 8 6 . 1  s  6 –
 6 4  0 + – 5 5 . 1 2 . 0  s  2 –
 6 5  – 5 1 . 3 0 . 4  s  2 –
 6 6  0 + – 5 0 . 3 0 . 4 4  s  6 –
 6 7  – 4 6 . 6 0 . 4 7  s  5 – , –n 1 . 13%
 6 8  0 + – 4 4 . 2 s 0 . 1 0  s  6 –
 6 9  1 / 2 – – 3 9 . 4 s 0 . 1 7  s  3 – , –n 6 . 94%
 7 0  0 +  > 1 5 0  n s  –
 7 1  ( 7 / 2 +)  > 1 5 0  n s  –
 7 2  0 +  > 1 5 0  n s  –

 2 7 C o  4 8    1 . 6 s p ?
 4 9   – 9 . 6 s  < 3 5  n s   , p
 5 0  ( 6 +) – 1 7 . 2 s 4 4  m s  4  ,  p 54%
 5 1  ( 7 / 2 – ) – 2 7 . 3 s  > 2 0 0  n s  
 5 2  6 + – 3 3 . 9 2 s 1 1 5  m s  2 3  ,  p
 5 3  ( 7 / 2 – ) – 4 2 . 6 4 2 4 0  m s  2 0 
 5 3 m  ( 1 9 / 2 – ) – 3 9 . 4 5 2 4 7  m s  1 2   98 . 5% , p  1 . 5%
 5 4  0 + – 4 8 . 0 0 5 1 9 3 . 2 8  m s  7 
 5 4 m  ( 7 )+ – 4 7 . 8 0 6 1 . 4 8  m  2 
 5 5  7 / 2 – – 5 4 . 0 2 4 1 7 . 5 3  h  3 
 5 6  4 + – 5 6 . 0 3 5 7 7 . 2 3 3  d  2 7 
 5 7  7 / 2 – – 5 9 . 3 4 0 2 7 1 . 7 4  d  6 
 5 8  2 + – 5 9 . 8 4 1 7 0 . 8 6  d  7 
 5 8 m  5 + – 5 9 . 8 1 7 9 . 0 4  h  1 1 I T
 5 9  7 / 2 – – 6 2 . 2 2 4 1 0 0 %  
 6 0  5 + – 6 1 . 6 4 4 1 9 2 5 . 1  d  5 –
 6 0 m  2 + – 6 1 . 5 8 5 1 0 . 4 6 7  m  6 I T 99 . 76% , – 0 . 24%
 6 1  7 / 2 – – 6 2 . 8 9 5 1 . 6 5 0  h  5 –
 6 2  2 + – 6 1 . 4 3 1 . 5 0  m  4 –
 6 2 m  5 + – 6 1 . 4 1 1 3 . 9 1  m  5 – > 99% , I T < 1%
 6 3  ( 7 / 2 ) – – 6 1 . 8 4 2 7 . 4  s  5 –
 6 4  1 + – 5 9 . 7 9 0 . 3 0  s  3 –
 6 5  ( 7 / 2 ) – – 5 9 . 1 6 1 . 2 0  s  6 –
 6 6  ( 3 +) – 5 6 . 1 0 . 2 3 3  s  1 7 –
 6 7  ( 7 / 2 – ) – 5 5 . 3 0 . 4 2 5  s  2 0 –
 6 8  – 5 1 . 8 0 . 1 8  s  1 0 –
 6 9  7 / 2 – – 5 1 . 0 0 . 2 7  s  5 –
 7 0  – 4 6 . 8 s 0 . 1 5  s  2 – , –n 2 . 51%
 7 1  – 4 5 . 0 s 0 . 2 1  s  4 – , –n 2 . 61%
 7 2  – 4 0 . 6 s 0 . 0 9  s  2 – , –n 4 . 8%
 7 3  ( 7 / 2 – )  > 1 5 0  n s  –
 7 4  0 +  > 1 5 0  n s  –
 7 5  ( 7 / 2 – )  > 1 5 0  n s –

 2 8 N i  4 9   > 3 5 0  n s   , p
 5 0  0 +  – 3 . 8 s  > 3 0 0  n s  
 5 1  ( 7 / 2 – ) – 1 1 . 4 s  > 2 0 0  n s  
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I s o t o p e  T /12,   ,  o r
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 2 8 N i  5 2  0 + – 2 2 . 6 5 s 3 8  m s  5  ,  p > 17%
 5 3  ( 7 / 2 – ) – 2 9 . 4 s 4 5  m s  1 5  ,  p  45%
 5 4  0 + – 3 9 . 2 1 1 4 3  m s  2 3 
 5 5  7 / 2 – – 4 5 . 3 3 2 0 4  m s  4 
 5 6  0 + – 5 3 . 9 0 6 . 0 7 5 d  1 0 
 5 7  3 / 2 – – 5 6 . 0 7 6 3 5 . 6 0  h  6 
 5 8  0 + – 6 0 . 2 2 3 6 8 . 0 7 7 %  9
 5 9  3 / 2 – – 6 1 . 1 5 1 7 . 6  1 0 4  y  5 
 6 0  0 + – 6 4 . 4 6 8 2 6 . 2 2 3 %  8
 6 1  3 / 2 – – 6 4 . 2 1 7 1 . 1 4 0 %  1
 6 2  0 + – 6 6 . 7 4 3 3 . 6 3 4 %  2
 6 3  1 / 2 – – 6 5 . 5 0 9 1 0 0 . 1  y  2 0 –
 6 4  0 + – 6 7 . 0 9 6 0 . 9 2 6 %  1
 6 5  5 / 2 – – 6 5 . 1 2 3 2 . 5 1 7 2  h  3 –
 6 6  0 + – 6 6 . 0 3 5 4 . 6  h  3 –
 6 7  ( 1 / 2 – ) – 6 3 . 7 4 2 1  s  1 –
 6 8  0 + – 6 3 . 4 9 2 9  s  2 –
 6 9  9 / 2 + – 6 0 . 4 1 1 . 4  s  3 –
 7 0  0 + – 5 9 . 5 6 . 0  s  3 –
 7 1  – 5 5 . 9 2 . 5 6  s  3 –
 7 2  0 + – 5 4 . 7 1 . 5 7  s  5 0 – , –n
 7 3  – 5 0 . 2 s 0 . 8 4  s  3 – , –n 0 . 3%
 7 4  0 + – 4 8 . 5 s 0 . 9  s  2 – , –n 4 . 53%
 7 5  ( 7 / 2 +) – 4 3 . 8 s 0 . 6  s  2 – , –n 8 . 43%
 7 6  0 + – 4 1 . 6 s 0 . 2 4  s  + 5 5 – 2 4 – , –n
 7 7  – 3 6 . 5 s  > 1 5 0  n s  – ?
 7 8  0 + – 3 4 . s  > 1 5 0  n s  –

 2 9 C u  5 2  3 +  – 2 . 6 s p
 5 3  ( 3 / 2 – ) – 1 3 . 5 s  < 3 0 0  n s   , p
 5 4  ( 3 +) – 2 1 . 7 s  < 7 5  n s  p
 5 5  – 3 1 . 6 s  > 2 0 0  n s  
 5 6  4 + – 3 8 . 6 s 7 8  m s  1 5 
 5 7  3 / 2 – – 4 7 . 3 1 1 9 6 . 3  m s  7 
5 8 1 + – 5 1 . 6 6 0 3 . 2 0 4 s 7 

 5 9  3 / 2 – – 5 6 . 3 5 2 8 1 . 5  s  5 
 6 0  2 + – 5 8 . 3 4 1 2 3 . 7  m  4 
 6 1  3 / 2 – – 6 1 . 9 8 0 3 . 3 3 3  h  5 
 6 2  1 + – 6 2 . 7 9 4 9 . 6 7  m  3 
 6 3  3 / 2 – – 6 5 . 5 7 6 6 9 . 1 7 %  3
 6 4  1 + – 6 5 . 4 2 1 1 2 . 7 0 0  h  2  61% , – 39%
 6 5  3 / 2 – – 6 7 . 2 6 0 3 0 . 8 3 %  3
 6 6  1 + – 6 6 . 2 5 4 5 . 1 2 0  m  1 4 –
 6 7  3 / 2 – – 6 7 . 3 0 0 6 1 . 8 3  h  1 2 –
 6 8  1 + – 6 5 . 5 4 3 1 . 1  s  1 5 –
 6 8 m  ( 6 – ) – 6 4 . 8 2 3 . 7 5  m  5 I T 84% , – 16%
 6 9  3 / 2 – – 6 5 . 7 4 0 2 . 8 5  m  1 5 –
 7 0  1 + – 6 2 . 9 6 4 . 5  s  1 0 –
 7 0 m  3 – , 4 – , 5 – – 6 2 . 8 2 4 7  s  5 –
 7 1  ( 3 / 2 – ) – 6 2 . 7 6 1 9 . 5  s  1 6 –
 7 2  ( 1 +) – 6 0 . 1 s 6 . 6  s  1 –
 7 3  – 5 9 . 2 s 3 . 9  s  3 –
 7 4  ( 1 + , 3 +) – 5 5 . 7 s 1 . 5 9 4  s  1 0 –



1 3

N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 2 9 C u  7 5  ( 3 / 2 – ) – 5 4 . 3 s 1 . 2 2 4  s  3 – , –n 3 . 5%
 7 6 m  – 5 0 . 3 s 0 . 6 4 1  s  6 – , –n 3%
 7 6 m  – 5 0 . 3 s 1 . 2 7  s  3 0 –
 7 7  – 4 8 . 5 s 0 . 4 6 9  s  8 –
 7 8  – 4 4 . 0 s 3 4 2  m s  1 1 –
 7 9  – 4 1 . 7 s 1 8 8  m s  2 5 – , –n 55%
 8 0  – 3 5 . 5 s  > 1 5 0  n s  –

 3 0 Z n  5 4  0 +  – 6 . 6 s 2p ?
 5 5  – 1 4 . 9 s  ? , 2p ?
 5 6  0 + – 2 5 . 7 s 3 6  m s  1 0 
 5 7  ( 7 / 2 – ) – 3 2 . 7 s 4 0  m s  1 0  ,  p  65%
 5 8  0 + – 4 2 . 2 9 8 6  m s  1 8 
 5 9  3 / 2 – – 4 7 . 2 6 1 8 2 . 0  m s  1 8  ,  p 0 . 1%
 6 0  0 + – 5 4 . 1 8 2 . 3 8  m  5 
 6 1  3 / 2 – – 5 6 . 3 4 8 9 . 1  s  2 
 6 1 m  1 / 2 – – 5 6 . 2 5  < 4 3 0  m s  I T
 6 1 m  3 / 2 – – 5 5 . 9 2 0 . 1 4  s  7 I T
 6 1 m  5 / 2 – – 5 5 . 5 9  < 0 . 1 3  s  I T
 6 2  0 + – 6 1 . 1 7 9 . 1 8 6  h  1 3 
 6 3  3 / 2 – – 6 2 . 2 0 9 3 8 . 4 7  m  5 
 6 4  0 + – 6 5 . 9 9 9 4 8 . 6 3 %  6 0
 6 5  5 / 2 – – 6 5 . 9 0 8 2 4 4 . 2 6  d  2 6 
 6 6  0 + – 6 8 . 8 9 6 2 7 . 9 0 %  2 7
 6 7  5 / 2 – – 6 7 . 8 7 7 4 . 1 0 %  1 3
 6 8  0 + – 7 0 . 0 0 4 1 8 . 7 5 %  5 1
 6 9  1 / 2 – – 6 8 . 4 1 5 5 6 . 4  m  9 –
 6 9 m  9 / 2 + – 6 7 . 9 7 6 1 3 . 7 6  h  2 I T 99 . 97% , – 0 . 03%
 7 0  0 + – 6 9 . 5 5 9  > 5  1 0 1 4  y  2–

0 . 6 2 %  3  
 7 1  1 / 2 – – 6 7 . 3 2 2 . 4 5  m  1 0 –
 7 1 m  9 / 2 + – 6 7 . 1 6 3 . 9 6  h  5 – , I T  0 . 05%
 7 2  0 + – 6 8 . 1 2 8 4 6 . 5  h  1 –
 7 3  ( 1 / 2 ) – – 6 5 . 4 1 2 3 . 5  s  1 0 –
 7 3 m  ( 7 / 2 +) – 6 5 . 2 1 5 . 8  s  8 – , I T
 7 4  0 + – 6 5 . 7 1 9 5 . 6  s  1 2 –
 7 5  ( 7 / 2 +) – 6 2 . 4 7 1 0 . 2  s  2 –
 7 6  0 + – 6 2 . 0 5 . 7  s  3 –
 7 7  ( 7 / 2 +) – 5 8 . 6 2 . 0 8  s  5 –
 7 7 m  ( 1 / 2 – ) – 5 7 . 8 1 . 0 5  s  1 0 I T > 50% , – < 50%
 7 8  0 + – 5 7 . 2 1 . 4 7  s  1 5 –
 7 9  ( 9 / 2 +) – 5 3 . 4 s 0 . 9 9 5  s  1 9 – , –n 1 . 3%
 8 0  0 + – 5 1 . 8 0 . 5 4 5  s  1 6 – , –n 1%
 8 1  – 4 6 . 1 s 0 . 2 9  s  5 – , –n 7 . 5%
 8 2  0 + – 4 2 . 1 s  > 1 5 0  n s  –
 8 3  ( 5 / 2 +)  > 1 5 0  n s  –

 3 1 G a  5 6   – 4 . 7 s p ?
 5 7  – 1 5 . 9 s p ?
 5 8  – 2 4 . 0 s p ?
 5 9  – 3 4 . 1 s p ?
 6 0  – 4 0 . 0 s  > 1 . 2   s   ?
 6 1  3 / 2 – – 4 7 . 3 s 0 . 1 5  s  3 
 6 2  0 + – 5 2 . 0 0 1 1 6 . 1 2  m s  3 0 
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 3 1 G a  6 3  3 / 2 – , 5 / 2 – – 5 6 . 7 3 2 . 4  s  5 
 6 4  0 + – 5 8 . 8 3 5 2 . 6 2 7  m  1 2 
 6 5  3 / 2 – – 6 2 . 6 5 3 1 5 . 2  m  2 
 6 6  0 + – 6 3 . 7 2 1 9 . 4 9  h  7 
 6 7  3 / 2 – – 6 6 . 8 7 7 3 . 2 6 1 2  d  6 
 6 8  1 + – 6 7 . 0 8 3 6 7 . 6 2 9  m  2 4 
 6 9  3 / 2 – – 6 9 . 3 2 1 6 0 . 1 0 8 %  9
 7 0  1 + – 6 8 . 9 0 5 2 1 . 1 4  m  3 – 99 . 59% ,  0 . 41%
 7 1  3 / 2 – – 7 0 . 1 3 7 3 9 . 8 9 2 %  9
 7 2  3 – – 6 8 . 5 8 7 1 4 . 1 0  h  2 –
 7 3  3 / 2 – – 6 9 . 7 0 4 4 . 8 6  h  3 –
 7 4  ( 3 – ) – 6 8 . 0 5 8 . 1 2  m  1 2 –
 7 4 m  ( 0 ) – 6 7 . 9 9 9 . 5  s  1 0 I T 75% , – < 50%
 7 5  ( 3 / 2 ) – – 6 8 . 4 6 4 1 2 6  s  2 –
 7 6  ( 2 + , 3 +) – 6 6 . 2 0 3 2 . 6  s  6 –
 7 7  ( 3 / 2 – ) – 6 5 . 8 7 1 3 . 2  s  2 –
 7 8  ( 3 +) – 6 3 . 6 6 5 . 0 9  s  5 –
 7 9  ( 3 / 2 – ) – 6 2 . 5 2 . 8 4 7  s  3 – , –n 0 . 089%
 8 0  ( 3 ) – 5 9 . 1 1 . 6 9 7  s  1 1 – , –n 0 . 89%
 8 1  ( 5 / 2 – ) – 5 8 . 0 1 . 2 1 7  s  5 – , –n 11 . 9%
 8 2  ( 1 , 2 , 3 ) – 5 2 . 9 s 0 . 5 9 9  s  2 – , –n 22 . 3%
 8 3  – 4 9 . 5 s 0 . 3 1  s  1 – , –n 40%
 8 4  – 4 4 . 4 s 0 . 0 8 5  s  1 0 – , –n 70%
 8 5  ( 3 / 2 – )  > 1 5 0  n s  –
 8 6   > 1 5 0  n s  –

 3 2 G e  5 8  0 +  – 8 . 4 s 2p ?
 5 9  – 1 7 . 0 s 2p ?
 6 0  0 + – 2 7 . 8 s  3 0  m s   ? , 2p ?
 6 1  ( 3 / 2 – ) – 3 3 . 7 s 4 0  m s  1 5  ,  p  80%
 6 2  0 + – 4 2 . 2 s  > 1 5 0  n s   ?
 6 3  – 4 6 . 9 s 9 5  m s  + 2 3 – 2 0 
 6 4  0 + – 5 4 . 4 6 3 . 7  s  2 5 
 6 5  ( 3 / 2 ) – – 5 6 . 4 3 0 . 9  s  5 
 6 6  0 + – 6 1 . 6 2 2 . 2 6  h  5 
 6 7  1 / 2 – – 6 2 . 6 5 4 1 8 . 9  m  3 
 6 8  0 + – 6 6 . 9 7 7 2 7 0 . 8  d  3 
 6 9  5 / 2 – – 6 7 . 0 9 4 3 9 . 0 5  h  1 0 
 7 0  0 + – 7 0 . 5 6 0 2 0 . 3 7 %  1 8
 7 1  1 / 2 – – 6 9 . 9 0 5 1 1 . 4 3  d  3 
 7 2  0 + – 7 2 . 5 8 6 2 7 . 3 1 %  2 6
 7 3  9 / 2 + – 7 1 . 2 9 7 7 . 7 6 %  8
 7 3 m  1 / 2 – – 7 1 . 2 3 0 0 . 4 9 9  s  1 1 I T
 7 4  0 + – 7 3 . 4 2 2 3 6 . 7 3 %  1 5
 7 5  1 / 2 – – 7 1 . 8 5 6 8 2 . 7 8  m  4 –
 7 5 m  7 / 2 + – 7 1 . 7 1 6 4 7 . 7  s  5 I T 99 . 97% , – 0 . 03%
 7 6  0 + – 7 3 . 2 1 3 0 . 8  1 0 2 5  y  2–

7 . 8 3 %  7  
 7 7  7 / 2 + – 7 1 . 2 1 4 1 1 . 3 0  h  1 –
 7 7 m  1 / 2 – – 7 1 . 0 5 4 5 2 . 9  s 6 – 81% , I T 19%
 7 8  0 + – 7 1 . 8 6 2 8 8 . 0  m  1 0 –
 7 9  ( 1 / 2 ) – – 6 9 . 4 9 1 8 . 9 8  s  3 –
 7 9 m  ( 7 / 2 +) – 6 9 . 3 0 3 9 . 0  s  1 0 – 96% , I T 4%
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I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 3 2 G e  8 0  0 + – 6 9 . 4 5 2 9 . 5  s 4 –
 8 1  ( 9 / 2 +) – 6 6 . 3 7 . 6  s  6 –
 8 1 m  ( 1 / 2 +) – 6 5 . 6 7 . 6  s  6 –
 8 2  0 + – 6 5 . 6 4 . 6 0  s  3 5 –
 8 3  ( 5 / 2 +) – 6 1 . 0 s 1 . 8 5  s  6 –
 8 4  0 + – 5 8 . 4 s 0 . 9 4 7  s  1 1 – , –n 10 . 8%
 8 5  – 5 3 . 4 s 5 3 5  m s  4 7 – , –n 14%
 8 6  0 + – 5 0 . 0 s  > 1 5 0  n s  – ? , –n ?
 8 7  ( 5 / 2 +)  > 1 5 0  n s  –
 8 8  0 +  > 1 5 0  n s  –
 8 9   > 1 5 0  n s  –

 3 3 A s  6 0   – 6 . 4 s p ?
 6 1  – 1 8 . 1 s p ?
 6 2  – 2 5 . 0 s p ?
 6 3  – 3 3 . 8 s p ?
 6 4  – 3 9 . 5 s  > 1 . 2   s   ?
 6 5  – 4 7 . 1 s 0 . 1 9  s  + 1 1 – 7 
 6 6  – 5 1 . 8 s 9 5 . 7 7  m s  2 3 
 6 7  ( 5 / 2 – ) – 5 6 . 6 4 2 . 5  s  1 2 
 6 8  3 + – 5 8 . 9 1 5 1 . 6  s  8 
 6 9  5 / 2 – – 6 3 . 0 8 1 5 . 2  m  2 
 7 0  4 (+) – 6 4 . 3 4 5 2 . 6  m  3 
 7 1  5 / 2 – – 6 7 . 8 9 2 6 5 . 2 8  h  1 5 
 7 2  2 – – 6 8 . 2 2 9 2 6 . 0  h  1 
 7 3  3 / 2 – – 7 0 . 9 5 6 8 0 . 3 0  d  6 
 7 4  2 – – 7 0 . 8 6 0 1 7 . 7 7  d  2  66% , – 34%
 7 5  3 / 2 – – 7 3 . 0 3 3 1 0 0 %  
 7 6  2 – – 7 2 . 2 9 0 1 . 0 7 7 8  d  2 0 –
 7 7  3 / 2 – – 7 3 . 9 1 6 3 8 . 8 3  h  5 –
 7 8  2 – – 7 2 . 8 1 6 9 0 . 7  m  2 –
 7 9  3 / 2 – – 7 3 . 6 3 6 9 . 0 1  m  1 5 –
 8 0  1 + – 7 2 . 1 2 1 5 . 2  s  2 –
 8 1  3 / 2 – – 7 2 . 5 3 3 3 3 . 3  s  8 –
 8 2  ( 1 +) – 7 0 . 3 1 9 . 1  s  5 –
 8 2 m  ( 5 – ) – 7 0 . 3 1 3 . 6  s  4 –
 8 3  ( 5 / 2 – , 3 / 2 – ) – 6 9 . 9 1 3 . 4  s  3 –
 8 4  ( 3 – ) – 6 6 . 1 s 3 . 2 4  s  2 6 – , –n 0 . 28%
 8 5  ( 3 / 2 – ) – 6 3 . 5 s 2 . 0 2 1  s  1 0 – , –n 59 . 4%
 8 6  – 5 9 . 4 s 0 . 9 4 5  s  8 – , –n 33%
 8 7  ( 3 / 2 – ) – 5 6 . 3 s 0 . 4 8  s  4 – , –n 15 . 4%
 8 8  – 5 1 . 6 s  > 1 5 0  n s  – ? , –n ?
 8 9  – 4 7 . 3 s – ?
 9 0   > 1 5 0  n s  – ?
 9 1   > 1 5 0  n s  –
 9 2   > 1 5 0  n s  –

 3 4 S e  6 5  – 3 2 . 9 s  < 5 0  m s  
 6 6  0 + – 4 1 . 7 s  > 1 . 2   s  
 6 7  – 4 6 . 5 s 6 0  m s  + 1 7 – 1 1  ,  p 0 . 5%
 6 8  0 + – 5 4 . 1 s 3 5 . 5  s  7 
 6 9  ( 1 / 2 – , 3 / 2 – ) – 5 6 . 3 0 2 7 . 4  s  2  ,  p 0 . 05%
 7 0  0 + – 6 1 . 9 s 4 1 . 1  m  3 
 7 1  5 / 2 – – 6 3 . 1 s 4 . 7 4  m  5 
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 3 4 S e  7 2  0 + – 6 7 . 8 9 8 . 4 0  d  8 
 7 3  9 / 2 + – 6 8 . 2 2 7 . 1 5  h  8 
 7 3 m  3 / 2 – – 6 8 . 1 9 3 9 . 8  m  1 3 I T 72 . 6% ,  27 . 4%
 7 4  0 + – 7 2 . 2 1 3 0 . 8 9 %  4
 7 5  5 / 2 + – 7 2 . 1 6 9 1 1 9 . 7 7 9  d  4 
 7 6  0 + – 7 5 . 2 5 2 9 . 3 7 %  2 9
 7 7  1 / 2 – – 7 4 . 5 9 9 7 . 6 3 %  1 6
 7 7 m  7 / 2 + – 7 4 . 4 3 7 1 7 . 3 6  s  5 I T
 7 8  0 + – 7 7 . 0 2 6 2 3 . 7 7 %  2 8
 7 9  7 / 2 + – 7 5 . 9 1 7 1 . 1  1 0 6  y  2 –
 7 9 m  1 / 2 – – 7 5 . 8 2 1 3 . 9 2  m  1 I T 99 . 94% , – 0 . 06%
 8 0  0 + – 7 7 . 7 5 9 4 9 . 6 1 %  4 1
 8 1  1 / 2 – – 7 6 . 3 8 9 1 8 . 4 5  m  1 2 –
 8 1 m  7 / 2 + – 7 6 . 2 8 6 5 7 . 2 8  m  2 I T 99 . 95% , – 0 . 05%
 8 2  0 + – 7 7 . 5 9 3 0 . 8 3  1 0 2 0  y  1 2 2–

8 . 7 3 %  2 2
 8 3  9 / 2 + – 7 5 . 3 4 0 2 2 . 3  m  3 –
 8 3 m  1 / 2 – – 7 5 . 1 1 2 7 0 . 1  s  4 –
 8 4  0 + – 7 5 . 9 5 3 . 1 0  m  1 0 –
 8 5  ( 5 / 2 +) – 7 2 . 4 3 3 1 . 7  s  9 –
 8 6  0 + – 7 0 . 5 4 1 5 . 3  s  9 –
 8 7  ( 5 / 2 +) – 6 6 . 5 8 5 . 2 9  s  1 1 – , –n 0 . 36%
 8 8  0 + – 6 3 . 8 8 1 . 5 3  s  6 – , –n 0 . 99%
 8 9  ( 5 / 2 +) – 5 9 . 6 s 0 . 4 1  s  4 – , –n 7 . 8%
 9 0  0 + – 5 6 . 4 s  > 1 5 0  n s  – ?
 9 1  – 5 0 . 9 s 0 . 2 7 s  5 – , –n 21%
 9 2  0 + – 4 7 . 2 s  > 1 5 0  n s  –
 9 3  ( 1 / 2 +)  > 1 5 0  n s  –
 9 4  0 +  > 1 5 0  n s  –

 3 5 B r  6 7  – 3 2 . 8 s p ?
 6 8  – 3 8 . 9 s  < 1 . 2   s  p ?
 6 9  – 4 6 . 4 s  < 2 4  n s  p
 7 0  – 5 1 . 6 s 7 9 . 1  m s  8 
 7 0 m  – 5 1 . 6 s 2 . 2  s  2 
 7 1  ( 5 / 2 ) – – 5 6 . 6 s 2 1 . 4  s  6 
 7 2  3 + – 5 9 . 2 7 8 . 6  s  2 4 
 7 2 m  1 – – 5 9 . 1 1 0 . 6  s  3 I T  100% , 
 7 3  1 / 2 – – 6 3 . 5 3 . 4  m  2 
 7 4  ( 0 – ) – 6 5 . 3 1 2 5 . 4  m  3 
 7 4 m  4 (+) – 6 5 . 2 9 4 6  m  2 
 7 5  3 / 2 – – 6 9 . 1 4 9 6 . 7  m  1 3 
 7 6  1 – – 7 0 . 2 8 9 1 6 . 2  h  2 
 7 6 m  ( 4 )+ – 7 0 . 1 8 6 1 . 3 1  s  2 I T > 99 . 4% ,  < 0 . 6%
 7 7  3 / 2 – – 7 3 . 2 3 4 5 7 . 0 3 6  h  6 
 7 7 m  9 / 2 + – 7 3 . 1 2 8 4 . 2 8  m  1 0 I T
 7 8  1 + – 7 3 . 4 5 2 6 . 4 6  m  4   99 . 99% ,

–  0 . 01%
 7 9  3 / 2 – – 7 6 . 0 6 8 5 0 . 6 9 %  7
 7 9 m  9 / 2 + – 7 5 . 8 6 0 4 . 8 6  s  4 I T
 8 0  1 + – 7 5 . 8 8 9 1 7 . 6 8  m  2 – 91 . 7% ,  8 . 3%
 8 0 m  5 – – 7 5 . 8 0 3 4 . 4 2 0 5  h  8 I T
 8 1  3 / 2 – – 7 7 . 9 7 4 4 9 . 3 1 %  7
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 3 5 B r  8 2  5 – – 7 7 . 4 9 6 3 5 . 3 0  h  2 –
 8 2 m  2 – – 7 7 . 4 5 0 6 . 1 3  m  5 I T 97 . 6% , – 2 . 4%
 8 3  3 / 2 – – 7 9 . 0 0 9 2 . 4 0  h  2 –
 8 4  2 – – 7 7 . 7 8 3 1 . 8 0  m  8 –
 8 4 m  6 – – 7 7 . 4 6 6 . 0  m  2 –
 8 5  3 / 2 – – 7 8 . 6 1 2 . 9 0  m  6 –
 8 6  ( 2 – ) – 7 5 . 6 4 5 5 . 1  s  4 –
 8 7  3 / 2 – – 7 3 . 8 6 5 5 . 6 0  s  1 5 – , –n 2 . 52%
 8 8  ( 1 , 2 – ) – 7 0 . 7 3 1 6 . 2 9  s  6 – , –n 6 . 58%
 8 9  ( 3 / 2 – , 5 / 2 – ) – 6 8 . 5 7 4 . 4 0  s  3 – , –n 13 . 8%
 9 0  – 6 4 . 6 1 1 . 9 1  s  1 – , –n 25 . 2%
 9 1  – 6 1 . 5 1 0 . 5 4 1  s  5 – , –n 20%
 9 2  ( 2 – ) – 5 6 . 5 8 0 . 3 4 3  s  1 5 – , –n 33 . 1%
 9 3  ( 5 / 2 – ) – 5 3 . 0 s 1 0 2  m s  1 0 – , –n 10%
 9 4  – 4 7 . 8 s 7 0  m s  2 0 – , –n 30%
 9 5  ( 3 / 2 – )  > 1 5 0  n s  –
 9 6   > 1 5 0  n s  –
 9 7  ( 3 / 2 – )  > 1 5 0  n s  –

 3 6 K r  6 9  – 3 2 . 3 s 3 2  m s  1 0  ,  p
 7 0  0 + – 4 1 . 0 s  > 1 . 2   s   ?
 7 1  ( 5 / 2 ) – – 4 6 . 1 s 1 0 0  m s  3  ,  p 5 . 2%
 7 2  0 + – 5 4 . 1 1 7 . 2  s  3 
 7 3  5 / 2 – – 5 6 . 9 2 7 . 0  s  1 2  ,  p 0 . 68%
 7 4  0 + – 6 2 . 1 7 1 1 . 5 0  m  1 1 
 7 5  5 / 2 + – 6 4 . 2 4 4 . 2 9  m  1 7 
 7 6  0 + – 6 8 . 9 8 1 4 . 8  h  1 
 7 7  5 / 2 + – 7 0 . 1 7 1 7 4 . 4  m  6 
 7 8  0 + – 7 4 . 1 6 0  0 . 9  1 0 2 0  y  2 

0 . 3 5 %  1  
 7 9  1 / 2 – – 7 4 . 4 4 2 3 5 . 0 4  h  1 0 
 7 9 m  7 / 2 + – 7 4 . 3 1 2 5 0  s  3 I T
 8 0  0 + – 7 7 . 8 9 3 2 . 2 8 %  6
 8 1  7 / 2 + – 7 7 . 6 9 4 2 . 2 9  1 0 5  y  1 1 
 8 1 m  1 / 2 – – 7 7 . 5 0 3 1 3 . 1 0  s  3 I T ,  2 . 510–3%
 8 2  0 + – 8 0 . 5 8 9 1 1 . 5 8 %  1 4
 8 3  9 / 2 + – 7 9 . 9 8 2 1 1 . 4 9 %  6
 8 3 m  1 / 2 – – 7 9 . 9 4 0 1 . 8 3  h  2 I T
 8 4  0 + – 8 2 . 4 3 1 5 7 . 0 0 %  4
 8 5  9 / 2 + – 8 1 . 4 8 1 3 9 3 4 . 4  d  1 4 –
 8 5 m  1 / 2 – – 8 1 . 1 7 6 4 . 4 8 0  h  8 – 78 . 6% , I T 21 . 4%
 8 6  0 + – 8 3 . 2 6 6 1 7 . 3 0 %  2 2
 8 7  5 / 2 + – 8 0 . 7 1 0 7 6 . 3  m  6 –
 8 8  0 + – 7 9 . 6 9 2 . 8 4  h  3 –
 8 9  3 / 2 (+) – 7 6 . 7 2 3 . 1 5  m  4 –
 9 0  0 + – 7 4 . 9 6 3 2 . 3 2  s  9 –
 9 1  5 / 2 (+) – 7 1 . 3 1 8 . 5 7  s  4 –
 9 2  0 + – 6 8 . 7 9 1 . 8 4 0  s  8 – , –n 0 . 03%
 9 3  1 / 2 + – 6 4 . 0 1 . 2 8 6  s  1 0 – , –n 1 . 95%
 9 4  0 + – 6 1 . 1 s 0 . 2 0  s  1 – , –n 5 . 7%
 9 5  1 / 2 – 5 6 . 0 s 0 . 7 8  s  3 –
 9 6  0 + – 5 3 . 0 s  > 5 0 m s  – ?
 9 7  – 4 7 . 9 s  > 1 5 0  n s  –
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I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 3 6 K r  9 8  0 +  > 1 5 0  n s  – ?
 9 9  ( 3 / 2 +)  > 1 5 0  n s  –
1 0 0  0 +  > 1 5 0  n s  –

 3 7 R b  7 1  – 3 2 . 3 s p ?
 7 2  ( 3 +) – 3 8 . 1 s  < 1 . 2   s  p
 7 3  ( 5 / 2 – ) – 4 6 . 2 s  < 3 0  n s  p
 7 4  ( 0 +) – 5 1 . 7 6 4 . 9  m s  5 
 7 5  ( 3 / 2 – ) – 5 7 . 2 2 2 1 9 . 0  s  1 2 
 7 6  1 ( – ) – 6 0 . 4 8 0 3 6 . 5  s  6  ,  3 . 810–7%
 7 7  3 / 2 – – 6 4 . 8 2 6 3 . 7 7  m  4 
 7 8  0 (+) – 6 6 . 9 3 6 1 7 . 6 6  m  8 
 7 8 m  4 ( – ) – 6 6 . 8 3 3 5 . 7 4  m  5  90% , I T 10%
 7 9  5 / 2 + – 7 0 . 7 9 7 2 2 . 9  m  5 
 8 0  1 + – 7 2 . 1 7 3 3 3 . 4  s 7 
 8 1  3 / 2 – – 7 5 . 4 5 6 4 . 5 7 6  h  5 
 8 1 m  9 / 2 + – 7 5 . 3 7 0 3 0 . 5  m  3 I T 97 . 6% ,  2 . 4%
 8 2  1 + – 7 6 . 1 8 9 1 . 2 7 3  m  2 
 8 2 m  5 – – 7 6 . 1 2 0 6 . 4 7 2  h  6  , I T < 0 . 33%
 8 3  5 / 2 – – 7 9 . 0 7 3 8 6 . 2  d  1 
 8 4  2 – – 7 9 . 7 5 0 3 2 . 7 7  d  1 4  96 . 2% , – 3 . 8%
 8 4 m  6 – – 7 9 . 2 8 6 2 0 . 2 6  m  4 I T
 8 5  5 / 2 – – 8 2 . 1 6 8 7 2 . 1 7 %  2
 8 6  2 – – 8 2 . 7 4 7 1 8 . 6 3 1  d  1 8 – 99 . 99% ,

 5 . 210–3%
 8 6 m  6 – – 8 2 . 1 9 1 1 . 0 1 7  m  3 I T
 8 7  3 / 2 – – 8 4 . 5 9 5 4 . 7 5  1 0 1 0  y  4 –

2 7 . 8 3 %  2  
 8 8  2 – – 8 2 . 6 0 6 1 7 . 7 8  m  1 1 –
 8 9  3 / 2 – – 8 1 . 7 1 1 1 5 . 1 5  m  1 2 –
 9 0  0 – – 7 9 . 3 5 5 1 5 8  s  5 –
 9 0 m  3 – – 7 9 . 2 4 8 2 5 8  s  4 – 97 . 4% , I T 2 . 6%
 9 1  3 / 2 ( – ) – 7 7 . 7 4 8 5 8 . 4  s  4 –
 9 2  0 – – 7 4 . 7 7 5 4 . 4 9 2  s  2 0 – , –n 0 . 01%
 9 3  5 / 2 – – 7 2 . 6 2 6 5 . 8 4  s  2 – , –n 1 . 39%
 9 4  3 ( – ) – 6 8 . 5 5 1 2 . 7 0 2  s  5 – , –n 10 . 01%
 9 5  5 / 2 – – 6 5 . 8 4 3 7 7 . 5  m s  8 – , –n 8 . 73%
 9 6  2 + – 6 1 . 2 1 2 0 2 . 8  m s  3 3 – , –n 14%
 9 7  3 / 2 + – 5 8 . 3 6 1 6 9 . 9  m s  7 – , –n 25 . 1%
 9 8  ( 1 , 0 ) – 5 4 . 3 0 1 1 4  m s  5 – , –n 13 . 8%,

–2n 0 . 05%
 9 9  ( 5 / 2 +) – 5 0 . 8 5 0 . 3  m s  7 – , –n 15 . 9%
1 0 0  – 4 6 . 7 s 5 1  m s  8 – , –n 6%,

–2n 0 . 16%
1 0 1  ( 3 / 2 +) – 4 3 . 6 3 2  m s  5 – , –n 28%

 3 8 S r  7 3  – 3 1 . 7 s  ,  p
 7 4  0 + – 4 0 . 7 s  > 1 . 2   s 
 7 5  ( 3 / 2 – ) – 4 6 . 6 s 7 1  m s  + 7 1 – 2 4  ,  p 6 . 5%
 7 6  0 + – 5 4 . 4 s 8 . 9  s  3 
 7 7  5 / 2 + – 5 8 . 0 9 . 0  s  2  ,  p < 0 . 25%
 7 8  0 + – 6 3 . 1 7 4 2 . 5  m  3 
 7 9  3 / 2 ( – ) – 6 5 . 4 7 7 2 . 2 5  m  1 0 
 8 0  0 + – 7 0 . 3 0 5 1 0 6 . 3  m  1 5 
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I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 3 8 S r  8 1  1 / 2 – – 7 1 . 5 2 6 2 2 . 3  m  4 
 8 2  0 + – 7 6 . 0 0 9 2 5 . 5 5  d  1 5 
 8 3  7 / 2 + – 7 6 . 7 9 7 3 2 . 4 1  h  3 
 8 3 m  1 / 2 – – 7 6 . 5 3 8 4 . 9 5  s  1 2 I T
 8 4  0 + – 8 0 . 6 4 4 0 . 5 6 %  1
 8 5  9 / 2 + – 8 1 . 1 0 3 6 4 . 8 4  d  2 
 8 5 m  1 / 2 – – 8 0 . 8 6 4 6 7 . 6 3  m  4 I T 86 . 6% ,  13 . 4%
 8 6  0 + – 8 4 . 5 2 2 9 . 8 6 %  1
 8 7  9 / 2 + – 8 4 . 8 7 8 7 . 0 0 %  1
 8 7 m  1 / 2 – – 8 4 . 4 9 0 2 . 8 1 1  h  2 7 I T 99 . 7% ,  0 . 3%
 8 8  0 + – 8 7 . 9 2 0 8 2 . 5 8 %  1
 8 9  5 / 2 + – 8 6 . 2 0 7 5 0 . 5 3  d  7 –
 9 0  0 + – 8 5 . 9 4 2 2 8 . 7 9  y  6 –
 9 1  5 / 2 + – 8 3 . 6 3 9 9 . 6 3  h  5 –
 9 2  0 + – 8 2 . 8 7 5 2 . 7 1  h  1 –
 9 3  5 / 2 + – 8 0 . 0 8 8 7 . 4 2 3  m  2 4 –
 9 4  0 + – 7 8 . 8 4 2 7 5 . 3  s  2 –
 9 5  1 / 2 + – 7 5 . 1 1 7 2 3 . 9 0  s  1 4 –
 9 6  0 + – 7 2 . 9 5 1 . 0 7  s  1 –
 9 7  1 / 2 + – 6 8 . 7 9 4 2 9  m s  5 – , –n  0 . 05%
 9 8  0 + – 6 6 . 6 3 0 . 6 5 3  s  2 – , –n 0 . 25%
 9 9  3 / 2 + – 6 2 . 1 0 . 2 6 9  s  1 – , –n 0 . 1%
1 0 0  0 + – 6 0 . 2 2 0 2  m s  3 – , –n 0 . 78%
1 0 1  ( 5 / 2 – ) – 5 5 . 4 1 1 8  m s  3 – , –n 2 . 37%
1 0 2  0 + – 5 3 . 1 6 9  m s  6 – , –n 4 . 8%
1 0 3  – 4 7 . 6 s  > 1 5 0  n s  –
1 0 4  0 + – 4 4 . 4 s  > 1 5 0  n s  –
1 0 5   > 1 5 0  n s  –

 3 9 Y  7 7  – 4 6 . 9 s  < 1 . 2   s   ,  p
 7 8  ( 0 +) – 5 2 . 6 s 5 5  m s  1 2 
 7 8 m  ( 5 +) – 5 2 . 1 s 5 . 8  s  6 
 7 9  ( 5 / 2 +) – 5 8 . 4 1 4 . 8  s  6  ,  p
 8 0  4 – – 6 1 . 2 s 3 0 . 1  s  5 
 8 0 m  1 – – 6 0 . 9 s 4 . 7  s  3  , I T
 8 1  ( 5 / 2 +) – 6 6 . 0 2 7 0 . 4  s  1 0 
 8 2  1 + – 6 8 . 2 8 . 3  s  2 
 8 3  ( 9 / 2 +) – 7 2 . 3 3 7 . 0 8  m  6 
 8 3 m  ( 3 / 2 – ) – 7 2 . 2 7 2 . 8 5  m  2  60% , I T 40%
 8 4  1 + – 7 4 . 1 6 4 . 6  s  2 
 8 4 m  ( 5 – ) – 7 4 . 1 6 3 9 . 5  m  8 
 8 5  ( 1 / 2 ) – – 7 7 . 8 5 2 . 6 8  h  5 
 8 5 m  9 / 2 + – 7 7 . 8 3 4 . 8 6  h  1 3  , I T < 2 . 010 –3%
 8 6  4 – – 7 9 . 2 8 1 4 . 7 4  h  2 
 8 6 m  ( 8 +) – 7 9 . 0 6 4 8  m  1 I T 99 . 31% ,  0 . 7%
 8 7  1 / 2 – – 8 3 . 0 1 7 7 9 . 8  h  3 
 8 7 m  9 / 2 + – 8 2 . 6 3 6 1 3 . 3 7  h  3 I T 98 . 43% ,  1 . 57%
 8 8  4 – – 8 4 . 2 9 7 1 0 6 . 6 5  d  1 3 
 8 9  1 / 2 – – 8 7 . 7 0 2 1 0 0 %  
 8 9 m  9 / 2 + – 8 6 . 7 9 3 1 5 . 2 8  s  1 7 I T
 9 0  2 – – 8 6 . 4 8 8 6 4 . 0 0  h  2 1 –
 9 0 m  7 + – 8 5 . 8 0 6 3 . 1 9  h  6 I T , – 1 . 810–3%
 9 1  1 / 2 – – 8 6 . 3 4 6 5 8 . 5 1  d  6 –
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 3 9 Y  9 1 m  9 / 2 + – 8 5 . 7 9 1 4 9 . 7 1  m  4 I T , – < 1 . 5%
 9 2  2 – – 8 4 . 8 1 5 3 . 5 4  h  1 –
 9 3  1 / 2 – – 8 4 . 2 2 1 0 . 1 8  h  8 –
 9 3 m  7 / 2 + – 8 3 . 4 7 0 . 8 2  s  4 I T
 9 4  2 – – 8 2 . 3 5 0 1 8 . 7  m  1 –
 9 5  1 / 2 – – 8 1 . 2 0 4 1 0 . 3  m  1 –
 9 6  0 – – 7 8 . 3 4 5 . 3 4  s  5 –
 9 6 m  ( 8 )+ – 7 8 . 3 4 9 . 6  s  2 –
 9 7  ( 1 / 2 – ) – 7 6 . 2 6 3 . 7 5  s  3 – , –n 0 . 058%
 9 7 m  ( 9 / 2 )+ – 7 5 . 5 9 1 . 1 7  s  3 – > 99 . 3% , I T < 0 . 7%,

–n < 0 . 08%
 9 7 m  ( 2 7 / 2 – ) – 7 2 . 7 4 1 4 2  m s  8 I T > 80% , – < 20%
 9 8  ( 0 ) – – 7 2 . 4 5 0 . 5 4 8  s  2 – , –n 0 . 33%
 9 8 m  ( 4 , 5 ) – 7 2 . 0 4 2 . 0  s  2 – 90% , I T < 20%,

–n 3 . 4%
 9 9  ( 5 / 2 +) – 7 0 . 2 0 1 . 4 7 0  s  7 – , –n 2 . 5%
1 0 0  1 – , 2 – – 6 7 . 2 9 7 3 5  m s  7 – , –n 0 . 92%
1 0 0 m  ( 3 , 4 , 5 ) – 6 7 . 2 9 0 . 9 4  s  3 –
1 0 1  ( 5 / 2 +) – 6 4 . 9 1 0 . 4 5  s  2 – , –n 1 . 5%
1 0 2 m  – 6 1 . 8 9 0 . 3 0  s  1 – , –n 4%
1 0 2 m  – 6 1 . 8 9 0 . 3 6  s  4 – , –n 4%
1 0 3  ( 5 / 2 +) – 5 8 . 7 s 0 . 1 9  s  5 – , –n 8%
1 0 4  – 5 4 . 5 s 1 8 0  m s  6 0 – , –n
1 0 5  – 5 1 . 1 s  > 1 5 0  n s  – ?
1 0 6  – 4 6 . 4 s  > 1 5 0  n s  –
1 0 7  ( 5 / 2 +) 3 0  m s  –
1 0 8   > 1 5 0  n s  – , –n

 4 0 Z r  7 9  – 4 7 . 4 s 5 6  m s  3 0 
 8 0  0 + – 5 5 . 4 s 3 . 9  s  5 
 8 1  ( 3 / 2 – ) – 5 8 . 9 5 . 3  s  5  ,  p 0 . 12%
 8 2  0 + – 6 4 . 2 3 2  s  5 
 8 3  ( 1 / 2 – ) – 6 6 . 4 6 4 4  s  1  ,  p
 8 4  0 + – 7 1 . 5 s 2 5 . 9 m  7 
 8 5  7 / 2 + – 7 3 . 2 7 . 8 6 m  4 
 8 5 m  ( 1 / 2 – ) – 7 2 . 9 1 0 . 9  s  3 I T  92% ,  > 8%
 8 6  0 + – 7 7 . 8 1 1 6 . 5  h  1 
 8 7  ( 9 / 2 )+ – 7 9 . 3 4 8 1 . 6 8  h  1 
 8 7 m  ( 1 / 2 ) – – 7 9 . 0 1 2 1 4 . 0  s  2 I T
 8 8  0 + – 8 3 . 6 2 8 3 . 4  d  3 
 8 9  9 / 2 + – 8 4 . 8 6 9 7 8 . 4 1  h  1 2 
 8 9 m  1 / 2 – – 8 4 . 2 8 2 4 . 1 6 1  m  1 7 I T 93 . 77% ,  6 . 23%
 9 0  0 + – 8 8 . 7 6 8 5 1 . 4 5 %  4 0
 9 0 m  5 – – 8 6 . 4 4 9 8 0 9 . 2  m s  2 0 I T
 9 1  5 / 2 + – 8 7 . 8 9 1 1 1 . 2 2 %  5
 9 2  0 + – 8 8 . 4 5 5 1 7 . 1 5 %  8
 9 3  5 / 2 + – 8 7 . 1 1 7 1 . 5 3  1 0 6  y  1 0 –
 9 4  0 + – 8 7 . 2 6 6 1 7 . 3 8 %  2 8
 9 5  5 / 2 + – 8 5 . 6 5 8 6 4 . 0 2  d  5 –
 9 6  0 + – 8 5 . 4 4 1  > 2 . 2  1 0 1 9  y  2–

