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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 0  
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 n ow n  n ucl i d e s  a n d  t h e i r  k now n  i som e r ic 
s t a t e s .

T h e  d a t a  g iv e n  h e r e  a r e  t a k e n  m os t ly  f r o m  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 c l i d e s  a s  
g ive n  i n  t h e  E v a l u a te d  N u clea r  S t r u c t 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 i m e n t a l r e s u l t s  a n d a r e p u bli s 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 5  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 5 .  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 o l 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 i g 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 n e  3 0 ,  1 9 9 5.  

†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 I sotopes P roject , Lawrence Be r 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  
 t h i r d  ( 1 9 8 5 )  a n d  t h e  fo u r t h  ( 1 9 9 0 )  e d i t i o n s  
 we r e  p u b l i s h e d  by J .  K.  T u l i ,  N a t ion a l  N ucle a r  
 D a t a  Ce n t e r ,  B rook h a ve n  N a t ion a l  L a bor a to r y. 
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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  we l l  a s  a l l  i so m e r s  wi t h  
h a l f– l i fe0 . 1  s ,  a n d  so m e  o t h e r  i so m e r s  w h ic h  
decay by S F  or   e mis s ion s. A n uclide i s  i nclu ded 
eve n  if  o n ly  i t s  m a s s  e s t i m a t e  o r  i t s  p r od u c t io n  
c r o s s  s e c t i o n  i s  a v a i l a b l e .  F o r  t h e  l a t t e r  
n u c l i d e s  T /12 l i m i t  i s  g i v e n [ 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  
f i 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 o s e  
a d o p t e d  b y  t h e  A m e r i c a n  C h e m i c a l  S o c i e t y  
N o m e n c l a t u r e  C o m m i t t e e .  T h e  s y m b o l s  R f  
( R u t h e r f o r d i u m )  a n d  H a  ( H a h n i u m )  h a v e ,  
n o t  b e e n  a c c e p t e d  i n t e r n a t i o n a l l y  d u e  t o  
c o n f l i c t i n g  c l a i m s  a b o u t  t h e  d i s c o v e r y  
of  t h e s e  e l e m e n t s .  

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 .  
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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  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 xc i t a t io n  e n e r g y  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 h e accu r acy de t e r min ed 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 i g 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  
f ig u r e .  A n  a p p e n d e d  "s" d e n o 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  b y  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 c e )  w h ic h  a r e  fo l lo 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 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 .  

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 iv e 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 o d e  of  d ec a y  o r  
n o  o t h e r  m o d e  h a s  b e e n  o b s e r v e d .  
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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 . )

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

A p p e n d i c e s :

T h e a p pe n dices  h a ve bee n  u p d a t ed  to confor m to 
t h e  F u n d a m e n t a l  P h y s ic a l  Co n s t a n t s [1 3] .  F o r  
p r o p e r t i e s  of  t h e  e l e m e n t a r y  p a r t ic l e s  a n d  fo r  
t h e  a s t r o p h y s i c a l  c o n s t a n t s  p l e a s e  s e e  t h e  
R evie w of P a r t icl e  P r op e r t i e s ,  P h y s ica l  R ev ie w  
D 5 0 ,  1 1 7 3  (1 9 9 4)  a n d  i t s  s u b s e q u e n t  b i e n n i a l  
u p d a t e s .  S e e  a l so t h e  Wo r l d  Wi d e  We b  a t  U R L: 
h t t p : / / p d g . l b l . gov /  
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A c k n o w l e d g e m e n t s

The appendix on  hyper n uclides h as been prepa red 
b y  R .  C h r i e n ,  B N L .  T h e  a u t h o r  i s  t h a n k f u l  t o  
m a ny colleagues, especially D. Albu rger, R. Cas ten, 
R .  C h r i e n ,  a n d  J .  Mi l l e n e r ,  a l l  a t  B N L,  P .  E n d t  
a t  U t r ec h t ,  R .  T i l l ey  a t  T U N L,  a n d  G .  A u d i ,  O .  
B e r s i l l o n ,  a n d  J .  B l a c h o t  i n  F r a n c e  fo r  m a n y  
h e l p f u l  s u gg e s t io n s .  S p eci a l  t h a n k s  a r e  d u e  t o 
M. Bh a t , T. Bu r rows, R. Kinsey, a nd V. McLa ne for  
h e l p  w i t h  sc a n n i n g  r ece n t  l i t e r a t u r e .  T h e  h e l p  
r ece ive d  i n  p rod uc t ion  of t h e  book le t  f rom  o t h e r  
m e m be r s  of N N DC, p a r t icu l a r ly,  M. Ble n n a u , P . 
Dixon , Y. S a n bor n , a n d J . T a ll a r i n e i s  g r a t efu lly 
ack nowledged. T h e a u t hor  is  g r a t efu l for  e ncou r – 
a ge m e n t  a n d  s u p por t  r ece ive d  f rom  M. B h a t ,  C .  
D u n fo r d ,  a n d  R .  M e y e r .  

T h i s  r e s e a r c h  w a s  s u p po r t e d  by t h e  Div i s io n  of 
Nuclea r P hysics, Office of High E nergy a nd Nuclea r 
P h y s ic s ,  U S  D e p a r t m e n t  of  E n e r g y .  

R e f e r e n c e s

1 .  E v a l u a t e d  N u c l e a r  S t r u c t u r e  D a t a  F i l e–  
a  c o m p u t e r  f i l e  o f  e v a l u a t e d  e x p e r i m e n t a l  
n u c l e a r  s t r u c t u r e  d a t a  m a i n t a i n e d  b y  t h e  
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 ,  B r oo k h a v e n
N a t i o n a l  L a b o r a t o r y  ( f i l e  a s  o f  J u n e  1 9 9 5 ) .  

2 .  N u c l e a r  D a t a  S h e e t s  –  A c a d e m i c  P r e s s ,  
S a n  D i e g o .  E v a l u a t i o n s  p u b l i s h e d  b y  
m a s s  n u m b e r  f o r  A  =  4 5  t o  2 6 6 .  S e e  p a g e  i i  
of  a n y  i s s u e  fo r  t h e  i n d e x  t o  A – c h a i n s .  

3 .  N u c l e a r  P h y s i c s  –  N o r t h  H o l l a n d  P u b –  
l i s h i n g  C o . ,  A m s t e r d a m  –  E v a l u a t i o n s  b 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 . 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 6 . 0 5 . 4 2  M e V n
  5   3 8 . 5
  6   4 1 . 9

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  0 . 3  M e V n
 1 0  0 +  4 8 . 8 1 0 . 3  M e V 2 n

  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 %  2
  7  3 / 2 –  1 4 . 9 0 8 9 2 . 5 %  2
  8  2 +  2 0 . 9 4 5 8 3 8  m s  6 – , –2
  9  3 / 2 –  2 4 . 9 5 4 1 7 8 . 3  m s  4 – , –n 49 . 5%,

–n2
 1 0   3 3 . 4 4 1 . 2  M e V 3 n
 1 1  3 / 2 –  4 0 . 7 