2 . 8 0 %  9  
 9 7  1 / 2 + – 8 2 . 9 4 9 1 6 . 7 4 4  h  1 1 –
 9 8  0 + – 8 1 . 2 8 3 0 . 7  s 4 –
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 4 0 Z r  9 9  ( 1 / 2 +) – 7 7 . 7 7 2 . 1  s  1 –
1 0 0  0 + – 7 6 . 6 0 7 . 1  s  4 –
1 0 1  ( 3 / 2 +) – 7 3 . 4 6 2 . 3  s  1 –
1 0 2  0 + – 7 1 . 7 4 2 . 9  s  2 –
1 0 3  ( 5 / 2 – ) – 6 8 . 4 1 . 3  s  1 –
1 0 4  0 + – 6 6 . 3 s 1 . 2  s  3 –
1 0 5  – 6 2 . 4 s 0 . 6  s  1 –
1 0 6  0 + – 5 9 . 7 s  > 1 5 0  n s  – ?
1 0 7  – 5 5 . 1 s 1 5 0  m s  – ?
1 0 8  0 + – 5 1 . 9 s  > 1 5 0  n s  – , –n
1 0 9   > 1 5 0  n s  – , –n
1 1 0  0 +  > 1 5 0  n s  –

 4 1 N b  8 1  – 4 7 . 5 s  0 . 8  s   ? ,  p ?, p ?
 8 2  – 5 3 . 0 s 5 0  m s  4 
 8 3  ( 5 / 2 +) – 5 9 . 0 4 . 1  s  3 
 8 4  3 + – 6 1 . 9 s 1 2  s  3  ,  p
 8 5  ( 9 / 2 +) – 6 7 . 2 2 0 . 9  s  7 
 8 6  ( 5 +) – 6 9 . 8 3 8 8  s  1 
 8 6 m  – 6 9 . 8 3 5 6  s  8 
 8 7  ( 9 / 2 +) – 7 4 . 1 8 2 . 6  m  1 
 8 7 m  ( 1 / 2 – ) – 7 4 . 1 8 3 . 7  m  1 
 8 8  ( 8 +) – 7 6 . 4 s 1 4 . 5  m  1 
 8 8 m  ( 4 – ) – 7 6 . 4 s 7 . 8  m  1 
 8 9  ( 9 / 2 +) – 8 0 . 5 8 2 . 0 3  h  7 
 8 9 m  ( 1 / 2 ) – – 8 0 . 5 4 6 6  m  2 
 9 0  8 + – 8 2 . 6 5 7 1 4 . 6 0  h  5 
 9 0 m  4 – – 8 2 . 5 3 2 1 8 . 8 1  s  6 I T
 9 1  9 / 2 + – 8 6 . 6 3 8 6 . 8  1 0 2  y  1 3 
 9 1 m  1 / 2 – – 8 6 . 5 3 3 6 0 . 8 6  d  2 2 I T 96 . 6% ,  3 . 4%
 9 2  ( 7 )+ – 8 6 . 4 4 9 3 . 4 7  1 0 7  y  2 4  , – < 0 . 05%
 9 2 m  ( 2 )+ – 8 6 . 3 1 4 1 0 . 1 5  d  2 
 9 3  9 / 2 + – 8 7 . 2 0 9 1 0 0 %  
 9 3 m  1 / 2 – – 8 7 . 1 7 8 1 6 . 1 3  y  1 4 I T
 9 4  ( 6 )+ – 8 6 . 3 6 5 2 . 0 3  1 0 4  y  1 6 –
 9 4 m  3 + – 8 6 . 3 2 4 6 . 2 6 3  m  4 I T 99 . 5% , – 0 . 5%
 9 5  9 / 2 + – 8 6 . 7 8 3 3 4 . 9 9 7  d  6 –
 9 5 m  1 / 2 – – 8 6 . 5 4 7 8 6 . 6  h  8 I T 94 . 4% , – 5 . 6%
 9 6  6 + – 8 5 . 6 0 4 2 3 . 3 5  h  5 –
 9 7  9 / 2 + – 8 5 . 6 0 7 7 2 . 1  m  7 –
 9 7 m  1 / 2 – – 8 4 . 8 6 4 5 8 . 7  s  1 8 I T
 9 8  1 + – 8 3 . 5 2 6 2 . 8 6  s  6 –
 9 8 m  ( 5 +) – 8 3 . 4 4 2 5 1 . 3  m  4 – 99 . 9% , I T < 0 . 2%
 9 9  9 / 2 + – 8 2 . 3 3 1 5 . 0  s  2 –
 9 9 m  1 / 2 – – 8 1 . 9 6 2 . 6  m  2 – > 96 . 2% , I T < 3 . 8%
1 0 0  1 + – 7 9 . 9 4 1 . 5  s  2 –
1 0 0 m  ( 4 + , 5 +) – 7 9 . 4 4 2 . 9 9  s  1 1 –
1 0 1  ( 5 / 2 +) – 7 8 . 9 4 7 . 1  s  3 –
1 0 2 m  1 + – 7 6 . 3 5 1 . 3  s  2 –
1 0 2 m  – 7 6 . 3 5 4 . 3  s  4 –
1 0 3  ( 5 / 2 +) – 7 5 . 3 2 1 . 5  s  2 –
1 0 4  ( 1 +) – 7 2 . 2 4 . 9  s  3 – , –n 0 . 06%
1 0 4 m  – 7 2 . 0 0 . 9 2  s  4 – , –n 0 . 05%
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 4 1 N b 1 0 5  ( 5 / 2 +) – 7 0 . 8 6 2 . 9 5  s 6 – , –n 1 . 7%
1 0 6  – 6 6 . 9 s 1 . 0 2  s  5 – , –n 4 . 5%
1 0 7  – 6 4 . 9 s 3 3 0  m s  5 0 – , –n 6%
1 0 8  ( 2 +) – 6 0 . 5 s 0 . 1 9 3  s  1 7 – , –n 6 . 2%
1 0 9  ( 5 / 2 ) – 5 8 . 1 s 0 . 1 9  s  3 – , –n 31%
1 1 0  – 5 3 . 4 s 0 . 1 7  s  2 – , –n 40%
1 1 1  ( 5 / 2 +)  > 1 5 0  n s  –
1 1 2  ( 2 +)  > 1 5 0  n s  –
1 1 3   > 1 5 0  n s  –

 4 2 M o  8 3  – 4 7 . 7 s  0 . 4  s   ?
 8 4  0 + – 5 5 . 8 s  > 1 5 0  n s  
 8 5  ( 1 / 2 – ) – 5 9 . 1 s 3 . 2  s  2  ,  p 0 . 14%
 8 6  0 + – 6 4 . 6 1 9 . 6  s  1 1 
 8 7  ( 7 / 2 +) – 6 7 . 7 1 3 . 6  s  1 1  ,  p 15%
 8 8  0 + – 7 2 . 7 0 8 . 0  m  2 
 8 9  ( 9 / 2 +) – 7 5 . 0 0 2 . 1 1  m  1 0 
 8 9 m  ( 1 / 2 – ) – 7 4 . 6 2 1 9 0  m s  1 5 I T
 9 0  0 + – 8 0 . 1 6 8 5 . 5 6  h  9 
 9 1  9 / 2 + – 8 2 . 2 0 1 5 . 4 9  m  1 
 9 1 m  1 / 2 – – 8 1 . 5 5 6 4 . 6  s  6  50% , I T 50%
 9 2  0 + – 8 6 . 8 0 5  > 1 . 9  1 0 2 0  y  2 

1 4 . 8 4 %  3 5
 9 3  5 / 2 + – 8 6 . 8 0 4 4 . 0  1 0 3  y  8 
 9 3 m  2 1 / 2 + – 8 4 . 3 7 9 6 . 8 5  h  7 I T 99 . 88% ,  0 . 12%
 9 4  0 + – 8 8 . 4 1 0 9 . 2 5 %  1 2
 9 5  5 / 2 + – 8 7 . 7 0 8 1 5 . 9 2 %  1 3
 9 6  0 + – 8 8 . 7 9 1 1 6 . 6 8 %  2
 9 7  5 / 2 + – 8 7 . 5 4 1 9 . 5 5 %  8
 9 8  0 + – 8 8 . 1 1 2 2 4 . 1 3 %  3 1
 9 9  1 / 2 + – 8 5 . 9 6 6 6 5 . 9 4  h  1 –
1 0 0  0 + – 8 6 . 1 8 5 0 . 9 5  1 0 1 9  y  1 1 2–

9 . 6 3 %  2 3
1 0 1  1 / 2 + – 8 3 . 5 1 2 1 4 . 6 1  m  3 –
1 0 2  0 + – 8 3 . 5 6 1 1 . 3  m  2 –
1 0 3  ( 3 / 2 +) – 8 0 . 8 5 6 7 . 5  s  1 5 –
1 0 4  0 + – 8 0 . 3 3 6 0  s  2 –
1 0 5  ( 3 / 2 +) – 7 7 . 3 4 3 5 . 6  s  1 6 –
1 0 6  0 + – 7 6 . 2 6 8 . 4  s  5 –
1 0 7  ( 7 / 2 – ) – 7 2 . 9 3 . 5  s  5 –
1 0 8  0 + – 7 1 . 2 s 1 . 0 9  s  2 –
1 0 9  ( 7 / 2 – ) – 6 7 . 2 s 0 . 5 3  s  6 –
1 1 0  0 + – 6 5 . 5 s 0 . 3 0  s  4 – , –n 0 . 04%
1 1 1  – 6 1 . 0 s  > 1 5 0  n s  – ?
1 1 2  0 + – 5 8 . 8 s  > 1 5 0  n s  – ?
1 1 3  – 5 4 . 0 s  > 1 5 0  n s  – , –n
1 1 4  0 +  > 1 5 0  n s  –
1 1 5   > 1 5 0  n s  – , –n

 4 3 T c  8 5  – 4 7 . 6 s  0 . 5  s   ?
 8 6  – 5 3 . 2 s 4 7  m s  1 2 
 8 7  ( 9 / 2 +) – 5 9 . 1 s  > 1 5 0  n s   ?
 8 8  ( 3 +) – 6 2 . 6 s 5 . 8  s  2 
 8 8 m  ( 6 +) – 6 2 . 6 s 6 . 4  s  8 
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 4 3 T c  8 9  ( 9 / 2 +) – 6 7 . 5 1 2 . 8  s 9 
 8 9 m  ( 1 / 2 – ) – 6 7 . 4 1 2 . 9  s 8 
 9 0 m  1 + – 7 1 . 2 8 . 7  s  2 
 9 0 m  ( 6 +) – 7 0 . 7 4 9 . 2  s 4 
 9 1  ( 9 / 2 )+ – 7 6 . 0 3 . 1 4  m  2 
 9 1 m  ( 1 / 2 ) – – 7 5 . 8 3 . 3  m  1  , I T < 1%
 9 2  ( 8 )+ – 7 8 . 9 4 4 . 2 3  m  1 5 
 9 3  9 / 2 + – 8 3 . 6 0 3 2 . 7 5  h  5 
 9 3 m  1 / 2 – – 8 3 . 2 1 1 4 3 . 5  m  1 0 I T 76 . 6% ,  23 . 4%
 9 4  7 + – 8 4 . 1 5 5 2 9 3  m  1 
 9 4 m  ( 2 )+ – 8 4 . 0 8 0 5 2 . 0  m  1 0  , I T < 0 . 1%
 9 5  9 / 2 + – 8 6 . 0 1 7 2 0 . 0  h  1 
 9 5 m  1 / 2 – – 8 5 . 9 7 9 6 1  d  2  96 . 12% , I T 3 . 88%
 9 6  7 + – 8 5 . 8 1 8 4 . 2 8  d  7 
 9 6 m  4 + – 8 5 . 7 8 4 5 1 . 5  m  1 0 I T 98% ,  2%
 9 7  9 / 2 + – 8 7 . 2 2 1 4 . 2 1  1 0 6  y  1 6 
 9 7 m  1 / 2 – – 8 7 . 1 2 4 9 1 . 4  d  8 I T ,  3 . 94%
 9 8  ( 6 )+ – 8 6 . 4 2 8 4 . 2  1 0 6  y  3 –
 9 9  9 / 2 + – 8 7 . 3 2 3 2 . 1 1 1  1 0 5  y  1 2 –
 9 9 m  1 / 2 – – 8 7 . 1 8 0 6 . 0 1  h  1 I T , – 3 . 710–3%
1 0 0  1 + – 8 6 . 0 1 6 1 5 . 8  s  1 – ,  1 . 810–3%
1 0 1  9 / 2 + – 8 6 . 3 4 1 4 . 2 2  m  1 –
1 0 2  1 + – 8 4 . 5 6 8 5 . 2 8  s  1 5 –
1 0 2 m  ( 4 , 5 ) – 8 4 . 5 6 8 4 . 3 5  m  7 – 98% , I T 2%
1 0 3  5 / 2 + – 8 4 . 6 0 5 4 . 2  s  8 –
1 0 4  ( 3 +) – 8 2 . 4 9 1 8 . 3  m  3 –
1 0 5  ( 5 / 2 +) – 8 2 . 2 9 7 . 6  m  1 –
1 0 6  ( 1 , 2 ) – 7 9 . 7 8 3 5 . 6  s  6 –
1 0 7  ( 3 / 2 – ) – 7 9 . 1 2 1 . 2  s  2 –
1 0 8  ( 2 )+ – 7 5 . 9 5 . 1 7  s  7 –
1 0 9  ( 5 / 2 +) – 7 4 . 9 s 0 . 8 6  s  4 – , –n 0 . 08%
1 1 0  ( 1 + , 2 +) – 7 1 . 4 s 0 . 9 2  s  3 – , –n 0 . 04%
1 1 1  – 6 9 . 8 s 0 . 3 0  s  3 – , –n 0 . 85%
1 1 2 – 6 5 . 9 s 0 . 2 9 s 2 – , –n 1 . 5%
1 1 3  – 6 4 . 0 s 0 . 1 7  s  2 – , –n 2 . 1%
1 1 4  – 5 9 . 7 s 0 . 1 5  s  3 – , –n 1 . 3%
1 1 5  – 5 7 . 5 s  > 1 5 0  n s  – , –n
1 1 6   > 1 5 0  n s  –
1 1 7  ( 5 / 2 +)  > 1 5 0  n s  –
1 1 8   > 1 5 0  n s  –

 4 4 R u  8 7  – 4 7 . 3 s  > 1 . 5   s   ?
 8 8  0 + – 5 5 . 5 s  > 1 5 0  n s   ?
 8 9  – 5 9 . 5 s  ?
 9 0  0 + – 6 5 . 4 s 1 1  s  3 
 9 1  ( 9 / 2 +) – 6 8 . 6 9  s  1 
 9 1 m  ( 1 / 2 – ) – 6 8 . 6 7 . 6  s  8  > 0% ,  p > 0%, I T
 9 2  0 + – 7 4 . 4 s 3 . 6 5  m  5 
 9 3  ( 9 / 2 )+ – 7 7 . 2 7 5 9 . 7  s  6 
 9 3 m  ( 1 / 2 ) – – 7 6 . 5 3 1 0 . 8  s  3  78% , I T 22%,

 p 0 . 03%
 9 4  0 + – 8 2 . 5 7 5 1 . 8  m  6 
 9 5  5 / 2 + – 8 3 . 4 5 1 . 6 4 3  h  1 4 
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 4 4 R u  9 6  0 + – 8 6 . 0 7 2 5 . 5 4 %  1 4
 9 7  5 / 2 + – 8 6 . 1 1 2 2 . 7 9 1  d  4 
 9 8  0 + – 8 8 . 2 2 5 1 . 8 7 %  3
 9 9  5 / 2 + – 8 7 . 6 1 7 1 2 . 7 6 %  1 4
1 0 0  0 + – 8 9 . 2 1 9 1 2 . 6 0 %  7
1 0 1  5 / 2 + – 8 7 . 9 5 0 1 7 . 0 6 %  2
1 0 2  0 + – 8 9 . 0 9 8 3 1 . 5 5 %  1 4
1 0 3  3 / 2 + – 8 7 . 2 5 9 3 9 . 2 6  d  2 –
1 0 4  0 + – 8 8 . 0 9 1 1 8 . 6 2 %  2 7
1 0 5  3 / 2 + – 8 5 . 9 3 0 4 . 4 4  h  2 –
1 0 6  0 + – 8 6 . 3 2 4 3 7 3 . 5 9  d  1 5 –
1 0 7  ( 5 / 2 )+ – 8 3 . 9 3 . 7 5  m  5 –
1 0 8  0 + – 8 3 . 7 4 . 5 5  m  5 –
1 0 9  ( 5 / 2 +) – 8 0 . 8 5 3 4 . 5  s  1 0 –
1 1 0  0 + – 8 0 . 1 1 4 . 6  s  1 0 –
1 1 1  – 7 6 . 8 s 2 . 1 2  s  7 –
1 1 2  0 + – 7 5 . 9 s 1 . 7 5  s  7 –
1 1 3  – 7 2 . 2 s 0 . 8 0  s  5 –
1 1 4  0 + – 7 0 . 8 s 0 . 5 3  s  6 –
1 1 5  – 6 6 . 8 s 7 4 0  m s  8 0 – , –n
1 1 6  0 + – 6 5 . 1 s  > 1 5 0  n s  – ?
1 1 7  – 6 0 . 7 s  > 1 5 0  n s  – ?
1 1 8  0 + – 5 8 . 7 s  > 1 5 0  n s  – ?
1 1 9   > 1 5 0  n s  –
1 2 0  0 +  > 1 5 0  n s  –

 4 5 R h  8 9  – 4 7 . 2 s  > 1 . 5   s   ?
 9 0  – 5 3 . 2 s  > 1 5 0  n s   ?
 9 1  – 5 9 . 1 s  > 0 . 1   s   ?
 9 2  – 6 3 . 4 s  > 1 0 0  n s  
 9 3  ( 9 / 2 +) – 6 9 . 2 s 
 9 4 m  ( 8 +) – 7 2 . 9 s 2 5 . 8  s  2 
 9 4 m  ( 3 +) – 7 2 . 9 s 7 0 . 6  s  6 
 9 5  ( 9 / 2 )+ – 7 8 . 3 5 . 0 2  m  1 0 
 9 5 m  ( 1 / 2 ) – – 7 7 . 8 1 . 9 6  m  4 I T 88% ,  12%
 9 6  ( 6 +) – 7 9 . 6 3 9 . 9 0  m  1 0 
 9 6 m  ( 3 +) – 7 9 . 5 7 1 . 5 1  m  2 I T 60% ,  40%
 9 7  9 / 2 + – 8 2 . 5 9 3 0 . 7  m  6 
 9 7 m  1 / 2 – – 8 2 . 3 3 4 6 . 2  m  1 6  94 . 4% , I T 5 . 6%
 9 8  ( 2 )+ – 8 3 . 1 7 8 . 7  m  2 
 9 8 m  ( 5 +) – 8 3 . 1 7 3 . 5  m  3  > 0% , I T
 9 9  1 / 2 – – 8 5 . 5 7 4 1 6 . 1  d  2 
 9 9 m  9 / 2 + – 8 5 . 5 1 0 4 . 7  h  1  > 99 . 84% ,

I T < 0 . 16%
1 0 0  1 – – 8 5 . 5 9 2 0 . 8  h  1 
1 0 0 m  ( 5 +) – 8 5 . 5 9 4 . 6  m  2 I T  98 . 3% ,   1 . 7%
1 0 1  1 / 2 – – 8 7 . 4 1 3 . 3  y  3 
1 0 1 m  9 / 2 + – 8 7 . 2 5 4 . 3 4  d  1  92 . 8% , I T 7 . 2%
1 0 2  ( 1 – , 2 – ) – 8 6 . 7 7 5 2 0 7  d  3  80% , – 20%
1 0 2 m  6 (+) – 8 6 . 6 3 4  2 . 9  y   99 . 77% , I T 0 . 23%
1 0 3  1 / 2 – – 8 8 . 0 2 2 1 0 0 %  
1 0 3 m  7 / 2 + – 8 7 . 9 8 2 5 6 . 1 1 4  m  9 I T
1 0 4  1 + – 8 6 . 9 5 0 4 2 . 3  s  4 – 99 . 55% ,  0 . 45%
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 4 5 R h 1 0 4 m  5 + – 8 6 . 8 2 1 4 . 3 4  m  3 I T 99 . 87% , – 0 . 13%
1 0 5  7 / 2 + – 8 7 . 8 4 7 3 5 . 3 6  h  6 –
1 0 5 m  1 / 2 – – 8 7 . 7 1 7 4 3 . 0  s  3 I T
1 0 6  1 + – 8 6 . 3 6 4 2 9 . 8 0  s  8 –
1 0 6 m  ( 6 )+ – 8 6 . 2 2 7 1 3 1  m  2 –
1 0 7  7 / 2 + – 8 6 . 8 6 2 1 . 7  m  4 –
1 0 8  1 + – 8 5 . 0 1 6 . 8  s  5 –
1 0 8 m  ( 5 +) – 8 5 . 0 6 . 0  m  3 –
1 0 9  7 / 2 + – 8 5 . 0 1 8 0  s  2 –
1 1 0 m  1 + – 8 2 . 9 3 . 2  s  2 –
1 1 0 m  (> 3 ) – 8 2 . 9 2 8 . 5  s  1 5 –
1 1 1  ( 7 / 2 +) – 8 2 . 3 s 1 1  s  1 –
1 1 2 m  1 + – 7 9 . 5 s 3 . 4 5  s  3 7 –
1 1 2 m  ( 4 , 5 , 6 ) – 7 9 . 5 s 6 . 7 3  s  1 5 –
1 1 3  ( 7 / 2 +) – 7 8 . 8 s 2 . 8 0  s  1 2 –
1 1 4  1 + – 7 5 . 6 s 1 . 8 5  s  5 –
1 1 4 m  (> 3 ) – 7 5 . 6 s 1 . 8 5  s  5 –
1 1 5  ( 7 / 2 +) – 7 4 . 4 0 . 9 9  s  5 –
1 1 6 m  1 + – 7 1 . 1 s 0 . 6 8  s  6 –
1 1 6 m  ( 5 , 6 , 7 ) – 7 1 . 1 s 0 . 9  s  4 –
1 1 7  ( 7 / 2 +) – 6 9 . 5 s 0 . 4 4  s  4 –
1 1 8  0 + – 6 5 . 7 s  > 1 5 0  n s  – ?
1 1 9  – 6 3 . 9 s  > 1 5 0  n s  – ?
1 2 0  – 5 9 . 8 s  > 1 5 0  n s  – ?
1 2 1  – 5 7 . 7 s  > 1 5 0  n s  – ?
1 2 2   5 0  m s  – ?

 4 6 P d  9 1  – 4 7 . 1 s  > 1   s   ?
 9 2  0 + – 5 5 . 5 s  > 1 5 0  n s   ?
 9 3  – 5 9 . 7 s 6 0 s  2 0 
 9 4  0 + – 6 6 . 3 s 9 . 0  s  5 
 9 5  – 7 0 . 2 s  1 0  s   ?
 9 5 m  ( 2 1 / 2 +) – 6 8 . 2 s 1 3 . 3  s  3   91 . 3% , I T  9 . 7%,

 p 0 . 9%
 9 6  0 + – 7 6 . 2 1 2 2  s  2 
 9 7  ( 5 / 2 +) – 7 7 . 8 3 . 1 0  m  9 
 9 8  0 + – 8 1 . 3 0 1 7 . 7  m  3 
 9 9  ( 5 / 2 )+ – 8 2 . 1 9 2 1 . 4  m  2 
1 0 0  0 + – 8 5 . 2 3 3 . 6 3  d  9 
1 0 1  5 / 2 + – 8 5 . 4 3 8 . 4 7  h  6 
1 0 2  0 + – 8 7 . 9 2 6 1 . 0 2 %  1
1 0 3  5 / 2 + – 8 7 . 4 7 9 1 6 . 9 9 1  d  1 9 
1 0 4  0 + – 8 9 . 3 9 1 1 1 . 1 4 %  8
1 0 5  5 / 2 + – 8 8 . 4 1 4 2 2 . 3 3 %  8
1 0 6  0 + – 8 9 . 9 0 5 2 7 . 3 3 %  3
1 0 7  5 / 2 + – 8 8 . 3 7 2 6 . 5  1 0 6  y  3 –
1 0 7 m  1 1 / 2 – – 8 8 . 1 5 8 2 1 . 3  s  5 I T
1 0 8  0 + – 8 9 . 5 2 2 2 6 . 4 6 %  9
1 0 9  5 / 2 + – 8 7 . 6 0 4 1 3 . 7 0 1 2  h  2 4 –
1 0 9 m  1 1 / 2 – – 8 7 . 4 1 5 4 . 6 9 6  m  3 I T
1 1 0  0 + – 8 8 . 3 5 1 1 . 7 2 %  9
1 1 1  5 / 2 + – 8 6 . 0 3 2 3 . 4  m  2 –
1 1 1 m  1 1 / 2 – – 8 5 . 8 6 5 . 5  h  1 I T 73% , – 27%
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 4 6 P d 1 1 2  0 + – 8 6 . 3 4 2 1 . 0 3  h  5 –
1 1 3  ( 5 / 2 +) – 8 3 . 6 9 9 3  s  5 –
1 1 3 m  ( 9 / 2 – ) – 8 3 . 6 1 0 . 3  s  1 I T
1 1 4  0 + – 8 3 . 4 9 2 . 4 2  m  6 –
1 1 5  ( 5 / 2 +) – 8 0 . 4 0 2 5  s  2 –
1 1 5 m  ( 1 1 / 2 – ) – 8 0 . 3 1 5 0  s  3 – 92% , I T 8%
1 1 6  0 + – 7 9 . 9 6 1 1 . 8  s  4 –
1 1 7  ( 5 / 2 +) – 7 6 . 5 s 4 . 3  s  3 –
1 1 8  0 + – 7 5 . 5 1 . 9  s  1 –
1 1 9  – 7 2 . 0 s 0 . 9 2  s  1 3 –
1 2 0  0 + – 7 0 . 8 s 0 . 5  s  1 –
1 2 1  – 6 6 . 9 s  > 1 5 0  n s  – ?
1 2 2  0 + – 6 5 . 4 s  > 1 5 0  n s  – ?
1 2 3  – 6 1 . 2 s  > 1 5 0  n s  – ?
1 2 4  0 +  0 . 2  s  – ?

 4 7 A g  9 3  
 9 4  0 + – 5 3 . 3 s 1 5  m s  C A 
 9 4 m  ( 9 +) – 5 3 . 3 s 0 . 4 2  s  5  ,  p
 9 5  – 6 0 . 1 s 2 . 0  s  1  ,  p
 9 6  ( 8 + , 9 +) – 6 4 . 6 s 5 . 1  s  4  ,  p 12%
 9 7  ( 9 / 2 +) – 7 0 . 8 s 2 5 . 3  s  3 
 9 8  ( 6 +) – 7 2 . 9 4 6 . 7  s  9  ,  p 1 . 110 –3%
 9 9  ( 9 / 2 )+ – 7 6 . 8 1 2 4  s  3 
 9 9 m  ( 1 / 2 – ) – 7 6 . 3 1 0 . 5  s  5 I T
1 0 0  ( 5 )+ – 7 8 . 1 8 2 . 0 1  m  9 
1 0 0 m  ( 2 )+ – 7 8 . 1 7 2 . 2 4  m  1 3  , I T
1 0 1  9 / 2 + – 8 1 . 2 1 1 . 1  m  3 
1 0 1 m  ( 1 / 2 ) – – 8 1 . 0 3 . 1 0  s  1 0 I T
1 0 2  5 + – 8 1 . 9 7 1 2 . 9  m  3 
1 0 2 m  2 + – 8 1 . 9 6 7 . 7  m  5  51% , I T 49%
1 0 3  7 / 2 + – 8 4 . 7 9 6 5 . 7  m  7 
1 0 3 m  1 / 2 – – 8 4 . 6 6 5 . 7  s  3 I T
1 0 4  5 + – 8 5 . 1 1 2 6 9 . 2  m  1 0 
1 0 4 m  2 + – 8 5 . 1 0 5 3 3 . 5  m  2 0  99 . 93% , I T < 0 . 07%
1 0 5  1 / 2 – – 8 7 . 0 7 4 1 . 2 9  d  7 
1 0 5 m  7 / 2 + – 8 7 . 0 4 7 . 2 3  m  1 6 I T 99 . 66% ,  0 . 34%
1 0 6  1 + – 8 6 . 9 4 0 2 3 . 9 6  m  4  99 . 5% , – < 1%
1 0 6 m  6 + – 8 6 . 8 5 0 8 . 2 8  d  2 
1 0 7  1 / 2 – – 8 8 . 4 0 5 5 1 . 8 3 9 %  8
1 0 7 m  7 / 2 + – 8 8 . 3 1 2 4 4 . 3  s  2 I T
1 0 8  1 + – 8 7 . 6 0 4 2 . 3 7  m  1 – 97 . 15% ,  2 . 85%
1 0 8 m  6 + – 8 7 . 4 9 4 4 1 8  y  2 1  91 . 3% , I T 8 . 7%
1 0 9  1 / 2 – – 8 8 . 7 2 0 4 8 . 1 6 1 %  8
1 0 9 m  7 / 2 + – 8 8 . 6 3 2 3 9 . 6  s  2 I T
1 1 0  1 + – 8 7 . 4 5 7 2 4 . 6  s  2 – 99 . 7% ,  0 . 3%
1 1 0 m  6 + – 8 7 . 3 4 0 2 4 9 . 7 6  d  4 – 98 . 64% , I T 1 . 36%
1 1 1  1 / 2 – – 8 8 . 2 1 7 7 . 4 5  d  1 –
1 1 1 m  7 / 2 + – 8 8 . 1 5 8 6 4 . 8  s  8 I T 99 . 3% , – 0 . 7%
1 1 2  2 ( – ) – 8 6 . 6 3 3 . 1 3 0  h  9 –
1 1 3  1 / 2 – – 8 7 . 0 3 5 . 3 7  h  5 –
1 1 3 m  7 / 2 + – 8 6 . 9 9 6 8 . 7  s  1 6 I T 64% , – 36%
1 1 4  1 + – 8 4 . 9 4 4 . 6  s  1 –
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 4 7 A g 1 1 5  1 / 2 – – 8 4 . 9 9 2 0 . 0  m  5 –
1 1 5 m  7 / 2 + – 8 4 . 9 5 1 8 . 0  s  7 – 79% , I T 21%
1 1 6  ( 2 ) – – 8 2 . 5 7 2 . 6 8  m  1 0 –
1 1 6 m  ( 5 +) – 8 2 . 4 9 8 . 6  s  3 – 94% , I T 6%
1 1 7  ( 1 / 2 – ) – 8 2 . 2 7 7 2 . 8  s  + 2 0 – 7 –
1 1 7 m  ( 7 / 2 +) – 8 2 . 2 4 5 . 3 4  s  5 – 94% , I T 6%
1 1 8  1 ( – ) – 7 9 . 5 7 3 . 7 6  s  1 5 –
1 1 8 m  4 (+) – 7 9 . 4 4 2 . 0  s  2 – 59% , I T 41%
1 1 9 m  ( 7 / 2 +) – 7 8 . 5 6 2 . 1  s  1 –
1 1 9 m  ( 1 / 2 – ) – 7 8 . 5 6 6 . 0  s  5 –
1 2 0  3 (+ ) – 7 5 . 6 5 1 . 2 3  s  4 – , –n < 3 . 010–3%
1 2 0 m  6 ( – ) – 7 5 . 4 4 0 . 3 2  s  4 –  63% , I T  37%
1 2 1  ( 7 / 2 +) – 7 4 . 7 0 . 7 8  s  1 – , –n 0 . 08%
1 2 2  ( 3 +) – 7 1 . 4 s 0 . 5 2 0  s  1 4 – , –n 0 . 186%
1 2 3  ( 7 / 2 +) – 7 0 . 0 s 0 . 2 9 3  s  7 – , –n 0 . 55%
1 2 4  – 6 6 . 6 s 0 . 1 7 2  s  5 – , –n > 0 . 1%
1 2 5  ( 7 / 2 +) – 6 4 . 7 s 1 6 6  m s  7 – , –n
1 2 6  – 6 1 . 0 s 1 0 7  m s  1 2 –
1 2 7  ( 1 / 2 – ) – 5 8 . 8 s 7 9  m s  3 –
1 2 8  5 8  m s  5 – , –n
1 2 9  4 6  m s  5 – , –n

 4 8 C d  9 6  0 + – 5 6 . 1 s  1  s   ?
 9 7  – 6 0 . 6 s 2 . 8  s  6  ,  p
 9 8  0 + – 6 7 . 5 s 9 . 2  s  3  ,  p < 0 . 03%
 9 9  ( 5 / 2 +) – 6 9 . 9 s 1 6  s  3  ,  p 0 . 17%,

 < 1 . 010 –4%
1 0 0  0 + – 7 4 . 3 1 4 9 . 1  s  5 
1 0 1  ( 5 / 2 +) – 7 5 . 7 1 . 3 6  m  5 
1 0 2  0 + – 7 9 . 3 8 5 . 5  m  5 
1 0 3  ( 5 / 2 )+ – 8 0 . 6 5 7 . 3  m  1 
1 0 4  0 + – 8 3 . 9 7 6 5 7 . 7  m  1 0 
1 0 5  5 / 2 + – 8 4 . 3 3 5 5 . 5  m  4 
1 0 6  0 + – 8 7 . 1 3 4  2 . 6  1 0 1 7  y  2 

1 . 2 5 %  6  
1 0 7  5 / 2 + – 8 6 . 9 8 8 6 . 5 0  h  2 
1 0 8  0 + – 8 9 . 2 5 3 0 . 8 9 %  3
1 0 9  5 / 2 + – 8 8 . 5 0 5 4 6 1 . 4  d  1 2 
1 1 0  0 + – 9 0 . 3 5 0 1 2 . 4 9 %  1 8
1 1 1  1 / 2 + – 8 9 . 2 5 4 1 2 . 8 0 %  1 2
1 1 1 m  1 1 / 2 – – 8 8 . 8 5 8 4 8 . 3 0  m  1 5 I T
1 1 2  0 + – 9 0 . 5 8 1 2 4 . 1 3 %  2 1
1 1 3  1 / 2 + – 8 9 . 0 5 0 7 . 7  1 0 1 5  y  3 –

1 2 . 2 2 %  1 2
1 1 3 m  1 1 / 2 – – 8 8 . 7 8 6 1 4 . 1  y  5 – 99 . 86% , I T 0 . 14%
1 1 4  0 + – 9 0 . 0 2 1 2 8 . 7 3 %  4 2
1 1 5  1 / 2 + – 8 8 . 0 9 1 5 3 . 4 6  h  5 –
1 1 5 m  ( 1 1 / 2 ) – – 8 7 . 9 1 0 4 4 . 5 6  d  2 4 –
1 1 6  0 + – 8 8 . 7 2 0  3 . 7 5  1 0 1 9  y  2–

7 . 4 9 %  1 8
1 1 7  1 / 2 + – 8 6 . 4 2 6 2 . 4 9  h  4 –
1 1 7 m  ( 1 1 / 2 ) – – 8 6 . 2 8 9 3 . 3 6  h  5 –
1 1 8  0 + – 8 6 . 7 1 5 0 . 3  m  2 –
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 4 8 C d 1 1 9  3 / 2 + – 8 3 . 9 1 2 . 6 9  m  2 –
1 1 9 m  ( 1 1 / 2 – ) – 8 3 . 7 6 2 . 2 0  m  2 –
1 2 0  0 + – 8 3 . 9 7 5 0 . 8 0  s  2 1 –
1 2 1  ( 3 / 2 +) – 8 1 . 0 6 1 3 . 5  s  3 –
1 2 1 m  ( 1 1 / 2 – ) – 8 0 . 8 4 8 . 3  s  8 –
1 2 2  0 + – 8 0 . 6 s 5 . 2 4  s  3 –
1 2 3  ( 3 / 2 )+ – 7 7 . 3 1 2 . 1 0  s  2 –
1 2 3 m  ( 1 1 / 2 – ) – 7 6 . 9 9 1 . 8 2  s  3 – , I T
1 2 4  0 + – 7 6 . 7 1 1 . 2 5  s  2 –
1 2 5  ( 3 / 2 +) – 7 3 . 3 6 0 . 6 5  s  2 –
1 2 5 m  ( 1 1 / 2 – ) – 7 3 . 3 1 0 . 4 8  s  3 –
1 2 6  0 + – 7 2 . 3 3 0 . 5 0 6  s  1 5 –
1 2 7  ( 3 / 2 +) – 6 8 . 5 3 0 . 3 7  s  7 –
1 2 8  0 + – 6 7 . 3 0 . 3 4  s  3 –
1 2 9  ( 3 / 2 +) – 6 3 . 1 s 0 . 2 7  s  4 –
1 3 0  0 + – 6 1 . 5 s 0 . 2 0  s  4 – , –n  4%
1 3 1   0 . 1 8  s  –

 4 9 I n  9 8  – 5 3 . 8 s  ?
 9 9  ( 9 / 2 +) – 6 0 . 9 s  > 1 5 0  n s  
1 0 0  – 6 4 . 1 7 . 0  s  8  ,  p > 3 . 9%
1 0 1  – 6 8 . 4 s 1 5 . 1  s  3   100% ,  p
1 0 2  ( 6 +) – 7 0 . 1 2 2  s  1  ,  p 9 . 310 –3%
1 0 3  ( 9 / 2 )+ – 7 4 . 6 0 6 0  s  1 
1 0 3 m  ( 1 / 2 – ) – 7 3 . 9 7 3 4  s  2  , I T  30%
1 0 4  5 (+) – 7 6 . 1 1 . 8 0  m  3 
1 0 4 m  ( 3 +) – 7 6 . 0 1 5 . 7  s 5 I T 80% ,  20%
1 0 5  ( 9 / 2 +) – 7 9 . 4 8 5 . 0 7  m  7 
1 0 5 m  ( 1 / 2 – ) – 7 8 . 8 1 4 8  s  6 I T ,   25%
1 0 6  7 + – 8 0 . 6 1 6 . 2  m  1 
1 0 6 m  ( 3 +) – 8 0 . 5 8 5 . 2  m  1 
1 0 7  9 / 2 + – 8 3 . 5 6 3 2 . 4  m  3 
1 0 7 m  1 / 2 – – 8 2 . 8 8 5 0 . 4  s  6 I T
1 0 8  7 + – 8 4 . 1 0 5 8 . 0  m  1 2 
1 0 8 m  2 + – 8 4 . 0 7 3 9 . 6  m  7 
1 0 9  9 / 2 + – 8 6 . 4 8 5 4 . 2  h  1 
1 0 9 m  1 / 2 – – 8 5 . 8 3 5 1 . 3 4  m  7 I T
1 0 9 m  ( 1 9 / 2 +) – 8 4 . 3 8 4 0 . 2 0 9  s  6 I T
1 1 0  7 + – 8 6 . 4 7 4 . 9  h  1 
1 1 0 m  2 + – 8 6 . 4 1 6 9 . 1  m  5 
1 1 1  9 / 2 + – 8 8 . 3 8 9 2 . 8 0 4 7  d  5 
1 1 1 m  1 / 2 – – 8 7 . 8 5 2 7 . 7  m  2 I T
1 1 2  1 + – 8 7 . 9 9 5 1 4 . 9 7  m  1 0  56% , – 44%
1 1 2 m  4 + – 8 7 . 8 3 9 2 0 . 5 6  m  6 I T
1 1 3  9 / 2 + – 8 9 . 3 6 6 4 . 2 9 %  5
1 1 3 m  1 / 2 – – 8 8 . 9 7 5 9 9 . 4 7 6  m  2 3 I T
1 1 4  1 + – 8 8 . 5 7 0 7 1 . 9  s  1 – 99 . 5% ,  0 . 5%
1 1 4 m  5 + – 8 8 . 3 7 9 4 9 . 5 1  d  1 I T 96 . 75% ,  3 . 25%
1 1 5  9 / 2 + – 8 9 . 5 3 7 4 . 4 1  1 0 1 4  y  2 5 –

9 5 . 7 1 %  5  
1 1 5 m  1 / 2 – – 8 9 . 2 0 1 4 . 4 8 6  h  4 I T 95% , – 5%
1 1 6  1 + – 8 8 . 2 5 0 1 4 . 1 0  s  3 – 99 . 97% ,  < 0 . 06%
1 1 6 m  5 + – 8 8 . 1 2 3 5 4 . 2 9  m  1 7 –
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I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 4 9 I n 1 1 6 m  8 – – 8 7 . 9 6 0 2 . 1 8  s 4 I T
1 1 7  9 / 2 + – 8 8 . 9 4 3 4 3 . 2  m  3 –
1 1 7 m  1 / 2 – – 8 8 . 6 2 8 1 1 6 . 2  m  3 – 52 . 9% , I T 47 . 1%
1 1 8  1 + – 8 7 . 2 3 0 5 . 0  s  5 –
1 1 8 m  5 + – 8 7 . 1 7 0 4 . 4 5  m  5 –
1 1 8 m  8 – – 8 7 . 0 3 0 8 . 5  s  3 I T 98 . 6% , – 1 . 4%
1 1 9  9 / 2 + – 8 7 . 7 0 4 2 . 4  m  1 –
1 1 9 m  1 / 2 – – 8 7 . 3 9 2 1 8 . 0  m  3 – 94 . 4% , I T 5 . 6%
1 2 0  1 + – 8 5 . 7 3 3 . 0 8  s  8 –
1 2 0  ( 8 – ) – 8 5 . 7 3 4 7 . 3  s  5 –
1 2 0 m  ( 5 )+ – 8 5 . 6 6 4 6 . 2  s  8 –
1 2 1  9 / 2 + – 8 5 . 8 4 2 3 . 1  s  6 –
1 2 1 m  1 / 2 – – 8 5 . 5 3 3 . 8 8  m  1 0 – 98 . 8% , I T 1 . 2%
1 2 2  1 + – 8 3 . 5 8 1 . 5  s  3 –
1 2 2 m  5 + – 8 3 . 5 8 1 0 . 3  s  6 –
1 2 2 m  8 – – 8 3 . 3 8 1 0 . 8  s  4 –
1 2 3  9 / 2 + – 8 3 . 4 3 5 . 9 8  s  6 –
1 2 3 m  1 / 2 – – 8 3 . 1 0 4 7 . 8  s  5 –
1 2 4  3 + – 8 0 . 8 8 3 . 1 1  s  1 0 –
1 2 4 m  ( 8 – ) – 8 0 . 8 3 3 . 7  s  2 –
1 2 5  9 / 2 + – 8 0 . 4 8 2 . 3 6  s  4 –
1 2 5 m  1 / 2 ( – ) – 8 0 . 1 2 1 2 . 2  s  2 –
1 2 6  3 (+ ) – 7 7 . 8 1 1 . 6 0  s  1 0 –
1 2 6 m  7 , 8 , 9 – 7 7 . 7 1 1 . 6 4  s  5 –
1 2 7  ( 9 / 2 +) – 7 6 . 9 9 1 . 0 9  s  1 – , –n  0 . 03%
1 2 7 m  ( 1 / 2 – ) – 7 6 . 5 3 3 . 6 7  s  4 – , –n 0 . 69%
1 2 8  ( 3 +) – 7 4 . 3 6 0 . 8 4  s  6 –
1 2 8 m  ( 8 – ) – 7 4 . 0 2 0 . 7 2  s  1 0 –
1 2 9  ( 9 / 2 +) – 7 3 . 0 0 . 6 1  s  1 – , –n 0 . 25%
1 2 9 m  ( 1 / 2 – ) – 7 2 . 6 1 . 2 3  s  3 – > 99 . 7% , –n 2 . 5%,

I T < 0 . 3%
1 3 0  1 ( – ) – 7 0 . 0 0 0 . 3 2  s  2 – , –n 0 . 9%
1 3 0 m  ( 1 0 – ) – 6 9 . 9 5 0 . 5 5  s  1 – , –n < 1 . 67%
1 3 0 m  ( 5 +) – 6 9 . 6 0 0 . 5 4 2  s  9 – , –n  1 . 65%
1 3 1  ( 9 / 2 +) – 6 8 . 2 2 0 . 2 8  s  3 – , –n  2%
1 3 1 m  ( 1 / 2 – ) – 6 7 . 8 5 0 . 3 5  s  5 –  99 . 98% , –n  2%,

I T  0 . 02%
1 3 1 m  ( 2 1 / 2 +) – 6 3 . 9 5 0 . 3 2  s  6 – > 99% , I T < 1%,

–n 0 . 03%
1 3 2  ( 7 – ) – 6 2 . 4 9 0 . 2 0 1  s  1 3 – , –n 6 . 2%
1 3 3  ( 9 / 2 +) – 5 7 . 4 s 1 8 0  m s  1 5 – , –n 85%
1 3 4  – 5 1 . 5 s 1 3 8  m s  8 – , –n 65%
1 3 5   0 . 1  s  – ?

 5 0 S n 1 0 0  0 + – 5 6 . 9 s 0 . 9 4  s  + 5 4 – 2 7  ,  p < 17%
1 0 1  – 5 9 . 6 s 3  s  1  ,  p
1 0 2  0 + – 6 4 . 7 s 4 . 5  s  7 
1 0 3  – 6 6 . 9 s 7  s  3 
1 0 4  0 + – 7 1 . 6 2 0 . 8  s  5 
1 0 5  – 7 3 . 2 2 3 1  s  6  ,  p
1 0 6  0 + – 7 7 . 4 3 1 1 5  s  5 
1 0 7  ( 5 / 2 +) – 7 8 . 5 6 2 . 9 0  m  5 
1 0 8  0 + – 8 2 . 0 0 1 0 . 3 0  m  8 
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 5 0 S n 1 0 9  5 / 2 (+) – 8 2 . 6 3 6 1 8 . 0  m  2 
1 1 0  0 + – 8 5 . 8 3 4 . 1 1  h  1 0 
1 1 1  7 / 2 + – 8 5 . 9 4 4 3 5 . 3  m  6 
1 1 2  0 + – 8 8 . 6 5 9 0 . 9 7 %  1
1 1 3  1 / 2 + – 8 8 . 3 3 0 1 1 5 . 0 9  d  4 
1 1 3 m  7 / 2 + – 8 8 . 2 5 3 2 1 . 4  m  4 I T 91 . 1% ,  8 . 9%
1 1 4  0 + – 9 0 . 5 5 8 0 . 6 6 %  1
1 1 5  1 / 2 + – 9 0 . 0 3 3 0 . 3 4 %  1
1 1 6  0 + – 9 1 . 5 2 5 1 4 . 5 4 %  9
1 1 7  1 / 2 + – 9 0 . 3 9 8 7 . 6 8 %  7
1 1 7 m  1 1 / 2 – – 9 0 . 0 8 3 1 3 . 6 0  d  4 I T
1 1 8  0 + – 9 1 . 6 5 3 2 4 . 2 2 %  9
1 1 9  1 / 2 + – 9 0 . 0 6 7 8 . 5 9 %  4
1 1 9 m  1 1 / 2 – – 8 9 . 9 7 8 2 9 3 . 1  d  7 I T
1 2 0  0 + – 9 1 . 1 0 3 3 2 . 5 8 %  9
1 2 1  3 / 2 + – 8 9 . 2 0 3 2 7 . 0 6  h  4 –
1 2 1 m  1 1 / 2 – – 8 9 . 1 9 7 5 5  y  5 I T 77 . 6% , – 22 . 4%
1 2 2  0 + – 8 9 . 9 4 5 4 . 6 3 %  3
1 2 3  1 1 / 2 – – 8 7 . 8 2 0 1 2 9 . 2  d  4 –
1 2 3 m  3 / 2 + – 8 7 . 7 9 5 4 0 . 0 6  m  1 –
1 2 4  0 + – 8 8 . 2 3 6 5 . 7 9 %  5
1 2 5  1 1 / 2 – – 8 5 . 8 9 8 9 . 6 4  d  3 –
1 2 5 m  3 / 2 + – 8 5 . 8 7 0 9 . 5 2  m  5 –
1 2 6  0 + – 8 6 . 0 2  1  1 0 5  y  –
1 2 7  ( 1 1 / 2 – ) – 8 3 . 5 1 2 . 1 0  h  4 –
1 2 7 m  ( 3 / 2 +) – 8 3 . 5 0 4 . 1 3  m  3 –
1 2 8  0 + – 8 3 . 3 4 5 9 . 0 7  m  1 4 –
1 2 8 m  ( 7 – ) – 8 1 . 2 4 6 . 5  s  5 I T
1 2 9  ( 3 / 2 +) – 8 0 . 6 2 . 2 3  m  4 –
1 2 9 m  ( 1 1 / 2 – ) – 8 0 . 6 6 . 9  m  1 – , I T < 2 . 010–3%
1 3 0  0 + – 8 0 . 2 5 3 . 7 2  m  4 –
1 3 0 m  ( 7 – ) – 7 8 . 3 0 1 . 7  m  1 –
1 3 1  ( 3 / 2 +) – 7 7 . 3 9 5 6 . 0  s  5 –
1 3 1 m  ( 1 1 / 2 – ) – 7 7 . 1 5 5 8 . 4  s  5 – , I T  4 . 010–4%
1 3 2  0 + – 7 6 . 6 2 3 9 . 7  s  5 –
1 3 3  ( 7 / 2 – ) – 7 0 . 9 7 1 . 4 5  s 3 – , –n 0 . 08%
1 3 4  0 + – 6 6 . 6 1 . 1 2  s  8 – , –n 17%
1 3 5  – 6 0 . 8 s  > 1 5 0  n s  – , –n
1 3 6  0 + – 5 6 . 5 s  > 1 5 0  n s  – ? , –n ?
1 3 7  – 5 0 . 5 s  > 1 5 0  n s  – ?

 5 1 S b 1 0 3  – 5 5 . 8 s  > 1 . 5   s   ?
1 0 4  – 5 9 . 3 s 0 . 4 4  s  + 1 5 – 1 1  ,  p < 7%, p < 1%
1 0 5  – 6 3 . 8 1 . 1 2  s  1 6  , p  1%
1 0 6  ( 4 +) – 6 6 . 4 s 0 . 6  s  2 
1 0 7  ( 5 / 2 +) – 7 0 . 7 s 4 . 6  s  8  , 
1 0 8  ( 4 +) – 7 2 . 5 s 7 . 4  s  3 
1 0 9  ( 5 / 2 +) – 7 6 . 2 6 1 7 . 0  s  7 
1 1 0  ( 4 +) – 7 7 . 5 s 2 3 . 0  s  4 
1 1 1  ( 5 / 2 +) – 8 0 . 8 s 7 5  s  1 
1 1 2  3 + – 8 1 . 6 0 5 1 . 4  s  1 0 
1 1 3  5 / 2 + – 8 4 . 4 1 6 . 6 7  m  7 
1 1 4  3 + – 8 4 . 7 3 . 4 9  m  3 
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 5 1 S b 1 1 5  5 / 2 + – 8 7 . 0 0 3 2 . 1  m  3 
1 1 6  3 + – 8 6 . 8 1 8 1 5 . 8  m  8 
1 1 6 m  8 – – 8 6 . 4 3 5 6 0 . 3  m  6 
1 1 7  5 / 2 + – 8 8 . 6 4 1 2 . 8 0  h  1 
1 1 8  1 + – 8 7 . 9 9 6 3 . 6  m  1 
1 1 8 m  8 – – 8 7 . 7 4 6 5 . 0 0  h  2 
1 1 9  5 / 2 + – 8 9 . 4 7 3 3 8 . 1 9  h  2 2 
1 1 9 m  ( 2 7 / 2 +) – 8 6 . 6 3 2 0 . 8 5  s  9 I T
1 2 0  1 + – 8 8 . 4 2 3 1 5 . 8 9  m  4 
1 2 0 m  8 – – 8 8 . 2 7 2 5 . 7 6  d  2 
1 2 1  5 / 2 + – 8 9 . 5 9 3 5 7 . 2 1 %  5
1 2 2  2 – – 8 8 . 3 2 8 2 . 7 2 3 8  d  2 – 97 . 59% ,  2 . 41%
1 2 2 m  ( 8 ) – – 8 8 . 1 6 4 4 . 1 9 1  m  3 I T
1 2 3  7 / 2 + – 8 9 . 2 2 3 4 2 . 7 9 %  5
1 2 4  3 – – 8 7 . 6 1 9 6 0 . 2 0  d  3 –
1 2 4 m  5 + – 8 7 . 6 0 8 9 3  s  5 I T 75% , – 25%
1 2 4 m  ( 8 ) – – 8 7 . 5 8 2 2 0 . 2  m  2 I T
1 2 5  7 / 2 + – 8 8 . 2 6 1 2 . 7 5 8 5 6  y  2 5 –
1 2 6  ( 8 ) – – 8 6 . 4 0 1 2 . 4 6  d  3 –
1 2 6 m  ( 5 )+ – 8 6 . 3 8 1 9 . 1 5  m  8 – 86% , I T 14%
1 2 6 m  ( 3 ) – – 8 6 . 3 6  1 1  s  I T
1 2 7  7 / 2 + – 8 6 . 7 0 9 3 . 8 5  d  5 –
1 2 8  8 – – 8 4 . 6 1 9 . 0 1  h  3 –
1 2 8 m  5 + – 8 4 . 6 1 1 0 . 4  m  2 – 96 . 4% , I T 3 . 6%
1 2 9  7 / 2 + – 8 4 . 6 3 4 . 4 0  h  1 –
1 2 9 m  ( 1 9 / 2 – ) – 8 2 . 7 8 1 7 . 7  m  1 – 85% , I T 15%
1 3 0  ( 8 – ) – 8 2 . 3 9 3 9 . 5  m  8 –
1 3 0 m  ( 5 )+ – 8 2 . 3 9 6 . 3  m  2 –
1 3 1  ( 7 / 2 +) – 8 2 . 0 2 2 3 . 0 3  m  4 –
1 3 2  ( 4 +) – 7 9 . 7 2 2 . 7 9  m  5 –
1 3 2 m  ( 8 – ) – 7 9 . 7 2 4 . 1 0  m  5 –
1 3 3  ( 7 / 2 +) – 7 8 . 9 6 2 . 5  m  1 –
1 3 4 m  ( 0 – ) – 7 4 . 0 1 0 . 7 8  s  6 –
1 3 4 m  ( 7 – ) – 7 4 . 0 1 1 0 . 2 2  s  9 – , –n 0 . 091%
1 3 5  ( 7 / 2 +) – 6 9 . 7 1 . 6 8  s  2 – , –n 17 . 6%
1 3 6  – 6 4 . 6 s 0 . 8 2  s  2 – , –n 24%
1 3 7  – 6 0 . 3 s  > 1 5 0  n s  – ? , –n ?
1 3 8  – 5 5 . 0 s  > 1 5 0  n s  – ? , –n ?

 5 2 T e 1 0 6  0 + – 5 8 . 0 s 6 0   s  + 3 0 – 1 0 
1 0 7  – 6 0 . 5 s 3 . 1  m s  1  70% ,  30%
1 0 8  0 + – 6 5 . 7 2 . 1  s  1  51% ,  49%,

 p 2 . 4%
1 0 9  ( 5 / 2 +) – 6 7 . 5 7 4 . 6  s  3  96 . 1% ,  p 9 . 4%,

 3 . 9% ,
 < 5 . 010 –3%

1 1 0  0 + – 7 2 . 2 8 1 8 . 6  s  8   100% ,
  3 . 010–3%

1 1 1  ( 5 / 2 +) – 7 3 . 4 8 1 9 . 3  s  4  ,  p
1 1 2  0 + – 7 7 . 3 2 . 0  m  2 
1 1 3  ( 7 / 2 +) – 7 8 . 3 s 1 . 7  m  2 
1 1 4  0 + – 8 1 . 9 s 1 5 . 2  m  7 
1 1 5  7 / 2 + – 8 2 . 4 5 . 8  m  2 
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 5 2 T e 1 1 5 m  ( 1 / 2 )+ – 8 2 . 3 6 . 7  m  4   100% , I T
1 1 6  0 + – 8 5 . 3 1 2 . 4 9  h  4 
1 1 7  1 / 2 + – 8 5 . 1 1 6 2  m  2 
1 1 7 m  1 1 / 2 – – 8 4 . 8 1 1 0 3  m s  3 I T
1 1 8  0 + – 8 7 . 7 2 6 . 0 0  d  2 
1 1 9  1 / 2 + – 8 7 . 1 8 0 1 6 . 0 3  h  5 
1 1 9 m  1 1 / 2 – – 8 6 . 9 1 9 4 . 7 0  d  4  , I T 8 . 010–3%
1 2 0  0 + – 8 9 . 4 0 0 . 0 9 %  1
1 2 1  1 / 2 + – 8 8 . 5 6 1 9 . 1 6  d  5 
1 2 1 m  1 1 / 2 – – 8 8 . 2 6 1 5 4  d  7 I T 88 . 6% ,  11 . 4%
1 2 2  0 + – 9 0 . 3 1 1 2 . 5 5 %  1 2
1 2 3  1 / 2 + – 8 9 . 1 6 9  > 6  1 0 1 4  y  

0 . 8 9 %  3  
1 2 3 m  1 1 / 2 – – 8 8 . 9 2 1 1 1 9 . 7  d  1 I T
1 2 4  0 + – 9 0 . 5 2 3 4 . 7 4 %  1 4
1 2 5  1 / 2 + – 8 9 . 0 2 8 7 . 0 7 %  1 5
1 2 5 m  1 1 / 2 – – 8 8 . 8 8 3 5 7 . 4 0  d  1 5 I T
1 2 6  0 + – 9 0 . 0 7 0 1 8 . 8 4 %  2 5
1 2 7  3 / 2 + – 8 8 . 2 8 9 9 . 3 5  h  7 –
1 2 7 m  1 1 / 2 – – 8 8 . 2 0 1 1 0 9  d  2 I T 97 . 6% , – 2 . 4%
1 2 8  0 + – 8 8 . 9 9 4 7 . 7  1 0 2 4  y  4 2–

3 1 . 7 4 %  8  
1 2 9  3 / 2 + – 8 7 . 0 0 6 6 9 . 6  m  3 –
1 2 9 m  1 1 / 2 – – 8 6 . 9 0 0 3 3 . 6  d  1 I T 63% , – 37%
1 3 0  0 + – 8 7 . 3 5 3  > 5 . 6  1 0 2 2  y  2–

3 4 . 0 8 %  6 2
1 3 1  3 / 2 + – 8 5 . 2 1 1 2 5 . 0  m  1 –
1 3 1 m  1 1 / 2 – – 8 5 . 0 2 9 3 0  h  2 – 77 . 8% , I T 22 . 2%
1 3 2  0 + – 8 5 . 2 1 3 . 2 0 4  d  1 3 –
1 3 3  ( 3 / 2 +) – 8 2 . 9 6 1 2 . 5  m  3 –
1 3 3 m  ( 1 1 / 2 – ) – 8 2 . 6 3 5 5 . 4  m  4 – 82 . 5% , I T 17 . 5%
1 3 4  0 + – 8 2 . 4 0 4 1 . 8  m  8 –
1 3 5  ( 7 / 2 – ) – 7 7 . 8 3 1 9 . 0  s  2 –
1 3 6  0 + – 7 4 . 4 2 1 7 . 5  s  2 – , –n 1 . 3%
1 3 7  ( 7 / 2 – ) – 6 9 . 6 2 . 4 9  s  5 – , –n 2 . 69%
1 3 8  0 + – 6 5 . 9 s 1 . 4  s  4 – , –n 6 . 3%
1 3 9  – 6 0 . 8 s  > 1 5 0  n s  – ? , –n ?
1 4 0  0 + – 5 7 . 1 s  > 1 5 0  n s  – ? , –n ?
1 4 1  – 5 1 . 8 s  > 1 5 0  n s  – ? , –n ?
1 4 2  0 + – 4 8 . 0 s – ?

 5 3 I  1 0 8  ( 1 ) – 5 2 . 8 s 3 6  m s  6  91% ,  9%, p < 1%
1 0 9  ( 5 / 2 +) – 5 7 . 6 1 0 0   s  5 p  100% ,  < 0 . 5%
1 1 0  – 6 0 . 3 s 0 . 6 5  s  2  83% ,  17%,  p 11%,

 1 . 1%
1 1 1  ( 5 / 2 +) – 6 4 . 9 s 2 . 5  s  2  99 . 9% ,   0 . 1%
1 1 2  – 6 7 . 1 s 3 . 4 2  s  1 1  ,   1 . 210 –3%
1 1 3  ( 5 / 2 +) – 7 1 . 1 2 6 . 6  s  2  ,  3 . 310–7%
1 1 4  1 + – 7 2 . 8 s 2 . 1  s  2  ,  p
1 1 4 m  ( 7 ) – 7 2 . 5 s 6 . 2  s  5   100% , I T  100%
1 1 5  ( 5 / 2 +) – 7 6 . 5 s 1 . 3  m  2 
1 1 6  1 + – 7 7 . 6 2 . 9 1  s  1 5 
1 1 7  ( 5 / 2 )+ – 8 0 . 4 4 2 . 2 2  m  4 
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I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 5 3 I  1 1 8  2 – – 8 0 . 6 9 1 3 . 7  m  5 
1 1 8 m  ( 7 – ) – 8 0 . 5 9 8 . 5  m  5  < 100% , I T > 0%
1 1 9  5 / 2 + – 8 3 . 6 7 1 9 . 1  m  4 
1 2 0  2 – – 8 3 . 7 9 8 1 . 0  m  6 
1 2 0 m  ( 7 – ) – 8 3 . 4 7 5 3  m  4 
1 2 1  5 / 2 + – 8 6 . 2 9 2 . 1 2  h  1 
1 2 2  1 + – 8 6 . 0 7 7 3 . 6 3  m  6 
1 2 3  5 / 2 + – 8 7 . 9 3 5 1 3 . 2 7  h  8 
1 2 4  2 – – 8 7 . 3 6 4 4 . 1 7 6 0  d  3 
1 2 5  5 / 2 + – 8 8 . 8 4 2 5 9 . 4 0 0  d  1 0 
1 2 6  2 – – 8 7 . 9 1 5 1 3 . 1 1  d  5  56 . 3% , – 43 . 7%
1 2 7  5 / 2 + – 8 8 . 9 8 7 1 0 0 %  
1 2 8  1 + – 8 7 . 7 4 2 2 4 . 9 9  m  2 – 93 . 1% ,  6 . 9%
1 2 9  7 / 2 + – 8 8 . 5 0 4 1 . 5 7  1 0 7  y  4 –
1 3 0  5 + – 8 6 . 9 3 3 1 2 . 3 6  h  3 –
1 3 0 m  2 + – 8 6 . 8 9 3 9 . 0  m  1 I T 84% , – 16%
1 3 1  7 / 2 + – 8 7 . 4 4 5 8 . 0 2 0 7 0  d  1 1 –
1 3 2  4 + – 8 5 . 7 0 2 . 2 9 5  h  1 3 –
1 3 2 m  ( 8 – ) – 8 5 . 5 8 1 . 3 8 7  h  1 5 I T 86% , – 14%
1 3 3  7 / 2 + – 8 5 . 8 8 2 0 . 8  h  1 –
1 3 3 m  ( 1 9 / 2 – ) – 8 4 . 2 4 9  s  2 I T
1 3 4  ( 4 )+ – 8 3 . 9 5 5 2 . 5  m  2 –
1 3 4 m  ( 8 ) – – 8 3 . 6 3 3 . 6 0  m  1 0 I T 97 . 7% , – 2 . 3%
1 3 5  7 / 2 + – 8 3 . 7 9 6 . 5 7  h  2 –
1 3 6  ( 1 – ) – 7 9 . 5 0 8 3 . 4  s  1 0 –
1 3 6 m  ( 6 – ) – 7 8 . 8 6 4 6 . 9  s  1 0 –
1 3 7  ( 7 / 2 +) – 7 6 . 5 0 2 4 . 5  s  2 – , –n 6 . 97%
1 3 8  ( 2 – ) – 7 2 . 3 0 6 . 4 9 s  7 – , –n 5 . 5%
1 3 9  ( 7 / 2 +) – 6 8 . 8 4 2 . 2 8 0  s  1 1 – , –n 10%
1 4 0  ( 3 ) – 6 4 . 1 s 0 . 8 6  s  4 – , –n 9 . 3%
1 4 1  – 6 0 . 7 s 0 . 4 3  s  2 – , –n 22%
1 4 2  – 5 5 . 7 s  0 . 2  s  –
1 4 3  – 5 2 . 1 s  > 1 5 0  n s  – ?
1 4 4  – 4 6 . 9 s  > 1 5 0  n s  – ?

 5 4 X e 1 1 0  0 + – 5 1 . 7 s  0 . 2  s   , 
1 1 1  – 5 4 . 4 s 0 . 7 4  s  2 0  , 
1 1 2  0 + – 5 9 . 9 2 . 7  s  8  99 . 16% ,  0 . 84%
1 1 3  – 6 2 . 0 5 2 . 7 4  s  8   100% ,  p 7%,

  0 . 01% ,
  7 . 010 –3%

1 1 4  0 + – 6 6 . 9 s 1 0 . 0  s  4 
1 1 5  ( 5 / 2 +) – 6 8 . 4 s 1 8  s  4  ,  p 0 . 34%
1 1 6  0 + – 7 2 . 9 s 5 9  s  2 
1 1 7  5 / 2 (+) – 7 4 . 0 6 1  s  2  ,  p 2 . 910–3%
1 1 8  0 + – 7 8 . 3 . 8  m  9 
1 1 9  ( 5 / 2 +) – 7 8 . 7 5 . 8  m  3 
1 2 0  0 + – 8 1 . 8 3 4 0  m  1 
1 2 1  5 / 2 (+) – 8 2 . 5 4 4 0 . 1  m  2 0 
1 2 2  0 + – 8 5 . 1 9 2 0 . 1  h  1 
1 2 3  ( 1 / 2 )+ – 8 5 . 2 6 2 . 0 8  h  2 
1 2 4  0 + – 8 7 . 6 5 8  1 . 1  1 0 1 7  y  2 

0 . 0 9 5 %  3  
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 5 4 X e 1 2 5  1 / 2 (+) – 8 7 . 1 8 9 1 6 . 9  h  2 
1 2 5 m  9 / 2 ( – ) – 8 6 . 9 3 7 5 6 . 9  s 9 I T
1 2 6  0 + – 8 9 . 1 7 3 0 . 0 8 9 %  1
1 2 7  1 / 2 + – 8 8 . 3 2 5 3 6 . 4  d  1 
1 2 7 m  9 / 2 – – 8 8 . 0 2 7 6 9 . 2  s 9 I T
1 2 8  0 + – 8 9 . 8 6 1 1 . 9 1 0 %  2 2
1 2 9  1 / 2 + – 8 8 . 6 9 7 2 6 . 4 0 %  1 8
1 2 9 m  1 1 / 2 – – 8 8 . 4 6 1 8 . 8 8  d  2 I T
1 3 0  0 + – 8 9 . 8 8 2 4 . 0 7 1 %  5 3
1 3 1  3 / 2 + – 8 8 . 4 1 6 2 1 . 2 3 2 %  6 2
1 3 1 m  1 1 / 2 – – 8 8 . 2 5 2 1 1 . 9 3 4  d  2 1 I T
1 3 2  0 + – 8 9 . 2 8 0 2 6 . 9 0 9 %  6 8
1 3 3  3 / 2 + – 8 7 . 6 4 8 5 . 2 4 3  d  1 –
1 3 3 m  1 1 / 2 – – 8 7 . 4 1 5 2 . 1 9  d  1 I T
1 3 4  0 + – 8 8 . 1 2 4 1 0 . 4 3 6 %  2 9
1 3 4 m  7 – – 8 6 . 1 5 9 2 9 0  m s  1 7 I T
1 3 5  3 / 2 + – 8 6 . 4 4 9 . 1 4  h  2 –
1 3 5 m  1 1 / 2 – – 8 5 . 9 1 1 5 . 2 9  m  5 I T > 99 . 4% , – < 0 . 6%
1 3 6  0 + – 8 6 . 4 2 4  > 3 . 6  1 0 2 0  y  2–

8 . 8 5 7 %  3 3
1 3 7  7 / 2 – – 8 2 . 3 7 9 3 . 8 1 8  m  1 3 –
1 3 8  0 + – 8 0 . 1 2 1 4 . 0 8  m  8 –
1 3 9  3 / 2 – – 7 5 . 6 5 3 9 . 6 8  s  1 4 –
1 4 0  0 + – 7 3 . 0 0 1 3 . 6 0  s  1 0 –
1 4 1  5 / 2 ( – ) – 6 8 . 3 3 1 . 7 3  s  1 – , –n 0 . 04%
1 4 2  0 + – 6 5 . 5 1 . 2 2  s  2 – , –n 0 . 41%
1 4 3  5 / 2 – – 6 0 . 7 s 0 . 3 0  s  3 –
1 4 4  0 + – 5 7 . 5 s 1 . 1 5  s  2 0 –
1 4 5  ( 3 / 2 – ) – 5 2 . 5 s 9 0 0  m s  3 0 0 –
1 4 5  – 5 2 . 5 s 0 . 9  s  3 –n
1 4 6  0 + – 4 9 . 1 s –
1 4 7  – 4 3 . 8 s  > 1 5 0  n s  – ? , –n ?

 5 5 C s 1 1 2  – 4 6 . 3 s 5 0 0   s  1 0 0 p ? ,  ?
1 1 3  ( 5 / 2 +) – 5 1 . 7 1 6 . 7   s  7 p  100% ,   0 . 03%
1 1 4  ( 1 +) – 5 4 . 6 s 0 . 5 7  s  2   100% ,  p 8 . 6%,

 0 . 16% ,  0 . 02%
1 1 5  – 5 9 . 7 s 1 . 4  s  8  ,  p  0 . 07%
1 1 6 m  ( 1 +) – 6 2 . 5 0 . 7 0  s  4  ,  > 0%,  p > 0%
1 1 6 m   5 + – 6 2 . 5 3 . 8 5  s  1 3  ,  > 0%,  p > 0%
1 1 7  ( 9 / 2 +) – 6 6 . 4 7 8 . 4  s  6 
1 1 7 m  ( 3 / 2 +) – 6 6 . 3 2 6 . 5  s  4 
1 1 8  2 – 6 8 . 4 1 1 4  s  2  ,  p < 0 . 04%,

 < 2 . 410 –3%
1 1 8 m  6 , 7 , 8 – 6 8 . 4 1 1 7  s  3  ,  p < 0 . 04%,

 < 2 . 410–3%
1 1 9  9 / 2 + – 7 2 . 3 1 4 3 . 0  s  2 
1 1 9 m  3 / 2 (+) – 7 2 . 3 1 3 0 . 4  s  1 
1 2 0  2 – 7 3 . 8 8 8 6 4  s  3  ,  2 . 010–5% ,

 p 7 . 010–6%
1 2 0 m  ( 7 ) – 7 3 . 8 8 8 5 7  s  6 
1 2 1  3 / 2 (+) – 7 7 . 1 4 1 5 5  s  4 
1 2 1 m  9 / 2 (+) – 7 7 . 0 7 1 2 2  s  3  83% , I T 17%
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 5 5 C s 1 2 2  1 + – 7 8 . 1 3 2 1 . 0  s 7 
1 2 2 m  8 – – 7 8 . 0 6 3 . 7 0  m  1 1 
1 2 2 m  ( 5 ) – – 7 8 . 0 0 0 . 3 6  s 2 I T
1 2 3  1 / 2 + – 8 1 . 0 5 5 . 8 7  m  5 
1 2 3 m  ( 1 1 / 2 ) – – 8 0 . 8 9 1 . 6 4  s  1 2 I T
1 2 4  1 + – 8 1 . 7 4 3 0 . 8  s 5 
1 2 4 m  ( 7 )+ – 8 1 . 2 8 6 . 3  s  2 I T
1 2 5  1 / 2 (+) – 8 4 . 0 9 1 4 6 . 7  m  1 
1 2 6  1 + – 8 4 . 3 5 1 . 6 3  m  3 
1 2 7  1 / 2 + – 8 6 . 2 4 0 6 . 2 5  h  1 0 
1 2 8  1 + – 8 5 . 9 3 2 3 . 6 6  m  2 
1 2 9  1 / 2 + – 8 7 . 5 0 1 3 2 . 0 6  h  6 
1 3 0  1 + – 8 6 . 9 0 3 2 9 . 2 1  m  4  98 . 4% , – 1 . 6%
1 3 0 m  5 – – 8 6 . 7 4 0 3 . 4 6  m  6 I T 99 . 84% ,  0 . 16%
1 3 1  5 / 2 + – 8 8 . 0 6 3 9 . 6 8 9  d  1 6 
1 3 2  2 + – 8 7 . 1 6 0 6 . 4 7 9  d  7  98 . 13% , – 1 . 87%
1 3 3  7 / 2 + – 8 8 . 0 7 6 1 0 0 %  
1 3 4  4 + – 8 6 . 8 9 6 7 5 4 . 5  d  2 – ,  3 . 010–4%
1 3 4 m  8 – – 8 6 . 7 5 7 2 . 9 0 3  h  8 I T
1 3 5  7 / 2 + – 8 7 . 5 8 7 2 . 3  1 0 6  y  3 –
1 3 5 m  1 9 / 2 – – 8 5 . 9 5 4 5 3  m  2 I T
1 3 6  5 + – 8 6 . 3 4 4 1 3 . 1 6  d  3 –
1 3 6 m  8 – – 8 6 . 3 4 4 1 9  s  2 – , I T > 0%
1 3 7  7 / 2 + – 8 6 . 5 5 1 3 0 . 0 7  y  3 –
1 3 8  3 – – 8 2 . 8 9 3 3 3 . 4 1  m  1 8 –
1 3 8 m  6 – – 8 2 . 8 1 3 2 . 9 1  m  8 I T 81% , – 19%
1 3 9  7 / 2 + – 8 0 . 7 0 7 9 . 2 7  m  5 –
1 4 0  1 – – 7 7 . 0 5 6 6 3 . 7  s  3 –
1 4 1  7 / 2 + – 7 4 . 4 8 2 4 . 9 4  s  6 – , –n 0 . 035%
1 4 2  0 – – 7 0 . 5 2 1 . 6 8 4  s  1 4 – , –n 0 . 09%
1 4 3  3 / 2 + – 6 7 . 6 9 1 . 7 8  s  1 – , –n 1 . 62%
1 4 4  1 – 6 3 . 3 2 1 . 0 1  s  1 – , –n 3 . 2%
1 4 4 m  ( 4 ) – 6 3 . 3 2  < 1  s  –
1 4 5  3 / 2 + – 6 0 . 1 9 0 . 5 9 4  s  1 3 – , –n 14 . 3%
1 4 6  1 – – 5 5 . 7 4 0 . 3 2 1  s  2 – , –n 14 . 2%
1 4 7  ( 3 / 2 +) – 5 2 . 3 0 . 2 3 5  s  3 – , –n 43%
1 4 8  – 4 7 . 6 1 5 8  m s  7 – , –n 25 . 1%
1 4 9  – 4 4 . 0 s  > 5 0  m s  – ? , –n ?
1 5 0  – 3 9 . 2 s  > 5 0  m s  – , –n
1 5 1  – 3 5 . 4 s  > 5 0  m s  – ? , –n ?

 5 6 B a 1 1 4  0 + – 4 5 . 7 s 0 . 4 3  s  + 3 0 – 1 5   100% ,  p 20%, 
1 1 5  ( 3 / 2 – ) – 4 8 . 7 s 0 . 4 5  s  5  ,  p > 15%
1 1 6  0 + – 5 4 . 3 s 1 . 3  s  2  ,  p 3%
1 1 7  3 / 2 + – 5 7 . 0 s 1 . 7 5  s  7  ,  > 0%,  p > 0%
1 1 8  0 + – 6 2 . 0 s 5 . 2  s  2 
1 1 9  ( 5 / 2 +) – 6 4 . 5 . 4  s  3  ,  p < 25%
1 2 0  0 + – 6 8 . 9 2 4  s  2 
1 2 1  5 / 2 (+) – 7 0 . 3 2 9 . 7  s  1 5  ,  p 0 . 02%
1 2 2  0 + – 7 4 . 3 s 1 . 9 5  m  1 5 
1 2 3  5 / 2 + – 7 5 . 6 s 2 . 7  m  4 
1 2 4  0 + – 7 9 . 0 9 1 1 . 0  m  5 
1 2 5  1 / 2 (+) – 7 9 . 5 3 . 5  m  4 
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 5 6 B a 1 2 6  0 + – 8 2 . 6 8 1 0 0  m  2 
1 2 7  1 / 2 + – 8 2 . 8 1 2 . 7  m  4 
1 2 7 m  7 / 2 – – 8 2 . 7 1 . 9  s  2 I T
1 2 8  0 + – 8 5 . 4 1 2 . 4 3  d  5 
1 2 9  1 / 2 + – 8 5 . 0 7 2 . 2 3  h  1 1 
1 2 9 m  7 / 2 + – 8 5 . 0 6 2 . 1 6  h  2   100% , I T
1 3 0  0 + – 8 7 . 2 7 1  3 . 5  1 0 1 4  y  2 

0 . 1 0 6 %  1  
1 3 1  1 / 2 + – 8 6 . 6 9 3 1 1 . 5 0  d  6 
1 3 1 m  9 / 2 – – 8 6 . 5 0 6 1 4 . 6  m  2 I T
1 3 2  0 + – 8 8 . 4 4 0 0 . 1 0 1 %  1
1 3 3  1 / 2 + – 8 7 . 5 5 8 3 8 4 8 . 9  d  7 
1 3 3 m  1 1 / 2 – – 8 7 . 2 7 0 3 8 . 9  h  1 I T 99 . 99% ,

 9 . 610–3%
1 3 4  0 + – 8 8 . 9 5 4 2 . 4 1 7 %  1 8
1 3 5  3 / 2 + – 8 7 . 8 5 6 6 . 5 9 2 %  1 2
1 3 5 m  1 1 / 2 – – 8 7 . 5 8 8 2 8 . 7  h  2 I T
1 3 6  0 + – 8 8 . 8 9 2 7 . 8 5 4 %  2 4
1 3 6 m  7 – – 8 6 . 8 6 1 0 . 3 0 8 4  s  1 9 I T
1 3 7  3 / 2 + – 8 7 . 7 2 7 1 1 . 2 3 2 %  2 4
1 3 7 m  1 1 / 2 – – 8 7 . 0 6 5 2 . 5 5 2  m  1 I T
1 3 8  0 + – 8 8 . 2 6 7 7 1 . 6 9 8 %  4 2
1 3 9  7 / 2 – – 8 4 . 9 1 9 8 3 . 0 6  m  2 8 –
1 4 0  0 + – 8 3 . 2 7 6 1 2 . 7 5 2  d  3 –
1 4 1  3 / 2 – – 7 9 . 7 3 0 1 8 . 2 7  m  7 –
1 4 2  0 + – 7 7 . 8 2 8 1 0 . 6  m  2 – , –n 0 . 09%
1 4 3  5 / 2 – – 7 3 . 9 4 1 4 . 3 3  s  8 –
1 4 4  0 + – 7 1 . 7 8 1 1 . 5  s  2 – , –n 3 . 6%
1 4 5  5 / 2 – – 6 8 . 0 7 4 . 3 1  s  1 6 –
1 4 6  0 + – 6 5 . 1 1 2 . 2 2  s  7 –
1 4 7  ( 3 / 2 +) – 6 1 . 4 9 0 . 8 9 3  s  1 – , –n 0 . 06%
1 4 8  0 + – 5 8 . 0 0 . 6 0 7  s  2 5 – , –n 0 . 4%
1 4 9  – 5 3 . 6 s 0 . 3 4 4  s  7 – , –n 0 . 43%
1 5 0  0 + – 5 0 . 7 s 0 . 3  s  –
1 5 1  – 4 5 . 9 s  > 1 5 0  m s  – ?
1 5 2  0 + – 4 2 . 7 s  0 . 1  s  – ?
1 5 3  – 3 7 . 6 s  0 . 0 8  s  – ?

 5 7 L a 1 1 7  – 4 6 . 6 s  0 . 5  s   ?
1 1 8  – 4 9 . 8 s  1  s   ?
1 1 9  – 5 5 . 0 s  2  s   ?
1 2 0  – 5 7 . 7 s 2 . 8  s  2  ,  p > 0%
1 2 1  – 6 2 . 4 s 5 . 3  s  2 
1 2 2  – 6 4 . 5 s 8 . 7  s  7  ,  p
1 2 3  – 6 8 . 7 s 1 7  s  3 
1 2 4 m  lo w – 7 0 . 3 s  < 1  s  
1 2 4 m  ( 7 , 8 – ) – 7 0 . 3 s 2 9  s  1 
1 2 5  – 7 3 . 9 s 6 4 . 8  s  1 2 
1 2 5 m  – 7 3 . 8 s 0 . 4  s  2 I T
1 2 6  lo w – 7 5 . 1 s  < 5 0  s  
1 2 6  h i g h – 7 5 . 1 s 5 4  s  2 
1 2 7  ( 1 1 / 2 – ) – 7 8 . 1 s 5 . 1  m  1 
1 2 7 m  ( 3 / 2 +) – 7 8 . 1 s 3 . 7  m  4  , I T
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 5 7 L a 1 2 8  ( 5 +) – 7 8 . 8 5 . 2 3  m  1 5 
1 2 8 m  ( 1 + , 2 – ) – 7 8 . 8  < 1 . 4  m  
1 2 9  3 / 2 + – 8 1 . 3 5 1 1 . 6  m  2 
1 2 9 m  1 1 / 2 – – 8 1 . 1 8 0 . 5 6  s  5 I T
1 3 0  3 (+) – 8 1 . 7 s 8 . 7  m  1 
1 3 1  3 / 2 + – 8 3 . 7 5 9  m  2 
1 3 2  2 – – 8 3 . 7 3 4 . 8  h  2 
1 3 2 m  6 – – 8 3 . 5 4 2 4 . 3  m  5 I T 76% ,  24%
1 3 3  5 / 2 + – 8 5 . 3 3 . 9 1 2  h  8 
1 3 4  1 + – 8 5 . 2 4 6 . 4 5  m  1 6 
1 3 5  5 / 2 + – 8 6 . 6 6 1 9 . 5  h  2 
1 3 6  1 + – 8 6 . 0 2 9 . 8 7  m  3 
1 3 6 m  – 8 5 . 7 9 1 1 4  m s  3 I T
1 3 7  7 / 2 + – 8 7 . 1 3 6  1 0 4  y  2 
1 3 8  5 + – 8 6 . 5 2 9 1 . 0 5  1 0 1 1  y  2  66 . 4%

0 . 0 9 0 %  1  
,

– 33 . 6%
1 3 9  7 / 2 + – 8 7 . 2 3 6 9 9 . 9 1 0 %  1
1 4 0  3 – – 8 4 . 3 2 6 1 . 6 7 8 1  d  3 –
1 4 1  ( 7 / 2 +) – 8 2 . 9 4 3 3 . 9 2  h  3 –
1 4 2  2 – – 8 0 . 0 3 9 9 1 . 1  m  5 –
1 4 3  ( 7 / 2 )+ – 7 8 . 1 9 1 4 . 2  m  1 –
1 4 4  ( 3 – ) – 7 4 . 9 0 4 0 . 8  s  4 –
1 4 5  ( 5 / 2 +) – 7 2 . 9 9 2 4 . 8  s  2 0 –
1 4 6  2 – – 6 9 . 2 1 6 . 2 7  s  1 0 –
1 4 6 m  ( 6 – ) – 6 9 . 2 1 1 0 . 0  s  1 –
1 4 7  ( 5 / 2 +) – 6 7 . 2 4 4 . 0 1 5  s  8 – , –n 0 . 04%
1 4 8  ( 2 – ) – 6 3 . 2 1 . 0 5  s  1 – , –n 0 . 15%
1 4 9  – 6 1 . 1 s 1 . 0 5  s  3 – , –n 1 . 4%
1 5 0  ( 3 – ) – 5 7 . 2 s 0 . 5 1  s  3 – , –n 2 . 7%
1 5 1  – 5 4 . 4 s  > 1 5 0  n s  – ?
1 5 2  – 5 0 . 2 s  > 1 5 0  n s  – ?
1 5 3  – 4 7 . 1 s  > 1 5 0  n s  – ?
1 5 4  – 4 2 . 5 s  0 . 1  s  – ?
1 5 5  – 3 9 . 0 s  0 . 0 6  s  – ?

 5 8 C e 1 1 9  – 4 4 . 0 s  0 . 2  s   ?
1 2 0  0 + – 4 9 . 7 s  0 . 2 5  s   ?
1 2 1  – 5 2 . 5 s 1 . 1  s  1  ,  p  1%
1 2 2  0 + – 5 7 . 7 s  2  s   ? ,  p ?
1 2 3  ( 5 / 2 ) – 6 0 . 1 s 3 . 8  s   ,  p
1 2 4  0 + – 6 4 . 7 s 6  s  2 
1 2 5  ( 5 / 2 +) – 6 6 . 6 s 1 0 . 2  s  4  ,  p
1 2 6  0 + – 7 0 . 7 s 5 0  s  3 
1 2 7  ( 5 / 2 +) – 7 2 . 0 s 3 1  s  2 
1 2 8  0 + – 7 5 . 6 s 3 . 9 3  m  2 
1 2 9  5 / 2 + – 7 6 . 3 s 3 . 5  m  5  > 0%
1 3 0  0 + – 7 9 . 5 s 2 5  m  2 
1 3 1  ( 7 / 2 +) – 7 9 . 7 1 0 . 2  m  3 
1 3 1 m  ( 1 / 2 +) – 7 9 . 7 5 . 0  m  1 0 
1 3 2  0 + – 8 2 . 4 s 3 . 5 1  h  1 1 
1 3 3  1 / 2 + – 8 2 . 4 s 9 7  m  4 
1 3 3 m  9 / 2 – – 8 2 . 4 s 4 . 9  h  4 
1 3 4  0 + – 8 4 . 7 3 . 1 6  d  4 
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 5 8 C e 1 3 5  1 / 2 (+) – 8 4 . 6 3 1 7 . 7  h  3 
1 3 5 m  ( 1 1 / 2 – ) – 8 4 . 1 8 2 0  s  1 I T
1 3 6  0 + – 8 6 . 5 0 0 . 1 8 5 %  2
1 3 7  3 / 2 + – 8 5 . 9 0 9 . 0  h  3 
1 3 7 m  1 1 / 2 – – 8 5 . 6 5 3 4 . 4  h  3 I T 99 . 22% ,  0 . 78%
1 3 8  0 + – 8 7 . 5 7 0 . 2 5 1 %  2
1 3 9  3 / 2 + – 8 6 . 9 5 8 1 3 7 . 6 4 0  d  2 3 
1 3 9 m  1 1 / 2 – – 8 6 . 2 0 4 5 6 . 5 4  s  1 3 I T
1 4 0  0 + – 8 8 . 0 8 8 8 8 . 4 5 0 %  1 8
1 4 1  7 / 2 – – 8 5 . 4 4 5 3 2 . 5 0 1  d  5 –
1 4 2  0 + – 8 4 . 5 4 3  > 5  1 0 1 6  y  2–

1 1 . 1 1 4 %  1 7
1 4 3  3 / 2 – – 8 1 . 6 1 6 3 3 . 0 3 9  h  6 –
1 4 4  0 + – 8 0 . 4 4 1 2 8 4 . 8 9 3  d  8 –
1 4 5  ( 3 / 2 – ) – 7 7 . 1 0 3 . 0 1  m  6 –
1 4 6  0 + – 7 5 . 7 4 1 3 . 5 2  m  1 3 –
1 4 7  ( 5 / 2 – ) – 7 2 . 1 8 5 6 . 4  s  1 0 –
1 4 8  0 + – 7 0 . 4 5 6  s  1 –
1 4 9  ( 3 / 2 – ) – 6 6 . 8 0 5 . 3  s  2 –
1 5 0  0 + – 6 5 . 0 4 . 0  s  6 –
1 5 1  – 6 1 . 4 s 1 . 0 2  s  6 –
1 5 2  0 + – 5 9 . 3 s 1 . 4  s  2 –
1 5 3  – 5 5 . 3 s  > 1 5 0  n s  – ?
1 5 4  0 + – 5 2 . 8 s  > 1 5 0  n s  – ?
1 5 5  – 4 8 . 4 s  > 1 5 0  n s  – ?
1 5 6  0 + – 4 5 . 4 s  0 . 1 5  s  – ?
1 5 7  – 4 0 . 7 s  0 . 0 5  s  – ?

 5 9 P r 1 2 1  – 4 1 . 6 s 1 . 4  s  8 p ,  ?
1 2 2  – 4 5 . 0 s  0 . 5  s   ?
1 2 3  – 5 0 . 3 s  0 . 8  s   ?
1 2 4  – 5 3 . 1 s 1 . 2  s  2  ,  p
1 2 5  – 5 7 . 9 s 3 . 3  s  7  ,  p
1 2 6  ( 3 , 4 , 5 ) – 6 0 . 3 s 3 . 1 4  s  2 2  ,  p
1 2 7  – 6 4 . 4 s 4 . 2  s  3 
1 2 8  4 , 5 , 6 – 6 6 . 3 s 3 . 1  s  2 
1 2 9  ( 1 1 / 2 – ) – 7 0 . 0 s 3 2  s  3  > 0%
1 3 0  – 7 1 . 4 s 4 0 . 0  s  4 
1 3 1  ( 3 / 2 +) – 7 4 . 5 9 4  s  4 
1 3 1 m  ( 1 1 / 2 – ) – 7 4 . 3 5 . 7  s  2 I T 96 . 4% ,  3 . 6%
1 3 2  – 7 5 . 3 s 1 . 6  m  3 
1 3 3  ( 3 / 2 +) – 7 8 . 1 s 6 . 5  m  3 
1 3 4  2 – – 7 8 . 6 s 1 7  m  2 
1 3 4 m  ( 5 – ) – 7 8 . 6 s  1 1  m  
1 3 5 3 / 2 (+) – 8 0 . 9 2 4 m 2 
1 3 6  2 + – 8 1 . 3 7 1 3 . 1  m  1 
1 3 7  5 / 2 + – 8 3 . 2 0 1 . 2 8  h  3 
1 3 8  1 + – 8 3 . 1 4 1 . 4 5  m  5 
1 3 8 m  7 – – 8 2 . 7 7 2 . 1 2  h  4 
1 3 9  5 / 2 + – 8 4 . 8 2 9 4 . 4 1  h  4 
1 4 0  1 + – 8 4 . 7 0 0 3 . 3 9  m  1 
1 4 1  5 / 2 + – 8 6 . 0 2 6 1 0 0 %
1 4 2  2 – – 8 3 . 7 9 7 1 9 . 1 2  h  4 – 99 . 98% ,  0 . 02%
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 5 9 P r 1 4 2 m  5 – – 8 3 . 7 9 4 1 4 . 6  m  5 I T
1 4 3  7 / 2 + – 8 3 . 0 7 8 1 3 . 5 7  d  2 –
1 4 4  0 – – 8 0 . 7 6 0 1 7 . 2 8  m  5 –
1 4 4 m  3 – – 8 0 . 7 0 1 7 . 2  m  3 I T 99 . 93% , – 0 . 07%
1 4 5  7 / 2 + – 7 9 . 6 3 6 5 . 9 8 4  h  1 0 –
1 4 6  ( 2 ) – – 7 6 . 7 7 2 4 . 1 5  m  1 8 –
1 4 7  ( 3 / 2 +) – 7 5 . 4 7 1 3 . 4  m  4 –
1 4 8  1 – – 7 2 . 4 9 2 . 2 9  m  2 –
1 4 8 m  ( 4 ) – 7 2 . 4 0 2 . 0 1  m  1 –
1 4 9  ( 5 / 2 +) – 7 0 . 9 9 2 . 2 6  m  7 –
1 5 0  ( 1 ) – – 6 8 . 0 0 6 . 1 9  s  1 6 –
1 5 1  ( 3 / 2 – ) – 6 6 . 8 6 1 8 . 9 0  s  7 –
1 5 2  ( 4 – ) – 6 3 . 7 s 3 . 6 3  s  1 2 –
1 5 3  – 6 1 . 8 s 4 . 2 8  s  1 1 –
1 5 4  ( 3 + , 2 +) – 5 8 . 3 s 2 . 3  s  1 –
1 5 5  – 5 5 . 9 s  > 3 0 0  n s  – ?
1 5 6  – 5 2 . 1 s  > 3 0 0  n s  – ?
1 5 7  – 4 9 . 2 s  0 . 3  s  – ?
1 5 8  – 4 4 . 9 s  0 . 2  s  – ?
1 5 9  – 4 1 . 7 s  0 . 1  s  – ?

 6 0 N d 1 2 6  0 + – 5 3 . 0 s  1  s   ?
1 2 7  – 5 5 . 4 s 1 . 8  s  4  ,  p
1 2 8  0 + – 6 0 . 2 s 
1 2 9  ( 5 / 2 +) – 6 2 . 2 s 7  s  1  ,  p
1 3 0  0 + – 6 6 . 3 s 2 8  s  3 
1 3 1  ( 5 / 2 ) – 6 7 . 9 3 3  s  3  ,  p
1 3 2  0 + – 7 1 . 6 s 8 0  s  7 
1 3 3  ( 7 / 2 +) – 7 2 . 5 s 7 0 s  1 0 
1 3 3 m  ( 1 / 2 )+ – 7 2 . 3 s  7 0  s  
1 3 4  0 + – 7 5 . 8 s 8 . 5  m  1 5 
1 3 5  9 / 2 ( – ) – 7 6 . 2 s 1 2 . 4  m  6 
1 3 5 m  ( 1 / 2 +) – 7 6 . 1 s 5 . 5  m  5  > 99 . 97% ,

I T < 0 . 03%
1 3 6  0 + – 7 9 . 1 6 5 0 . 6 5  m  3 3 
1 3 7  1 / 2 + – 7 9 . 5 1 3 8 . 5  m  1 5 
1 3 7 m  1 1 / 2 – – 7 8 . 9 9 1 . 6 0  s  1 5 I T
1 3 8  0 + – 8 2 . 0 s 5 . 0 4  h  9 
1 3 9  3 / 2 + – 8 2 . 0 4 2 9 . 7  m  5 
1 3 9 m  1 1 / 2 – – 8 1 . 8 1 5 . 5 0  h  2 0  88 . 2% , I T 11 . 8%
1 4 0  0 + – 8 4 . 4 8 3 . 3 7  d  2 
1 4 1  3 / 2 + – 8 4 . 2 0 3 2 . 4 9  h  3 
1 4 1 m  1 1 / 2 – – 8 3 . 4 4 6 6 2 . 0  s  8 I T ,  < 0 . 05%
1 4 2  0 + – 8 5 . 9 6 0 2 7 . 2 %  5
1 4 3  7 / 2 – – 8 4 . 0 1 2 1 2 . 2 %  2
1 4 4  0 + – 8 3 . 7 5 7 2 . 2 9  1 0 1 5  y  1 6 

2 3 . 8 %  3  
1 4 5  7 / 2 – – 8 1 . 4 4 2 8 . 3 %  1
1 4 6  0 + – 8 0 . 9 3 6 1 7 . 2 %  3
1 4 7  5 / 2 – – 7 8 . 1 5 6 1 0 . 9 8  d  1 –
1 4 8  0 + – 7 7 . 4 1 8 5 . 7 %  1
1 4 9  5 / 2 – – 7 4 . 3 8 5 1 . 7 2 8  h  1 –
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 6 0 N d 1 5 0  0 + – 7 3 . 6 9 4  > 6 . 8  1 0 1 8  y  2–
5 . 6 %  2  

1 5 1  3 / 2 + – 7 0 . 9 5 7 1 2 . 4 4  m  7 –
1 5 2  0 + – 7 0 . 1 6 1 1 . 4  m  2 –
1 5 3  ( 3 / 2 ) – – 6 7 . 3 5 3 1 . 6  s  1 0 –
1 5 4  0 + – 6 5 . 7 2 5 . 9  s  2 –
1 5 5  – 6 2 . 8 8 . 9  s  2 –
1 5 6  0 + – 6 0 . 4 s 5 . 4 9  s  7 –
1 5 7  – 5 6 . 6 s  2  s  – ?
1 5 8  0 + – 5 4 . 1 s  0 . 7  s  – ?
1 5 9  – 4 9 . 9 s  0 . 7  s  – ?
1 6 0  0 + – 4 7 . 1 s  0 . 3  s  – ?
1 6 1  – 4 2 . 5 s  0 . 2  s  – ?

 6 1 P m 1 2 8  – 4 8 . 2 s  0 . 8  s   ?
1 2 9  – 5 2 . 9 s  1  s   ?
1 3 0  – 5 5 . 5 s 2 . 2  s  5  ,  p
1 3 1  – 5 9 . 8 s  4  s   ? ,  p ?
1 3 2  ( 3 +) – 6 1 . 7 s 6 . 3  s  7  ,  p  5 . 010–5%
1 3 3  ( 1 1 / 2 – ) – 6 5 . 5 s 1 5  s  3 
1 3 4  ( 2 +) – 6 6 . 6 s  5  s  
1 3 4 m  ( 5 +) – 6 6 . 6 s 2 2  s  1 
1 3 5 m  ( 1 1 / 2 – ) – 7 0 . 2 s 4 5  s  4 
1 3 5 m   ( 3 / 2 + , 5 / 2 +) – 7 0 . 2 s 4 9  s  3 
1 3 6  ( 2 +) – 7 1 . 3 4 7  s  2 
1 3 6  5 (+) , 6 – – 7 1 . 3 1 0 7  s  6 
1 3 7  1 1 / 2 – – 7 3 . 9 s 2 . 4  m  1 
1 3 8  1 + – 7 5 . 0 s 1 0  s  2 
1 3 8 m  ( 3 +) – 7 5 . 0 s 3 . 2 4  m  5 
1 3 8 m  ( 5 – ) – 7 5 . 0 s 3 . 2 4  m  
1 3 9  ( 5 / 2 )+ – 7 7 . 5 4 4 . 1 5  m  5 
1 3 9 m  ( 1 1 / 2 ) – – 7 7 . 3 5 1 8 0  m s  2 0 I T ,  ?
1 4 0  1 + – 7 8 . 4 3 9 . 2  s  2 
1 4 0 m  8 – – 7 8 . 4 3 5 . 9 5  m  5 
1 4 1  5 / 2 + – 8 0 . 4 7 2 0 . 9 0  m  5 
1 4 2  1 + – 8 1 . 0 9 4 0 . 5  s  5 
1 4 3  5 / 2 + – 8 2 . 9 7 0 2 6 5  d  7 
1 4 4  5 – – 8 1 . 4 2 6 3 6 3  d  1 4 
1 4 5  5 / 2 + – 8 1 . 2 7 9 1 7 . 7  y  4  ,  310–7%
1 4 6  3 – – 7 9 . 4 6 4 5 . 5 3  y  5  66% , – 34%
1 4 7  7 / 2 + – 7 9 . 0 5 2 2 . 6 2 3 4  y  2 –
1 4 8  1 – – 7 6 . 8 7 8 5 . 3 7 0  d  9 –
1 4 8 m  6 – – 7 6 . 7 4 0 4 1 . 2 9  d  1 1 – 95 . 8% , I T 4 . 2%
1 4 9  7 / 2 + – 7 6 . 0 7 6 5 3 . 0 8  h  5 –
1 5 0  ( 1 – ) – 7 3 . 6 1 2 . 6 8  h  2 –
1 5 1  5 / 2 + – 7 3 . 3 9 9 2 8 . 4 0  h  4 –
1 5 2  1 + – 7 1 . 2 7 4 . 1 2  m  8 –
1 5 2 m  4 – – 7 1 . 1 2 7 . 5 2  m  8 –
1 5 2 m  ( 8 ) – 7 1 . 1 2 1 3 . 8  m  2 –  100% , I T  0%
1 5 3  5 / 2 – – 7 0 . 6 9 5 . 2 5  m  2 –
1 5 4  ( 3 , 4 ) – 6 8 . 4 2 2 . 6 8  m  7 –
1 5 4 m  ( 0 , 1 ) – 6 8 . 4 2 1 . 7 3  m  1 0 –
1 5 5  ( 5 / 2 – ) – 6 6 . 9 8 4 1 . 5  s  2 –
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Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 6 1 P m 1 5 6  4 ( – ) – 6 4 . 2 2 2 6 . 7 0  s 1 0 –
1 5 7  ( 5 / 2 – ) – 6 2 . 2 s 1 0 . 5 6  s  1 0 –
1 5 8  – 5 9 . 0 s 4 . 8  s  5 –
1 5 9  – 5 6 . 7 s 2  s  1 –
1 6 0  – 5 3 . 1 s  2  s  – ?
1 6 1  – 5 0 . 4 s  0 . 7  s  – ?
1 6 2  – 4 6 . 3 s  0 . 5  s  – ?
1 6 3  – 4 3 . 3 s  0 . 2  s  – ?

 6 2 S m 1 3 0  0 + – 4 7 . 9 s  0 . 5  s   ?
1 3 1  – 5 0 . 4 s 1 . 2  s  2  ,  p > 0%
1 3 2  0 + – 5 5 . 1 s 4 . 0  s  3  ,  p
1 3 3  – 5 7 . 1 s 3 . 7  s  7  ,  p
1 3 4  0 + – 6 1 . 5 s 1 0  s  1 
1 3 5  ( 3 / 2 + , 5 / 2 +) – 6 3 . 0 s 1 0 . 3  s  5  ,  p 0 . 02%
1 3 6  0 + – 6 6 . 8 s 4 7  s  2 
1 3 7  ( 9 / 2 – ) – 6 8 . 0 4 5  s  1 
1 3 8  0 + – 7 1 . 2 s 3 . 1  m  2 
1 3 9  ( 1 / 2 )+ – 7 2 . 3 8 2 . 5 7  m  1 0 
1 3 9 m  ( 1 1 / 2 ) – – 7 1 . 9 2 1 0 . 7  s  6 I T 93 . 7% ,  6 . 3%
1 4 0  0 + – 7 5 . 4 6 1 4 . 8 2  m  1 2 
1 4 1  1 / 2 + – 7 5 . 9 5 1 0 . 2  m  2 
1 4 1 m  1 1 / 2 – – 7 5 . 7 7 2 2 . 6  m  2  99 . 69% , I T 0 . 31%
1 4 2  0 + – 7 9 . 0 0 7 2 . 4 9  m  5 
1 4 3  3 / 2 + – 7 9 . 5 2 8 8 . 8 3  m  1 
1 4 3 m  1 1 / 2 – – 7 8 . 7 7 4 6 6  s  2 I T 99 . 76% ,  0 . 24%
1 4 4  0 + – 8 1 . 9 7 6 3 . 0 7 %  7
1 4 5  7 / 2 – – 8 0 . 6 6 2 3 4 0  d  3 
1 4 6  0 + – 8 1 . 0 0 6 1 0 . 3  1 0 7  y  5 
1 4 7  7 / 2 – – 7 9 . 2 7 6 1 . 0 6  1 0 1 1  y  2 

1 4 . 9 9 %  1 8
1 4 8  0 + – 7 9 . 3 4 7 7  1 0 1 5  y  3 

1 1 . 2 4 %  1 0
1 4 9  7 / 2 – – 7 7 . 1 4 7  > 2  1 0 1 5  y   ?

1 3 . 8 2 %  7  
1 5 0  0 + – 7 7 . 0 6 1 7 . 3 8 %  1
1 5 1  5 / 2 – – 7 4 . 5 8 6 9 0  y  8 –
1 5 2  0 + – 7 4 . 7 7 3 2 6 . 7 5 %  1 6
1 5 3  3 / 2 + – 7 2 . 5 6 9 4 6 . 2 8 4  h  4 –
1 5 4  0 + – 7 2 . 4 6 5  2 . 3  1 0 1 8  y  2–

2 2 . 7 5 %  2 9
1 5 5  3 / 2 – – 7 0 . 2 0 1 2 2 . 3  m  2 –
1 5 6  0 + – 6 9 . 3 7 2 9 . 4  h  2 –
1 5 7  ( 3 / 2 – ) – 6 6 . 7 4 4 8 2  s  4 –
1 5 8  0 + – 6 5 . 2 2 5 . 3 0  m  3 –
1 5 9  ( 5 / 2 – ) – 6 2 . 2 s 1 1 . 3 7  s  1 5 –
1 6 0  0 + – 6 0 . 4 s 9 . 6  s  3 –
1 6 1  – 5 7 . 0 s 4 . 8  s  8 –
1 6 2  0 + – 5 4 . 8 s  2  s  – ?
1 6 3  – 5 0 . 9 s  1  s  – ?
1 6 4  0 + – 4 8 . 2 s  0 . 5  s  – ?
1 6 5  – 4 3 . 8 s  0 . 2  s  –

 6 3 E u 1 3 1  ( 3 / 2 )+ 2 6  m s  6 p
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I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 6 3 E u 1 3 2  – 4 2 . 7 s  0 . 4  s   ?
1 3 3  – 4 7 . 6 s  1  s   ?
1 3 4  – 5 0 . 0 s 0 . 5  s  2  ,  p > 0%
1 3 5  – 5 4 . 3 s 1 . 5  s  2  ,  p
1 3 6 m  ( 7 +) – 5 6 . 4 s 3 . 3  s  3  ,  p 0 . 09%
1 3 6 m  ( 3 +) – 5 6 . 4 s 3 . 7  s  3  ,  p 0 . 09%
1 3 7  ( 1 1 / 2 – ) – 6 0 . 4 s 1 1  s  2 
1 3 8  ( 6 – ) – 6 2 . 0 s 1 2 . 1  s  6 
1 3 9  ( 1 1 / 2 ) – – 6 5 . 4 s 1 7 . 9  s  6 
1 4 0  1 + – 6 6 . 9 9 1 . 5 1  s  2 
1 4 0 m  ( 5 – ) – 6 6 . 8 0 1 2 5  m s  2 I T ,  < 1%
1 4 1  5 / 2 + – 6 9 . 9 7 4 0 . 7  s  5 
1 4 1 m  1 1 / 2 – – 6 9 . 8 7 2 . 7  s  3 I T 87% ,  13%
1 4 2  1 + – 7 1 . 3 5 2 . 3 4  s  1 2 
1 4 2 m  8 – – 7 1 . 3 5 1 . 2 2 3  m  8 
1 4 3  5 / 2 + – 7 4 . 2 5 2 . 5 9  m  2 
1 4 4  1 + – 7 5 . 6 6 1 0 . 2  s  1 
1 4 5  5 / 2 + – 7 8 . 0 0 2 5 . 9 3  d  4 
1 4 6  4 – – 7 7 . 1 2 8 4 . 6 1  d  3 
1 4 7  5 / 2 + – 7 7 . 5 5 5 2 4 . 1  d  6  ,  2 . 210–3%
1 4 8  5 – – 7 6 . 2 4 5 4 . 5  d  5  ,  9 . 410–7%
1 4 9  5 / 2 + – 7 6 . 4 5 1 9 3 . 1  d  4 
1 5 0  5 ( – ) – 7 4 . 8 0 0 3 6 . 9  y  9 
1 5 0 m  0 – – 7 4 . 7 5 8 1 2 . 8  h  1 – 89% ,  11%,

I T  5 . 010–8%
1 5 1  5 / 2 + – 7 4 . 6 6 3 4 7 . 8 1 %  3
1 5 2  3 – – 7 2 . 8 9 8 1 3 . 5 1 6  y  6  72 . 1% , – 27 . 9%
1 5 2 m  0 – – 7 2 . 8 5 3 9 . 3 1 1 6  h  1 3 – 72% ,  28%
1 5 2 m  8 – – 7 2 . 7 5 0 9 6  m  1 I T
1 5 3  5 / 2 + – 7 3 . 3 7 7 5 2 . 1 9 %  3
1 5 4  3 – – 7 1 . 7 4 8 8 . 5 9 2  y  4 – 99 . 98% ,  0 . 02%
1 5 4 m  ( 8 – ) – 7 1 . 6 0 3 4 6 . 3  m  4 I T
1 5 5  5 / 2 + – 7 1 . 8 2 8 4 . 7 6 1 1  y  1 3 –
1 5 6  0 + – 7 0 . 0 9 4 1 5 . 1 9  d  8 –
1 5 7  5 / 2 + – 6 9 . 4 7 1 1 5 . 1 8  h  3 –
1 5 8  ( 1 – ) – 6 7 . 2 1 4 5 . 9  m  2 –
1 5 9  5 / 2 + – 6 6 . 0 5 7 1 8 . 1  m  1 –
1 6 0  1 ( – ) – 6 3 . 4 s 3 8  s  4 –
1 6 1  – 6 1 . 8 s 2 6  s  3 –
1 6 2  – 5 8 . 6 s 1 0 . 6  s  1 0 –
1 6 3  – 5 6 . 6 s – ?
1 6 4  – 5 3 . 1 s  2  s  – ?
1 6 5  – 5 0 . 6 s  1  s  – ?
1 6 6  – 4 6 . 6 s  0 . 4  s  –
1 6 7  – 4 3 . 7 s  0 . 2  s  – ?

 6 4 G d 1 3 5  1 . 1  s  2  ,  p  2%
1 3 6  0 + – 4 9 . 3 s  1  s   ?
1 3 7  – 5 1 . 6 s 7  s  3 
1 3 8  0 + – 5 5 . 9 s  5  s   ?
1 3 9  – 5 7 . 7 s 4 . 9  s  1 0  ,  p
1 4 0  0 + – 6 1 . 5 s 1 5 . 8  s  4 
1 4 1  ( 1 / 2 +) – 6 3 . 1 s 1 4  s  4  ,  p 0 . 03%
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 6 4 G d 1 4 1 m  ( 1 1 / 2 – ) – 6 2 . 8 s 2 4 . 5  s  5  89% , I T 11%
1 4 2  0 + – 6 6 . 9 s 7 0 . 2  s  6 
1 4 3  ( 1 / 2 )+ – 6 8 . 2 3 9  s  2 
1 4 3 m  ( 1 1 / 2 – ) – 6 8 . 1 1 1 2  s  2 
1 4 4  0 + – 7 1 . 9 s 4 . 5  m  1 
1 4 5  1 / 2 + – 7 2 . 9 5 2 3 . 0  m  4 
1 4 5 m  1 1 / 2 – – 7 2 . 2 0 8 5  s  3 I T 94 . 3% ,  5 . 7%
1 4 6  0 + – 7 6 . 0 9 8 4 8 . 2 7  d  1 0 
1 4 7  7 / 2 – – 7 5 . 3 6 8 3 8 . 0 6  h  1 2 
1 4 8  0 + – 7 6 . 2 8 0 7 4 . 6  y  3 0 
1 4 9  7 / 2 – – 7 5 . 1 3 8 9 . 2 8  d  1 0  ,  4 . 310–4%
1 5 0  0 + – 7 5 . 7 7 2 1 . 7 9  1 0 6  y  8 
1 5 1  7 / 2 – – 7 4 . 1 9 9 1 2 4  d  1  ,   8 . 010–7%
1 5 2  0 + – 7 4 . 7 1 7 1 . 0 8  1 0 1 4  y  8 

0 . 2 0 %  1  
1 5 3  3 / 2 – – 7 2 . 8 9 3 2 4 0 . 4  d  1 0 
1 5 4  0 + – 7 3 . 7 1 6 2 . 1 8 %  3
1 5 5  3 / 2 – – 7 2 . 0 8 0 1 4 . 8 0 %  1 2
1 5 6  0 + – 7 2 . 5 4 5 2 0 . 4 7 %  9
1 5 7  3 / 2 – – 7 0 . 8 3 4 1 5 . 6 5 %  2
1 5 8  0 + – 7 0 . 7 0 0 2 4 . 8 4 %  7
1 5 9  3 / 2 – – 6 8 . 5 7 2 1 8 . 4 7 9  h  4 –
1 6 0  0 + – 6 7 . 9 5 2  1 . 3  1 0 2 1  y  2–

2 1 . 8 6 %  1 9
1 6 1  5 / 2 – – 6 5 . 5 1 6 3 . 6 6  m  5 –
1 6 2  0 + – 6 4 . 2 9 1 8 . 4  m  2 –
1 6 3  ( 5 / 2 – , 7 / 2 +) – 6 1 . 5 s 6 8  s  3 –
1 6 4  0 + – 5 9 . 7 s 4 5  s  3 –
1 6 5  – 5 6 . 5 s 1 0 . 3  s  1 6 –
1 6 6  0 + – 5 4 . 4 s  7  s  –
1 6 7  – 5 0 . 7 s  3  s  – ?
1 6 8  0 + – 4 8 . 1 s  0 . 3  s  – ?
1 6 9  – 4 3 . 9 s  1  s  – ?

 6 5 T b 1 3 8  – 4 3 . 9 s  0 . 4  s   ?
1 3 9  – 4 8 . 4 s  0 . 7  s   ?
1 4 0  5 – 5 0 . 7 s 2 . 4  s  2  ,  p 0 . 26%
1 4 1  ( 5 / 2 – ) – 5 4 . 8 s 3 . 5  s  2 
1 4 1 m  – 5 4 . 8 s 7 . 9  s  6 
1 4 2  1 + – 5 7 . 0 s 5 9 7  m s  1 7  ,  p 2 . 210–3%
1 4 2 m  ( 5 – ) – 5 6 . 7 s 3 0 3  m s  1 7 I T ,  < 0 . 5%
1 4 3  ( 1 1 / 2 – ) – 6 0 . 8 s 1 2  s  1 
1 4 3 m  ( 5 / 2 +) – 6 0 . 8 s  < 2 1  s  I T
1 4 4  ( 1 +) – 6 2 . 8 s  1  s 
1 4 4 m  ( 6 – ) – 6 2 . 5 s 4 . 2 5  s  1 5 I T 66% ,  34%
1 4 5  ( 3 / 2 +) – 6 6 . 2 s  2 0  m   ?
1 4 5 m  ( 1 1 / 2 – ) – 6 6 . 2 s 3 0 . 9  s  7 
1 4 6  1 + – 6 7 . 8 3 8  s  4 
1 4 6 m  5 – – 6 7 . 8 3 2 3  s  2 
1 4 7  ( 1 / 2 +) – 7 0 . 7 6 1 . 7  h  1 
1 4 7 m  ( 1 1 / 2 ) – – 7 0 . 7 1 1 . 8 3  m  6 
1 4 8  2 – – 7 0 . 5 2 6 0  m  1 
1 4 8 m  9 + – 7 0 . 4 3 2 . 2 0  m  5 
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 6 5 T b 1 4 9  1 / 2 + – 7 1 . 5 0 0 4 . 1 1 8  h  2 5  83 . 3% ,  16 . 7%
1 4 9 m  1 1 / 2 – – 7 1 . 4 6 4 4 . 1 6  m  4  99 . 98% ,  0 . 02%
1 5 0  ( 2 – ) – 7 1 . 1 1 6 3 . 4 8  h  1 6  ,  < 0 . 05%
1 5 0 m  9 + – 7 0 . 6 4 2 5 . 8  m  2 
1 5 1  1 / 2 (+) – 7 1 . 6 3 4 1 7 . 6 0 9  h  1  ,  9 . 510–3%
1 5 1 m  ( 1 1 / 2 – ) – 7 1 . 5 3 4 2 5  s  3 I T 93 . 8% ,  6 . 2%
1 5 2  2 – – 7 0 . 7 3 1 7 . 5  h  1  ,  < 7 . 010–7%
1 5 2 m  8 + – 7 0 . 2 3 4 . 2  m  1 I T 78 . 8% ,  21 . 2%
1 5 3  5 / 2 + – 7 1 . 3 2 4 2 . 3 4  d  1 
1 5 4  0 – 7 0 . 1 5 2 1 . 5  h  4  , – < 0 . 1%
1 5 4 m  3 – – 7 0 . 1 5 9 . 4  h  4  78 . 2% , I T 21 . 8%,

– < 0 . 1%
1 5 4 m  7 – – 7 0 . 1 5 2 2 . 7  h  5  98 . 2% , I T 1 . 8%
1 5 5  3 / 2 + – 7 1 . 2 6 5 . 3 2  d  6 
1 5 6  3 – – 7 0 . 1 0 1 5 . 3 5  d  1 0  , – ?
1 5 6 m  ( 7 – ) – 7 0 . 0 5 1 2 4 . 4  h  1 0 I T
1 5 6 m  ( 0 +) – 7 0 . 0 1 3 5 . 3  h  2  , I T
1 5 7  3 / 2 + – 7 0 . 7 7 4 7 1  y  7 
1 5 8  3 – – 6 9 . 4 8 0 1 8 0  y  1 1  83 . 4% , – 16 . 6%
1 5 8 m  0 – – 6 9 . 3 7 0 1 0 . 7 0  s  1 7 I T , – < 0 . 6%,

 < 0 . 01%
1 5 9  3 / 2 + – 6 9 . 5 4 2 1 0 0 %  
1 6 0  3 – – 6 7 . 8 4 6 7 2 . 3  d  2 –
1 6 1  3 / 2 + – 6 7 . 4 7 2 6 . 8 8  d  3 –
1 6 2  1 – – 6 5 . 6 8 7 . 6 0  m  1 5 –
1 6 3  3 / 2 + – 6 4 . 6 0 5 1 9 . 5  m  3 –
1 6 4  ( 5 +) – 6 2 . 1 3 . 0  m  1 –
1 6 5  ( 3 / 2 +) – 6 0 . 7 s 2 . 1 1  m  1 0 –
1 6 6  – 5 7 . 7 s 2 1  s  6 –
1 6 7  – 5 5 . 8 s 1 9 . 4  s  2 7 –
1 6 8  ( 4 – ) – 5 2 . 5 s 8 . 2  s  1 3 –
1 6 9  – 5 0 . 1 s  2  s  – ?
1 7 0  – 4 6 . 3 s  3  s  – ?
1 7 1  – 4 3 . 5 s  0 . 5  s  –

 6 6 D y 1 3 9   0 . 2  s   ?
1 4 1  ( 9 / 2 – ) – 4 5 . 5 s 0 . 9  s  2  ,  p
1 4 2  0 + – 5 0 . 1 s 2 . 3  s  3  ,  p 0 . 06%
1 4 3  – 5 2 . 3 s 3 . 9  s  4  ,  p
1 4 4  0 + – 5 6 . 8 s 9 . 1  s  4  ,  p
1 4 5  ( 1 / 2 +) – 5 8 . 7 s 1 0 . 5  s  1 5 
1 4 5 m  ( 1 1 / 2 – ) – 5 8 . 7 s 1 3 . 6  s  1 0 
1 4 6  0 + – 6 2 . 7 2 9  s  3 
1 4 6 m  ( 1 0 +) – 5 9 . 7 1 5 0  m s  2 0 I T
1 4 7  1 / 2 + – 6 4 . 3 9 4 0  s  1 0  ,  p > 0%
1 4 7 m  1 1 / 2 – – 6 3 . 6 4 5 5 . 7  s  7  65% , I T 35%
1 4 8  0 + – 6 7 . 8 3 3 . 1  m  1 
1 4 9  ( 7 / 2 – ) – 6 7 . 6 9 4 . 2 0  m  1 4 
1 4 9 m  ( 2 7 / 2 – ) – 6 5 . 0 3 0 . 4 9 0  s  1 5 I T 99 . 3% ,  0 . 7%
1 5 0  0 + – 6 9 . 3 2 2 7 . 1 7  m  5  64% ,  36%
1 5 1  7 / 2 ( – ) – 6 8 . 7 6 3 1 7 . 9  m  3  94 . 4% ,  5 . 6%
1 5 2  0 + – 7 0 . 1 2 9 2 . 3 8  h  2  99 . 9% ,  0 . 1%
1 5 3  7 / 2 ( – ) – 6 9 . 1 5 3 6 . 4  h  1  99 . 99% ,

 9 . 410 –3%
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 6 6 D y 1 5 4  0 + – 7 0 . 4 0 0 3 . 0  1 0 6  y  1 5 
1 5 5  3 / 2 – – 6 9 . 1 6 9 . 9  h  2 
1 5 6  0 + – 7 0 . 5 3 4 0 . 0 6 %  1
1 5 7  3 / 2 – – 6 9 . 4 3 2 8 . 1 4  h  4 
1 5 8  0 + – 7 0 . 4 1 7 0 . 1 0 %  1
1 5 9  3 / 2 – – 6 9 . 1 7 7 1 4 4 . 4  d  2 
1 6 0  0 + – 6 9 . 6 8 2 2 . 3 4 %  8
1 6 1  5 / 2 + – 6 8 . 0 6 5 1 8 . 9 1 %  2 4
1 6 2  0 + – 6 8 . 1 9 0 2 5 . 5 1 %  2 6
1 6 3  5 / 2 – – 6 6 . 3 9 0 2 4 . 9 0 %  1 6
1 6 4  0 + – 6 5 . 9 7 7 2 8 . 1 8 %  3 7
1 6 5  7 / 2 + – 6 3 . 6 2 1 2 . 3 3 4  h  1 –
1 6 5 m  1 / 2 – – 6 3 . 5 1 3 1 . 2 5 7  m  6 I T 97 . 76% , – 2 . 24%
1 6 6  0 + – 6 2 . 5 9 3 8 1 . 6  h  1 –
1 6 7  ( 1 / 2 – ) – 5 9 . 9 4 6 . 2 0  m  8 –
1 6 8  0 + – 5 8 . 5 s 8 . 7  m  3 –
1 6 9  ( 5 / 2 – ) – 5 5 . 6 3 9  s  8 –
1 7 0  0 + – 5 3 . 4 s  3 0  s  – ?
1 7 1  – 4 9 . 9 s  6  s  –
1 7 2  0 + – 4 7 . 4 s  3  s  –
1 7 3  – 4 3 . 4 s  2  s  – ?

 6 7 H o 1 4 0  6  m s  3 p
1 4 1  ( 7 / 2 – ) 4 . 1  m s  3 p
1 4 2  – 3 7 . 4 s  0 . 3  s   ?
1 4 3  – 4 2 . 2 s  0 . 3  s   ?
1 4 4  – 4 5 . 0 s 0 . 7  s  1  ,  p
1 4 5  – 4 9 . 5 s 2 . 4  s  1 
1 4 6  ( 1 0 +) – 5 2 . 1 s 3 . 6  s  3 
1 4 7  ( 1 1 / 2 – ) – 5 6 . 0 s 5 . 8  s  4  ,  p
1 4 8  1 + – 5 8 . 4 s 2 . 2  s  1 1 
1 4 8 m  6 – – 5 8 . 4 s 9 . 5 9  s  1 5  ,  p 0 . 08%
1 4 9  ( 1 1 / 2 – ) – 6 1 . 6 7 2 1 . 1  s  2 
1 4 9 m  ( 1 / 2 +) – 6 1 . 6 3 5 6  s  3 
1 5 0  2 – – 6 2 . 1 s 7 2  s  4 
1 5 0 m  ( 9 )+ – 6 1 . 3 s 2 3 . 3  s  3 
1 5 1  ( 1 1 / 2 – ) – 6 3 . 6 4 3 5 . 2  s  1  78% ,  22%
1 5 1 m  ( 1 / 2 +) – 6 3 . 6 0 4 7 . 2  s  1 0  80% ,  20%
1 5 2  2 – – 6 3 . 5 8 1 6 1 . 8  s  3  88% ,  12%
1 5 2 m  9 + – 6 3 . 4 2 5 0 . 0  s  4  89 . 2% ,  10 . 8%
1 5 3  1 1 / 2 – – 6 5 . 0 2 3 2 . 0 1  m  3  99 . 95% ,  0 . 05%
1 5 3 m  1 / 2 + – 6 4 . 9 5 5 9 . 3  m  5  99 . 82% ,  0 . 18%
1 5 4  2 – – 6 4 . 6 4 9 1 1 . 7 6  m  1 9  99 . 98% ,  0 . 02%
1 5 4 m  8 + – 6 4 . 6 4 9 3 . 1 0  m  1 4  ,  < 1 . 010 –3% ,

I T  0%
1 5 5  5 / 2 + – 6 6 . 0 6 4 8  m  1 
1 5 6  ( 5 +) – 6 5 . 5 s 5 6  m  1 
1 5 6 m  ( 2 +) – 6 5 . 4 s 9 . 5  s  1 5 I T
1 5 7  7 / 2 – – 6 6 . 8 9 1 2 . 6  m  2 
1 5 8  5 + – 6 6 . 1 9 1 1 . 3  m  4 
1 5 8 m  2 – – 6 6 . 1 2 2 8  m  2 I T > 81% ,  < 19%
1 5 8 m  ( 9 +) – 6 6 . 0 1 2 1 . 3  m  2 3   93% , I T  7%
1 5 9  7 / 2 – – 6 7 . 3 3 9 3 3 . 0 5  m  1 1 
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 6 7 H o 1 5 9 m  1 / 2 + – 6 7 . 1 3 3 8 . 3 0  s 8 I T
1 6 0  5 + – 6 6 . 3 9 2 5 . 6  m  3 
1 6 0 m  2 – – 6 6 . 3 3 5 . 0 2  h  5 I T 65% ,  35%
1 6 0 m  ( 9 +) – 6 6 . 2 2 3  s  I T
1 6 1  7 / 2 – – 6 7 . 2 0 6 2 . 4 8  h  5 
1 6 1 m  1 / 2 + – 6 6 . 9 9 5 6 . 7 6  s 7 I T
1 6 2  1 + – 6 6 . 0 5 0 1 5 . 0  m  1 0 
1 6 2 m  6 – – 6 5 . 9 4 4 6 7 . 0  m  7 I T 62% ,  38%
1 6 3  7 / 2 – – 6 6 . 3 8 7   S T A B L E
1 6 3  7 / 2 – – 6 6 . 3 8 7 4 5 7 0  y  2 5 
1 6 3 m  1 / 2 + – 6 6 . 0 8 9 1 . 0 9  s 3 I T
1 6 4  1 + – 6 4 . 9 9 0 2 9  m  1  60% , – 40%
1 6 4 m  6 – – 6 4 . 8 5 0 3 7 . 5  m  + 1 5 – 5 I T
1 6 5  7 / 2 – – 6 4 . 9 0 7 1 0 0 %  
1 6 6  0 – – 6 3 . 0 8 0 2 6 . 7 6 3  h  4 –
1 6 6 m  ( 7 ) – – 6 3 . 0 7 4 1 . 2 0  1 0 3  y  1 8 –
1 6 7  7 / 2 – – 6 2 . 2 9 2 3 . 1  h  1 –
1 6 8  3 + – 6 0 . 0 8 2 . 9 9  m  7 –
1 6 8 m  ( 6 +) – 6 0 . 0 3 1 3 2  s 4 I T  99 . 5% , –  0 . 5%
1 6 9  7 / 2 – – 5 8 . 8 1 4 . 7  m  1 –
1 7 0  ( 6 +) – 5 6 . 2 5 2 . 7 6  m  5 –
1 7 0 m  ( 1 +) – 5 6 . 1 3 4 3  s  2 –
1 7 1  ( 7 / 2 – ) – 5 4 . 5 5 3  s  2 –
1 7 2  – 5 1 . 4 s 2 5  s  3 –
1 7 3  – 4 9 . 1 s  1 0  s  – ?
1 7 4  – 4 5 . 5 s  8  s  – ?
1 7 5  – 4 2 . 8 s  5  s  – ?

 6 8 E r 1 4 4  0 + – 3 6 . 7 s  0 . 4  s   ?
1 4 5  ( 1 1 / 2 – ) – 3 9 . 6 s 0 . 9  s  3  ,  p
1 4 6  0 + – 4 4 . 6 s 1 . 7  s  6  ,  p
1 4 7  ( 1 1 / 2 – ) – 4 7 . 2 s 2 . 5  s  2  ,  p > 0%
1 4 7 m  ( 1 / 2 +) – 4 7 . 2 s  2 . 5  s   ,  p > 0%
1 4 8  0 + – 5 1 . 8 s 4 . 6  s  2 
1 4 9  ( 1 / 2 +) – 5 3 . 9 s 4  s  2  ,  p 7%
1 4 9 m  ( 1 1 / 2 – ) – 5 3 . 1 s 8 . 9  s  2  96 . 5% , I T 3 . 5%,

 p 0 . 18%
1 5 0  0 + – 5 8 . 0 s 1 8 . 5  s  7 
1 5 1  ( 7 / 2 – ) – 5 8 . 3 s 2 3 . 5  s  1 3 
1 5 1 m  ( 2 7 / 2 – ) – 5 5 . 7 s 0 . 5 8  s  2 I T 95 . 3% ,  4 . 7%
1 5 2  0 + – 6 0 . 4 7 1 0 . 3  s  1  90% ,  10%
1 5 3  ( 7 / 2 – ) – 6 0 . 4 6 3 7 . 1  s  2  53% ,  47%
1 5 4  0 + – 6 2 . 6 1 8 3 . 7 3  m  9  99 . 53% ,  0 . 47%
1 5 5  7 / 2 – – 6 2 . 2 2 5 . 3  m  3  99 . 98% ,  0 . 02%
1 5 6  0 + – 6 4 . 2 6 1 9 . 5  m  1 0  ,  510 –6%
1 5 7  3 / 2 – – 6 3 . 3 9 1 8 . 6 5  m  1 0   100% ,  < 0 . 02%
1 5 8  0 + – 6 5 . 3 s 2 . 2 9  h  6 
1 5 9  3 / 2 – – 6 4 . 5 7 1 3 6  m  1 
1 6 0  0 + – 6 6 . 0 6 2 8 . 5 8  h  9 
1 6 1  3 / 2 – – 6 5 . 2 0 3 3 . 2 1  h  3 
1 6 2  0 + – 6 6 . 3 4 6 0 . 1 3 9 %  5
1 6 3  5 / 2 – – 6 5 . 1 7 7 7 5 . 0  m  4 
1 6 4  0 + – 6 5 . 9 5 3 1 . 6 0 1 %  3
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 6 8 E r 1 6 5  5 / 2 – – 6 4 . 5 3 1 1 0 . 3 6  h  4 
1 6 6  0 + – 6 4 . 9 3 5 3 3 . 5 0 3 %  3 6
1 6 7  7 / 2 + – 6 3 . 2 9 9 2 2 . 8 6 9 %  9
1 6 7 m  1 / 2 – – 6 3 . 0 9 1 2 . 2 6 9  s  6 I T
1 6 8  0 + – 6 2 . 9 9 9 2 6 . 9 7 8 %  1 8
1 6 9  1 / 2 – – 6 0 . 9 3 1 9 . 4 0  d  2 –
1 7 0  0 + – 6 0 . 1 1 8  3 . 2  1 0 1 7  y  2–

1 4 . 9 1 0 %  3 6
1 7 1  5 / 2 – – 5 7 . 7 2 9 7 . 5 1 6  h  2 –
1 7 2  0 + – 5 6 . 4 9 3 4 9 . 3  h  3 –
1 7 3  ( 7 / 2 – ) – 5 3 . 7 s 1 . 4  m  1 –
1 7 4  0 + – 5 1 . 8 s 3 . 2  m  2 –
1 7 5  ( 9 / 2 +) – 4 8 . 5 s 1 . 2  m  3 –
1 7 6  0 + – 4 6 . 3 s  2 0  s  – ?
1 7 7  – 4 2 . 5 s  3  s  – ?

 6 9 T m 1 4 5  ( 1 1 / 2 – ) 3 . 5   s  1 0 p
1 4 6  ( 5 – , 6 – ) – 3 1 . 2 s 6 2  m s  + 1 9 – 1 4 p
1 4 6 m  ( 1 0 +) – 3 1 . 2 s 2 0 6  m s  2 5 p
1 4 7  ( 1 1 / 2 – ) – 3 6 . 3 s 0 . 5 5 9  s  2 6   90% , p  10%
1 4 8 m  ( 1 0 +) – 3 9 . 5 s 0 . 7  s  2 
1 4 9  ( 1 1 / 2 – ) – 4 4 . 1 s 0 . 9  s  2  ,  p 0 . 2%
1 5 0  ( 6 – ) – 4 6 . 9 s 2 . 2  s  2 
1 5 1  ( 1 1 / 2 – ) – 5 0 . 8 s 4 . 1 7  s  1 0 
1 5 1 m  ( 1 / 2 +) – 5 0 . 8 s 6 . 6  s  1 4 
1 5 2  ( 2 ) – – 5 1 . 9 s 8 . 0  s  1 0 
1 5 2 m  ( 9 )+ – 5 1 . 9 s 5 . 2  s  6 
1 5 3  ( 1 1 / 2 – ) – 5 4 . 0 0 1 . 4 8  s  1  91% ,  9%
1 5 3 m  ( 1 / 2 +) – 5 3 . 9 6 2 . 5  s  2  92% ,  8%
1 5 4  ( 2 – ) – 5 4 . 6 s 8 . 1  s  3  54% ,  46%
1 5 4 m  ( 9 +) – 5 4 . 6 s 3 . 3 0  s  7  58% ,  42%, I T
1 5 5  ( 1 1 / 2 – ) – 5 6 . 6 4 2 1 . 6  s  2  98 . 1% ,  1 . 9%
1 5 5 m  ( 1 / 2 +) – 5 6 . 6 0 4 5  s  3  > 92% ,  < 8%
1 5 6  2 – – 5 6 . 8 1 8 3 . 8  s  1 8  99 . 94% ,  0 . 06%
1 5 6 m  – 5 6 . 8 1 1 9  s  3 
1 5 7  1 / 2 + – 5 8 . 9 3 . 6 3  m  9 
1 5 8  2 – – 5 8 . 7 s 3 . 9 8  m  6 
1 5 9  5 / 2 + – 6 0 . 7 2 9 . 1 3  m  1 6 
1 6 0  1 – – 6 0 . 5 9 . 4  m  3 
1 6 0 m  5 – 6 0 . 4 7 4 . 5  s  1 5 I T 85% ,  15%
1 6 1  7 / 2 + – 6 2 . 0 4 3 3  m  3 
1 6 2  1 – – 6 1 . 5 1 2 1 . 7 0  m  1 9 
1 6 2 m  5 + – 6 1 . 5 1 2 4 . 3  s  1 7 I T 82% ,  18%
1 6 3  1 / 2 + – 6 2 . 7 3 8 1 . 8 1 0  h  5 
1 6 4  1 + – 6 1 . 9 9 2 . 0  m  1 
1 6 4  6 – – 6 1 . 9 9 5 . 1  m  1 I T  80% ,   20%
1 6 5  1 / 2 + – 6 2 . 9 3 9 3 0 . 0 6  h  3 
1 6 6  2 + – 6 1 . 8 9 7 . 7 0  h  3 
1 6 7  1 / 2 + – 6 2 . 5 5 1 9 . 2 5  d  2 
1 6 8  3 + – 6 1 . 3 2 0 9 3 . 1  d  2  99 . 99% , – 0 . 01%
1 6 9  1 / 2 + – 6 1 . 2 8 2 1 0 0 %  
1 7 0  1 – – 5 9 . 8 0 4 1 2 8 . 6  d  3 – 99 . 87% ,  0 . 13%
1 7 1  1 / 2 + – 5 9 . 2 1 9 1 . 9 2  y  1 –
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 6 9 T m 1 7 2  2 – – 5 7 . 3 8 4 6 3 . 6  h  2 –
1 7 3  ( 1 / 2 +) – 5 6 . 2 6 2 8 . 2 4  h  8 –
1 7 4  ( 4 ) – – 5 3 . 8 7 5 . 4  m  1 –
1 7 5  1 / 2 + – 5 2 . 3 2 1 5 . 2  m  5 –
1 7 6  ( 4 +) – 4 9 . 4 1 . 9  m  1 –
1 7 7  ( 1 / 2 +) – 4 7 . 5 s 8 5  s  + 1 0 – 1 5 –
1 7 8  – 4 4 . 1 s  3 0  s  – ?
1 7 9  – 4 1 . 6 s  2 0  s  – ?

 7 0 Y b 1 4 8  0 + – 3 1 . 0 s  0 . 2 5  s   ?
1 4 9  – 3 4 . 0 s  0 . 6  s   ?
1 5 0  0 + – 3 9 . 1 s  0 . 7  s   ?
1 5 1  ( 1 / 2 +) – 4 1 . 7 s 1 . 6  s  1  ,  p
1 5 1 m  ( 1 1 / 2 – ) – 4 1 . 7 s 1 . 6  s  1   100% ,  p , I T ?
1 5 2  0 + – 4 6 . 4 s 3 . 0 4  s  6  ,  p
1 5 3  7 / 2 – – 4 7 . 3 s 4 . 2  s  2  50% ,  50%
1 5 4  0 + – 5 0 . 1 s 0 . 4 0 9  s  2  92 . 6% ,  7 . 4%
1 5 5  ( 7 / 2 – ) – 5 0 . 5 s 1 . 8 0 0  s  2 0  89% ,  11%
1 5 6  0 + – 5 3 . 2 4 2 6 . 1  s  7  90% ,  10%
1 5 7  7 / 2 – – 5 3 . 4 1 3 8 . 6  s  1 0  99 . 5% ,  0 . 5%
1 5 8  0 + – 5 6 . 0 2 2 1 . 4 9  m  1 3  ,   2 . 110 –3%
1 5 9  5 / 2 ( – ) – 5 5 . 7 5 1 . 5 8  m  1 4 
1 6 0  0 + – 5 8 . 2 s 4 . 8  m  2 
1 6 1  3 / 2 – – 5 7 . 9 s 4 . 2  m  2 
1 6 2  0 + – 5 9 . 8 s 1 8 . 8 7  m  1 9 
1 6 3  3 / 2 – – 5 9 . 4 1 1 . 0 5  m  3 5 
1 6 4  0 + – 6 1 . 0 s 7 5 . 8  m  1 7 
1 6 5  5 / 2 – – 6 0 . 1 8 9 . 9  m  3 
1 6 6  0 + – 6 1 . 5 9 1 5 6 . 7  h  1 
1 6 7  5 / 2 – – 6 0 . 5 9 7 1 7 . 5  m  2 
1 6 8  0 + – 6 1 . 5 7 7 0 . 1 3 %  1
1 6 9  7 / 2 + – 6 0 . 3 7 3 3 2 . 0 2 6  d  5 
1 6 9 m  1 / 2 – – 6 0 . 3 4 9 4 6  s  2 I T
1 7 0  0 + – 6 0 . 7 7 2  1 . 6  1 0 1 7  y  2–

3 . 0 4 %  1 5
1 7 1  1 / 2 – – 5 9 . 3 1 5 1 4 . 2 8 %  5 7
1 7 2  0 + – 5 9 . 2 6 4 2 1 . 8 3 %  6 7
1 7 3  5 / 2 – – 5 7 . 5 6 0 1 6 . 1 3 %  2 7
1 7 4  0 + – 5 6 . 9 5 3 3 1 . 8 3 %  9 2
1 7 5  7 / 2 – – 5 4 . 7 0 4 4 . 1 8 5  d  1 –
1 7 6  0 + – 5 3 . 4 9 7 1 2 . 7 6 %  4 1
1 7 6 m  ( 8 ) – – 5 2 . 4 4 7 1 1 . 4  s 3 I T  90% , –  10%
1 7 7  ( 9 / 2 +) – 5 0 . 9 9 3 1 . 9 1 1  h  3 –
1 7 7 m  ( 1 / 2 – ) – 5 0 . 6 6 2 6 . 4 1  s  3 I T
1 7 8  0 + – 4 9 . 7 0 7 4  m  3 –
1 7 9  ( 1 / 2 – ) – 4 6 . 4 s 8 . 0  m  4 –
1 8 0  0 + – 4 4 . 4 s 2 . 4  m  5 –
1 8 1  – 4 0 . 8 s  1  m  – ?

 7 1 L u 1 5 0  – 2 5 . 5 s 3 5  m s  1 0 p 80%
1 5 1  ( 1 1 / 2 – ) – 3 0 . 6 s 8 0  m s  2 p 70%
1 5 2  ( 5 – , 6 – ) – 3 3 . 9 s 0 . 7  s  1  ,  p 15%
1 5 3  1 1 / 2 – – 3 8 . 5 s 0 . 9  s  2   70% ,   30%
1 5 4  ( 2 – ) – 4 0 . 0 s  2  s   ?
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I s o t o p e  T /12,   ,  o r
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 7 1 L u 1 5 4 m  ( 9 +) – 4 0 . 0 s 1 . 1 2  s 8 
1 5 5  ( 1 1 / 2 – ) – 4 2 . 6 s 7 0  m s  1  79% ,  21%
1 5 5 m  ( 1 / 2 +) – 4 2 . 6 s 1 3 6  m s  9  , 
1 5 5 m  ( 2 5 / 2 – ) – 4 0 . 8 s 2 . 7 1  m s  3 
1 5 6 m  – 4 3 . 9 s 1 9 8  m s  2   75% ,   25%
1 5 6 m  – 4 3 . 9 s 4 9 4  m s  1 2   95% ,  5%
1 5 7  ( 1 / 2 + , 3 / 2 +) – 4 6 . 4 8 6 . 8  s  1 8  > 0%
1 5 7 m  ( 1 1 / 2 – ) – 4 6 . 4 5 4 . 7 9  s  1 2  94% ,  6%
1 5 8  – 4 7 . 3 s 1 0 . 6  s  3  99 . 09% ,  0 . 91%
1 5 9  – 4 9 . 7 3 1 2 . 1  s  1 0  ,  0 . 04%
1 6 0  – 5 0 . 3 s 3 6 . 1  s  3  ,   1 . 010–4%
1 6 0 m  – 5 0 . 3 s 4 0  s  1   100% , 
1 6 1  ( 5 / 2 +) – 5 2 . 6 s 7 2  s  
1 6 2  ( 1 – ) – 5 2 . 9 s 1 . 3 7  m  2   100%
1 6 2 m  ( 4 – ) – 5 2 . 9 s 1 . 5  m    100%
1 6 2 m  – 5 2 . 9 s 1 . 9  m    100%
1 6 3  1 / 2 (+) – 5 4 . 8 3 . 9 7  m  1 3 
1 6 4  – 5 4 . 8 s 3 . 1 4  m  3 
1 6 5  1 / 2 + – 5 6 . 2 6 1 0 . 7 4  m  1 0 
1 6 6  ( 6 – ) – 5 6 . 1 2 . 6 5  m  1 0 
1 6 6 m  ( 3 – ) – 5 6 . 1 1 . 4 1  m  1 0  58% , I T 42%
1 6 6 m  ( 0 – ) – 5 6 . 1 2 . 1 2  m  1 0  > 80% , I T < 20%
1 6 7  7 / 2 + – 5 7 . 5 5 1 . 5  m  1 0 
1 6 8  ( 6 – ) – 5 7 . 1 0 5 . 5  m  1 
1 6 8 m  3 + – 5 6 . 8 8 6 . 7  m  4  > 95% , I T < 5%
1 6 9  7 / 2 + – 5 8 . 0 8 0 3 4 . 0 6  h  5 
1 6 9 m  1 / 2 – – 5 8 . 0 5 1 1 6 0  s  1 0 I T
1 7 0  0 + – 5 7 . 3 1 2 . 0 1 2  d  2 0 
1 7 0 m  ( 4 ) – – 5 7 . 2 2 0 . 6 7  s  1 0 I T
1 7 1  7 / 2 + – 5 7 . 8 3 6 8 . 2 4  d  3 
1 7 1 m  1 / 2 – – 5 7 . 7 6 5 7 9  s  2 I T
1 7 2  4 – – 5 6 . 7 4 4 6 . 7 0  d  3 
1 7 2 m  1 – – 5 6 . 7 0 3 3 . 7  m  5 I T
1 7 3  7 / 2 + – 5 6 . 8 8 9 1 . 3 7  y  1 
1 7 4  ( 1 ) – – 5 5 . 5 7 9 3 . 3 1  y  5 
1 7 4 m  ( 6 ) – – 5 5 . 4 0 8 1 4 2  d  2 I T 99 . 38% ,  0 . 62%
1 7 5  7 / 2 + – 5 5 . 1 7 4 9 7 . 4 1 %  2
1 7 6  7 – – 5 3 . 3 9 1 3 . 7 3  1 0 1 0  y  1 –

2 . 5 9 %  2  
1 7 6 m  1 – – 5 3 . 2 6 8 3 . 6 6 4  h  1 9 – 99 . 9% ,  0 . 1%
1 7 7  7 / 2 + – 5 2 . 3 9 2 6 . 7 3 4  d  1 2 –
1 7 7 m  2 3 / 2 – – 5 1 . 4 2 2 1 6 0 . 4  d  3 – 78 . 3% , I T 21 . 7%
1 7 8  1 (+) – 5 0 . 3 4 6 2 8 . 4  m  2 –
1 7 8 m  ( 9 – ) – 5 0 . 2 2 6 2 3 . 1  m  3 –
1 7 9  7 / 2 (+) – 4 9 . 0 6 7 4 . 5 9  h  6 –
1 8 0  ( 3 )+ – 4 6 . 6 9 5 . 7  m  1 –
1 8 1  ( 7 / 2 +) – 4 4 . 7 s 3 . 5  m  3 –
1 8 2  ( 0 , 1 , 2 ) – 4 1 . 7 s 2 . 0  m  2 –
1 8 3  ( 7 / 2 +) – 3 9 . 5 s 5 8  s  4 –
1 8 4  ( 3 +) – 3 6 . 2 s 2 0  s  3 –

 7 2 H f 1 5 4  0 + – 3 3 . 3 s 2  s  1   100% ,   0%
1 5 5  – 3 4 . 7 s 0 . 8 9  s  1 2  , 
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I s o t o p e  T /12,   ,  o r
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 7 2 H f 1 5 6  0 + – 3 8 . 0 s 2 3  m s  1 
1 5 7  7 / 2 – – 3 9 . 0 s 1 1 5  m s  1  86% ,  14%
1 5 8  0 + – 4 2 . 2 s 2 . 8 5  s  7  56% ,  44%
1 5 9  – 4 2 . 8 s 5 . 2  s  1  59% ,  41%
1 6 0  0 + – 4 5 . 9 1 1 3 . 6  s  2  99 . 3% ,  0 . 7%
1 6 1  – 4 6 . 2 7 1 8 . 7  s  1  99% ,  1%
1 6 2  0 + – 4 9 . 1 8 3 9 . 4  s  9  99 . 99% ,

 8 . 010–3%
1 6 3  – 4 9 . 3 s 4 0 . 0  s  6  ,  < 1 . 010–4%
1 6 4  0 + – 5 1 . 8 s 1 1 1  s  8 
1 6 5  ( 5 / 2 – ) – 5 1 . 7 s 7 6  s  4 
1 6 6  0 + – 5 3 . 8 s 6 . 7 7  m  3 0 
1 6 7  ( 5 / 2 ) – – 5 3 . 5 s 2 . 0 5  m  5 
1 6 8  0 + – 5 5 . 3 s 2 5 . 9 5  m  2 0 
1 6 9  ( 5 / 2 ) – – 5 4 . 8 1 3 . 2 4  m  4 
1 7 0  0 + – 5 6 . 2 s 1 6 . 0 1  h  1 3 
1 7 1  ( 7 / 2 +) – 5 5 . 4 s 1 2 . 1  h  4 
1 7 2  0 + – 5 6 . 3 9 1 . 8 7  y  3 
1 7 3  1 / 2 – – 5 5 . 3 s 2 3 . 6  h  1 
1 7 4  0 + – 5 5 . 8 5 2 2 . 0  1 0 1 5  y  4 

0 . 1 6 %  1  
1 7 5  5 / 2 – – 5 4 . 4 9 0 7 0  d  2 
1 7 6  0 + – 5 4 . 5 8 4 5 . 2 6 %  7
1 7 7  7 / 2 – – 5 2 . 8 9 0 1 8 . 6 0 %  9
1 7 7 m  2 3 / 2 + – 5 1 . 5 7 5 1 . 0 8  s  6 I T
1 7 7 m  3 7 / 2 – – 5 0 . 1 5 0 5 1 . 4  m  5 I T
1 7 8  0 + – 5 2 . 4 4 5 2 7 . 2 8 %  7
1 7 8 m  8 – – 5 1 . 2 9 8 4 . 0  s  2 I T
1 7 8 m  1 6 + – 4 9 . 9 9 9 3 1  y  1 I T
1 7 9  9 / 2 + – 5 0 . 4 7 3 1 3 . 6 2 %  2
1 7 9 m  1 / 2 – – 5 0 . 0 9 8 1 8 . 6 7  s  4 I T
1 7 9 m  2 5 / 2 – – 4 9 . 3 6 7 2 5 . 0 5  d  2 5 I T
1 8 0  0 + – 4 9 . 7 9 0 3 5 . 0 8 %  1 6
1 8 0 m  8 – – 4 8 . 6 4 8 5 . 5  h  1 I T 99 . 7% , – 0 . 3%
1 8 1  1 / 2 – – 4 7 . 4 1 4 4 2 . 3 9  d  6 –
1 8 2  0 + – 4 6 . 0 6 0 9  1 0 6  y  2 –
1 8 2 m  8 – – 4 4 . 8 8 7 6 1 . 5  m  1 5 – 58% , I T 42%
1 8 3  ( 3 / 2 – ) – 4 3 . 2 9 1 . 0 6 7  h  1 7 –
1 8 4  0 + – 4 1 . 5 0 4 . 1 2  h  5 –
1 8 4 m  8 – – 4 1 . 5 0 4 8  s  1 0 –
1 8 5  – 3 8 . 4 s 3 . 5  m  6 –
1 8 6  0 + – 3 6 . 4 s 2 . 6  m  1 2 –

7 3 T a 1 5 5 ( 1 1 / 2 – ) 1 2  s + 4 – 3 p
1 5 6  ( 2 – ) – 2 6 . 4 s 1 4 4  m s  2 4 p
1 5 6 m  ( 7 , 8 , 9 )+ – 2 6 . 3 s 3 7 5  m s  5 4  , p 4 . 2%
1 5 7  ( 1 / 2 +) – 2 9 . 7 s 1 0 . 1  m s  4  96 . 6% , p 3 . 4%
1 5 7 m  h i g h – 2 9 . 7 s 1 . 7  m s  1 
1 5 7 m  – 2 9 . 7 s 4 . 3  m s  1 
1 5 8  ( 2 – ) – 3 1 . 3 s 7 2  m s  1 2 
1 5 8 m  ( 9 +) – 3 1 . 2 s 3 7 . 7  m s  1 5  93% ,  7%
1 5 9  ( 1 / 2 +) – 3 4 . 5 s 0 . 5 4 4  s  1 6  80% ,  20%
1 5 9 m  ( 1 1 / 2 – ) – 3 4 . 5 s 1 . 1  s  1 
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I s o t o p e  T /12,   ,  o r
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 7 3 T a 1 6 0  – 3 6 . 0 s 1 . 5 5  s 4  66% ,  34%
1 6 1  – 3 8 . 7 8 4 . 9  s  8   95% ,  5%
1 6 2  – 3 9 . 9 s 3 . 5 7  s  1 2  99 . 93% ,  0 . 07%
1 6 3  – 4 2 . 5 5 1 0 . 6  s  1 8   99 . 8% ,   0 . 2%
1 6 4  ( 3 +) – 4 3 . 2 s 1 4 . 2  s  3 
1 6 5  – 4 5 . 8 s 3 1 . 0  s  1 5 
1 6 6  ( 2 )+ – 4 6 . 1 s 3 4 . 4  s  5 
1 6 7  ( 3 / 2 +) – 4 8 . 5 s 8 0  s  4 
1 6 8  ( 2 – , 3 +) – 4 8 . 6 s 2 . 0  m  1 
1 6 9  ( 5 / 2 – ) – 5 0 . 4 s 4 . 9  m  4 
1 7 0  ( 3 +) – 5 0 . 2 s 6 . 7 6  m  6 
1 7 1  ( 5 / 2 – ) – 5 1 . 7 s 2 3 . 3  m  3 
1 7 2  ( 3 +) – 5 1 . 5 3 6 . 8  m  3 
1 7 3  5 / 2 – – 5 2 . 6 s 3 . 1 4  h  1 3 
1 7 4  3 + – 5 2 . 0 1 1 . 1 4  h  8 
1 7 5  7 / 2 + – 5 2 . 5 s 1 0 . 5  h  2 
1 7 6  ( 1 ) – – 5 1 . 5 8 . 0 9  h  5 
1 7 7  7 / 2 + – 5 1 . 7 2 4 5 6 . 5 6  h  6 
1 7 8  1 + – 5 0 . 5 9 . 3 1  m  3 
1 7 8  ( 7 ) – – 5 0 . 5 2 . 3 6  h  8 
1 7 9  7 / 2 + – 5 0 . 3 6 2 1 . 8 2  y  3 
1 8 0  1 + – 4 8 . 9 3 5 8 . 1 5 2  h  6  86% , – 14%
1 8 0 m  9 – – 4 8 . 8 6 0  > 1 . 2  1 0 1 5  y  – ?

0 . 0 1 2 %  2  
,

 ?
1 8 1  7 / 2 + – 4 8 . 4 4 1 9 9 . 9 8 8 %  2
1 8 2  3 – – 4 6 . 4 3 3 1 1 4 . 4 3  d  3 –
1 8 2 m  5 + – 4 6 . 4 1 7 2 8 3  m s  3 I T
1 8 2 m  1 0 – – 4 5 . 9 1 3 1 5 . 8 4  m  1 0 I T
1 8 3  7 / 2 + – 4 5 . 2 9 6 5 . 1  d  1 –
1 8 4  ( 5 – ) – 4 2 . 8 4 8 . 7  h  1 –
1 8 5  ( 7 / 2 +) – 4 1 . 4 0 4 9 . 4  m  1 5 –
1 8 6  ( 2 – , 3 – ) – 3 8 . 6 1 1 0 . 5  m  5 –
1 8 7  – 3 6 . 9 s  2  m  – ?
1 8 8  – 3 3 . 8 s  2 0 s  – ?

 7 4 W 1 5 8  0 + – 2 4 . 3 s 0 . 9  m s  3 
1 5 9  – 2 5 . 8 s 8 . 2  m s  7   92% , 
1 6 0  0 + – 2 9 . 5 s 9 1  m s  5  87%
1 6 1  – 3 0 . 7 s 4 0 9  m s  1 8   73% , 
1 6 2  0 + – 3 4 . 1 s 1 . 3 6  s  7  54 . 8% ,  45 . 2%
1 6 3  – 3 4 . 9 s 2 . 8  s  2  87% ,  13%
1 6 4  0 + – 3 8 . 2 1 6 . 0  s  3  97 . 4% ,  2 . 6%
1 6 5  ( 5 / 2 – ) – 3 8 . 8 1 5 . 1  s  5  ,  < 0 . 2%
1 6 6  0 + – 4 1 . 9 0 1 8 . 8  s  4  99 . 97% ,  0 . 04%
1 6 7  (+ ) – 4 2 . 2 s 1 9 . 9  s  5  99 . 96% ,  0 . 04%
1 6 8  0 + – 4 4 . 8 s 5 3  s  2   100% ,

 3 . 210–3%
1 6 9  ( 5 / 2 – ) – 4 4 . 9 s 8 0  s  6 
1 7 0  0 + – 4 7 . 2 s 2 . 4 2  m  4 
1 7 1  ( 5 / 2 – ) – 4 7 . 1 s 2 . 3 8  m  4 
1 7 2  0 + – 4 9 . 0 s 6 . 6  m  9 
1 7 3  5 / 2 – – 4 8 . 6 s 7 . 6  m  2 
1 7 4  0 + – 5 0 . 2 s 3 3 . 2  m  2 1 
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 7 4 W 1 7 5  ( 1 / 2 – ) – 4 9 . 6 s 3 5 . 2  m  6 
1 7 6  0 + – 5 0 . 7 s 2 . 5  h  1 
1 7 7  ( 1 / 2 – ) – 4 9 . 7 s 1 3 5  m  3 
1 7 8  0 + – 5 0 . 4 2 1 . 6  d  3 
1 7 9  ( 7 / 2 ) – – 4 9 . 3 0 3 7 . 0 5  m  1 6 
1 7 9 m  ( 1 / 2 ) – – 4 9 . 0 8 6 . 4 0  m  7 I T 99 . 72% ,  0 . 28%
1 8 0  0 + – 4 9 . 6 4 3  > 7 . 4  1 0 1 6  y  

0 . 1 2 %  1  
1 8 1  9 / 2 + – 4 8 . 2 5 3 1 2 1 . 2  d  2 
1 8 2  0 + – 4 8 . 2 4 6  > 8 . 3  1 0 1 8  y  

2 6 . 5 0 %  1 6
1 8 3  1 / 2 – – 4 6 . 3 6 6  > 1 . 9  1 0 1 8  y  

1 4 . 3 1 %  4  
1 8 3 m  1 1 / 2 + – 4 6 . 0 5 6 5 . 2  s  3 I T
1 8 4  0 + – 4 5 . 7 0 6  > 4  1 0 1 8  y  

3 0 . 6 4 %  2  
1 8 5  3 / 2 – – 4 3 . 3 8 8 7 5 . 1  d  3 –
1 8 5 m  1 1 / 2 + – 4 3 . 1 9 1 1 . 6 7  m  3 I T
1 8 6  0 + – 4 2 . 5 1 1  > 6 . 5  1 0 1 8  y  

2 8 . 4 3 %  1 9
1 8 7  3 / 2 – – 3 9 . 9 0 7 2 3 . 7 2  h  6 –
1 8 8  0 + – 3 8 . 6 6 9 6 9 . 4  d  5 –
1 8 9  ( 3 / 2 – ) – 3 5 . 5 1 0 . 8  m  3 –
1 9 0  0 + – 3 4 . 3 3 0 . 0  m  1 5 –

 7 5 R e 1 6 0  – 1 7 . 2 s 0 . 7 9  m s  1 6 p 91% ,  9%
1 6 1  ( 1 / 2 +) – 2 0 . 8 s 0 . 3 7  m s  4 p
1 6 1 m  ( 1 1 / 2 – ) – 2 0 . 7 s 1 6  m s  1 p 4 . 8% , 
1 6 2  ( 2 – ) – 2 2 . 6 s 1 0 7  m s  1 3  94% ,  6%
1 6 2 m  ( 9 +) – 2 2 . 5 s 7 7  m s  9  91% ,  9%
1 6 3  ( 1 / 2 +) – 2 6 . 1 s 3 9 0  m s  7 2  68% ,  32%
1 6 3 m  ( 1 1 / 2 – ) – 2 6 . 0 s 2 1 4  m s  5  66% ,  34%
1 6 4  – 2 7 . 6 s 0 . 3 8  s  1 6   58% ,   42%
1 6 5  ( 1 / 2 +) – 3 0 . 6 9  1  s   , 
1 6 5 m  ( 1 1 / 2 – ) – 3 0 . 6 4 2 . 1  s  3  87% ,  13%
1 6 6  – 3 1 . 9 s 2 . 8  s  3 
1 6 7  ( 9 / 2 – ) – 3 4 . 9 s 5 . 9  s  3   99% ,   1%
1 6 7 m  – 3 4 . 9 s 3 . 4  s  4 
1 6 8  ( 5 + , 6 + , 7 +) – 3 5 . 8 s 4 . 4  s  1   100% ,

  5 . 010–3%
1 6 9  – 3 8 . 3 s 8 . 1  s  5   100% ,

  1 . 010–4%
1 6 9 m  – 3 8 . 3 s 1 6 . 3  s  8 
1 7 0  ( 5 +) – 3 9 . 0 s 9 . 2  s  2 
1 7 1  ( 9 / 2 – ) – 4 1 . 4 s 1 5 . 2  s  4 
1 7 2 m  ( 5 ) – 4 1 . 7 s 1 5  s  3 
1 7 2 m  ( 2 ) – 4 1 . 7 s 5 5  s  5 
1 7 3  ( 5 / 2 – ) – 4 3 . 7 s 1 . 9 8  m  2 6 
1 7 4  – 4 3 . 7 s 2 . 4 0  m  4 
1 7 5  ( 5 / 2 – ) – 4 5 . 3 s 5 . 8 9  m  5 
1 7 6  3 + – 4 5 . 1 s 5 . 3  m  3 
1 7 7  ( 5 / 2 – ) – 4 6 . 3 s 1 4  m  1 
1 7 8  ( 3 +) – 4 5 . 8 1 3 . 2  m  2 



5 3

N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 7 5 R e 1 7 9  ( 5 / 2 )+ – 4 6 . 5 9 1 9 . 5  m  1 
1 8 0  ( 1 ) – – 4 5 . 8 4 2 . 4 4  m  6 
1 8 1  5 / 2 + – 4 6 . 5 1 1 9 . 9  h  7 
1 8 2  7 + – 4 5 . 4 6 4 . 0  h  5 
1 8 2 m  2 + – 4 5 . 4 1 2 . 7  h  2 
1 8 3  5 / 2 + – 4 5 . 8 1 0 7 0 . 0  d  1 4 
1 8 4  3 ( – ) – 4 4 . 2 2 3 3 8 . 0  d  5 
1 8 4 m  8 (+) – 4 4 . 0 3 5 1 6 9  d  8 I T 75 . 4% ,  24 . 6%
1 8 5  5 / 2 + – 4 3 . 8 2 1 3 7 . 4 0 %  2
1 8 6  1 – – 4 1 . 9 3 0 3 . 7 1 8 3  d  1 1 – 92 . 53% ,  7 . 47%
1 8 6 m  ( 8 +) – 4 1 . 7 8 1 2 . 0  1 0 5  y  I T
1 8 7  5 / 2 + – 4 1 . 2 1 8 4 . 3 5  1 0 1 0  y  1 3 –

6 2 . 6 0 %  2  
,

 < 1 . 010–4%
1 8 8  1 – – 3 9 . 0 1 8 1 7 . 0 0 5  h  4 –
1 8 8 m  ( 6 ) – – 3 8 . 8 4 6 1 8 . 6  m  1 I T
1 8 9  5 / 2 + – 3 7 . 9 7 9 2 4 . 3  h  4 –
1 9 0  ( 2 ) – – 3 5 . 6 3 . 1  m  3 –
1 9 0 m  ( 6 – ) – 3 5 . 4 3 . 2  h  2 – 54 . 4% , I T 45 . 6%
1 9 1  ( 3 / 2 + , 1 / 2 +) – 3 4 . 3 5 9 . 8  m  5 –
1 9 2  – 3 1 . 7 s 1 6  s  1 –

 7 6 O s 1 6 2  0 + – 1 5 . 1 s 1 . 7  m s  5 
1 6 3  – 1 6 . 7 s 5 . 5  m s  6   100% , 
1 6 4  0 + – 2 0 . 6 s 2 7  m s  4   98% ,   2%
1 6 5  ( 7 / 2 – ) – 2 1 . 9 s 7 1  m s  3  > 60% ,  < 40%
1 6 6  0 + – 2 5 . 6 s 2 2 0  m s  7  72% ,  18%
1 6 7  – 2 6 . 5 s 0 . 8 1  s  6  57% ,  43%
1 6 8  0 + – 2 9 . 9 6 2 . 1  s  1  ,  40%
1 6 9  – 3 0 . 6 7 3 . 6  s  2  89% ,  11%
1 7 0  0 + – 3 3 . 9 3 7 . 3  s  2  88% ,  12%
1 7 1  ( 5 / 2 – ) – 3 4 . 4 s 8 . 3  s  2  98 . 2% ,  1 . 8%
1 7 2  0 + – 3 7 . 2 s 1 9 . 2  s  5  ,  1 . 1%
1 7 3  ( 5 / 2 – ) – 3 7 . 5 s 2 2 . 4  s  9  ,  0 . 4%
1 7 4  0 + – 3 9 . 9 s 4 4  s  4  99 . 98% ,  0 . 02%
1 7 5  ( 5 / 2 – ) – 4 0 . 0 s 1 . 4  m  1 
1 7 6  0 + – 4 2 . 0 s 3 . 6  m  5 
1 7 7  ( 1 / 2 – ) – 4 1 . 9 s 2 . 8  m  3 
1 7 8  0 + – 4 3 . 5 5 . 0  m  4 
1 7 9  ( 1 / 2 – ) – 4 2 . 9 s 6 . 5  m  3 
1 8 0  0 + – 4 4 . 4 s 2 1 . 5  m  4 
1 8 1  1 / 2 – – 4 3 . 5 1 0 5  m  3 
1 8 1 m  ( 7 / 2 ) – – 4 3 . 5 2 . 7  m  1 
1 8 2  0 + – 4 4 . 5 4 2 2 . 1 0  h  2 5 
1 8 3  9 / 2 + – 4 3 . 7 s 1 3 . 0  h  5 
1 8 3 m  1 / 2 – – 4 3 . 5 s 9 . 9  h  3  85% , I T 15%
1 8 4 0 + – 4 4 . 2 5 5 > 5 . 6  1 0 1 3  y  

0 . 0 2 %  1  
1 8 5  1 / 2 – – 4 2 . 8 0 9 9 3 . 6  d  5 
1 8 6  0 + – 4 2 . 9 9 9 2 . 0  1 0 1 5  y  1 1 

1 . 5 9 %  3  
1 8 7  1 / 2 – – 4 1 . 2 2 1 1 . 6 %  3
1 8 8  0 + – 4 1 . 1 3 9 1 3 . 2 9 %  8
1 8 9  3 / 2 – – 3 8 . 9 8 8 1 6 . 2 1 %  5
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 7 6 O s 1 8 9 m  9 / 2 – – 3 8 . 9 5 7 5 . 8  h  1 I T
1 9 0  0 + – 3 8 . 7 0 8 2 6 . 3 6 %  2
1 9 0 m  ( 1 0 ) – – 3 7 . 0 0 3 9 . 9  m  1 I T
1 9 1  9 / 2 – – 3 6 . 3 9 5 1 5 . 4  d  1 –
1 9 1 m  3 / 2 – – 3 6 . 3 2 1 1 3 . 1 0  h  5 I T
1 9 2  0 + – 3 5 . 8 8 2 4 0 . 9 3 %  1 9
1 9 2 m  ( 1 0 – ) – 3 3 . 8 6 7 5 . 9  s  1 I T > 87% , – < 13%
1 9 3  3 / 2 – – 3 3 . 3 9 6 3 0 . 1 1  h  1 –
1 9 4  0 + – 3 2 . 4 3 5 6 . 0  y  2 –
1 9 5  – 2 9 . 7  9  m  – ?
1 9 6  0 + – 2 8 . 3 0 3 4 . 9  m  2 –

 7 7 I r 1 6 4   1  m s  p ? ,  ?
1 6 5  – 1 1 . 6 s  < 1   s  p ? ,  ?
1 6 6  ( 2 – ) – 1 3 . 5 s 1 0 . 5  m s  2 2  93 . 1% , p 6 . 9%
1 6 6 m  ( 9 +) – 1 3 . 3 s 1 5 . 1  m s  9  98 . 2% , p 1 . 8%
1 6 7  ( 1 / 2 +) – 1 7 . 2 s 3 5 . 2  m s  2 0  48% , p 32%, 
1 6 7 m  ( 1 1 / 2 – ) – 1 7 . 0 s 3 0 . 0  m s  6  80% ,  20%, p 0 . 4%
1 6 8  – 1 8 . 7 s 0 . 1 6 1  m s  2 1  82%
1 6 9  ( 1 / 2 +) – 2 1 . 9 9 0 . 6  m s  + 5 – 2  50%
1 6 9 m  ( 1 1 / 2 – ) – 2 1 . 8 4 0 . 3 2  s  + 9 – 7  84% ,  , p
1 7 0  – 2 3 . 3 s 0 . 8 3  s  3  63% , 
1 7 1  ( 1 1 / 2 – ) – 2 6 . 3 s 1 . 4 6  s  9  58% ,   42%
1 7 2  ( 3 +) – 2 7 . 3 s 4 . 4  s  3  98% ,   2%
1 7 2 m  ( 7 +) – 2 7 . 2 s 2 . 0  s  1  77% ,  23%
1 7 3 m  ( 1 1 / 2 – ) – 3 0 . 1 s 2 . 4  s  9  ,  7%
1 7 3 m   ( 3 / 2 + , 5 / 2 +) – 3 0 . 1 s 9 . 0  s  8  > 93% ,  < 7%
1 7 4  ( 3 +) – 3 0 . 9 s 7 . 9  s  6  99 . 5% ,  0 . 5%
1 7 4 m  ( 7 +) – 3 0 . 7 s 4 . 9  s  3  97 . 5% ,  2 . 5%
1 7 5  ( 5 / 2 – ) – 3 3 . 3 s 9  s  2  99 . 15% ,  0 . 85%
1 7 6  – 3 4 . 0 s 8 . 3  s  6  96 . 9% ,  3 . 1%
1 7 7  ( 5 / 2 – ) – 3 6 . 2 s 3 0  s  2  99 . 94% ,  0 . 06%
1 7 8  – 3 6 . 3 s 1 2  s  2 
1 7 9  ( 5 / 2 ) – – 3 8 . 1 s 7 9  s  1 
1 8 0  – 3 8 . 0 s 1 . 5  m  1 
1 8 1  ( 5 / 2 ) – – 3 9 . 5 4 . 9 0  m  1 5 
1 8 2  ( 5 +) – 3 9 . 0 1 5  m  1 
1 8 3  5 / 2 – – 4 0 . 2 s 5 7  m  4 
1 8 4  5 – – 3 9 . 7 3 . 0 9  h  3 
1 8 5  5 / 2 – – 4 0 . 4 s 1 4 . 4  h  1 
1 8 6  5 + – 3 9 . 1 7 1 6 . 6 4  h  3 
1 8 6 m  2 – – 3 9 . 1 7 1 . 9 0  h  5   75% , I T  25%
1 8 7  3 / 2 + – 3 9 . 7 1 8 1 0 . 5  h  3 
1 8 8  1 – – 3 8 . 3 2 9 4 1 . 5  h  5 
1 8 9  3 / 2 + – 3 8 . 4 6 1 3 . 2  d  1 
1 9 0  ( 4 – ) – 3 6 . 7 1 1 . 7 8  d  1 0 
1 9 0 m  ( 1 – ) – 3 6 . 7 1 . 1 2 0  h  3 I T
1 9 0 m  ( 1 1 ) – – 3 6 . 3 3 . 0 8 7  h  1 2  91 . 4% , I T 8 . 6%
1 9 1  3 / 2 + – 3 6 . 7 0 9 3 7 . 3 %  2
1 9 1 m  1 1 / 2 – – 3 6 . 5 3 8 4 . 9 4  s  3 I T
1 9 1 m  – 3 4 . 6 6 2 5 . 5  s  7 I T
1 9 2  4 + – 3 4 . 8 3 6 7 3 . 8 2 7  d  1 3 – 95 . 13% ,  4 . 87%
1 9 2 m  1 – – 3 4 . 7 7 9 1 . 4 5  m  5 I T 99 . 98% , – 0 . 02%
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 7 7 I r 1 9 2 m  ( 1 1 – ) – 3 4 . 6 6 8 2 4 1  y  9 I T
1 9 3  3 / 2 + – 3 4 . 5 3 6 6 2 . 7 %  2
1 9 3 m  1 1 / 2 – – 3 4 . 4 5 6 1 0 . 5 3  d  4 I T
1 9 4  1 – – 3 2 . 5 3 2 1 9 . 2 8  h  1 3 –
1 9 4 m  ( 1 0 , 1 1 ) – 3 2 . 3 4 2 1 7 1  d  1 1 –
1 9 5  3 / 2 + – 3 1 . 6 9 2 2 . 5  h  2 –
1 9 5 m  1 1 / 2 – – 3 1 . 5 9 2 3 . 8  h  2 – 95% , I T 5%
1 9 6  ( 0 – ) – 2 9 . 4 5 5 2  s  1 –
1 9 6 m  ( 1 0 , 1 1 – ) – 2 9 . 0 4 1 . 4 0  h  2 –  100% , I T < 0 . 3%
1 9 7  3 / 2 + – 2 8 . 2 8 5 . 8  m  5 –
1 9 7 m  1 1 / 2 – – 2 8 . 1 7 8 . 9  m  3 – 99 . 75% , I T 0 . 25%
1 9 8  – 2 5 . 8 s 8  s  1 –
1 9 9  – 2 4 . 4 2  2 0  s  – ?

 7 8 P t 1 6 6  0 + 0 . 3  m s  1 
1 6 7  ( 7 / 2 – ) 0 . 7  m s  2 
1 6 8  0 + – 1 1 . 1 s 2 . 0  m s  4   100%
1 6 9  – 1 2 . 6 s 5  m s  3   100%
1 7 0  0 + – 1 6 . 5 s 1 3 . 8  m s  5  98%
1 7 1  – 1 7 . 5 s 3 4  m s  9   98% ,  2%
1 7 2  0 + – 2 1 . 0 7 0 . 0 9 6  s  3  94% ,  6%
1 7 3  – 2 1 . 9 3 7 6  m s  1 1  83% , 
1 7 4  0 + – 2 5 . 3 3 0 . 8 8 9  s  1 7  76% ,  24%
1 7 5  – 2 5 . 8 s 2 . 4  s  3  56% , 
1 7 6  0 + – 2 8 . 9 s 6 . 7  s  7  ,  42%
1 7 7  ( 5 / 2 – ) – 2 9 . 4 s 1 1  s  1  94 . 4% ,  5 . 6%
1 7 8  0 + – 3 1 . 9 s 2 1 . 1  s  6  92 . 3% ,  7 . 7%
1 7 9  1 / 2 – – 3 2 . 2 s 2 1 . 2  s  4  99 . 76% ,  0 . 24%
1 8 0  0 + – 3 4 . 3 s 5 2  s  3  ,   0 . 3%
1 8 1  1 / 2 – – 3 4 . 3 s 5 2 . 0  s  2 2  ,   0 . 08%
1 8 2  0 + – 3 6 . 1 3 . 0  m  2  99 . 96% ,  0 . 04%
1 8 3  1 / 2 – – 3 5 . 7 s 6 . 5  m  1 0  ,   1 . 310 –3%
1 8 3 m  ( 7 / 2 ) – – 3 5 . 6 s 4 3  s  5   100% ,

 < 4 . 010–4% , I T
1 8 4  0 + – 3 7 . 4 s 1 7 . 3  m  2  ,   0 . 001%
1 8 5  9 / 2 + – 3 6 . 6 7 0 . 9  m  2 4  ,  ?
1 8 5 m  1 / 2 – – 3 6 . 5 3 3 . 0  m  8  > 98% , I T < 2%,  ?
1 8 6  0 + – 3 7 . 7 9 2 . 0 8  h  5  ,   1 . 410–4%
1 8 7  3 / 2 – – 3 6 . 7 s 2 . 3 5  h  3 
1 8 8  0 + – 3 7 . 8 2 3 1 0 . 2  d  3  ,  2 . 610–5%
1 8 9  3 / 2 – – 3 6 . 4 8 1 0 . 8 7  h  1 2 
1 9 0  0 + – 3 7 . 3 2 5 6 . 5  1 0 1 1  y  3 

0 . 0 1 4 %  1  
1 9 1  3 / 2 – – 3 5 . 6 9 0 2 . 8 0 2  d  2 5 
1 9 2  0 + – 3 6 . 2 9 6 0 . 7 8 2 %  7
1 9 3  1 / 2 – – 3 4 . 4 8 0 5 0  y  6 
1 9 3 m  1 3 / 2 + – 3 4 . 3 3 0 4 . 3 3  d  3 I T
1 9 4  0 + – 3 4 . 7 7 9 3 2 . 9 6 7 %  9 9
1 9 5  1 / 2 – – 3 2 . 8 1 2 3 3 . 8 3 2 %  1 0
1 9 5 m  1 3 / 2 + – 3 2 . 5 5 3 4 . 0 2  d  1 I T
1 9 6  0 + – 3 2 . 6 6 3 2 5 . 2 4 2 %  4 1
1 9 7  1 / 2 – – 3 0 . 4 3 8 1 9 . 8 9 1 5  h  1 9 –
1 9 7 m  1 3 / 2 + – 3 0 . 0 3 8 9 5 . 4 1  m  1 8 I T 96 . 7% , – 3 . 3%
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 7 8 P t 1 9 8  0 + – 2 9 . 9 2 3 7 . 1 6 3 %  5 5
1 9 9  5 / 2 – – 2 7 . 4 0 8 3 0 . 8 0  m  2 1 –
1 9 9 m  ( 1 3 / 2 )+ – 2 6 . 9 8 4 1 3 . 6  s 4 I T
2 0 0  0 + – 2 6 . 6 2 1 2 . 5  h  3 –
2 0 1  ( 5 / 2 – ) – 2 3 . 7 6 2 . 5  m  1 –
2 0 2  0 + – 2 2 . 6 s 4 4  h  1 5 –

 7 9 A u 1 7 1  ( 1 / 2 +)  – 7 . 7 s 1 7   s  + 9 – 5 p
1 7 1 m  ( 1 1 / 2 – )  – 7 . 4 s 1 . 0 2  m s  1 0  54% , p 46%
1 7 2   – 9 . 2 s 6 . 3  m s  1 5   100% , p < 2%
1 7 3  ( 1 / 2 +) – 1 2 . 7 2 0  m s  + 9 – 6  94%
1 7 3 m  ( 1 1 / 2 – ) – 1 2 . 5 1 2  m s  + 3 – 2  92%
1 7 4  – 1 4 . 1 s 1 2 0  m s  2 0  > 0%
1 7 5  – 1 7 . 2 s 1 8 5  m s  3 0  94% ,  6%
1 7 6  – 1 8 . 4 s 1 . 0 8  s  1 7  , 
1 7 7  – 2 1 . 2 s 1 . 3  s  2   60% ,   40%
1 7 8  – 2 2 . 4 s 2 . 6  s  5   60% ,   40%
1 7 9  – 2 4 . 8 s 3 . 3  s  1 3  78% ,  22%
1 8 0  – 2 5 . 7 s 8 . 1  s  3   98 . 2% ,   1 . 8%
1 8 1  ( 3 / 2 – ) – 2 8 . 0 s 1 3 . 7  s  1 4  97 . 3% ,  2 . 7%
1 8 2  – 2 8 . 3 s 1 5 . 6  s  4  99 . 87% ,  0 . 13%
1 8 3  ( 5 / 2 ) – – 3 0 . 2 s 4 2 . 8  s  1 0  99 . 45% ,  0 . 55%
1 8 4  5 + – 3 0 . 3 s 2 1  s  1 
1 8 4 m  2 + – 3 0 . 2 s 4 8  s  1  99 . 98% ,  0 . 02%,

I T
1 8 5  5 / 2 – – 3 1 . 9 4 . 2 5  m  6  99 . 74% ,  0 . 26%
1 8 5 m  – 3 1 . 9 6 . 8  m  3  < 100% , I T
1 8 6  3 – – 3 1 . 7 1 0 . 7  m  5  ,  8 . 010 –4%
1 8 7  1 / 2 + – 3 3 . 0 s 8 . 4  m  3  ,  3 . 010–3%
1 8 7 m  9 / 2 – – 3 2 . 9 s 2 . 3  s  1 I T
1 8 8  1 ( – ) – 3 2 . 5 s 8 . 8 4  m  6 
1 8 9  1 / 2 + – 3 3 . 6 s 2 8 . 7  m  3  ,  < 3 . 010–5%
1 8 9 m  1 1 / 2 – – 3 3 . 4 s 4 . 5 9  m  1 1  , I T > 0%
1 9 0  1 – – 3 2 . 8 8 4 2 . 8  m  1 0  ,  < 1 . 010–6%
1 9 0 m  ( 1 1 – ) – 3 2 . 8 8 1 2 5  m s  2 0 I T  100% , 
1 9 1  3 / 2 + – 3 3 . 8 6 3 . 1 8  h  8 
1 9 1 m  ( 1 1 / 2 – ) – 3 3 . 5 9 0 . 9 2  s  1 1 I T
1 9 2  1 – – 3 2 . 7 8 4 . 9 4  h  9 
1 9 2 m  ( 1 1 – ) – 3 2 . 3 5 1 6 0  m s  2 0 I T
1 9 3  3 / 2 + – 3 3 . 4 1 1 1 7 . 6 5  h  1 5 
1 9 3 m  1 1 / 2 – – 3 3 . 1 2 1 3 . 9  s  3 I T 99 . 97% ,   0 . 03%
1 9 4  1 – – 3 2 . 2 9 3 8 . 0 2  h  1 0 
1 9 4 m  ( 5 +) – 3 2 . 1 8 6 0 0  m s  8 I T
1 9 4 m  ( 1 1 – ) – 3 1 . 8 1 4 2 0  m s  1 0 I T
1 9 5  3 / 2 + – 3 2 . 5 8 6 1 8 6 . 0 9 8  d  4 7 
1 9 5 m  1 1 / 2 – – 3 2 . 2 6 7 3 0 . 5  s  2 I T
1 9 6  2 – – 3 1 . 1 5 7 6 . 1 8 3  d  1 0  92 . 8% , – 7 . 2%
1 9 6 m  5 + – 3 1 . 0 7 3 8 . 1  s  2 I T
1 9 6 m  1 2 – – 3 0 . 5 6 2 9 . 6  h  1 I T
1 9 7  3 / 2 + – 3 1 . 1 5 7 1 0 0 %  
1 9 7 m  1 1 / 2 – – 3 0 . 7 4 8 7 . 7 3  s 6 I T
1 9 8  2 – – 2 9 . 5 9 8 2 . 6 9 5 1 7  d  2 1 –
1 9 8 m  ( 1 2 – ) – 2 8 . 7 8 6 2 . 2 7  d  2 I T
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 7 9 A u 1 9 9  3 / 2 + – 2 9 . 1 1 1 3 . 1 3 9  d  7 –
2 0 0  1 ( – ) – 2 7 . 2 8 4 8 . 4  m  3 –
2 0 0 m  1 2 – – 2 6 . 3 1 1 8 . 7  h  5 – 82% , I T 18%
2 0 1  3 / 2 + – 2 6 . 4 1 6 2 6  m  1 –
2 0 2  ( 1 – ) – 2 4 . 4 2 8 . 8  s  1 9 –
2 0 3  3 / 2 + – 2 3 . 1 6 0 6 0  s  6 –
2 0 4  ( 2 – ) – 2 0 . 8 s 3 9 . 8  s  9 –
2 0 5  3 / 2 + – 1 9 . 0 s 3 1  s  2 –

 8 0 H g 1 7 2  0 + 0 . 2 5  m s  + 3 5 – 9 
1 7 3  0 . 9 3  m s  + 5 7 – 3 6 
1 7 4  0 + 2 . 1  m s  + 1 8 – 7  99 . 6%
1 7 5   – 8 . 0 s 8  m s  8 
1 7 6  0 + – 1 1 . 7 2 3 4  m s  + 1 8 – 9 
1 7 7  – 1 2 . 7 0 . 1 1 4  s  1 5  85% ,  15%
1 7 8  0 + – 1 6 . 3 2 0 . 2 8 7  s  2 3   70% ,   30%
1 7 9  – 1 7 . 0 s 0 . 9 3  s  1 1   53% ,   47%,

 p  0 . 15%
1 8 0  0 + – 2 0 . 2 s 2 . 6  s  8  52% ,  48%
1 8 1  1 / 2 ( – ) – 2 0 . 7 s 3 . 6  s  1  69% ,  31%,

 p 0 . 02% ,
 1 . 110–5%

1 8 2  0 + – 2 3 . 5 s 1 0 . 8 3  s  6  84 . 8% ,  15 . 2%
1 8 3  1 / 2 – – 2 3 . 7 s 9 . 4  s  7  74 . 5% ,  25 . 5%,

 p 5 . 610–4%
1 8 4  0 + – 2 6 . 2 s 3 0 . 9  s  3  98 . 89% ,  1 . 11%
1 8 5  1 / 2 – – 2 6 . 1 s 4 9 . 1  s  1 0  94% ,  6%
1 8 5 m  1 3 / 2 + – 2 6 . 0 s 2 1 . 6  s  1 5 I T 54% ,  46%,

  0 . 03%
1 8 6  0 + – 2 8 . 4 1 . 3 8  m  6  99 . 98% ,  0 . 02%
1 8 7  1 3 / 2 + – 2 8 . 1 s 2 . 4  m  3  ,  > 1 . 210–4%
1 8 7 m  3 / 2 – – 2 8 . 1 s 1 . 9  m  3  ,  > 2 . 510–4%
1 8 8  0 + – 3 0 . 2 s 3 . 2 5  m  1 5  ,  3 . 710–5%
1 8 9  3 / 2 – – 2 9 . 7 s 7 . 6  m  1  ,  < 3 . 010–5%
1 8 9 m  1 3 / 2 + – 2 9 . 7 s 8 . 6  m  1  ,  < 3 . 010–5%
1 9 0  0 + – 3 1 . 4 s 2 0 . 0  m  5  ,  < 5 . 010–5%
1 9 1  ( 3 / 2 – ) – 3 0 . 6 8 4 9  m  1 0 
1 9 1 m  1 3 / 2 + – 3 0 . 6 8 5 0 . 8  m  1 5 
1 9 2  0 + – 3 2 . 1 s 4 . 8 5  h  2 0 
1 9 3  3 / 2 – – 3 1 . 0 7 3 . 8 0  h  1 5 
1 9 3 m  1 3 / 2 + – 3 0 . 9 3 1 1 . 8  h  2  92 . 8% , I T 7 . 2%
1 9 4  0 + – 3 2 . 2 5 4 4 4  y  7 7 
1 9 5  1 / 2 – – 3 1 . 0 8 9 . 9  h  5 
1 9 5 m  1 3 / 2 + – 3 0 . 9 0 4 1 . 6  h  8 I T 54 . 2% ,  45 . 8%
1 9 6  0 + – 3 1 . 8 4 3 0 . 1 5 %  1
1 9 7  1 / 2 – – 3 0 . 5 5 7 6 4 . 1 4  h  5 
1 9 7 m  1 3 / 2 + – 3 0 . 2 5 8 2 3 . 8  h  1 I T 91 . 4% ,  8 . 6%
1 9 8  0 + – 3 0 . 9 7 1 9 . 9 7 %  2 0
1 9 9  1 / 2 – – 2 9 . 5 6 3 1 6 . 8 7 %  2 2
1 9 9 m  1 3 / 2 + – 2 9 . 0 3 1 4 2 . 6  m  2 I T
2 0 0  0 + – 2 9 . 5 2 0 2 3 . 1 0 %  1 9
2 0 1  3 / 2 – – 2 7 . 6 7 9 1 3 . 1 8 %  9
2 0 2  0 + – 2 7 . 3 6 2 2 9 . 8 6 %  2 6
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 8 0 H g 2 0 3  5 / 2 – – 2 5 . 2 8 3 4 6 . 6 1 2  d  1 8 –
2 0 4  0 + – 2 4 . 7 0 7 6 . 8 7 %  1 5
2 0 5  1 / 2 – – 2 2 . 3 0 4 5 . 2  m  1 –
2 0 6  0 + – 2 0 . 9 6 8 . 1 5  m  1 0 –
2 0 7  ( 9 / 2 +) – 1 6 . 2 2 . 9  m  2 –
2 0 8  0 + – 1 3 . 1 s 4 1  m  + 5 – 4 –

 8 1 T l 1 7 7  ( 1 / 2 +)  – 2 . 9 s 1 8  m s  5  73% , p 27%
1 7 8   – 4 . 4 s  6 0  m s   ? ,  ?
1 7 9  ( 1 1 / 2 – )  – 7 . 9 s 0 . 4 3  s  3 5 
1 7 9 m  ( 9 / 2 – )  – 7 . 9 s 1 . 5  m s  3   100%
1 8 0   – 9 . 1 s 1 . 5  s  3 SF  110–4% ,  , 
1 8 1  ( 1 / 2 +) – 1 2 . 2 s 3 . 2  s  3  , 
1 8 1 m  – 1 2 . 2 s 1 . 4  s  5 
1 8 2  ( 7 +) – 1 3 . 4 s 3 . 1  s  1 0  > 96% ,  < 4%
1 8 3  ( 1 / 2 +) – 1 6 . 1 s 6 . 9  s  7  > 0%
1 8 3 m  ( 9 / 2 – ) – 1 5 . 6 s 6 0  m s  1 5  < 0 . 01% , I T ?
1 8 4  ( 2 +) – 1 7 . 0 s 1 1  s  1  97 . 9% ,  2 . 1%
1 8 5  ( 1 / 2 +) – 1 9 . 5 s 1 9 . 5  s  5 
1 8 5 m  ( 9 / 2 – ) – 1 9 . 0 s 1 . 8 3  s  1 2  , I T
1 8 6 m  ( 7 +) – 2 0 . 0 s 2 7 . 5  s  1 0  ,   6 . 010–3%
1 8 6 m  ( 1 0 – ) – 1 9 . 6 s 2 . 9  s  2 I T
1 8 7  ( 1 / 2 +) – 2 2 . 2 s  5 1  s   < 100% ,  > 0%
1 8 7 m  ( 9 / 2 – ) – 2 1 . 9 s 1 5 . 6 0  s  1 2  < 99 . 9% , I T < 99 . 9%,

 0 . 15%
1 8 8 m  ( 2 – ) – 2 2 . 4 s 7 1  s  2 
1 8 8 m  ( 7 +) – 2 2 . 4 s 7 1  s  1 
1 8 9  ( 1 / 2 +) – 2 4 . 5 s 2 . 3  m  2 
1 8 9 m  ( 9 / 2 – ) – 2 4 . 2 s 1 . 4  m  1  , I T < 4%
1 9 0 m  ( 2 ) – – 2 4 . 4 s 2 . 6  m  3 
1 9 0 m  ( 7 +) – 2 4 . 4 s 3 . 7  m  3 
1 9 1  ( 1 / 2 +) – 2 6 . 2 s ?    ?
1 9 1 m  9 / 2 ( – ) – 2 5 . 9 s 5 . 2 2  m  1 6 
1 9 2  ( 2 – ) – 2 5 . 9 s 9 . 6  m  4 
1 9 2 m  ( 7 +) – 2 5 . 8 s 1 0 . 8  m  2 
1 9 3  1 / 2 + – 2 7 . 4 s 2 1 . 6  m  8 
1 9 3 m  9 / 2 – – 2 7 . 1 s 2 . 1 1  m  1 5 I T  75% ,   25%
1 9 4  2 – – 2 7 . 0 s 3 3 . 0  m  5  ,  < 1 . 010–7%
1 9 4 m  ( 7 +) – 2 7 . 0 s 3 2 . 8  m  2 
1 9 5  1 / 2 + – 2 8 . 3 s 1 . 1 6  h  5 
1 9 5 m  9 / 2 – – 2 7 . 8 s 3 . 6  s  4 I T
1 9 6  2 – – 2 7 . 5 s 1 . 8 4  h  3 
1 9 6 m  ( 7 +) – 2 7 . 1 s 1 . 4 1  h  2  95 . 5% , I T 4 . 5%
1 9 7  1 / 2 + – 2 8 . 3 8 2 . 8 4  h  4 
1 9 7 m  9 / 2 – – 2 7 . 7 7 0 . 5 4  s 1 I T
1 9 8  2 – – 2 7 . 5 1 5 . 3  h  5 
1 9 8 m  7 + – 2 6 . 9 7 1 . 8 7  h  3  54% , I T 46%
1 9 9  1 / 2 + – 2 8 . 1 2 7 . 4 2  h  8 
2 0 0  2 – – 2 7 . 0 6 4 2 6 . 1  h  1 
2 0 1  1 / 2 + – 2 7 . 2 0 7 2 . 9 1 2  h  1 7 
2 0 2  2 – – 2 6 . 0 0 1 2 . 2 3  d  2 
2 0 3  1 / 2 + – 2 5 . 7 7 5 2 9 . 5 2 4 %  1 4
2 0 4  2 – – 2 4 . 3 6 0 3 . 7 8  y  2 – 97 . 1% ,  2 . 9%
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 8 1 T l 2 0 5  1 / 2 + – 2 3 . 8 3 5 7 0 . 4 7 6 %  1 4
2 0 6  0 – – 2 2 . 2 6 7 4 . 2 0 0  m  1 7 –
2 0 6 m  ( 1 2 – ) – 1 9 . 6 2 4 3 . 7 4  m  3 I T
2 0 7  1 / 2 + – 2 1 . 0 4 4 4 . 7 7  m  2 –
2 0 7 m  1 1 / 2 – – 1 9 . 6 9 6 1 . 3 3  s  1 1 I T
2 0 8  5 (+) – 1 6 . 7 6 3 3 . 0 5 3  m  4 –
2 0 9  ( 1 / 2 +) – 1 3 . 6 4 7 2 . 1 6 1  m  7 –
2 1 0  ( 5 +)  – 9 . 2 5 1 . 3 0  m  3 – , –n 7 . 010–3%

 8 2 P b 1 8 0  0 + 4  s  + 4 – 2 
1 8 1  ( 1 3 / 2 +)  – 3 . 1 s 4 5  m s  2 0  < 100% ,   2%
1 8 2  0 +  – 6 . 8 2 5 5  m s  + 4 0 – 3 5   100%
1 8 3  ( 1 / 2 – )  – 7 . 5 s 3 0 0  m s  8 0   94% ,   6%
1 8 4  0 + – 1 1 . 0 s 0 . 5 5  s  6  > 0% ,  ?
1 8 5  – 1 1 . 6 s 4 . 1  s  3   100%
1 8 6  0 + – 1 4 . 6 s 4 . 8 2  s  3  ,  38%
1 8 7 m  – 1 4 . 9 s 1 5 . 2  s  3  , 
1 8 7 m  ( 1 3 / 2 +) – 1 4 . 9 s 1 8 . 3  s  3  > 90% ,  < 10%
1 8 8  0 + – 1 7 . 6 s 2 4  s  2  ,  9 . 3%
1 8 9 m  – 1 7 . 8 s 5 1  s  3  > 99% ,   0 . 4%
1 9 0  0 + – 2 0 . 3 1 . 2  m  1  99 . 1% ,  0 . 9%
1 9 1  ( 3 / 2 – ) – 2 0 . 3 s 1 . 3 3  m  8  99 . 99% ,  0 . 01%
1 9 1 m  ( 1 3 / 2 +) – 2 0 . 2 s 2 . 1 8  m  8  ,   0 . 02%
1 9 2  0 + – 2 2 . 6 s 3 . 5  m  1  99 . 99% ,

 5 . 910–3%
1 9 3  ( 3 / 2 – ) – 2 2 . 3 s 
1 9 3 m  ( 1 3 / 2 +) – 2 2 . 3 s 5 . 8  m  2 
1 9 4  0 + – 2 4 . 3 s 1 2 . 0  m  5  ,  7 . 310–6%
1 9 5  3 / 2 – – 2 3 . 8 s  1 5  m  
1 9 5 m  1 3 / 2 + – 2 3 . 6 s 1 5 . 0  m  1 2 
1 9 6  0 + – 2 5 . 4 s 3 7  m  3   100% ,

  3 . 010–5%
1 9 7  3 / 2 – – 2 4 . 8 s 8  m  2 
1 9 7 m  1 3 / 2 + – 2 4 . 5 s 4 3  m  1  81% , I T 19%
1 9 8  0 + – 2 6 . 1 0 s 2 . 4 0  h  1 0 
1 9 9  3 / 2 – – 2 5 . 2 3 9 0  m  1 0 
1 9 9 m  1 3 / 2 + – 2 4 . 8 1 1 2 . 2  m  3 I T 93% ,  7%
2 0 0  0 + – 2 6 . 2 5 2 1 . 5  h  4 
2 0 1  5 / 2 – – 2 5 . 2 9 9 . 3 3  h  3 
2 0 1 m  1 3 / 2 + – 2 4 . 6 6 6 1  s  2 I T > 99% ,  < 1%
2 0 2  0 + – 2 5 . 9 4 8 5 2 . 5  1 0 3  y  2 8  ,  < 1%
2 0 2 m  9 – – 2 3 . 7 7 8 3 . 5 3  h  1 I T 90 . 5% ,  9 . 5%
2 0 3  5 / 2 – – 2 4 . 8 0 1 5 1 . 8 7 3  h  9 
2 0 3 m  1 3 / 2 + – 2 3 . 9 7 5 6 . 3  s  2 I T
2 0 3 m  2 9 / 2 – – 2 1 . 8 5 1 0 . 4 8  s  2 I T
2 0 4  0 + – 2 5 . 1 2 4  1 . 4  1 0 1 7  y   ?

1 . 4 %  1  
2 0 4 m  9 – – 2 2 . 9 3 8 6 7 . 2  m  3 I T
2 0 5  5 / 2 – – 2 3 . 7 8 4 1 . 5 3  1 0 7  y  7 
2 0 6  0 + – 2 3 . 8 0 1 2 4 . 1 %  1
2 0 7  1 / 2 – – 2 2 . 4 6 7 2 2 . 1 %  1
2 0 7 m  1 3 / 2 + – 2 0 . 8 3 4 0 . 8 0 6  s  6 I T
2 0 8  0 + – 2 1 . 7 6 4 5 2 . 4 %  1
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 8 2 P b 2 0 9  9 / 2 + – 1 7 . 6 2 9 3 . 2 5 3  h  1 4 –
2 1 0  0 + – 1 4 . 7 4 3 2 2 . 3  y  3 – ,  1 . 910–6%
2 1 1  9 / 2 + – 1 0 . 4 9 7 3 6 . 1  m  2 –
2 1 2  0 +  – 7 . 5 5 7 1 0 . 6 4  h  1 –
2 1 3  ( 9 / 2 +)  – 3 . 3 s 1 0 . 2  m  3 –
2 1 4  0 +  – 0 . 1 8 8 2 6 . 8  m  9 –

 8 3 B i 1 8 6  ( 3 +)  – 3 . 3 s 1 5 . 0  m s  1 7 
1 8 6 m  ( 1 0 – )  – 3 . 3 s 9 . 8  m s  1 3   100%
1 8 7  ( 9 / 2 – )  – 6 . 1 s 3 2  m s  3  53%
1 8 8 m   – 7 . 3 s 4 4  m s  3  , 
1 8 8 m   – 7 . 3 s 2 1 8  m s  5 0  , 
1 8 9  ( 9 / 2 – )  – 9 . 8 s 7 2 8  m s  4 0  > 50% ,  < 50%
1 8 9 m  ( 1 / 2 +)  – 9 . 7 s 4 . 8  m s  5  > 50% ,  < 50%
1 9 0 m  ( 1 0 – ) – 1 0 . 7 s 6 . 2  s  1  70% ,  30%
1 9 0 m  ( 3 +) – 1 0 . 7 s 6 . 3  s  1   90% ,   10%
1 9 1  ( 9 / 2 – ) – 1 3 . 0 s 1 2 . 3  s  5  60% ,  40%
1 9 1 m  ( 1 / 2 +) – 1 2 . 7 s 1 5 0  m s  1 5  75% ,   25%
1 9 2  ( 3 +) – 1 3 . 6 s 3 4 . 6  s  9  88% ,  12%
1 9 2 m  ( 1 0 – ) – 1 3 . 6 s 3 9 . 6  s  4  90% ,  10%
1 9 3  ( 9 / 2 – ) – 1 5 . 8 s 6 7  s  3  96 . 5% ,  3 . 5%
1 9 3 m  ( 1 / 2 +) – 1 5 . 5 s 3 . 2  s  6  90% ,  10%
1 9 4  ( 3 +) – 1 6 . 1 s 9 5  s  3  99 . 54% ,  0 . 46%
1 9 4 m  ( 1 0 – ) – 1 6 . 1 s 1 1 5  s  4  99 . 8% ,  0 . 2%
1 9 4 m  ( 6 + , 7 +) – 1 6 . 1 s 1 2 5  s  2 
1 9 5  ( 9 / 2 – ) – 1 7 . 9 s 1 8 3  s  4  99 . 97% ,  0 . 03%
1 9 5 m  ( 1 / 2 +) – 1 7 . 5 s 8 7  s  1  67% ,  33%
1 9 6  ( 3 +) – 1 8 . 1 s 3 0 8  s  1 2   100% ,

 1 . 210 –3%
1 9 6 m  ( 7 +) – 1 7 . 9 s 0 . 6  s  5 I T , 
1 9 6 m  ( 1 0 – ) – 1 7 . 8 s 2 4 0  s  3  74 . 2% , I T 25 . 8%,

 3 . 810–4%
1 9 7  ( 9 / 2 – ) – 1 9 . 6 9 . 3 3  m  5 0  ,  1 . 010–4%
1 9 7 m  ( 1 / 2 +) – 1 9 . 1 5 . 0 4  m  1 6  55% ,  45%,

I T < 0 . 3%
1 9 8  ( 2 + , 3 +) – 1 9 . 5 1 0 . 3  m  3 
1 9 8 m  ( 7 +) – 1 9 . 5 1 1 . 6  m  3 
1 9 8 m  ( 1 0 – ) – 1 9 . 3 7 . 7  s  5 I T
1 9 9  9 / 2 – – 2 0 . 9 2 7  m  1 
1 9 9 m  ( 1 / 2 +) – 2 0 . 2 2 4 . 7 0  m  1 5   98% , I T  2%,

  0 . 01%
2 0 0  7 + – 2 0 . 3 6 3 6 . 4  m  5 
2 0 0 m  ( 2 +) – 2 0 . 3 6 3 1  m  2  > 90% , I T < 10%
2 0 0 m  ( 1 0 – ) – 1 9 . 9 3 0 . 4 0  s 5 I T
2 0 1  9 / 2 – – 2 1 . 4 5 1 0 8  m  3  ,  < 1 . 010–4%
2 0 1 m  1 / 2 + – 2 0 . 6 1 5 9 . 1  m  6  > 93% , I T  6 . 8%,

  0 . 3%
2 0 2  5 + – 2 0 . 8 0 1 . 7 2  h  5  ,  < 1 . 010–5%
2 0 3  9 / 2 – – 2 1 . 5 5 1 1 . 7 6  h  5  ,   1 . 010–5%
2 0 3 m  1 / 2 + – 2 0 . 4 5 3 0 3  m s  5 I T
2 0 4  6 + – 2 0 . 6 7 1 1 . 2 2  h  1 0 
2 0 5  9 / 2 – – 2 1 . 0 7 5 1 5 . 3 1  d  4 
2 0 6  6 (+) – 2 0 . 0 4 3 6 . 2 4 3  d  3 
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 8 3 B i 2 0 7  9 / 2 – – 2 0 . 0 6 9 3 1 . 5 5  y  5 
2 0 8  ( 5 )+ – 1 8 . 8 8 5 3 . 6 8  1 0 5  y  4 
2 0 9  9 / 2 – – 1 8 . 2 7 3 1 0 0 %  
2 1 0  1 – – 1 4 . 8 0 6 5 . 0 1 3  d  5 – ,  1 . 310–4%
2 1 0 m  9 – – 1 4 . 5 3 5 3 . 0 4  1 0 6  y  6 
2 1 1  9 / 2 – – 1 1 . 8 6 9 2 . 1 4  m  2  99 . 72% , – 0 . 28%
2 1 2  1 ( – )  – 8 . 1 3 0 6 0 . 5 5  m  6 – 64 . 06% ,  35 . 94%,

– 0 . 014%
2 1 2 m  ( 9 – )  – 7 . 8 8 0 2 5 . 0  m  2  67% , – 33%
2 1 2 m   – 6 . 2 2 0 7 . 0  m  3 –
2 1 3  9 / 2 –  – 5 . 2 4 0 4 5 . 5 9  m  6 – 97 . 91% ,  2 . 09%
2 1 4  1 –  – 1 . 2 1 1 9 . 9  m  4 – 99 . 98% ,  0 . 02%
2 1 5    1 . 7 1 7 . 6  m  2 –
2 1 6  ( 1 – )   5 . 8 s 2 . 1 7  m  5 –  100%
2 1 7  9 7  s  3 – ?

 8 4 P o 1 9 0  0 +  – 4 . 6 s 2 . 5 3  m s  3 3  ,  0 . 1%
1 9 1  ( 3 / 2 – )  – 5 . 0 s 2 2  m s  1 
1 9 1 m  ( 1 3 / 2 +)  – 4 . 9 s 9 8  m s  8 
1 9 2  0 +  – 7 . 9 s 3 3 . 2  m s  1 4   99 . 5% ,   0 . 5%
1 9 3 m  ( 1 3 / 2 +)  – 8 . 3 s 0 . 2 4  s  1   100%
1 9 3 m  ( 3 / 2 – )  – 8 . 3 s 0 . 4 2  s  4   100%
1 9 4  0 + – 1 0 . 9 0 . 3 9 2  s  4 
1 9 5  ( 3 / 2 – ) – 1 1 . 1 s 4 . 6 4  s  9  75% ,  25%
1 9 5 m  ( 1 3 / 2 +) – 1 0 . 9 s 1 . 9 2  s  2   90% ,   10%,

I T < 0 . 01%
1 9 6  0 + – 1 3 . 5 s 5 . 8  s  2   98% ,   2%
1 9 7  ( 3 / 2 – ) – 1 3 . 4 s 1 . 4  m  2  56% ,  44%
1 9 7 m  ( 1 3 / 2 +) – 1 3 . 2 s 3 1  s  2  84% ,  16%,

I T 0 . 01%
1 9 8  0 + – 1 5 . 5 s 1 . 8 7  m  1 0  57% ,  43%
1 9 9  ( 3 / 2 – ) – 1 5 . 3 s 4 . 5 8  m  5 2  92 . 5% ,  7 . 5%
1 9 9 m  1 3 / 2 + – 1 5 . 0 s 4 . 1 3  m  4 3  73 . 5% ,  24%,

I T 2 . 5%
2 0 0  0 + – 1 7 . 0 s 1 0 . 9  m  1 1  88 . 9% ,  11 . 1%
2 0 1  3 / 2 – – 1 6 . 6 s 1 5 . 3  m  2  98 . 4% ,  1 . 6%
2 0 1 m  1 3 / 2 + – 1 6 . 1 s 8 . 9  m  2 I T 56% ,  41%,

  2 . 9%
2 0 2  0 + – 1 7 . 9 8 s 4 4 . 7  m  5  98 . 08% ,  1 . 92%
2 0 3  5 / 2 – – 1 7 . 3 1 3 6 . 7  m  5  99 . 89% ,  0 . 11%
2 0 3 m  1 3 / 2 + – 1 6 . 6 7 4 5  s  2 I T  100% ,   0 . 04%
2 0 4  0 + – 1 8 . 3 4 3 . 5 3  h  2  99 . 34% ,  0 . 66%
2 0 5  5 / 2 – – 1 7 . 5 4 1 . 6 6  h  2  99 . 96% ,  0 . 04%
2 0 6  0 + – 1 8 . 1 9 7 8 . 8  d  1  94 . 55% ,  5 . 45%
2 0 7  5 / 2 – – 1 7 . 1 6 0 5 . 8 0  h  2  99 . 98% ,  0 . 02%
2 0 7 m  1 9 / 2 – – 1 5 . 7 7 7 2 . 7 9  s  8 I T
2 0 8  0 + – 1 7 . 4 8 3 2 . 8 9 8  y  2  , 
2 0 9  1 / 2 – – 1 6 . 3 8 0 1 0 2  y  5  99 . 52% ,  0 . 48%
2 1 0  0 + – 1 5 . 9 6 8 1 3 8 . 3 7 6  d  2 
2 1 1  9 / 2 + – 1 2 . 4 4 8 0 . 5 1 6  s  3 
2 1 1 m  ( 2 5 / 2 +) – 1 0 . 9 8 6 2 5 . 2  s  6  99 . 98% , I T 0 . 02%
2 1 2  0 + – 1 0 . 3 8 4 0 . 2 9 9   s  2 
2 1 2 m  ( 1 8 +)  – 7 . 4 6 3 4 5 . 1  s  6  99 . 93% , I T 0 . 07%
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 8 4 P o 2 1 3  9 / 2 +  – 6 . 6 6 7 3 . 6 5   s  4 
2 1 4  0 +  – 4 . 4 8 4 1 6 4 . 3   s  2 0 
2 1 5  9 / 2 +  – 0 . 5 4 5 1 . 7 8 1  m s  4  , – 2 . 310–4%
2 1 6  0 +   1 . 7 7 5 0 . 1 4 5  s  2 
2 1 7    5 . 8 s 1 . 4 7  s  5  > 95% , – < 5%
2 1 8  0 +   8 . 3 5 2 3 . 1 0  m  2  99 . 98% , – 0 . 02%
2 1 9   2  m   ? , – ?

 8 5 A t 1 9 3    0 . 2 s 4 0  m s  
1 9 3 m    0 . 2 s  4 0  m s  
1 9 4 m – 1 . 0 s  4 0 m s 
1 9 4 m   – 1 . 0 s  2 5 0  m s  
1 9 5   – 3 . 2 s 1 4 6  m s  + 2 1 – 1 7  > 75% ,  < 25%
1 9 5 m   – 3 . 2 s 3 8 5  m s  + 6 9 – 5 1  , 
1 9 6   – 4 . 0 s 0 . 2 5 3  s  9  > 0%
1 9 7  ( 9 / 2 – )  – 6 . 3 s 0 . 3 7  s  + 9 – 6  96% ,  4%
1 9 7 m  ( 1 / 2 +)  – 6 . 2 s 3 . 7  s  2 5   100% , 
1 9 8  ( 3 +)  – 6 . 8 s 4 . 6  s  + 1 8 – 1 0  90% ,  10%
1 9 8 m  ( 1 0 – )  – 6 . 6 s 1 . 3  s  + 8 – 3  84% ,  16%
1 9 9  ( 9 / 2 – )  – 8 . 7 s 7 . 2  s  5  90% ,  10%
2 0 0  ( 3 +)  – 9 . 0 s 4 3  s  1  57% ,  43%
2 0 0 m  ( 7 +)  – 8 . 9 s 4 7  s  1   57% ,  43%
2 0 0 m  ( 1 0 – )  – 8 . 7 s 3 . 5  s  2 I T  84% ,   10 . 5%,

  4 . 5%
2 0 1  ( 9 / 2 – ) – 1 0 . 7 8 9  s  3  71% ,  29%
2 0 2  ( 2 , 3 )+ – 1 0 . 8 1 8 4  s  1  82% ,  18%
2 0 2 m  ( 7 +) – 1 0 . 8 1 8 2  s  2  91 . 3% ,  8 . 7%
2 0 2 m  ( 1 0 – ) – 1 0 . 4 0 . 4 6  s  5 I T 99 . 7% ,  0 . 25%,

 0 . 1%
2 0 3  9 / 2 – – 1 2 . 3 7 . 4  m  2  69% ,  31%
2 0 4  7 + – 1 1 . 8 7 9 . 2  m  2  96 . 2% ,  3 . 8%
2 0 4 m  ( 1 0 – ) – 1 1 . 2 8 1 0 8  m s  1 0 I T
2 0 5  9 / 2 – – 1 3 . 0 1 2 6 . 2  m  5  90% ,  10%
2 0 6  ( 5 )+ – 1 2 . 4 8 3 0 . 6  m  1 3  99 . 11% ,  0 . 89%
2 0 7  9 / 2 – – 1 3 . 2 5 1 . 8 0  h  4  91 . 4% ,  8 . 6%
2 0 8  6 + – 1 2 . 5 0 1 . 6 3  h  3  99 . 45% ,  0 . 55%
2 0 9  9 / 2 – – 1 2 . 8 9 3 5 . 4 1  h  5  95 . 9% ,  4 . 1%
2 1 0  ( 5 )+ – 1 1 . 9 8 7 8 . 1  h  4  99 . 82% ,  0 . 18%
2 1 1  9 / 2 – – 1 1 . 6 6 2 7 . 2 1 4  h  7  58 . 2% ,  41 . 8%
2 1 2  ( 1 – )  – 8 . 6 3 1 0 . 3 1 4  s  2  ,  < 0 . 03%,

– < 2 . 010 –6%
2 1 2 m  ( 9 – )  – 8 . 4 0 9 0 . 1 1 9  s  3  > 99% , I T < 1%
2 1 3  9 / 2 –  – 6 . 5 9 4 1 2 5  n s  6 
2 1 4  1 –  – 3 . 3 9 4 5 5 8  n s  1 0 
2 1 5  9 / 2 –  – 1 . 2 6 6 0 . 1 0  m s  2 
2 1 6  1 –   2 . 2 4 4 0 . 3 0  m s  3  , – < 6 . 010–3% ,

 < 3 . 010–7%
2 1 7  9 / 2 –   4 . 3 8 7 3 2 . 3  m s  4  99 . 99% , – 0 . 01%
2 1 8    8 . 0 9 1 . 5  s  3  99 . 9% , – 0 . 1%
2 1 9   1 0 . 5 2 5 6  s  3   97% , –  3%
2 2 0  3  1 4 . 3 s 3 . 7 1  m  4 – 92% ,  8%
2 2 1   1 6 . 9 s 2 . 3  m  2 –
2 2 2   2 0 . 8 s 5 4  s  1 0 –
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I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 8 5 A t 2 2 3   2 3 . 6 s 5 0  s  7 –

 8 6 R n 1 9 6 m  0 +   2 . 2 s 3  m s  + 7 – 2  > 0%
1 9 7  ( 3 / 2 – )   1 . 5 s 6 5  m s  + 2 5 – 1 4 
1 9 7 m  ( 1 3 / 2 +)   1 . 5 s 1 9  m s  + 8 – 4 
1 9 8  0 +  – 1 . 1 8 4  m s  + 1 6 – 1 2  , 
1 9 9  ( 3 / 2 – )  – 1 . 6 s 0 . 6 2  s  3  94% ,  6%
1 9 9 m  ( 1 3 / 2 +)  – 1 . 6 s 0 . 3 2  s  2  97% ,  3%
2 0 0  0 +  – 4 . 0 s 0 . 9 6  s  3   98% ,   2%
2 0 1  ( 3 / 2 – )  – 4 . 2 s 7 . 1  s  8   80% ,   20%
2 0 1 m  ( 1 3 / 2 +)  – 3 . 9 s 3 . 8  s  1   90% ,   10%,

I T  0%
2 0 2  0 +  – 6 . 3 s 1 0 . 0  s  3  86% ,  14%
2 0 3  ( 3 / 2 , 5 / 2 ) –  – 6 . 2 s 4 2  s  3  66% ,  34%
2 0 3 m  ( 1 3 / 2 +)  – 5 . 9 s 2 6 . 7  s  5   80% ,   20%,

I T < 0 . 1%
2 0 4  0 +  – 8 . 0 s 1 . 1 7  m  1 8  73% ,  27%
2 0 5  5 / 2 –  – 7 . 8 s 2 . 8  m  1  77% ,  23%
2 0 6  0 +  – 9 . 1 7 s 5 . 6 7  m  1 7  62% ,  38%
2 0 7  5 / 2 –  – 8 . 6 4 9 . 2 5  m  1 7  79% ,  21%
2 0 8  0 +  – 9 . 6 6 2 4 . 3 5  m  1 4  62% ,  38%
2 0 9  5 / 2 –  – 8 . 9 6 2 8 . 5  m  1 0  83% ,  17%
2 1 0  0 +  – 9 . 6 1 2 . 4  h  1  96% ,  4%
2 1 1  1 / 2 –  – 8 . 7 7 0 1 4 . 6  h  2  72 . 6% ,  27 . 4%
2 1 2  0 +  – 8 . 6 7 3 2 3 . 9  m  1 2 
2 1 3  ( 9 / 2 +)  – 5 . 7 1 2 2 5 . 0  m s  2 
2 1 4  0 +  – 4 . 3 3 5 0 . 2 7   s  2 
2 1 5  9 / 2 +  – 1 . 1 8 4 2 . 3 0   s  1 0 
2 1 6  0 +   0 . 2 4 1 4 5   s  5 
2 1 7  9 / 2 +   3 . 6 4 6 0 . 5 4  m s  5 
2 1 8  0 +   5 . 2 0 4 3 5  m s  5 
2 1 9  5 / 2 +   8 . 8 2 6 3 . 9 6  s  1 
2 2 0  0 +  1 0 . 6 0 4 5 5 . 6  s  1 
2 2 1  7 / 2 (+)  1 4 . 4 s 2 5 . 7  m  5 – 78% ,  22%
2 2 2  0 +  1 6 . 3 6 7 3 . 8 2 3 5  d  3 
2 2 3  7 / 2  2 0 . 3 s 2 3 . 2  m  4 –
2 2 4  0 +  2 2 . 4 s 1 0 7  m  3 –
2 2 5  7 / 2 –  2 6 . 5 s 4 . 6 6  m  4 –
2 2 6  0 +  2 8 . 8 s 7 . 4  m  1 –
2 2 7  5 / 2  3 3 . 0 s 2 2 . 5  s  7 –
2 2 8  0 +  3 5 . 5 s 6 5  s  2 –

 8 7 F r 1 9 9  1 2  m s  + 1 0 – 4 
2 0 0  ( 3 +)   6 . 1 s 1 9  m s  + 1 3 – 6 
2 0 0 m  ( 1 0 – )   6 . 3 s 0 . 5 7  s  + 2 7 – 1 4 
2 0 1  ( 9 / 2 – )   3 . 7 s 6 9  m s  + 1 6 – 1 1  ,  < 1%
2 0 2  ( 3 +)   3 . 1 s 0 . 2 3  s  + 8 – 4   97% ,   3%
2 0 2 m  ( 1 0 – )   3 . 2 s 0 . 2 3  s  + 1 4 – 5   97% ,   3%
2 0 3  ( 9 / 2 – )   1 . 0 s 0 . 5 5  s  2   95% ,   5%
2 0 4  ( 3 +)   0 . 6 s 1 . 7  s  3   80% ,   20%
2 0 4 m  ( 7 +)   0 . 6 s 2 . 6  s  3   100%
2 0 4 m  ( 1 0 – )   0 . 9 s  1  s    100% , I T
2 0 5  ( 9 / 2 – )  – 1 . 2 3 . 8 5  s  1 0  ,  < 1%
2 0 6  ( 2 + , 3 +)  – 1 . 4  1 6  s    84% ,   16%
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I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 8 7 F r 2 0 6 m  ( 7 +)  – 1 . 4 1 5 . 9  s 1  84% ,  16%
2 0 6 m  ( 1 0 – )  – 0 . 9 0 . 7  s  1 I T ,   12%
2 0 7  9 / 2 –  – 2 . 9 1 4 . 8  s  1  95% ,  5%
2 0 8  7 +  – 2 . 6 7 5 9 . 1  s  3  90% ,  10%
2 0 9  9 / 2 –  – 3 . 8 0 5 0 . 0  s  3  89% ,  11%
2 1 0  6 +  – 3 . 3 5 3 . 1 8  m  6  60% ,  40%
2 1 1  9 / 2 –  – 4 . 1 6 3 . 1 0  m  2  > 80% ,  < 20%
2 1 2  5 +  – 3 . 5 4 2 0 . 0  m  6  57% ,  43%
2 1 3  9 / 2 –  – 3 . 5 6 3 3 4 . 6  s  3  99 . 45% ,  0 . 55%
2 1 4  ( 1 – )  – 0 . 9 7 4 5 . 0  m s  2 
2 1 4 m  ( 8 – )  – 0 . 8 5 2 3 . 3 5  m s  5 
2 1 5  9 / 2 –   0 . 3 0 4 8 6  n s  5 
2 1 6  ( 1 – )   2 . 9 7 0 . 7 0   s  2  ,  < 2 . 010–7%
2 1 7  9 / 2 –   4 . 3 0 0 2 2   s  5 
2 1 8  1 –   7 . 0 4 5 1 . 0  m s  6 
2 1 8 m    7 . 1 3 1 2 2 . 0  m s  5   100% , I T
2 1 9  9 / 2 –   8 . 6 0 8 2 0  m s  2 
2 2 0  1 +  1 1 . 4 6 9 2 7 . 4  s 3  99 . 65% , – 0 . 35%
2 2 1  5 / 2 –  1 3 . 2 7 0 4 . 9  m  2  , – < 0 . 1%,

14C 910–13%
2 2 2  2 –  1 6 . 3 4 1 4 . 2  m  3 –
2 2 3  3 / 2 ( – )  1 8 . 3 7 9 2 2 . 0 0  m  7 – 99 . 99% ,

 6 . 010–3%
2 2 4  1 –  2 1 . 6 4 3 . 3 3  m  1 0 –
2 2 5  3 / 2 –  2 3 . 8 5 4 . 0  m  2 –
2 2 6  1 –  2 7 . 3 3 4 9  s  1 –
2 2 7  1 / 2 +  2 9 . 6 5 2 . 4 7  m  3 –
2 2 8  2 –  3 3 . 3 s 3 8  s  1 –  100%
2 2 9  ( 1 / 2 +)  3 5 . 8 s 5 0 . 2  s  4 –
2 3 0   3 9 . 6 s 1 9 . 1  s  5 –
2 3 1   4 2 . 3 s 1 7 . 5  s  8 –
2 3 2   4 6 . 3 s 5  s  1 –

 8 8 R a 2 0 2  0 + 0 . 7  m s  + 3 3 – 3 
2 0 3  ( 3 / 2 – )   8 . 6 s 1 . 1  m s  + 5 0 – 5 
2 0 3 m  ( 1 3 / 2 +)   8 . 6 s 3 3  m s  + 2 2 – 1 0 
2 0 4  0 +   6 . 0 s 5 9  m s  + 1 2 – 9 
2 0 5  ( 3 / 2 – )   5 . 8 s 0 . 2 1  s  + 6 – 4  , 
2 0 5 m  ( 1 3 / 2 +)   5 . 8 s 0 . 1 7  s  + 6 – 4 
2 0 6  0 +   3 . 5 s 0 . 2 4  s  2 
2 0 7  ( 5 / 2 – , 3 / 2 – )   3 . 5 s 1 . 3  s  2   90% ,   10%
2 0 7 m  ( 1 3 / 2 +)   3 . 9 s 5 5  m s  1 0 I T 85% ,  15%,

  0 . 35%
2 0 8  0 +   1 . 7 s 1 . 3  s  2  95% ,  5%
2 0 9  5 / 2 –   1 . 8 s 4 . 6  s  2   90% ,   10%
2 1 0  0 +   0 . 4 2 s 3 . 7  s  2   96% ,   4%
2 1 1  5 / 2 ( – )   0 . 8 3 1 3  s  2  > 93% ,  < 7%
2 1 2  0 +  – 0 . 2 0 1 3 . 0  s  2   90% ,   15%
2 1 3  1 / 2 –   0 . 3 2 2 . 7 4  m  6  80% ,  20%
2 1 3 m    2 . 0 9 2 . 1  m s  1 I T  99% ,   1%
2 1 4  0 +   0 . 0 8 2 . 4 6  s  3  99 . 94% ,  0 . 06%
2 1 5  ( 9 / 2 +)   2 . 5 1 9 1 . 5 9  m s  9 
2 1 6  0 +   3 . 2 7 7 1 8 2  n s  1 0  ,  < 1 . 010–8%



6 5
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I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 8 8 R a 2 1 7  ( 9 / 2 +)   5 . 8 7 4 1 . 6   s  2 
2 1 8  0 +   6 . 6 4 2 5 . 6   s  1 1 
2 1 9  ( 7 / 2 )+   9 . 3 7 9 1 0  m s  3 
2 2 0  0 +  1 0 . 2 6 1 8  m s  2 
2 2 1  5 / 2 +  1 2 . 9 5 5 2 8  s  2  , 14C 110–12%
2 2 2  0 +  1 4 . 3 0 9 3 8 . 0  s  5  , 14C 3 . 010–8%
2 2 3  3 / 2 +  1 7 . 2 3 0 1 1 . 4 3 5  d  4  , 14C 6 . 410–8%
2 2 4  0 +  1 8 . 8 1 8 3 . 6 6  d  4  , 14C 4 . 010–9%
2 2 5  1 / 2 +  2 1 . 9 8 7 1 4 . 9  d  2 –
2 2 6  0 +  2 3 . 6 6 2 1 6 0 0  y  7  , 14C 3 . 210–9%
2 2 7  3 / 2 +  2 7 . 1 7 2 4 2 . 2  m  5 –
2 2 8  0 +  2 8 . 9 3 6 5 . 7 5  y  3 –
2 2 9  5 / 2 (+)  3 2 . 4 3 4 . 0  m  2 –
2 3 0  0 +  3 4 . 5 4 9 3  m  2 –
2 3 1  ( 7 / 2 – , 1 / 2 +)  3 8 . 4 s 1 0 3  s  3 –
2 3 2  0 +  4 0 . 7 s 2 5 0  s  5 0 –
2 3 3  ( 1 / 2 +)  4 4 . 7 s 3 0  s  5 –
2 3 4  0 +  4 7 . 1 s 3 0  s  1 0 –

 8 9 A c 2 0 6 m  1 1  m s  + 9 – 3 
2 0 6 m  ( 3 +) 2 2  m s  + 9 – 5 
2 0 6 m  ( 1 0 – ) 3 3  m s  + 2 2 – 9 
2 0 7  ( 9 / 2 – )  1 1 . 3 s 2 7  m s  + 1 1 – 6 
2 0 8  ( 3 +)  1 0 . 7 s 9 5  m s  + 2 4 – 1 6  ,  1%
2 0 8 m  ( 1 0 – )  1 1 . 2 s 2 5  m s  + 9 – 5 I T < 10% ,  1%, 
2 0 9  ( 9 / 2 – )   8 . 9 0 . 1 0  s  5   99% ,   1%
2 1 0    8 . 6 0 . 3 5  s  5   96% ,   4%
2 1 1    7 . 1 0 . 2 5  s  5 
2 1 2    7 . 2 8 0 . 9 3  s  5   97% ,   3%
2 1 3    6 . 1 2 0 . 8 0 s  5   100%
2 1 4    6 . 4 2 8 . 2  s  2   89% ,   11%
2 1 5  9 / 2 –   6 . 0 1 0 . 1 7  s  1  99 . 91% ,  0 . 09%
2 1 6  ( 1 – )   8 . 1 2  0 . 3 3  m s  
2 1 7  9 / 2 –   8 . 6 9 6 9  n s  4  ,   2%
2 1 8  ( 1 – )  1 0 . 8 3 1 . 0 8   s  9 
2 1 9  9 / 2 –  1 1 . 5 6 1 1 . 8   s  1 5 
2 2 0  ( 3 – )  1 3 . 7 4 2 6 . 4  m s  2  ,  5 . 010 –4%
2 2 1   1 4 . 5 1 5 2  m s  2 
2 2 2  1 –  1 6 . 6 0 8 5 . 0  s  5  99% ,  1%
2 2 2 m   1 6 . 6 0 8 6 3  s  3   88% , I T  10%,

  0 . 7%
2 2 3  ( 5 / 2 – )  1 7 . 8 1 6 2 . 1 0  m  5  99% ,  1%
2 2 4  0 –  2 0 . 2 2 1 2 . 7 8  h  1 7  90 . 9% ,  9 . 1%,

– < 1 . 6%
2 2 5  ( 3 / 2 – )  2 1 . 6 3 0 1 0 . 0 d  1  , 14C 610–10%
2 2 6  ( 1 )  2 4 . 3 0 2 2 9 . 3 7  h  1 2 – 83% ,  17%,

 6 . 010–3%
2 2 7  3 / 2 –  2 5 . 8 4 6 2 1 . 7 7 3  y  3 – 98 . 62% ,  1 . 38%
2 2 8  3 +  2 8 . 8 9 0 6 . 1 5  h  2 –
2 2 9  ( 3 / 2 +)  3 0 . 6 7 6 2 . 7  m  5 –
2 3 0  ( 1 +)  3 3 . 6 1 2 2  s  3 –
2 3 1  ( 1 / 2 +)  3 5 . 9 7 . 5  m  1 –
2 3 2  ( 1 +)  3 9 . 1 1 1 9  s  5 –
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I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 8 9 A c 2 3 3  ( 1 / 2 +)  4 1 . 5 s 1 4 5  s  1 0 –
2 3 4   4 5 . 1 s 4 4  s  7 –
2 3 5   4 7 . 6 s  4 0  s  – ?
2 3 6   5 1 . 4 s  2  m  – ?

 9 0 T h 2 0 9  ( 5 / 2 – ) 3 . 8  m s  + 6 9 – 1 5 
2 1 0  0 +  1 4 . 0 s 9  m s  + 1 7 – 4 
2 1 1   1 3 . 8 s 3 7  m s  + 2 8 – 1 1  , 
2 1 2  0 +  1 2 . 0 s 3 0  m s  + 2 0 – 1 0  ,   0 . 3%
2 1 3   1 2 . 1 s 1 4 0  m s  2 5   100%
2 1 4  0 +  1 0 . 6 7 s 1 0 0  m s  2 5 
2 1 5  ( 1 / 2 – )  1 0 . 9 2 1 . 2  s  2 
2 1 6  0 +  1 0 . 2 9 0 . 0 2 8  s  2  ,   0 . 01%
2 1 7  ( 9 / 2 +)  1 2 . 1 7 0 . 2 5 2  m s  7 
2 1 8  0 +  1 2 . 3 6 1 0 9  n s  1 3 
2 1 9   1 4 . 4 6 1 . 0 5   s  3 
2 2 0  0 +  1 4 . 6 6 9 . 7   s  6  ,  2 . 010–7%
2 2 1  ( 7 / 2 +)  1 6 . 9 3 1 . 6 8  m s  6 
2 2 2  0 +  1 7 . 1 9 2 . 8  m s  3 
2 2 3  ( 5 / 2 )+  1 9 . 3 7 1 0 . 6 0  s  2 
2 2 4  0 +  1 9 . 9 9 1 . 0 5  s  2 
2 2 5  ( 3 / 2 )+  2 2 . 3 0 1 8 . 7 2  m  4   90% ,   10%
2 2 6  0 +  2 3 . 1 8 5 3 0 . 5 7  m  1 0 
2 2 7  ( 1 / 2 +)  2 5 . 8 0 1 1 8 . 7 2  d  2 
2 2 8  0 +  2 6 . 7 6 3 1 . 9 1 1 6  y  1 6  , 20O 110–11%
2 2 9  5 / 2 +  2 9 . 5 8 0 7 3 4 0  y  1 6 0 
2 3 0  0 +  3 0 . 8 5 7 7 . 5 3 8  1 0 4  y  3 0  , SF < 4 . 10–11%
2 3 1  5 / 2 +  3 3 . 8 1 1 2 5 . 5 2  h  1 – ,   1 . 010–8%
2 3 2  0 +  3 5 . 4 4 4 1 . 4 0 5  1 0 1 0  y  6 

1 0 0 %    
,

SF 1 . 210–8% , Ne
2 3 3  1 / 2 +  3 8 . 7 2 9 2 2 . 3  m  1 –
2 3 4  0 +  4 0 . 6 0 9 2 4 . 1 0  d  3 –
2 3 5  ( 1 / 2 +)  4 4 . 2 5 7 . 1  m  2 –
2 3 6  0 +  4 6 . 3 s 3 7 . 5  m  2 –
2 3 7  ( 5 / 2 +)  5 0 . 2 s 5 . 0  m  9 –
2 3 8  0 +  5 2 . 4 s  2 0  m  – ?

 9 1 P a 2 1 2  5 . 1  m s  + 6 1 – 1 9 
2 1 3  ( 9 / 2 – )  1 9 . 7 5 . 3  m s  + 4 0 – 1 6 
2 1 4   1 9 . 3 1 7  m s  3 
2 1 5  ( 9 / 2 – )  1 7 . 8 1 5  m s  4 
2 1 6   1 7 . 8 1 0 5  m s  1 2   98% ,   2%
2 1 7  ( 9 / 2 – )  1 7 . 0 4 2 . 3  m s  + 5 – 3 
2 1 7 m  ( 2 9 / 2 +)  1 8 . 8 9 1 . 5  m s  + 9 – 4 
2 1 8   1 8 . 6 4 0 . 1 1  m s  2 
2 1 9  9 / 2 –  1 8 . 5 2 5 3  n s  1 0 
2 2 1  9 / 2 –  2 0 . 3 7 4 . 9   s  8 
2 2 2   2 2 . 1 0 s 3 . 3  m s  3 
2 2 3   2 2 . 3 2 5  m s  1 
2 2 4   2 3 . 8 6 0 . 8 5  s  2 
2 2 5   2 4 . 3 3 1 . 7  s  2 
2 2 6   2 6 . 0 2 1 . 8  m  2  74% ,  26%
2 2 7  ( 5 / 2 – )  2 6 . 8 2 1 3 8 . 3  m  3  85% ,  15%
2 2 8  3 +  2 8 . 9 1 1 2 2  h  1  98% ,  2%
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I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 9 1 P a 2 2 9  ( 5 / 2 +)  2 9 . 8 9 0 1 . 5 0  d  5  99 . 52% ,  0 . 48%
2 3 0  ( 2 – )  3 2 . 1 6 7 1 7 . 4  d  5  91 . 6% , – 8 . 4%,

 3 . 210–3%
2 3 1  3 / 2 –  3 3 . 4 2 1 3 2 7 6 0  y  1 1 0  , Ne 1310–10% ,

SF < 210–11%
2 3 2  ( 2 – )  3 5 . 9 3 9 1 . 3 1  d  2 – ,  3 . 010–3%
2 3 3  3 / 2 –  3 7 . 4 8 4 2 6 . 9 6 7  d  2 –
2 3 4  4 +  4 0 . 3 3 6 6 . 7 0  h  5 –
2 3 4 m  ( 0 – )  4 0 . 4 1 0 1 . 1 7  m  3 – 99 . 84% , I T 0 . 16%
2 3 5  ( 3 / 2 – )  4 2 . 3 2 2 4 . 5  m  2 –
2 3 6  1 ( – )  4 5 . 3 9 . 1  m  1 –
2 3 7  ( 1 / 2 +)  4 7 . 6 8 . 7  m  2 –
2 3 8  ( 3 – )  5 0 . 7 6 2 . 3  m  1 – , SF < 2 . 610–6%
2 3 9  ( 1 / 2 +)  5 3 . 2 s 1 0 6  m  3 0 –
2 4 0   5 6 . 8 s  2  m  – ?

 9 2 U  2 1 8  0 +  2 1 . 8 8 s 1 . 5  m s  + 7 3 – 7 
2 1 9  ( 9 / 2 +)  2 3 . 2 1 4 2   s  + 3 4 – 1 3 
2 2 0  0 +  2 3 . 0 s  6 0  n s   ? ,  ?
2 2 1   2 4 . 5 s  0 . 7  s   ? ,  ?
2 2 2  0 +  2 4 . 3 s 1 . 0   s  + 1 0 – 4 
2 2 3  ( 7 / 2 +)  2 5 . 8 2 5 5   s  1 0 
2 2 4  0 +  2 5 . 7 0 0 . 9  m s  3 
2 2 5   2 7 . 3 7 6 0  m s  1 0 
2 2 6  0 +  2 7 . 3 3 0 . 3 5  s  1 5 
2 2 7  ( 3 / 2 +)  2 9 . 0 1 1 . 1  m  1 
2 2 8  0 +  2 9 . 2 2 9 . 1  m  2  > 95% ,  < 5%
2 2 9  ( 3 / 2 +)  3 1 . 2 0 1 5 8  m  3   80% ,   20%
2 3 0  0 +  3 1 . 6 0 3 2 0 . 8  d   , SF < 110–10%
2 3 1  ( 5 / 2 – )  3 3 . 8 0 3 4 . 2  d  1 
2 3 1  ( 3 / 2 + , 5 / 2 +)  3 3 . 8 0 3 4 . 2  d  1   410–3%
2 3 2  0 +  3 4 . 6 0 2 6 8 . 9  y  4  , Ne 910–10% ,

SF < 110–12%
2 3 3  5 / 2 +  3 6 . 9 1 3 1 . 5 9 2  1 0 5  y  2  , SF < 610–11% ,

Ne 710–11%
2 3 4  0 +  3 8 . 1 4 1 2 . 4 5 5  1 0 5  y  6 

0 . 0 0 5 4 %  5  
,

SF 1 . 610–9% ,
Mg 110–11% ,
Ne 910–12%

2 3 5  7 / 2 –  4 0 . 9 1 4 7 0 3 . 8  1 0 6  y  5 
0 . 7 2 0 4 %  6  

,
SF 7 . 010–9% ,
Ne 810–10%

2 3 5 m  1 / 2 +  4 0 . 9 1 4  2 5  m  I T
2 3 6  0 +  4 2 . 4 4 1 2 . 3 4 2  1 0 7  y  3  , SF 9 . 410–8% ,

30Mg
2 3 7  1 / 2 +  4 5 . 3 8 6 6 . 7 5  d  1 –
2 3 8  0 +  4 7 . 3 0 4 4 . 4 6 8  1 0 9  y  3  , SF 5 . 410–5%

9 9 . 2 7 4 2 %  1 0
2 3 9  5 / 2 +  5 0 . 5 6 9 2 3 . 4 5  m  2 –
2 4 0  0 +  5 2 . 7 0 9 1 4 . 1  h  1 –
2 4 1   5 6 . 2 s  5  m  – ?
2 4 2  0 +  5 8 . 6 s 1 6 . 8  m  5 –

 9 3 N p 2 2 5  ( 9 / 2 – )  3 1 . 5 8  > 2   s  
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 9 3 N p 2 2 6   3 2 . 7 2 s 3 5  m s  1 0 
2 2 7   3 2 . 5 6 0 . 5 1  s 6 
2 2 8   3 3 . 7 s 6 1 . 4  s  1 4  60% ,  40%
2 2 9   3 3 . 7 6 4 . 0  m  2  > 50% ,  < 50%
2 3 0   3 5 . 2 2 4 . 6  m  3   97% ,   3%
2 3 1  ( 5 / 2 )  3 5 . 6 1 4 8 . 8  m  2  98% ,  2%
2 3 2  ( 4 +)  3 7 . 4 s 1 4 . 7  m  3 
2 3 3  ( 5 / 2 +)  3 7 . 9 4 3 6 . 2  m  1  ,   1 . 010–3%
2 3 4  ( 0 +)  3 9 . 9 5 0 4 . 4  d  1 
2 3 5  5 / 2 +  4 1 . 0 3 8 3 9 6 . 1  d  1 2  ,  2 . 610–3%
2 3 6  ( 6 – )  4 3 . 3 7 1 5 4  1 0 3  y  6  87 . 3% , – 12 . 5%,

 0 . 16%
2 3 6 m  1  4 3 . 4 3 2 2 . 5  h  4  52% , – 48%
2 3 7  5 / 2 +  4 4 . 8 6 8 2 . 1 4 4  1 0 6  y  7  , SF  210–10%
2 3 8  2 +  4 7 . 4 5 1 2 . 1 1 7  d  2 –
2 3 9  5 / 2 +  4 9 . 3 0 5 2 . 3 5 6 5  d  4 –
2 4 0  1 (+)  5 2 . 3 2 7 . 2 2  m  2 – 99 . 89%
2 4 0  ( 5 +)  5 2 . 3 2 6 1 . 9  m  2 –
2 4 1  ( 5 / 2 +)  5 4 . 2 6 1 3 . 9  m  2 –
2 4 2 m  ( 1 +)  5 7 . 4 s 2 . 2  m  2 –
2 4 2 m  ( 6 )  5 7 . 4 s 5 . 5  m  1 –
2 4 3  ( 5 / 2 – )  5 9 . 8 7 s 1 . 8 5  m  1 5 –
2 4 4  ( 7 – )  6 3 . 2 s 2 . 2 9  m  1 6 –

 9 4 P u 2 2 8  0 +  3 6 . 0 7  0 . 2  s  
2 2 9  ( 3 / 2 +)  3 7 . 3 9  > 2   s  
2 3 0  0 +  3 6 . 9 3  2 0 0  s    100%
2 3 1  ( 3 / 2 +)  3 8 . 4 s 8 . 6  m  5  90% ,  10%
2 3 2  0 +  3 8 . 3 6 3 4 . 1  m  7  80% ,  20%
2 3 3   4 0 . 0 4 2 0 . 9  m  4  99 . 88% ,  0 . 12%
2 3 4  0 +  4 0 . 3 3 8 8 . 8  h  1   94% ,   6%
2 3 5  ( 5 / 2 +)  4 2 . 1 8 2 5 . 3  m  5  ,  2 . 710–3%
2 3 6  0 +  4 2 . 8 9 4 2 . 8 5 8  y  8  , SF 1 . 910–7%
2 3 7  7 / 2 –  4 5 . 0 8 8 4 5 . 2  d  1  ,  4 . 210–3%
2 3 7 m  1 / 2 +  4 5 . 2 3 4 0 . 1 8  s  2 I T
2 3 8  0 +  4 6 . 1 5 9 8 7 . 7  y  3  , SF 1 . 810–7%
2 3 9  1 / 2 +  4 8 . 5 8 3 2 4 1 1 0  y  3 0  , SF 310–10%
2 4 0  0 +  5 0 . 1 2 1 6 5 6 4  y  1 1  , SF 5 . 710–6%
2 4 1  5 / 2 +  5 2 . 9 5 1 1 4 . 2 9 0  y  6 – ,  2 . 510–3% ,

SF > 2 . 10–14%
2 4 2  0 +  5 4 . 7 1 3 3 . 7 3 3  1 0 5  y  1 2  , SF 5 . 510–4%
2 4 3  7 / 2 +  5 7 . 7 5 0 4 . 9 5 6  h  3 –
2 4 4  0 +  5 9 . 8 0 0 8 . 0 0  1 0 7  y  9  99 . 88% , SF 0 . 12%
2 4 5  ( 9 / 2 – )  6 3 . 1 0 1 0 . 5  h  1 –
2 4 6  0 +  6 5 . 3 9 1 0 . 8 4  d  2 –
2 4 7   6 9 . 0 s 2 . 2 7  d  2 3 –

 9 5 A m 2 3 1   4 2 . 4 s  1 0  s   ? ,  ?
2 3 2   4 3 . 4 s 7 9  s  2   98% ,   2%
2 3 3   4 3 . 3 s  2  m   ? ,  ?
2 3 4   4 4 . 5 s 2 . 3 2  m  8  99 . 96% ,  0 . 04%
2 3 5   4 4 . 7 s 1 5  m s  5 
2 3 6   4 6 . 2 s 4 . 4  m  8 
2 3 7  5 / 2 ( – )  4 6 . 5 5 7 3 . 0  m  1 0  99 . 98% ,  0 . 03%
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 9 5 A m 2 3 8  1 +  4 8 . 4 2 9 8  m  2  > 99 . 99% ,
 1 . 010–4%

2 3 9  ( 5 / 2 ) –  4 9 . 3 8 6 1 1 . 9  h  1  99 . 99% ,  0 . 01%
2 4 0  ( 3 – )  5 1 . 5 0 5 0 . 8  h  3  ,  1 . 910–4%
2 4 1  5 / 2 –  5 2 . 9 3 0 4 3 2 . 2  y  7  , SF 410–10%
2 4 2  1 –  5 5 . 4 6 4 1 6 . 0 2  h  2 – 82 . 7% ,  17 . 3%
2 4 2 m  5 –  5 5 . 5 1 3 1 4 1  y  2 I T 99 . 54% ,  0 . 46%,

SF < 4 . 710–9%
2 4 2 m   5 7 . 6 6 4 1 4 . 0  m s  1 0 SF  100% ,  < 1 . 5%,

I T > 0%
2 4 3  5 / 2 –  5 7 . 1 6 8 7 3 7 0  y  4 0  , SF 3 . 710–9%
2 4 4  ( 6 – )  5 9 . 8 7 6 1 0 . 1  h  1 –
2 4 4 m  1 +  5 9 . 9 6 4  2 6  m  – 99 . 96% ,  0 . 04%
2 4 5  ( 5 / 2 )+  6 1 . 8 9 4 2 . 0 5  h  1 –
2 4 6  ( 7 – )  6 4 . 9 9 3 9  m  3 –
2 4 6 m  2 ( – )  6 4 . 9 9 2 5 . 0  m  2 – , I T < 0 . 02%
2 4 7  ( 5 / 2 )  6 7 . 1 s 2 3 . 0  m  1 3 –
2 4 8   7 0 . 6 s  1 0  m  –
2 4 9   7 3 . 1 s  2  m  – ?

 9 6 C m 2 3 2  0 + 1  m  ? SF < 30 . 3%
2 3 3   4 7 . 3 s  1  m   ? ,  ?
2 3 4  0 +  4 6 . 8 s  2  m   ? ,  ?
2 3 5   4 8 . 1 s  5  m   ? ,  ?
2 3 6  0 +  4 7 . 9 s  1 0  m   , 
2 3 7   4 9 . 3 s  2 0  m   ? ,  ?
2 3 8  0 +  4 9 . 3 8 2 . 4  h  1   90% ,   10%
2 3 9  ( 7 / 2 – )  5 1 . 2 s  2 . 9  h   ,  < 0 . 1%
2 4 0  0 +  5 1 . 7 1 6 2 7  d  1  > 99 . 5% ,  < 0 . 5%,

SF 3 . 910–6%
2 4 1  1 / 2 +  5 3 . 6 9 8 3 2 . 8  d  2  99% ,  1%
2 4 2  0 +  5 4 . 7 9 9 1 6 2 . 8  d  2  , SF 6 . 410–6% ,

34S i
2 4 3  5 / 2 +  5 7 . 1 7 7 2 9 . 1  y  1  99 . 71% ,  0 . 29%,

SF 5 . 310–9%
2 4 4  0 +  5 8 . 4 4 8 1 8 . 1 0  y  2  , SF 1 . 410–4%
2 4 5  7 / 2 +  6 0 . 9 9 9 8 5 0 0  y  1 0 0  , SF 6 . 110–7%
2 4 6  0 +  6 2 . 6 1 3 4 7 6 0  y  4 0  99 . 97% ,

SF 2 . 610–2%
2 4 7  9 / 2 –  6 5 . 5 2 8 1 . 5 6  1 0 7  y  5 
2 4 8  0 +  6 7 . 3 8 6 3 . 4 8  1 0 5  y  6  91 . 61% , SF 8 . 39%
2 4 9  1 / 2 (+)  7 0 . 7 4 4 6 4 . 1 5  m  3 –
2 5 0  0 +  7 2 . 9 8  9 7 0 0  y  SF  80% ,   11%,

–  9%
2 5 1  ( 1 / 2 +)  7 6 . 6 4 1 6 . 8  m  2 –
2 5 2  0 +  7 9 . 1 s  < 2  d  –

 9 7 B k 2 3 5   5 2 . 7 s  2 0  s   ? ,  ?
2 3 6   5 3 . 4 s  1  m   ? ,  ?
2 3 7   5 3 . 2 s  1  m   ? ,  ?
2 3 8   5 4 . 3 s 1 4 4  s  5  , SF 0 . 048%, 
2 3 9  ( 7 / 2 +)  5 4 . 4 s  3  m   ?
2 4 0   5 5 . 7 s 4 . 8  m  8   100% , SFw
2 4 1  ( 7 / 2 +)  5 6 . 1 s  3  m   ? ,  ?
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I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 9 7 B k 2 4 2   5 7 . 8 s 7 . 0  m  1 3 
2 4 3  ( 3 / 2 – )  5 8 . 6 8 6 4 . 5  h  2   99 . 85% ,   0 . 15%
2 4 4  ( 1 – )  6 0 . 7 0 4 . 3 5  h  1 5  99 . 994% ,

 6 . 010–3%
2 4 5  3 / 2 –  6 1 . 8 1 0 4 . 9 4  d  3  99 . 88% ,  0 . 12%
2 4 6 m  2 ( – )  6 3 . 9 6 1 . 8 0  d  2  ,  < 0 . 2%
2 4 7  ( 3 / 2 – )  6 5 . 4 8 3 1 3 8 0  y  2 5 0   100%
2 4 8   6 8 . 0 7 s  > 9  y  
2 4 8 m  1 ( – )  6 8 . 0 7 s 2 3 . 7  h  2 – 70% ,  30%
2 4 9  7 / 2 +  6 9 . 8 4 3 3 3 0  d  4 – ,  1 . 410–3% ,

SF 4 . 710–8%
2 5 0  2 –  7 2 . 9 4 6 3 . 2 1 7  h  5 –
2 5 1  ( 3 / 2 – )  7 5 . 2 2 5 5 . 6  m  1 1 –
2 5 2   7 8 . 5 s  2  m  – ? ,  ?
2 5 3   8 0 . 9 s  1 0  m  – ?
2 5 4   8 4 . 4 s  2  m  – ?

 9 8 C f 2 3 7   5 7 . 8 s 2 . 1  s  3  ? , SF  10%
2 3 8  0 +  5 7 . 2 s 2 1 .  m s  2 SF
2 3 9   5 8 . 3 s 3 9  s  + 3 7 – 1 2  , 
2 4 0  0 +  5 8 . 0 s 1 . 0 6  m  1 5 SF  2 . 1% , 
2 4 1   5 9 . 4 s 3 . 7 8  m  7 0   75% ,   25%
2 4 2  0 +  5 9 . 3 3 3 . 4  m  2 SF  0 . 014% , 
2 4 3  ( 1 / 2 +)  6 0 . 9 s 1 0 . 7  m  5   86% ,   14%
2 4 4  0 +  6 1 . 4 7 0 1 9 . 4  m  6 
2 4 5  ( 5 / 2 +)  6 3 . 4 s 4 5 . 0  m  1 5  64% ,  36%
2 4 6  0 +  6 4 . 0 8 6 3 5 . 7  h  5  ,  < 4 . 010–3% ,

SF 2 . 310–4%
2 4 7  ( 7 / 2 +)  6 6 . 1 2 9 3 . 1 1  h  3  99 . 97% ,  0 . 04%
2 4 8  0 +  6 7 . 2 3 3 3 3 3 . 5  d  2 8  , SF 2 . 910–3%
2 4 9  9 / 2 –  6 9 . 7 1 9 3 5 1  y  2  , SF 5 . 010–7%
2 5 0  0 +  7 1 . 1 6 6 1 3 . 0 8  y  9  99 . 92% , SF 0 . 08%
2 5 1  1 / 2 +  7 4 . 1 2 8 8 9 8  y  4 4  , SF
2 5 2  0 +  7 6 . 0 2 8 2 . 6 4 5  y  8  96 . 91% , SF 3 . 09%
2 5 3  ( 7 / 2 +)  7 9 . 2 9 5 1 7 . 8 1  d  8 – 99 . 69% ,  0 . 31%
2 5 4  0 +  8 1 . 3 3 6 0 . 5  d  2 SF 99 . 69% ,  0 . 31%
2 5 5  ( 7 / 2 +)  8 4 . 8 s 8 5  m  1 8 –
2 5 6  0 +  8 7 . 0 s 1 2 . 3  m  1 2 SF , – < 1%,

  1 . 010–6%

 9 9 E s 2 4 1  ( 3 / 2 – )  6 4 . 0 s 8  s  + 6 – 4 
2 4 2   6 4 . 9 s 2 3 . 9  s  2 8  ,  , SF
2 4 3   6 4 . 9 s 1 9  s  4   70% ,   30%
2 4 4   6 6 . 1 s 3 7  s  4  96% ,  4%
2 4 5  ( 3 / 2 – )  6 6 . 4 s 1 . 1  m  1  60% ,  40%
2 4 6 m   6 8 . 0 s 7 . 7  m  5  90 . 1% ,  9 . 9%,

 3 . 010–3%
2 4 7  ( 7 / 2 +)  6 8 . 6 0 s 4 . 5 5  m  2 6   93% ,   7%
2 4 8  ( 2 – , 0 +)  7 0 . 2 9 s 2 7  m  5  99 . 7% ,   0 . 25%
2 4 9  7 / 2 +  7 1 . 1 7 s 1 0 2 . 2  m  6  99 . 43% ,  0 . 57%
2 5 0  1 ( – )  7 3 . 3 s 2 . 2 2  h  5   99% ,   1%
2 5 0  ( 6 +)  7 3 . 3 s 8 . 6  h  1  > 97% ,  < 3%
2 5 1  ( 3 / 2 – )  7 4 . 5 0 4 3 3  h  1  99 . 5% ,  0 . 5%
2 5 2  ( 5 – )  7 7 . 2 9 4 7 1 . 7  d  1 9  78% ,  22%,

–  0 . 01%
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I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

 9 9 E s 2 5 3  7 / 2 +  7 9 . 0 0 7 2 0 . 4 7  d  3  , SF 8 . 710–6%
2 5 4  ( 7 +)  8 1 . 9 8 6 2 7 5 . 7  d  5  ,  < 1 . 010–4% ,

SF < 3 . 010–6% ,
– 1 . 710–6%

2 5 4 m  2 +  8 2 . 0 6 4 3 9 . 3  h  2 – 98% , I T < 3%,
 0 . 33% ,  0 . 08%,
SF < 0 . 05%

2 5 5  ( 7 / 2 +)  8 4 . 0 8 3 9 . 8  d  1 2 – 92% ,  8%,
SF 4 . 110–3%

2 5 6  ( 1 + , 0 – )  8 7 . 2 s 2 5 . 4  m  2 4 –
2 5 6 m  ( 8 +)  8 7 . 2 s 7 . 6  h  –
2 5 7   8 9 . 4 s 7 . 7  d  2 – , SF

1 0 0 F m 2 4 2  0 +  6 8 . 4 s 0 . 8  m s  2 SF
2 4 3   6 9 . 4 s 0 . 1 8  s  + 8 – 4   100% , SF  0 . 4%
2 4 4  0 +  6 9 . 0 s 3 . 3  m s  4 SF  100%
2 4 5   7 0 . 2 s 4 . 2  s  1 3   100% , SF  0 . 1%
2 4 6  0 +  7 0 . 1 2 1 . 1  s  2  92% , SF 8%,   1%
2 4 7 ?   7 1 . 6 s 3 5  s  4   50% ,   50%
2 4 7 m   7 1 . 6 s 9 . 2  s  2 3   100%
2 4 8  0 +  7 1 . 9 0 3 6  s  3  97% ,  3%, SF 0 . 1%
2 4 9  ( 7 / 2 +)  7 3 . 6 s 2 . 6  m  7  67% ,  33%
2 5 0  0 +  7 4 . 0 7 3 3  m  3  > 90% ,  < 10%,

SF 7 . 110–3%
2 5 0 m   7 5 . 0 7 1 . 8  s  1 I T > 80% ,

SF  0 . 810–4%
2 5 1  ( 9 / 2 – )  7 5 . 9 7 9 5 . 3 0  h  8  98 . 2% ,  1 . 8%
2 5 2  0 +  7 6 . 8 1 1 2 5 . 3 9  h  4  , SF 2 . 310–3%
2 5 3  ( 1 / 2 )+  7 9 . 3 4 1 3 . 0 0  d  1 2  88% ,  12%
2 5 4  0 +  8 0 . 8 9 8 3 . 2 4 0  h  2  99 . 94% , SF 0 . 06%
2 5 5  7 / 2 +  8 3 . 7 9 3 2 0 . 0 7  h  7  , SF 2 . 410–5%
2 5 6  0 +  8 5 . 4 8 0 1 5 7 . 6  m  1 3 SF 91 . 9% ,  8 . 1%
2 5 7  ( 9 / 2 +)  8 8 . 5 8 4 1 0 0 . 5  d  2  99 . 79% , SF 0 . 21%
2 5 8  0 +  9 0 . 4 s 3 6 0   s  2 0 SF
2 5 9   9 3 . 7 s 1 . 5  s  3 SF
2 6 0  0 +  4  m s  SF

1 0 1 M d 2 4 5  ( 1 / 2 – )  7 5 . 5 s 9 0 0   s  2 5 0 SF ,  0 . 26%
2 4 5 m   7 5 . 6 s 0 . 3 5  s  + 2 3 – 1 6  , 
2 4 6 m   7 6 . 3 s 1 . 0  s  4  > 0% ,  > 0%, SF
2 4 7   7 6 . 2 s 0 . 3 8  s  8 SF  55% ,  45%
2 4 8   7 7 . 2 s 7  s  3  80% ,  20%,

SF  0 . 05%
2 4 9   7 7 . 3 s 2 4  s  4  > 60% ,   40%
2 5 0   7 8 . 7 s 5 2  s  6  93% ,  7%
2 5 1   7 9 . 1 s 4 . 0  m  5   90% ,   10%
2 5 2   8 0 . 7 s 2 . 3  m  8   100%
2 5 3  ( 1 / 2 – )  8 1 . 3 s 6  m  + 1 2 – 3   100% , 
2 5 4   8 3 . 6 s 1 0  m  3   100%
2 5 4   8 3 . 6 s 2 8  m  8   100%
2 5 5  ( 7 / 2 – )  8 4 . 8 3 6 2 7  m  2  92% ,  8%,

SF < 0 . 15%
2 5 6  ( 1 – )  8 7 . 6 1 7 7  m  2  90 . 8% ,  9 . 2%,

SF < 3%
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

1 0 1 M d 2 5 7  ( 7 / 2 – )  8 8 . 9 9 0 5 . 5 2  h  5  85% ,  15%, SF < 1%
2 5 8  ( 8 – )  9 1 . 6 8 3 5 1 . 5  d  3  , SF  0 . 003%
2 5 8 m  ( 1 – )  9 1 . 6 8 3 5 7 . 0  m  9   70% , SF  30%,

 1 . 2%
2 5 9   9 3 . 6 s 9 6  m  3 SF  100% ,  < 1 . 3%
2 6 0   9 6 . 5 s 3 1 . 8  d  5 SF  42% ,   25%,

  23% , –  10%

1 0 2 N o 2 4 9   8 1 . 8 s  ? ,  ?
2 5 0  0 +  8 1 . 5 s 0 . 2 5  m s  5 SF ,   0 . 05%
2 5 1  ( 7 / 2 +)  8 2 . 9 s 0 . 8  s  3   100% ,  , SF  8%
2 5 2  0 +  8 2 . 8 7 2 . 2 7  s  1 4  58% ,  23%, SF 19%
2 5 3  ( 9 / 2 – )  8 4 . 4 s 1 . 6 2  m  1 5   100% , 
2 5 4  0 +  8 4 . 7 2 5 4  s  3  90% ,  10%,

SF 0 . 19%
2 5 4 m   8 5 . 2 2 0 . 2 8  s  4 I T > 80% , SF  0 . 2%
2 5 5  ( 1 / 2 +)  8 6 . 8 5 3 . 1  m  2  61% ,  39%
2 5 6  0 +  8 7 . 8 1 7 2 . 9 1  s  5  99 . 47% , SF 0 . 53%
2 5 7  ( 7 / 2 +)  9 0 . 2 2 2 5  s  2   100% , SF  1 . 5%
2 5 8  0 +  9 1 . 5 s 1 . 2  m s  2 SF ,  0 . 001%
2 5 9   9 4 . 1 s 5 8  m  5  75% ,  25%,

SF < 10%
2 6 0  0 +  9 5 . 6 s 1 0 6  m s  8 SF
2 6 1   9 8 . 5 s – , 
2 6 2  0 + 1 0 0 . 2 s 5  m s  1 SF

1 0 3 L r 2 5 1   8 7 . 9 s  ? ,  ?
2 5 2   8 8 . 8 s 0 . 3 6  s  + 1 1 – 7   90% ,   10%,

SF < 1%
2 5 3 m   8 8 . 7 s 0 . 5 7  s  + 7 – 6  90% ,  , SF < 2%
2 5 3 m   8 8 . 7 s 1 . 5  s  + 3 – 2  90% ,  , SF < 2%
2 5 4   9 0 . 0 s 1 3  s  2  78% ,  22%,

SF < 0 . 1%
2 5 5   9 0 . 1 s 2 2  s  4  85% ,  < 30%,

SF  0 . 1%
2 5 6   9 2 . 0 s 2 7  s  3  85% ,  15%,

SF < 0 . 03%
2 5 7   9 2 . 8 s 0 . 6 4 6  s  2 5   100% , SF  0 . 03%
2 5 8   9 4 . 9 s 3 . 9  s  4  > 95% ,  < 5%,

SF < 5%
2 5 9   9 5 . 9 3 s 6 . 2  s  3  78% , SF 22%
2 6 0   9 8 . 3 s 1 8 0  s  3 0  80% ,  < 40%,

SF < 10%
2 6 1   9 9 . 6 s 3 9  m  1 2 SF
2 6 2  1 0 2 . 2 s 3 . 6  h  2  , SF < 10%
2 6 3  1 0 3 . 8 s

1 0 4 R f 2 5 3 m   9 3 . 8 s 4 8   s  + 1 7 – 1 0 SF  100% , 
2 5 3 m   9 3 . 8 s  1 . 8  s  SF  50% ,   50%
2 5 4  0 +  9 3 . 3 s 2 3   s  3 SF  100% ,   0 . 3%
2 5 5  ( 9 / 2 – )  9 4 . 5 s 1 . 5  s  2  52% , SF 48%
2 5 5 m   9 4 . 5 s 0 . 8  s  + 5 – 2   100%
2 5 6  0 +  9 4 . 2 5 6 . 4  m s  2 SF 99 . 68% ,  0 . 32%
2 5 7  ( 1 / 2 +)  9 6 . 0 s 4 . 7  s  3  < 100% , SF  1 . 4%,

 > 0%
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

1 0 4 R f 2 5 7 m   9 6 . 0 s 3 . 9  s  4  < 100% , SF  1 . 4%,
 > 0%

2 5 8  0 +  9 6 . 5 s 1 2  m s  2 SF  87% ,   13%
2 5 9   9 8 . 3 9 s 3 . 2  s  6  92% , SF 8%
2 6 0  0 +  9 9 . 1 s 2 1  m s  1 SF  100% ,  ?
2 6 1  1 0 1 . 3 s 6 5  s  1 0  > 80% ,  < 15%,

SF < 10%
2 6 2  0 + 1 0 2 . 4 s 2 . 1  s  2 SF
2 6 3  1 0 4 . 8 s 1 0  m  2 SF  100% , 
2 6 4  0 + 1 0 6 . 2 s

1 0 5 D b 2 5 5  1 0 0 . 0 s 1 . 6  s  + 6 – 4   80% , SF  20%
2 5 6  1 0 0 . 7 s 1 . 9  s  + 5 – 3   90% , SF  40%,

  35%
2 5 7  1 0 0 . 5 s 0 . 7 6  s  + 1 5 – 1 1   94% , SF  6%
2 5 7 m  1 0 0 . 5 s 1 . 5 0  s  + 1 9 – 1 5   81% , SF 19%
2 5 8  1 0 1 . 9 s 4 . 4  s  + 9 – 6  67% ,  33%, SF < 1%
2 5 8 m  1 0 1 . 9 s 2 0  s  1 0 
2 5 9  1 0 2 . 2 s
2 6 0  1 0 3 . 8 s 1 . 5 2  s  1 3   90 . 4% , SF  9 . 6%,

 < 2 . 5%
2 6 1  1 0 4 . 4 s 1 . 8  s  4   82% , SF  18%
2 6 2  1 0 6 . 3 s 3 4  s  4  64% , SF 33%,   3%
2 6 3  1 0 7 . 2 s 2 7  s  + 1 0 – 7 SF 57% ,  43%
2 6 4  1 0 9 . 4 s
2 6 5  1 1 0 . 5 s

1 0 6 S g 2 5 8  0 + 1 0 5 . 4 s 2 . 9  m s  + 1 3 – 7 SF  100% , 
2 5 9  ( 1 / 2 +) 1 0 6 . 8 s 0 . 4 8  s  + 2 8 – 1 3  90% , SF < 20%
2 6 0  0 + 1 0 6 . 6 0 3 . 6  m s  9  50% , SF 50%
2 6 1  1 0 8 . 2 s 0 . 2 3  s  6   100% , SF < 1%
2 6 2  0 + 1 0 8 . 5 s
2 6 3  1 1 0 . 2 s 1 . 0  s  2  > 70% , SF < 30%
2 6 3 m  1 1 0 . 2 s 0 . 1 2  s   , I T
2 6 4  0 + 1 1 0 . 8 s
2 6 5  ( 9 / 2 +) 1 1 2 . 8 s 8  s  3 SF  57% ,   43%
2 6 6  0 + 1 1 3 . 6 s 2 1  s  + 2 0 – 1 2  50% , SF
2 6 9  ?   

1 0 7 B h 2 6 0  1 1 3 . 5 s   100%
2 6 1  1 1 3 . 5 s 1 2  m s  + 5 – 3  95% , SF < 10%
2 6 2  1 1 4 . 6 s 1 0 2  m s  2 6   89% , SF  11%
2 6 2 m  1 1 4 . 9 s 8 . 0  m s  2 1   89% , SF  11%
2 6 3  1 1 4 . 7 s
2 6 4  1 1 6 . 2 s 0 . 4 4  s  + 6 0 – 1 6   100%
2 6 5  1 1 6 . 6 s
2 6 6  1 1 8 . 3 s

1 0 8 H s 2 6 3  1 1 9 . 9 s   100%
2 6 4  0 + 1 1 9 . 6 1  0 . 8  m s    50% , SF  50%
2 6 5  1 2 1 . 1 s 2 . 0  m s  + 3 – 2   100% , SF  1%
2 6 6  0 + 1 2 1 . 1 s
2 6 7  ( 9 / 2 +) 1 2 2 . 7 s 2 6  m s  + 2 0 – 1 0  , SF ?
2 6 9  ( 3 / 2 +) 1 2 4 . 9 s 9  s  4 
2 7 3  1 . 2  s  + 1 7 – 6 
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N u c l e a r  W a l l e t  C a r d s

I s o t o p e  T /12,   ,  o r
Z E l A J  ( M e V ) A b u n d a n c e D e c a y  M o d e

1 0 8 H s 2 7 7  1 6 . 5  m  SF

1 0 9 M t 2 6 6  1 2 8 . 5 s 0 . 8  m s  2  , SF ?
2 6 6 m  1 2 8 . 9 s 3 . 8  m s  8 
2 6 7  1 2 8 . 1 s
2 6 8  ( 5 + , 6 +) 1 2 9 . 3 s 0 . 0 7  s  + 1 0 – 3 

1 1 0   2 6 7  ( 1 1 / 2 – ) 1 3 4 . 1 s 3   s  + 6 – 2 
2 6 9  ( 1 / 2 +) 1 3 5 . 2 s 0 . 1 7  m s  + 1 7 – 6 
2 7 1  ( 3 / 2 +) 1 3 6 . 1 s 0 . 0 6  s  + 2 7 – 3 
2 7 1 m  ( 9 / 2 +) 1 3 6 . 1 s 1 . 1  m s  + 6 – 3 
2 7 2  0 + 1 3 6 . 3 s  8 . 6  m s  SF
2 7 3  ( 3 / 2 +) 1 3 9 . 0 s  0 . 1 8  m s  
2 7 3 m  ( 1 3 / 2 – ) 1 3 9 . 2 s  1 2 0  m s  
2 7 7  3 . 0  m s  + 4 7 – 1 5 
2 8 1  1 . 6  m  

1 1 1   2 7 2  ( 5 + , 6 +) 1 4 3 . 0 s 1 . 5  m s  + 2 0 – 5 
1 1 2   2 7 7  ( 3 / 2 +) 0 . 2 4  m s  + 4 3 – 9 

2 8 1  0 . 8 9  m s  + 1 3 0 – 4 5 
2 8 3  8 1  s  + 1 4 7 – 3 2 SF
2 8 5  1 5 . 4  m  

1 1 4   2 8 5  0 . 5 8  m s  + 8 7 – 2 9 
2 8 7  5 . 5  s  + 1 0 – 2 
2 8 9  3 0 . 4  s  

1 1 6   2 8 9  0 . 6 0  m s  + 8 6 – 3 0 
1 1 8   2 9 3  0 . 1 2  m s  + 1 8 – 6 



A p p – I – i

A p p e n d i x – I  T a b l e  o f  E l e m e n t a l  P r o p e r t i e s

 Z E l A t o m ic D e n s i t y M e l t i n g B oi l i n g O x i d a t io n        
W e i g h t a (g /cc) b P t .  ( C ) b P t .  ( C ) b S t a t e s b      

 1 H 1 . 0 0 7 9 4  7 8 . 9 8 8  1 0 – 5 d – 2 5 9 . 3 4 – 2 5 2 . 8 7 + 1 , – 1        
 2 H e 4 . 0 0 2 6 0 2  2 1 . 7 8 5  1 0 – 4f              – 2 6 8 . 9 3 0       

 ( 2 6  a t m )  
 3 L i 6 . 9 4 1  2 0 . 5 3 4 c 1 8 0 . 5 1 3 4 2 + 1        

 4 B e 9 . 0 1 2 1 8 2  3 1 . 8 4 8 c 1 2 8 7 2 4 7 1 + 2        
 ( 5  m m )  

 5 B 1 0 . 8 1 1  5 2 . 3 4 h 2 0 7 5 4 0 0 0 + 3        
 ( s u b l . )  

 6 C 1 2 . 0 1 1  1 . 8  t o  2 . 1 i  3 5 5 0 4 8 2 7 + 2 , + 4 , – 4        
 7 N 1 4 . 0 0 6 7  2 0 . 0 0 1 2 5 0 6 j – 2 1 0 . 0 0 – 1 9 5 . 7 9 + 1 , + 2 , + 3 , + 4 ,        

 + 5 , – 1 , – 2 , – 3  
 8 O 1 5 . 9 9 9 4  3 0 . 0 0 1 4 2 9 k – 2 1 8 . 7 9 – 1 8 2 . 9 5 – 2        

 9 F 1 8 . 9 9 8 4 0 3 2  5 0 . 0 0 1 6 9 6 – 2 1 9 . 6 2 g – 1 8 8 . 1 2 g – 1        
 1 0 N e 2 0 . 1 7 9 7  6 8 . 9 9 9 0  1 0 – 4 – 2 4 8 . 5 9 – 2 4 6 . 0 8 8 g 0

 1 1 N a 2 2 . 9 8 9 7 7 0  2 0 . 9 7 1 c 9 7 . 7 2 8 8 3 + 1        
 1 2 M g 2 4 . 3 0 5 0  6 1 . 7 3 8 c 6 5 0 1 0 9 0 + 2        

 1 3 Al 2 6 . 9 8 1 5 3 9  5 2 . 6 9 8 9 c 6 6 0 . 3 2 2 5 1 9 + 3        
 1 4 S i 2 8 . 0 8 5 5  3 2 . 3 3 e 1 4 1 4 3 2 6 5 + 2 , + 4 , – 4        

 1 5 P 3 0 . 9 7 3 7 6 1  2 1 . 8 2 l 4 4 . 1 5 l 2 7 7 l + 3 , + 5 , – 3        
 1 6 S 3 2 . 0 6 5  5 2 . 0 7 c m 1 1 5 . 2 1 m 4 4 4 . 6 0 + 4 , + 6 , – 2        

 1 7 C l 3 5 . 4 5 3  2 0 . 0 0 3 2 1 4 – 1 0 1 . 5 – 3 4 . 0 4 + 1 , + 5 , + 7 , – 1        
 1 8 A r 3 9 . 9 4 8 0 . 0 0 1 7 8 3 7 – 1 8 9 . 3 5 – 1 8 5 . 8 5 0        

 1 9 K 3 9 . 0 9 8 3 0 . 8 6 2 c 6 3 . 3 8 7 5 9 + 1        
 2 0 C a 4 0 . 0 7 8  4 1 . 5 5 c 8 4 2 1 4 8 4 + 2        

 2 1 S c 4 4 . 9 5 5 9 1 0  8 2 . 9 8 9 e 1 5 4 1 2 8 3 0 + 3        
 2 2 T i 4 7 . 8 6 7  4 . 5 4 1 6 6 8 3 2 8 7 + 2 , + 3 , + 4        

 2 3 V 5 0 . 9 4 1 5 6 . 1 1 1 9 1 0 3 4 0 7 + 2 , + 3 , + 4 , + 5        
 ( 1 8 . 7   C )  

 2 4 C r 5 1 . 9 9 6 1  6 7 . 1 8  t o  7 . 2 0 c 1 9 0 7 2 6 7 1 + 2 , + 3 , + 6        
 2 5 M n 5 4 . 9 3 8 0 4 9  9 7 . 2 1  t o  7 . 4 4 n 1 2 4 6 2 0 6 1 + 2 , + 3 , + 4 , + 7        

 2 6 F e 5 5 . 8 4 5  2 7 . 8 7 4 c 1 5 3 8 2 8 6 1 + 2 , + 3        
 2 7 C o 5 8 . 9 3 3 2 0 0  9 8 . 9 c 1 4 9 5 2 9 2 7 + 2 , + 3        
 2 8 N i 5 8 . 6 9 3 4  2 8 . 9 0 2 e 1 4 5 5 2 9 1 3 + 2 , + 3        

 2 9 C u 6 3 . 5 4 6  3 8 . 9 6 c 1 0 8 4 . 6 2 2 5 6 2 + 1 , + 2        
 3 0 Z n 6 5 . 3 9  2 7 . 1 3 3 e 4 1 9 . 5 3 9 0 7 + 2        
 3 1 G a 6 9 . 7 2 3 5 . 9 0 4 2 9 . 7 6 2 2 0 4 + 3        

 ( 2 9 . 6   C )  
 3 2 G e 7 2 . 6 4  1 5 . 3 2 3 e 9 3 8 . 2 5 2 8 3 3 + 2 , + 4        

 3 3 A s 7 4 . 9 2 1 6 0  2 5 . 7 3 o 8 1 7 o 6 1 4 o + 3 , + 5 , – 3        
 ( 2 8  a t m ) ( s u b l . )   

 3 4 S e 7 8 . 9 6  3 4 . 7 9 p 2 2 1 p 6 8 5 p + 4 , + 6 , – 2        
 3 5 B r 7 9 . 9 0 4 3 . 1 2 u – 7 . 2 5 8 . 7 8 + 1 , + 5 , – 1        
 3 6 K r 8 3 . 8 0 0 . 0 0 3 7 3 3 – 1 5 7 . 3 6 – 1 5 3 . 2 2 0        

 3 7 R b 8 5 . 4 6 7 8  3 1 . 5 3 2 c 3 9 . 3 1 6 8 8 + 1        
 3 8 S r 8 7 . 6 2 2 . 5 4 7 7 7 1 3 8 2 + 2        

 3 9 Y 8 8 . 9 0 5 8 5  2 4 . 4 6 9 e 1 5 2 6 3 3 3 6 + 3        
 4 0 Z r 9 1 . 2 2 4  2 6 . 5 0 6 c 1 8 5 5 4 4 0 9 + 4        

 4 1 N b 9 2 . 9 0 6 3 8  2 8 . 5 7 c 2 4 7 7 4 7 4 4 + 3 , + 5        
 4 2 M o 9 5 . 9 4 1 0 . 2 2 c 2 6 2 3 4 6 3 9 + 6        

 4 3 T c ( 9 8 ) 1 1 . 5 0 t 2 1 5 7 4 2 6 5 + 4 , + 6 , + 7        
 4 4 R u 1 0 1 . 0 7  2 1 2 . 4 1 c 2 3 3 4 4 1 5 0 + 3        



A p p – I – i i

A p p e n d i x – I  T a b l e  o f  E l e m e n t a l  P r o p e r t i e s

 Z E l A t o m ic D e n s i t y M e l t i n g B oi l i n g O x i d a t io n        
W e i g h t a (g /cc) b P t .  ( C ) b P t .  ( C ) b S t a t e s b      

 4 5 R h 1 0 2 . 9 0 5 5 0  2 1 2 . 4 1 c 1 9 6 4 3 6 9 5 + 3        
 4 6 P d 1 0 6 . 4 2 1 2 . 0 2 c 1 5 5 4 . 9 2 9 6 3 + 2 , + 4        

 4 7 Ag 1 0 7 . 8 6 8 2  2 1 0 . 5 0 c 9 6 1 . 7 8 2 1 6 2 + 1        
 4 8 C d 1 1 2 . 4 1 1  8 8 . 6 5 c 3 2 1 . 0 7 7 6 7 + 2        
 4 9 I n 1 1 4 . 8 1 8  3 7 . 3 1 c 1 5 6 . 6 0 2 0 7 2 + 3        

 5 0 S n 1 1 8 . 7 1 0  7 5 . 7 5 q 2 3 1 . 9 3 2 6 0 2 + 2 , + 4        
 5 1 S b 1 2 1 . 7 6 0 6 . 6 9 1 c 6 3 0 . 6 3 1 5 8 7 + 3 , + 5 , – 3        

 5 2 T e 1 2 7 . 6 0  3 6 . 2 4 c 4 4 9 . 5 1 9 8 8 + 4 , + 6 , – 2        
 5 3 I 1 2 6 . 9 0 4 4 7  3 4 . 9 3 v 1 1 3 . 7 1 8 4 . 4 + 1 , + 5 , + 7 , – 1        

 5 4 X e 1 3 1 . 2 9 3  6 0 . 0 0 5 8 8 7 – 1 1 1 . 7 5 – 1 0 8 . 0 4 0        
 5 5 C s 1 3 2 . 9 0 5 4 5  2 1 . 8 7 3 c 2 8 . 4 4 6 7 1 + 1        

 5 6 B a 1 3 7 . 3 2 7  7 3 . 5 c 7 2 7 1 8 9 7 + 2        
 5 7 L a 1 3 8 . 9 0 5 5  2 6 . 1 4 5 e 9 2 0 3 4 5 5 + 3        

 5 8 C e 1 4 0 . 1 1 5  4 6 . 7 7 0 e 7 9 9 3 4 2 4 + 3 , + 4        
 5 9 P r 1 4 0 . 9 0 7 6 5  2 6 . 7 7 3 r 9 3 1 3 5 1 0 + 3        

 6 . 6 4 s  
 6 0 N d 1 4 4 . 2 4  3 7 . 0 0 8 1 0 1 6 3 0 6 6 + 3        
 6 1 P m ( 1 4 5 ) 7 . 2 6 4 e 1 0 4 2 3 0 0 0 + 3        

 6 2 S m 1 5 0 . 3 6  3 7 . 5 2 0 r 1 0 7 2 1 7 9 0 + 2 , + 3        
 7 . 4 0 s  

 6 3 E u 1 5 1 . 9 6 5  9 5 . 2 4 4 e 8 2 2 1 5 9 6 + 2 , + 3       
 6 4 G d 1 5 7 . 2 5  3 7 . 9 0 1 e 1 3 1 4 3 2 6 4 + 3        

 6 5 T b 1 5 8 . 9 2 5 3 4  2 8 . 2 3 0 1 3 5 9 3 2 2 1 + 3        
 6 6 D y 1 6 2 . 5 0  3 8 . 5 5 1 e 1 4 1 1 2 5 6 1 + 3        

 6 7 H o 1 6 4 . 9 3 0 3 2  2 8 . 7 9 5 e 1 4 7 2 2 6 9 4 + 3        
 6 8 E r 1 6 7 . 2 5 9  3 9 . 0 6 6 e 1 5 2 9 2 8 6 2 + 3        

 6 9 T m 1 6 8 . 9 3 4 2 1  2 9 . 3 2 1 e 1 5 4 5 1 9 4 6 + 3        
 7 0 Y b 1 7 3 . 0 4  3 6 . 9 0 3 r 8 2 4 1 1 9 4 + 2 , + 3        

 6 . 9 6 6 s  
 7 1 L u 1 7 4 . 9 6 7 9 . 8 4 1 e 1 6 6 3 3 3 9 3 + 3        
 7 2 H f 1 7 8 . 4 9  2 1 3 . 3 1 c 2 2 3 3 4 6 0 3 + 4        

 7 3 T a 1 8 0 . 9 4 7 9 1 6 . 6 5 4 3 0 1 7 5 4 5 8 + 5        
 7 4 W 1 8 3 . 8 4 1 9 . 3 c 3 4 2 2 5 5 5 5 + 6        

 7 5 R e 1 8 6 . 2 0 7 2 1 . 0 2 c 3 1 8 6 5 5 9 6 + 4 , + 6 , + 7        
 ( e s t . )  

 7 6 O s 1 9 0 . 2 3  3 2 2 . 5 7 3 0 3 3 5 0 1 2 + 3 , + 4        
 7 7 I r 1 9 2 . 2 1 7  3 2 2 . 4 2 2 4 4 6 4 4 2 8 + 3 , + 4        

 ( 1 7   C )  
 7 8 P t 1 9 5 . 0 8  3 2 1 . 4 5 c 1 7 6 8 . 4 3 8 2 5 + 2 , + 4        

 7 9 A u 1 9 6 . 9 6 6 5 5  2  1 9 . 3 c 1 0 6 4 . 1 8 2 8 5 6 + 1 , + 3        
 8 0 H g 2 0 0 . 5 9  2 1 3 . 5 4 6 c – 3 8 . 8 3 3 5 6 . 7 3 + 1 , + 2        

 8 1 T l 2 0 4 . 3 8 3 3  2 1 1 . 8 5 c 3 0 4 1 4 7 3 + 1 , + 3        
 8 2 P b 2 0 7 . 2 1 1 . 3 5 c 3 2 7 . 4 6 1 7 4 9 + 2 , + 4        

 8 3 B i 2 0 8 . 9 8 0 3 8  2 9 . 7 4 7 c 2 7 1 . 4 0 1 5 6 4 + 3 , + 5        
 8 4 P o ( 2 0 9 ) 9 . 3 2 r 2 5 4 + 2 , + 4       

 8 5 A t ( 2 1 0 ) 3 0 2     
 8 6 R n ( 2 2 2 ) 0 . 0 0 9 7 3 – 7 1 – 6 1 . 7 0        

 8 7 F r ( 2 2 3 ) 2 7 + 1      
 8 8 R a ( 2 2 6 ) 5 ? 7 0 0 + 2      

 8 9 Ac ( 2 2 7 ) 1 0 . 0 7 t 1 0 5 1 3 1 9 8 + 3       
 9 0 T h 2 3 2 . 0 3 8 0 5  2 1 1 . 7 2 1 7 5 0 4 7 8 8 + 4       



A p p – I – i i i

A p p e n d i x – I  T a b l e  o f  E l e m e n t a l  P r o p e r t i e s

 Z E l A t o m ic D e n s i t y M e l t i n g B oi l i n g O x i d a t io n        
W e i g h t a (g /cc) b P t .  ( C ) b P t .  ( C ) b S t a t e s b      

9 1 P a ( 2 3 1 ) 1 5 . 3 7 t 1 5 7 2 + 4 , + 5       
 9 2 U 2 3 8 . 0 2 8 9 1  3  1 8 . 9 5 1 1 3 5 4 1 3 1 + 3 , + 4 , + 5 , + 6      

 9 3 N p ( 2 3 7 ) 2 0 . 2 5 c 6 4 4 3 9 0 2 + 3 , + 4 , + 5 , + 6        
 ( e s t . )  

 9 4 P u ( 2 4 4 ) 1 9 . 8 4 e 6 4 0 3 2 2 8 + 3 , + 4 , + 5 , + 6        
 9 5 A m ( 2 4 3 ) 1 3 . 6 7 c 1 1 7 6           + 3 , + 4 , + 5 , + 6       

 9 6 C m ( 2 4 7 ) 1 3 . 5 1 t 1 3 4 5 + 3       
 9 7 B k ( 2 4 7 ) 1 4 1 0 5 0 + 3 , + 4       

 ( e s t . )  
 9 8 C f ( 2 5 1 ) 9 0 0 + 3      
 9 9 E s ( 2 5 2 ) 8 6 0 + 3      

 1 0 0 F m ( 2 5 7 ) 1 5 2 7 + 3     
 1 0 1 M d ( 2 5 8 ) 8 2 7 + 2 , + 3     
 1 0 2 N o ( 2 5 9 ) 8 2 7 + 2 , + 3     

 1 0 3 L r ( 2 6 1 ) 1 6 2 7 + 3     

F o o t n o t e s  a n d  R e f e r e n c e s

a )  A t o m i c  w e i g h t s  o f  m a n y  e l e m e n t s  a r e  n o t  i n v a r i a n t  a n d  
d e p e n d  o n  t h e  o r i g i n  a n d  t r e a t m e n t  o f  t h e  m a t e r i a l .  T h e  v a l u e s  
g i v e n  h e r e  a p p l y  t o  e l e m e n t s  a s  t h e y  e x i s t  n a t u r a l l y  o n  e a r t h  
a n d  a r e  f r o m  N .  E .  H o l d e n ,  p r i v .  c o m m .  ( 1 2 / 1 9 9 9 ) ,  t o  b e  p u b l i s h e d  
i n  H a n d b o o k  o f  C h e m i s t r y  a n d  P h y s i c s  ( 2 0 0 0 ) .  U n c e r t a i n t y  i s  1  
i n  l a s t  s i g n i f i c a n t  f i g u r e ,  u n l e s s  e x p r e s s l y  g i v e n .  

M a s s e s  a r e  s c a l e d  t o  1 2  fo r  1 2 C .  

P a r e n t h e t i c a l  w h o l e  n u m b e r s  r e p r e s e n t  t h e  m a s s  n u m b e r s  ( A )  o f  
t h e  lo n g e s t  l i v e d  i s o t o p e s  fo r  r a d io a c t i v e  e l e m e n t s .  

I s o t o p i c  m a s s e s  ( a n d  m o r e  p r e c i s e  a t o m i c  w e i g h t s  f o r  s o m e  m o n o –  
i s o t o p i c  e l e m e n t s )  m a y  b e  c a l c u l a t e d  a s  A + (  / 9 3 1 . 4 9 4 ) ,  w h e r e  A  
i s  t h e  m a s s  n u m b e r  a n d    i s  t h e  m a s s  e x c e s s  a s  g i v e n  i n  t h e  
N u c l e a r  W a l l e t  C a r d s .  

b )  C . R .  H a m m o n d ,  i n  C R C  H a n d b o o k  o f  C h e m i s t r y  a n d  P h y s i c s ,  
7 5 t h  e d i t i o n ,  1 9 9 4 ,  4 – 1 ,  4 – 1 2 2 .  W h e r e  s p e c i f i e d ,  e x a c t  t e m p e r a t u r e  
a n d  p r e s s u r e  co n d i t i o n s  a r e  g i v e n ;  t h e  co n d i t i o n s  fo r  a l l  g a s e s  h a v e  
b e e n  i n f e r r e d  t o  b e  0   C  a n d  1  a t m .  T h e  d e n s i t i e s  f o r  t h e  f o l l o w –  
i n g  g a s e o u s  e l e m e n t s  a r e  f o r  d i a t o m i c  m o l e c u l e s :  H ,  N ,  O ,  F ,  C l .  
I n  g e n e r a l ,  d e n s i t i e s  f o r  g a s e s  ( i n  g / c c )  m a y  b e  a p p r o x i m a t e d  b y  
t h e  fo r m u l a :  d e n s i t y = M P / 8 2 . 0 5 T ,  w h e r e  M  i s  t h e  m o l e c u l a r  w e i g h t  i n  
g ,  P   t h e  p r e s s u r e  i n  a t m ,  a n d  T  t h e  t e m p e r a t u r e  i n   K .  T h e  r e p o r t e d  
o x i d a t i o n  s t a t e s  d o  n o t  i n c l u d e  s o m e  u n c o m m o n  s t a t e s ,  o r  t h o s e  
s t a t e s  p r e d i c t e d  b y  p e r i o d i c i t y ,  b u t  n o t  c o n f i r m e d  c h e m i c a l l y .  

c) A t  2 0   C .   

d )  F o r  g a s ;  d e n s i t y  ( l i q u i d ) = 0 . 0 7 0 8  g / c c  a t  b . p . ;  d e n s i t y  
( s o l i d )= 0 . 0 7 0 6  g /cc  a t  – 2 6 2   C .  

f) F o r  g a s ;  d e n s i t y  ( l i q u i d )= 0 . 1 2 2 1  g /cc  a t  b . p .   

e ) A t  2 5   C .   
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f) F o r  g a s ;  d e n s i t y  ( l i q u i d )= 1 . 2 2 1  g /cc  a t  b . p .   

g )  A t  1  a t m .   

h ) F o r  c r y s t a l  fo r m ;  d e n s i t y  ( a m o r p h o u s )= 2 . 3 7  g /cc .   

i )  F o r  a m o r p h o u s  c a r b o n ;  d e n s i t y  ( g r a p h i t e ) = 1 . 9  t o  2 . 3  g / c c ;  
d e n s i t y  ( g e m  d i a m o n d ) = 3 . 5 1 3  g / c c  a t  2 5   C ;  d e n s i t y  ( o t h e r  
d i a m o n d )= 3 . 1 5  t o  3 . 5 3  g /cc .  

j )  F o r  g a s ;  d e n s i t y  ( l i q u i d ) = 0 . 8 0 8  g / c c  a t  b . p . ;  d e n s i t y  
( s o l i d )= 1 . 0 2 6  g /cc  a t  – 2 5 2   C .  

k ) F o r  g a s ;  d e n s i t y  ( l i q u i d )= 1 . 1 4  g /cc  a t  b . p .   

l )  F o r  w h i t e  p h o s p h o r u s ;  d e n s i t y  ( r e d ) = 2 . 2 0  g / c c ;  d e n s i t y  
( b l a c k )= 2 . 2 5  t o  2 . 6 9  g /cc .  

m )  F o r  r h o m b i c  s u l f u r ;  m e l t i n g  p o i n t  ( m o n o c l i n i c ) = 1 1 9 . 0   C ;  
d e n s i t y  ( m o n oc l i n ic)= 1 . 9 5 7  g /cc  a t  2 0   C .  

n ) D e p e n d i n g  o n  a l lo t r o p ic  fo r m .   

o) F o r  g r a y  a r s e n ic;  d e n s i t y  (y e l lo w )= 1 . 9 7  g /cc .  

p ) F o r  g r a y  s e l e n i u m ;  d e n s i t y  (v i t r e o u s )= 4 . 2 8  g /cc .   

q ) F o r  g r a y  t i n ;  d e n s i t y  ( w h i t e )= 7 . 1 3  g /cc .   

r ) F o r    m o d i f i c a t io n .   

s ) F o r    m o d i f i c a t io n .   

t ) C a lc u l a t e d .   

u ) F o r  l i q u i d  a t  2 0   C ;  0 . 0 0 7 5 9  g /cc  fo r  g a s .   

v ) F o r  s o l i d  a t  2 0   C ;  0 . 0 1 1 2 7  g /cc  fo r  g a s .   
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A p p e n d i x – I I  F r e q u e n t l y – U s e d  C o n s t a n t s

T h e  f r e q u e n t l y  u s e d  c o n s t a n t s  a r e  g i v e n  b e l o w  i n  f a m i l i a r  
u n i t s .  O n l y  a p p r o x i m a t e  v a l u e s  a r e  g i v e n ,  s e e  A p p – I I I  f o r  
v a l u e s  t o  c u r r e n t  k n o w n  p r e c i s io n .  

S y m b o l C o n s t a n t V a l u e    

1 /= h c/ e 2 1 3 7 . 0  F i n e  s t r u c t u r e  co n s t a n t    

c 2 . 9 9 8  1 0 1 0  c m / sS p e e d  of  l i g h t  i n  v a c u u m    

h 6 . 6 2 6  1 0 – 2 7  e r g  sP l a n c k  co n s t a n t    
h = h / 2  6 . 5 8 2  1 0 – 2 2  M e V s   
h c 1 9 7 . 3  M e V f m   

k = R / N A 8 . 6 1 7  1 0 – 1 1  M e V/ KB ol t z m a n n  co n s t a n t    

r e = e 2/ m ec 2 2 . 8 1 8  f mC l a s s i c a l  e –  r a d i u s    

 C , e = h / m ec 3 8 6 . 2  f mC o m p t o n  w a v e l e n g t h  of  e –    

 C , p = h / m pc 0 . 2 1 0  f mC o m p t o n  w a v e l e n g t h  of  p    

 C ,= h / m c 1 . 4 1 4  f mC o m p t o n  w a v e l e n g t h  of      

u 9 3 1 . 5  M e V/c 2A t o m ic  m a s s  u n i t    

m e 0 . 5 1 1 M e V/c 2E l e c t r o n m a s s

m n 9 3 9 . 6  M e V/c 2N e u t r o n  m a s s    

m p 9 3 8 . 3  M e V/c 2P r o t o n  m a s s    

m d 1 8 7 5 . 6  M e V/c 2D e u t e r o n  m a s s    

m  1 3 9 . 6  M e V/c 2  m a s s    

m  1 3 5 . 0  M e V/c 2 0  m a s s    

m W 8 0 . 2  G e V/c 2W   b o s o n  m a s s    

m Z 9 1 . 2  G e V/c 2Z 0  b o s o n  m a s s    

 N = h e / 2 m pc 3 . 1 5 2  1 0 – 1 8  M e V/ G a u s sN u c l e a r  m a g n e t o n    

 p  2 . 7 9 3   NP r o t o n  m a g n e t i c  m o m e n t    

 n  1 . 9 1 3   NN e u t r o n  m a g n e t i c  m o m e n t    

1  f m = 1 0 – 1 3 c m 1 Å= 1 0 – 8 c m = 3 . 1 4 1 6

1  b a r n = 1 0 – 2 4  c m 2 1  e V/c 2 = 1 . 7 8 3  1 0 – 3 3  g   

1  jo u l e = 1 0 7  e r g 1  co u lo m b = 2 . 9 9 8  1 0 9  e s u   

1  n e w t o n = 1 0 5  d y n e 1  t e s l a = 1 0 4  g a u s s   
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A p p e n d i x – I I I  F u n d a m e n t a l  C o n s t a n t s

U n l e s s  o t h e r w i s e  n o t e d ,  t h e  i n f o r m a t i o n  p r e s e n t e d  i n  t h i s  
t a b l e  i s  f r o m  C O D A T A  V a l u e s  o f  F u n d a m e n t a l  P h y s i c a l  C o n s t a n t s :  
1 9 9 8 . a  T h e  c o n s t a n t s  a r e  a r r a n g e d  a l p h a b e t i c a l l y  a c c o r d i n g  
t o  t h e  s y m b o l s  b y  w h i c h  t h e y  a r e  d e n o t e d .  T h e  n u m b e r s  i n  i t a l i c s  
a r e  t h e  o n e – s t a n d a r d – d e v i a t i o n  u n c e r t a i n t y  i n  t h e  l a s t  d i g i t s  o f  
t h e  v a l u e s  g i v e n .  T h e  u n i f i e d  a t o m i c  m a s s  s c a l e  ( 1 2 C  1 2 )  h a s  b e e n  
u s e d  t h r o u g h o u t .  V a l u e s  a r e  g i v e n  f o r  b o t h  S I  a n d  c g s  u n i t s .  I n  c g s  
u n i t s  " p e r m i t t i v i t y  o f  v a c u u m "   0  a n d  " p e r m e a b i l i t y  o f  v a c u u m "  
 0  a r e  d i m e n s io n l e s s  u n i t  q u a n t i t i e s ;  i n  S I  u n i t s  t h e y  h a v e  t h e  v a l u e s f  

   0 = 4  1 0 – 7  m · k g · s – 2 ·A – 2 = 4  1 0 – 7  N ·A – 2 = 4  1 0 – 7  T ·A – 1  
  0 = 1 / 0c 2  

T h e  f a c t o r  i n  s q u a r e  b r a c k e t s  g i v e n  i n  t h e  d e f i n i t io n  of  a  q u a n t i t y  
i s  t o  b e  o m i t t e d  t o  o b t a i n  t h e  e x p r e s s io n  i n  cg s  u n i t s f .  

T h e  fo l lo w i n g  a b b r e v i a t io n s  a r e  u s e d :  

A =  a m p e r e  

C  =  co u lo m b  

c m  =  c e n t i m e t e r  

e m u  =  e l e c t r o m a g n e t i c  u n i t  

e s u  =  e l e c t r o s t a t i c  u n i t  

G = g a u s s

g  =  g r a m  

H z  =  h e r t z  =  cyc l e s / s e c  

J  =  jo u l e  

K  =  d e g r e e  K e l v i n  

k g  =  k i log r a m  

m  =  m e t e r  

m ol  =  m ol e  

N  =  n e w t o n  

s  =  s e co n d  

T  =  t e s l a  

u  =  a t o m ic  m a s s  u n i t ( u n i f i e d  s c a l e )  

V =  vo l t  

W  =  w a t t  

W b  =  W e b e r  
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A p p e n d i x –V  O b s e r v e d    H y p e r n u c l i d e s ††††

E l  A J ( g . s . ) B  ( g . s . ) * E x c i t e d  ( b o u n d )  s t a t e s  ( M e V )      

 H    3 1 / 2  0 . 1 3  5     
            4 0    2 . 0 4  4 E = 1 . 0 5  4     

 H e    4   0    2 . 3 9  3 E = 1 . 1 5  4      
              5   1 / 2  3 . 1 2  2    
              6 ( 1 ) 4 . 1 8  1 0     
              8         7 . 1 6  7 0   

 L i   6          4 . 5 0  E = 8 . 3 , 1 8 . 3     
             7 1 / 2 + 5 . 5 8  3 E = 0 . 6 9 2  4  3 / 2 + a , 2 . 0 5 0  2  5 / 2 + a , 8 . 3 , 2 0 . 2     

            8 1 6 . 8 0  3 E = 0 . 4 4 2 ? b , 1 . 2 2  4     
                9 8 . 5 0  1 2   

 B e   7 1 / 2 5 . 1 6  8     
                8 6 . 8 4  5   

                9 1 / 2 6 . 7 1  4 E b = 3 . 0 7 9  4 # , 5 . 9 8  8 4 , 1 0 . 5 9  7 2 ,     
                                                1 6 . 5 5  6 9 , 2 2 . 9 3  7 1 , 2 7 . 9 0  7 2  

               1 0 9 . 1 1  2 2   

 B    9 8 . 2 9  1 8    
               1 0 8 . 8 9  1 2 E c= 2 . 5  2 , 6 . 2  2 , 9 . 5  3    

               1 1 5 / 2  1 0 . 2 4  5    
               1 2 1 1 1 . 3 7  6 d    

 C   1 2 1    1 0 . 8 0  1 8 d E e = 2 . 7 1  1 3  1 – , 6 . 0 5  1 8  1 – , 8 . 1 0  3 8 ,      
                                                    1 0 . 9 7  5  2 + , 1 2 . 0  3 b , 1 6 . 2  2 b  

               1 3 1 / 2 +  1 1 . 6 9  1 2 E e = 4 . 9  1  3 / 2 + , 9 . 6  3  3 / 2 – , 1 1 . 6  2  1 / 2 + ,     
                                                    1 5 . 4  1 #  

               1 4 1 2 . 1 7  3 3   

 N   1 4  1 2 . 1 7 E = 1 0 . 5 , 1 9 , 2 2      
               1 5 1 3 . 5 9  1 5   

 O   1 6 1 – e  1 2 . 5 E e = 6 . 3  1  1 – , 1 0 . 6  1  2 + , 0 – , 1 6 . 7  1  2 + , 0 + ,      
                      2 0 . 0  4 b , 2 3 . 3 5 b

        1 8 E = 1 3 , 2 0 , 2 4 , 3 0   

 A l  2 7 E = 7 , 1 8 b    

 S i  2 8      1 6 . 6 c E c= 4 . 7  4 , 9 . 6  3 , 1 2 . 3  3 , 1 7 . 6  8 , 2 3 . 2  5 b     

 S   3 2                1 7 . 5 5 E = 1 1 . 5 , 2 2 . 5     

 C a  4 0  2 0 . 0  5 E b = 2 . 9  1 3 , 6 . 1  1 3 , 8 . 3  1 1 , 1 3 . 9  1 1 ,     
                              1 6 . 7  1 1 , 1 9 . 8  1 1 , 2 2 . 9  1 3  

 V   5 1 1 9 . 5 f  E b = 3 . 5  1 6 , 5 . 7  1 0 , 8 . 4  1 0 , 1 2 . 1  1 1 ,     
                             1 5 . 0  1 0 , 1 8 . 3  1 1 , 2 1 . 8  1 0 , 2 6 . 0  1 0  

 F e  5 6  2 1    

 Y  8 9  2 3  2 E b ,c= 6 . 9  1 6 , 1 3 . 4  1 6 , 1 9 . 8  1 6 , 2 7 . 2  1 6     

 L a  1 3 9  2 3 . 8  1 0 c E c= 3 . 8  1 1     

 P b 2 0 8  2 6 . 5  5 c E c= 5 . 2  9     

 B i 2 0 9  E = 3 2 , 4 0    
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F o o t n o t e s  a n d  R e f e r e n c e s

†  T h i s  t a b l e  h a s  b e e n  p r e p a r e d  b y  R .  C h r i e n  ( B N L ) .  T h e  d a t a  a r e  
m o s t l y  f r o m  D .  D a v i s  a n d  J .  P n i e w s k i ,  C o n t e m p .  P h y s .  2 7 ,  9 1  ( 1 9 8 6 ) ,  
a n d  H .  B a n d o ,  T .  M o t o b a ,  a n d  J .  Zof k a ,  I n t .  J .  M o d .  P h y s .  A 5 ,  
4 0 2 1  ( 1 9 9 0 ) ,  e xc e p t  w h e r e  i n d ic a t e d  o t h e r w i s e .  

Al m o s t  a l l  r e c e n t  d a t a  h a v e  co m e  f r o m  ( + , K +)  r e a c t io n s  
u s i n g  m a g n e t i c  s p e c t r o m e t e r s  a n d  G e  d e t e c t o r s  a t  B N L  a n d  K F K .  
T h e  e a r l y  w o r k  i s  e m u l s io n  d a t a  w h i l e  t h e  l a t e r  w o r k  i s  d e r i v e d  
f r o m  m a g n e t i c  s p e c t r o m e t e r s  u s i n g  ( K  ,)  d a t a .  

T h e  o n l y  co n f i r m e d  e x a m p l e  of  a  b o u n d    h y p e r n u c l i d e  i s  t h e  T = 1 / 2  
i s o s p i n  s t a t e  i n  4 H e  r e p o r t e d  b y  N a g a e  e t  a l . ,  P h y s .  R e v .  L e t t .  8 0 ,  
1 6 0 5  ( 1 9 9 8 ) .  

*    b i n d i n g  e n e r g y .  

#  P o s s i b l y  co m p l e x .  

a  K .  T a n i d a  e t  a l .  P r oc .  of  A P C T P  w o r k s h o p  ( 1 9 9 9 ) ,  t o  b e  p u b l i s h e d .  

b  R .  C h r i e n ,  B N L ,  p r i v .  co m m .  a n d  r e s u l t s  of  B N L – A G S  7 9 8 .  

c  T .  H a s e g a w a  e t  a l . ,  P h y s .  R e v  C 5 3 ,  1 2 1 0  ( 1 9 9 6 ) .  

d  P .  D l u z e w s k i  e t  a l . ,  N u c l .  P h y s .  A 4 8 4  5 2 0  ( 1 9 8 8 ) .  

e  O .  H a s h i m o t o ,  P r oc .  of  A P C T P  w o r k s h o p  ( 1 9 9 9 ) ,  t o  b e  p u b l i s h e d .  

f  C a lc u l a t e d .  
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A p p – V I – i i

A p p e n d i x –V I b  L i s t  o f  E l e m e n t s  –  A l p h a b e t i c a l
N a m e S y m Z   

 Ac t i n i u m 8 9Ac   
 A l u m i n u m 1 3Al   

 A m e r ic i u m 9 5A m    
 A n t i m o n y 5 1S b    

 A r go n 1 8A r    
 A r s e n ic 3 3A s    
 A s t a t i n e 8 5A t    
 B a r i u m 5 6B a    

 B e r k e l i u m 9 7B k    
 B e r y l l i u m 4B e    
 B i s m u t h 8 3B i    

 B o h r i u m 1 0 7B h    
 B o r o n 5B    

 B r o m i n e 3 5B r    
 C a d m i u m 4 8C d    
 C a lc i u m 2 0C a    

 C a l i fo r n i u m 9 8C f    
 C a r b o n 6C    

 C e r i u m 5 8C e    
 C e s i u m 5 5C s    

 C h lo r i n e 1 7C l    
 C h r o m i u m 2 4C r    

 C o b a l t 2 7C o   
 C o p p e r 2 9C u    

 C u r i u m 9 6C m    
 D u b n i u m 1 0 5D b    

 D y s p r o s i u m 6 6D y    
 E i n s t e i n i u m 9 9E s    

 E r b i u m 6 8E r    
 E u r o p i u m 6 3E u    
 F e r m i u m 1 0 0F m    

 F l u o r i n e 9F    
 F r a n c i u m 8 7F r    

 G a d o l i n i u m 6 4G d    
 G a l l i u m 3 1G a    

 G e r m a n i u m 3 2G e    
 G o l d 7 9A u    

 H a f n i u m 7 2H f    
 H a s s i u m 1 0 8H s    

 H e l i u m 2H e    
 H o l m i u m 6 7H o   
 H y d r og e n 1H    
 I n d i u m 4 9I n    

 I o d i n e 5 3I    
 I r i d i u m 7 7I r    

 I r o n 2 6F e    
 K r y p t o n 3 6K r    

 L a n t h a n u m 5 7L a    
 L a w r e n c i u m 1 0 3L r    

 L e a d 8 2P b    
 L i t h i u m 3L i    

 L u t e t i u m 7 1L u    
 M a g n e s i u m 1 2M g    
 M a n g a n e s e 2 5M n    

 M e i t n e r i u m 1 0 9M t    

N a m e S y m Z   

 M e n d e l e v i u m 1 0 1M d    
 M e r c u r y 8 0H g    

 M ol y b d e n u m 4 2M o   
 N e o d y m i u m 6 0N d    

 N e o n 1 0N e    
 N e p t u n i u m 9 3N p    

 N ic k e l 2 8N i    
 N io b i u m 4 1N b    

 N i t r og e n 7N    
 N o b e l i u m 1 0 2N o   

 O s m i u m 7 6O s    
 O x y g e n 8O    

 P a l l a d i u m 4 6P d    
 P h o s p h o r u s 1 5P    
 P l a t i n u m 7 8P t    

 P l u t o n i u m 9 4P u    
 P o lo n i u m 8 4P o   
 P o t a s s i u m 1 9K    

 P r a s e o d y m i u m 5 9P r    
 P r o m e t h i u m 6 1P m    
 P r o t a c t i n i u m 9 1P a    

 R a d i u m 8 8R a    
 R a d o n 8 6R n    

 R h e n i u m 7 5R e    
 R h o d i u m 4 5R h    
 R u b i d i u m 3 7R b    

 R u t h e n i u m 4 4R u    
 R u t h e r fo r d i u m 1 0 4R f    

 S a m a r i u m 6 2S m    
 S c a n d i u m 2 1S c    
 S e l e n i u m 3 4S e    

 S e a b o r g i u m 1 0 6S g    
 S i l i co n 1 4S i    
 S i l v e r 4 7Ag    

 S o d i u m 1 1N a    
 S t r o n t i u m 3 8S r    

 S u l f u r 1 6S    
 T a n t a l u m 7 3T a    

 T e c h n e t i u m 4 3T c   
 T e l l u r i u m 5 2T e    
 T e r b i u m 6 5T b    
 T h a l l i u m 8 1T l    
 T h o r i u m 9 0T h    
 T h u l i u m 6 9T m    

 T i n 5 0S n    
 T i t a n i u m 2 2T i    
 T u n g s t e n 7 4W    
 U r a n i u m 9 2U    

 V a n a d i u m 2 3V   
 X e n o n 5 4X e    

 Y t t e r b i u m 7 0Y b    
 Y t t r i u m 3 9Y   

 Z i n c 3 0Z n    
 Z i r co n i u m 4 0Z r    



A p p – V I – i i i

A p p e n d i x –V I c  L i s t  o f  E l e m e n t s  –  b y  Z
Z S y m N a m e    

 1   H y d r og e nH    
 2   H e l i u mH e    
 3   L i t h i u mL i    

 4   B e r y l l i u mB e    
 5   B o r o nB    

 6   C a r b o nC    
 7   N i t r og e nN   
 8   O x y g e nO    

 9   F l u o r i n eF    
 1 0  N e o nN e    

 1 1  S o d i u mN a    
 1 2  M a g n e s i u mM g    

 1 3  Al u m i n u mAl    
 1 4  S i l i co nS i    

 1 5  P h o s p h o r u sP    
 1 6  S u l f u rS    

 1 7  C h lo r i n eC l    
 1 8  A r go nA r    

 1 9  P o t a s s i u mK    
 2 0  C a lc i u mC a    

 2 1  S c a n d i u mS c   
 2 2  T i t a n i u mT i    
 2 3  V a n a d i u mV   

 2 4  C h r o m i u mC r    
 2 5  M a n g a n e s eM n    

 2 6  I r o nF e    
 2 7  C o b a l tC o    
 2 8  N ic k e lN i    

 2 9  C o p p e rC u    
 3 0  Z i n cZ n    

 3 1  G a l l i u mG a    
 3 2  G e r m a n i u mG e    

 3 3  A r s e n icA s    
 3 4  S e l e n i u mS e    
 3 5  B r o m i n eB r    
 3 6  K r y p t o nK r    

 3 7  R u b i d i u mR b    
 3 8  S t r o n t i u mS r    

 3 9  Y t t r i u mY   
 4 0  Z i r co n i u mZ r    
 4 1  N io b i u mN b    

 4 2  M ol y b d e n u mM o   
 4 3  T e c h n e t i u mT c   
 4 4  R u t h e n i u mR u    

 4 5  R h o d i u mR h    
 4 6  P a l l a d i u mP d    

 4 7  S i l v e rAg    
 4 8  C a d m i u mC d    

 4 9  I n d i u mI n    
 5 0  T i nS n    

 5 1  A n t i m o n yS b    
 5 2  T e l l u r i u mT e    

 5 3  I o d i n eI    
 5 4  X e n o nX e    

 5 5  C e s i u mC s    

Z S y m N a m e    

 5 6  B a r i u mB a    
 5 7  L a n t h a n u mL a    

 5 8  C e r i u mC e    
 5 9  P r a s e o d y m i u mP r    

 6 0  N e o d y m i u mN d    
 6 1  P r o m e t h i u mP m    

 6 2  S a m a r i u mS m    
 6 3  E u r o p i u mE u    

 6 4  G a d o l i n i u mG d    
 6 5  T e r b i u mT b    

 6 6  D y s p r o s i u mD y    
 6 7  H ol m i u mH o   

 6 8  E r b i u mE r    
 6 9  T h u l i u mT m    

 7 0  Y t t e r b i u mY b    
 7 1  L u t e t i u mL u    
 7 2  H a f n i u mH f    

 7 3  T a n t a l u mT a    
 7 4  T u n g s t e nW    
 7 5  R h e n i u mR e    
 7 6  O s m i u mO s    
 7 7  I r i d i u mI r    

 7 8  P l a t i n u mP t    
 7 9  G ol dA u    

 8 0  M e r c u r yH g    
 8 1  T h a l l i u mT l    

 8 2  L e a dP b    
 8 3  B i s m u t hB i    

 8 4  P o lo n i u mP o   
 8 5  A s t a t i n eA t    

 8 6  R a d o nR n    
 8 7  F r a n c i u mF r    
 8 8  R a d i u mR a    

 8 9  Ac t i n i u mAc   
 9 0  T h o r i u mT h    

 9 1  P r o t a c t i n i u mP a    
 9 2  U r a n i u mU    

 9 3  N e p t u n i u mN p    
 9 4  P l u t o n i u mP u    

 9 5  A m e r ic i u mA m    
 9 6  C u r i u mC m    

 9 7  B e r k e l i u mB k    
 9 8  C a l i fo r n i u mC f    
 9 9  E i n s t e i n i u mE s    

 1 0 0 F e r m i u mF m    
 1 0 1 M e n d e l e v i u mM d    

 1 0 2 N o b e l i u mN o   
 1 0 3 L a w r e n c i u mL r    

 1 0 4 R u t h e r fo r d i u mR f    
 1 0 5 D u b n i u mD b    

 1 0 6 S e a b o r g i u mS g    
 1 0 7 B o h r i u mB h    
 1 0 8 H a s s i u mH s    

 1 0 9 M e i t n e r i u mM t    



A p p – V I I

A p p e n d i x –V I I
I n t e r n a t i o n a l  N u c l e a r  S t r u c t u r e  a n d

D e c a y  D a t a  N e t w o r k

I n t e r n a t io n a l  A t .  E n e r g y  Ag e n cy –  
N u c l e a r  D a t a  S e c t io n  
W a g r a m e r s t r .  5 ,  P . O .  B ox  1 0 0  
A – 1 4 0 0  Vi e n n a ,  A u s t r i a  
C o n t a c t :  D .  W.  M u i r  

N a t io n a l  N u c l e a r  D a t a  C e n t e r  
B r oo k h a v e n  N a t io n a l  L a b o r a t o r y  
U p t o n ,  N Y 1 1 9 7 3 ,  U S A 
C o n t a c t :  C .  L .  D u n f o r d  

N u c l e a r  D a t a  P r oj e c t  
O a k  R i d g e  N a t io n a l  L a b o r a t o r y  
O a k  R i d g e ,  T N  3 7 8 3 1 ,  U S A 
C o n t a c t :  Y.  A .  A k o v a l i  

I s o t o p e s  P r oj e c t  
L a w r e n c e  B e r k e l e y  N a t io n a l  
L a b o r a t o r y  
B e r k e l e y ,  C A 9 4 7 2 0 ,  U S A 
C o n t a c t :  E .  B .  N o r m a n  

I d a h o  N a t io n a l  E n g i n e e r i n g  
L a b o r a t o r y  
E .  G .  a n d  G .  I d a h o ,  I n c .  
P . O .  B ox  1 6 2 5  
I d a h o  F a l l s ,  I D  8 3 4 1 5 ,  U S A 
C o n t a c t :  R .  G .  H e l m e r  

T U N L  N u c l e a r  D a t a  E v a l u a t io n  
P r oj e c t ,  T r i a n g l e  U n i v e r s i t i e s  
N u c l e a r  L a b o r a t o r y  
P . O .  B ox  9 0 3 0 8 ,  
D u r h a m ,  N C  2 7 7 0 8 – 0 3 0 8  
C o n t a c t :  H .  R .  W e l l e r  

C e n t e r  fo r  N u c l e a r  I n fo r m a t io n  
T e c h n o log y ,  D e p t . of  C h e m i s t r y  
S a n  J o s e  S t a t e  U n i v e r s i t y  
S a n  J o s e ,  C A 9 5 1 9 2 – 0 1 0 1  
C o n t a c t :  C .  A .  S t o n e  

C e n t e r  fo r  N u c l e a r  S t r u c t u r e  
a n d  R e a c t io n  D a t a  
K u r c h a t ov  I n s t .  of  A t .  E n .  
4 6  U l i t s a  K u r c h a t ov  1 2 3  1 8 2  
M o s co w ,  R u s s i a  
C o n t a c t :  F .  E .  C h u k r e e v  

N u c l e a r  D a t a  C e n t r e  
S t .  P e t e r s b u r g  N u c l .  P h y s .  I n s t .  
G a t c h i n a ,  L e n i n g r a d  R e g io n  
1 8 8  3 5 0 ,  R u s s i a  
C o n t a c t :  V .  M a r t y n o v  

C e n t r e  d ' E t u d e s  N u c l e a i r e s  
D R F – S P H  
C e d e x  N o.  8 5  
F – 3 8 0 4 1  G r e n o b l e  C e d e x ,  F r a n c e  
C o n t a c t :  J .  B l a c h o t  

N u c l e a r  D a t a  C e n t e r  
T o k a i  R e s e a r c h  E s t a b l i s h m e n t  
J A E R I  
T o k a i – M u r a ,  N a k a – G u n  
I b a r a k i – K e n  3 1 9 – 1 1 ,  J a p a n  
C o n t a c t :  A .  H a s e g a w a  

N u c l e a r  D a t a  P r oj e c t  
K u w a i t  I n s t i t u t e  fo r  
S c i e n t i f i c  R e s e a r c h  
P . O .  B ox  2 4 8 8 5  
K u w a i t ,  K u w a i t  
C o n t a c t :  A .  F a r h a n  

L a b o r a t o r i u m  voo r  K e r n fy s ic a  
P r o e f t u i n s t r a a t  8 6  
B – 9 0 0 0  G e n t ,  B e l g i u m  
C o n t a c t :  D .  D e  F r e n n e  

T a n d e m  Acc e l e r a t o r  L a b o r a t o r y  
M c M a s t e r  U n i v e r s i t y  
H a m i l t o n ,  O n t a r io  L 8 S  4 K 1  
C a n a d a  
C o n t a c t :  J .  C .  W a d d i n g t o n  

I n s t i t u t e  of  A t o m ic  E n e r g y  
P . O .  B ox  2 7 5  ( 4 1 ) ,  B e i j i n g  
P e o p l e ' s  R e p u b l i c  of  C h i n a  
C o n t a c t :  Z h u a n g ,  Y o u x i a n g  

D e p a r t m e n t  of  P h y s ic s  
J i l i n  U n i v e r s i t y ,  C h a n gc h u n  
P e o p l e ' s  R e p u b l i c  of  C h i n a  
C o n t a c t :  H u o ,  J u n d e  



A p p – V I I I

A p p e n d i x –V I I I
N u c l e a r  D a t a  C e n t e r s  N e t w o r k

N a t io n a l  N u c l e a r  D a t a  C e n t e r  
B r oo k h a v e n  N a t io n a l  L a b o r a t o r y  
B l d g .  1 9 7 D  
P . O .  B ox  5 0 0 0  
U p t o n ,  N Y 1 1 9 7 3 – 5 0 0 0 ,  U S A 
C o n t a c t :  C .  L .  D u n f o r d  

O E C D  N u c l e a r  E n e r g y  Ag e n cy –  
D a t a  B a n k  
L e  S e i n e  S a i n t – G e r m a i n  
1 2  B o u l e v a r d  d e s  I l e s  
9 2 1 3 0  I s s y – l e s – M o u l i n e a u x  
F r a n c e  
C o n t a c t :  C .  N o r d b o r g  

I n t e r n a t io n a l  A t o m ic  
E n e r g y  Ag e n cy –  
N u c l e a r  D a t a  S e c t io n  
W a g r a m e r s t r .  5 ,  P . O .  B ox  1 0 0  
A – 1 4 0 0  Vi e n n a ,  A u s t r i a  
C o n t a c t :  D .  W.  M u i r  

F e d e r a l  R e s e a r c h  C e n t e r  I P P E  
C e n t r  J a d e r n y k h  D a n n y k h  
P lo s h c h a d  B o n d a r e n k o  
2 4 9  0 2 0  O b n i n s k ,  K a l u g a  R e g io n  
R u s s i a  
C o n t a c t :  V .  N .  M a n o k h i n  

K u r c h a t ov  I n s t i t u t e  
R u s s i a  N u c l e a r  C e n t e r  
4 6  U l i t s a  K u r c h a t ov a  
1 2 3 1 8 2  M o s co w ,  R u s s i a  
C o n t a c t :  F .  E .  C h u k r e e v  

I n s t i t u t e  of  N u c l e a r  P h y s ic s  
M o s co w  S t a t e  U n i v e r s i t y  
Vo r o b ' e v y  G o r y  
1 1 9 8 9 9  M o s co w ,  R u s s i a  
C o n t a c t :  V .  V .  V a r l a m o v  

C h i n a  N u c l e a r  D a t a  C e n t e r  
C h i n a  I n s t i t u t e  of  A t o m ic  E n e r g y  
P . O .  B ox  2 7 5  ( 4 1 )  
B e i j i n g  1 0 2 4 1 3 ,  
P e o p l e ' s  R e p u b l i c  of  C h i n a  
C o n t a c t :  Z h u a n g ,  Y o u x i a n g  

J a p a n  A t o m ic  E n e r g y  
R e s e a r c h  I n s t i t u t e –  
N u c l e a r  D a t a  C e n t e r  
2 – 4  S h i r a k a t a  S h i r a n e  
T o k a i – m u r a ,  N a k a – g u n  
I b a r a k i – k e n  3 1 9 – 1 1 ,  J a p a n  
C o n t a c t :  A .  H a s e g a w a  

R I K E N  N u c l e a r  D a t a  G r o u p  
R I K E N  
H i r o s a w a  2 – 1  
W a k o – s h i  
S a i t a m a  3 5 1 – 0 1 ,  J a p a n  
C o n t a c t :  Y.  T e n d o w  

J a p a n  C h a r g e d – P a r t i c l e  N u c l e a r  
R e a c t io n  D a t a  G r o u p  
D e p a r t m e n t  of  P h y s ic s  
H o k k a i d o  U n i v e r s i t y  
K i t a – 1 0  N i s h i – 8 ,  K i t a – k u  
S a p p o r o  0 6 0 ,  J a p a n  
C o n t a c t :  K .  K a t o  

A T O M K I  C h a r g e d – P a r t i c l e  N u c l e a r  
R e a c t io n  D a t a  G r o u p  
A T O M K I ,  I n s t  of  N u c l e a r  R e s e a r c h  of  
t h e  H u n g a r i a n  Ac a d e m y  of  S c i e n c e s  
B e m  t e r  1 8 /c ,  P . O .  B ox  5 1  
H – 4 0 0 1  D e b r e c e n ,  H u n g a r y  
C o n t a c t :  F .  T .  T a r k a n y i  

I n s t i t u t  Y a d e r n y k h I s s l e d ov a n i g  
P r o s p e k t  N a u k y ,  4 7  
2 5 2 6 5 0  k i e v  2 2 ,  U k r a i n e  
C o n t a c t :  S .  A .  D u n a y e v a  

N u c l e a r  D a t a  E v a l u a t io n  L a b .  
K o r e a  A t o m ic  E n e r g y  R e s e a r c h  I n s t .  
P . O .  B ox  1 0 5  Y u s u n g  
T a e jo n ,  3 0 5 – 6 0 0 ,  R e p .  of  K o r e a  
C o n t a c t :  J .  C h a n g  
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Electronic Nuclear Data Access 
Introduction 

The National Nuclear Data Center (NNDC) and other members of the IAEA-sponsored Interna-
tional Nuclear Structure and Decay Data (NSDD) and Nuclear Reaction Data (NRDC) Networks 
and the U.S. Nuclear Data Program (USNDP) provide electronic access to many of the biblio-
graphic and numeric databases maintained by members of these groups. Access is available by 
anonymous FTP, TELNET, and the World Wide Web (W3). Some databases or programs also 
are available on CD-ROM from individual Centers. 

The contents of these various services are changing and growing continually, as are the methods 
of accessing them. Most of the W3 home pages listed below contain current links. If you have 
problems or questions, please contact the NNDC at services@bnlnd2.dne.bnl.gov. 

The NNDC, the International Atomic Energy Agency Nuclear Data Section (NDS), the OECD 
Nuclear Energy Agency Data Bank (NEADB) and the Russian Nuclear Data Center (RNDC) 
maintain databases and provide services covering a wide range of nuclear science. The databases 
and services available from these centers are listed first followed by the methods of electronic 
access to these centers. Next, other members of the NSDD, NRDC, and USNDP providing elec-
tronic access to nuclear data are listed in alphabetical order. 

Other data centers and Web sites of interest may be accessed through the NNDC W3 site or the 
other Web sites listed below. The USNDP home page (http://www.nndc.bnl.gov/usndp/) also 
contains this information organized by subject or discipline and from the viewpoints of various 
user communities. 

Members of the USNDP receive some or all of their funding from the Division of Nuclear Phys-
ics, Office of High Energy and Nuclear Physics, US Department of Energy (see page viii). 
http://www.pixe.lth.se/glossary/index.asp?gloss=ndgloss contains a useful glossary of Internet 
and nuclear data terminology. 

Databases and Services at the NNDC, 
NDS, NEADB, and RNDC 

The NNDC, NDS, NEADB, and RNDC mirror the information available at these four core cen-
ters although there are some differences in the contents and version dates of the databases. Cur-
rent major systems common to the four systems are listed below. The centers providing access to 



Electronic Nuclear Data Access - ii 

this information in various formats are shown in the square brackets following the definitions.  

CINDA (Computer Index of Neutron Data)—Bibliographic references to data on neutron reac-
tions. [NDS, NEADB, NNDC, RNDC] 

Codes—Includes ENDF pre-processing and utility codes and ENSDF analysis and checking 
codes. [NDS, NNDC] 

CSISRS (Cross Section Information Storage and Retrieval System)—Experimental data on nu-
clear reactions, along with descriptions. This also is known as EXFOR (Exchange Format). 
[NDS, NEADB,NNDC,RNDC] 

Documentation—Includes the NNDC (NDS) On-line Data Service Manual [NDS, NNDC], the 
Evaluated Nuclear Data File, Evaluated Nuclear Structure Data File, and Nuclear Science Ref-
erences manuals, and the ENDF/B-VI Summary Documentation [NDS, NEADB, NNDC, 
RNDC]. 

ENDF (Evaluated Nuclear Data File) —Evaluated data on nuclear reactions and decays. [NDS, 
NEADB (EVA, JEF), NNDC, RNDC] 

ENSDF (Evaluated Nuclear Structure Data File)—Evaluated data on adopted levels and their 
properties, decay schemes, and nuclear structure from reactions for all known nuclides. [IP (Iso-
topes Project), NDS, NNDC, RNDC] 

Libraries—Includes the 1995 Update to the Atomic Mass Evaluation [AMDC (Atomic Mass 
Data Center), NDS, NEADB, NNDC], and the International Reactor Dosimetry File—1990 
(Version 2) [NDS, NNDC] 

MIRD—Information on radionuclide decay in the format of the Medical Internal Radiation Dose 
Committee. [NDS, NNDC, RNDC] 

NSR (Nuclear Science References) —Bibliographic information on nuclear structure, nuclear 
reactions, and radioactive decay. Some papers on atomic physics are included that are relevant to 
the physics of nuclear structure. [IP, NDS, NNDC, RNDC] 

NuDat (Nuclear Data File)—Eval    
properties, nuclear masses, nuclear isomeric properties, radioactive decay radiations, and thermal 
cross sections and resonance integrals. [NDS, NEADB, NNDC, RNDC] 

PCNuDat—An MS-DOS clone of NuDat. [NDS, NNDC] 

XRAY (Photon Attenuation and Scattering)—Attenuation coefficients and total x-ray cross-
sections, and scattering cross-sections for polarized photons. [NDS, NNDC, RNDC] 

XUNDL (Experimental Unevaluated Nuclear Data List)—Experimental nuclear structure and 
decay data compiled in the ENSDF format. [IP, NNDC] 
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Other information available at the NNDC and NDS includes: the NNDC (NDS) address list and 
Newsletter; UTILITIES to run nuclear physics analyses and Q-value calculation codes, and 
FILES to view and electronically transfer data files. 

National Nuclear Data Center (NNDC), 
Brookhaven National Laboratory, USA 

Anonymous FTP 

 ftp.nndc.bnl.gov 

 Contents: Codes, documentation, and libraries as described above. Additional contents 
include MS-DOS versions of the ENSDF analysis and checking codes (including execu-
tables), ENSDAT (Evaluated Nuclear Structure Drawings and Tables), PCNuDat, and the 
5th edition of the Nuclear Wallet Cards. 

Terminal Access 

 telnet.nndc.bnl.gov. User name: NNDC (no password). At the prompt for assigned au-
thorization code, enter the assigned code or GUEST. 

 Contents: See above. Also includes a test database of experimental relativistic heavy-ion 
reaction data. 

World Wide Web 

 http://www.nndc.bnl.gov 

 Contents: General information. Nuclear decay data in the MIRD format. Codes, 
documentation, and libraries as described above. Mirror site for the Korean Atomic En-
ergy Research Institute’s Table of the Nuclides. 5th edition of the Nuclear Wallet Cards. 
Experimental relativistic heavy-  CINDA, 
CSISRS, ENDF, ENSDF, NSR, NuDat, and XUNDL. Interactive calculation of log ft’s 
and internal conversion coefficients. 

Nuclear Data Section (NDS), 
IAEA, Austria 

Anonymous FTP 

 iaeand.iaea.or.at. User name: anonymous. Password: Your e-mail address.  

 Contents: Codes, documentation, and libraries as described above. Additional contents 
include MS-DOS versions of the ENSDF analysis and checking codes (including execu-
tables), ENSDAT (Evaluated Nuclear Structure Drawings and Tables), PCNuDat, the 
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1995 Atomic Mass Evaluation, and the 5th edition of the Nuclear Wallet Cards.  

CD-ROM Distribution 

 EXFOR 

 Evaluated nuclear reaction data in the ENDF format and associated preprocessing and 
utility codes 

 Multigroup cross section libraries 

Terminal Access 

 iaeand.iaea.or.at. User name: IAEANDS (No password). At the prompt for assigned au-
thorization code, enter the assigned code or GUEST. 

 Contents: See above. 

World Wide Web 

 http://www-nds.iaea.or.at 

 Contents: General information, Nuclear decay data in the MIRD format. Codes, 
documentation, and libraries as described above and the FENDL-2 library (Fusion Evalu-
ated Nuclear Data Library. 5th edition of the Nuclear Wallet Cards. Thermal neutron cap-
  CINDA, CSISRS, ENDF, ENSDF, EXFOR, NGATLAS (Atlas of neutron 
capture cross sections), Reference Input Parameter Library (RIPL), NMF-90 (Neutron 
Metrology File), and NuDat. 

Nuclear Energy Agency Data Bank (NEADB), 
OECD, France 

CD-ROM distribution 

 JENDL-3.2 Plots on CD-ROM 

 JEF-PC. Software for Graphical Display of Nuclear Data 

World Wide Web 

 http://www.nea.fr/html/databank/ 

 Contents: General Information. Evaluated nuclear reaction data (EVA, JEF). CINDA, 
EXFOR. Format manuals. Preprocessed reaction data. Atomic masses. Computer codes. 
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Russian Nuclear Data Center (RNDC),  
Russia 

Terminal Access 

 rndc.ippe.obninsk.ru. User name: CJD (no password). At the prompt for assigned au-
thorization code, enter the assigned code or GUEST. 

 Contents: See above. 

World Wide Web 

 http://rndc.ippe.obninsk.ru/ 

 Contents: General Information. BROND-2, RRDF-98 (Russian Radiation Dosimetry 
File), ADL-3 (Activation Data Library), MENDL (Medium Energy Neutron Data Li-
brary). 

Astrophysics Program, 
 Oak Ridge National Laboratory, USA 

World Wide Web 

 http://www.phy.ornl.gov/astrophysics/astro.html 

 Contents: Nuclear reaction rates and nuclear astrophysics bibliography. 

Atomic Mass Data Center (AMDC),  
Centre de Spectrométrie Nucléaire et de Spectrométrie de 

Masse, France 

Anonymous FTP 

 csnftp.in2p3.fr. Change directory to pub/AMDC. 

 Contents: General information. The NUBASE database. PC-NUCLEUS program. 
ENSDF. JvNubase. 

World Wide Web 

 http://www-csnsm.in2p3.fr/amdc/ 

 Contents: General information. The 1995 Update to the Atomic Mass Evaluation and the 
1993 Atomic Mass Evaluation. NUBASE and jvNubase. 
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Center for Nuclear Information Technology (CNIT), 
San Jose State University, USA 

World Wide Web 

 http://www.best.com/~sdv/MacNuclide2/MacNukeb.html 

 Contents: MacNuclide 1.0 (MacOS/Windows), MacNuclide 2.x (MacOS), and cross-
  

Center for Photonuclear Experiments Data (CDFE), 
Moscow State University, Russia 

World Wide Web 

 http://depni.npi.msu.su/cdfe/ 

 Contents: General information. Photonuclear reaction cross-sections, parameters of the 
Giant Dipole Resonance and photonuclear reaction thresholds. Photonuclear data index. 

-ray Spectrometry Center, 
Idaho Falls National Engineering and Environmental 

Laboratory, USA 

World Wide Web 

 http://id.inel.gov/gamma/ 

 Contents: General information. NaI (Tl) and Ge(Li)-Si(Li) Gamma Spectrum Catalogues. 

Isotopes Project (IP), 
Ernest Orlando Lawrence Berkeley National Laboratory, 

USA 

World Wide Web 

 http://ie.lbl.gov/ 

 Contents: General information. Isotope Explorer and VuENSDF. NSR, ENSDF, and 
XUNDL. Table of Super-Deformed Bands and Fission Isomers. Atomic masses and Q-
value calculator. Nuclear Astrophysics Data Reference List and Reaction Rates. Thermal 
  
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Nuclear Data Center, 
Japan Atomic Research Institute, Japan 

CD-ROM distribution 

 CD-ROM Storing JENDL-3.2 Plots and Data 

World Wide Web 

 http://wwwndc.tokai.jaeri.go.jp/index.html 

 Contents: General information. JENDL-3.2. Documentation. Graphs of evaluated cross 
section data. Tables of Nuclear Data. Chart of the Nuclides. JNDC Nuclear Data Library 
(fission product decay data). 

Nuclear Data Evaluation Project, 
Triangle Universities Nuclear Laboratory, USA 

World Wide Web 

 http://www.tunl.duke.edu/NuclData 

 Contents: General information. Revised post-publication manuscripts for A=3, 4, and 16-
20 and preprints for A=5 and 6 (PDF). Modified versions of A=5-10, 11, 13, and 14 
(PDF). Energy level diagrams for A=4-20 (GIF, PDF, EPS). Extract of the Table of Iso-
topes for A=1-20 (PDF, PS). Reference update lists for A=6-10. 

T-2 Nuclear Information Service, 
Los Alamos National Laboratory, USA 

Anonymous FTP 

 t2.lanl.gov. 

 Contents: Similar to the Web site. 

World Wide Web 

 http://t2.lanl.gov 

 Contents: General information. Neutron kerma data. High-energy data for accelerator ap-
plications. Reaction Q-value and threshold energy calculator. Nuclear reaction rates and 
astrophysical S-factors. Nuclear Data Viewer. ENDF. Codes (TRANSX 2.15, NJOY, 
etc.). 
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Division of Nuclear Physics, 
Office of High Energy and Nuclear Physics, 

US Department of Energy 
The Division of Nuclear Physics supports a broad program of basic research in nuclear physics. 
The Division’s World Wide Web site (http://www.er.doe.gov/production/henp/nucphys.html) 
provides an overview of its research program, programmatic activities, and links to research fa-
cilities at universities and national laboratories, to some major experiments, and to research pub-
lications. One of the Division’s sub-programs, Low Energy Nuclear Physics, supports 
information services on critical nuclear data, and the compilation and dissemination of accurate 
and complete nuclear data information that is readily accessible and user oriented. 



A d d i t i o n a l  C o p i e s  O f  T h e s e  W a l l e t
C a r d s  M a y  B e  O b t a i n e d  F r o m

B r o o k h a v e n  N a t i o n a l  L a b o r a t o r y
N a t i o n a l  N u c l e a r  D a t a  C e n t e r

P . O .  B o x  5 0 0 0
U p t o n ,  N e w  Y o r k  1 1 9 7 3 – 5 0 0 0

U . S . A .

E – m a i l :  n n d c @ b n l . g o v
T e l :  ( 6 3 1 )  3 4 4 – 2 9 0 2
F AX:  ( 6 3 1 )  3 4 4 – 2 8 0 6


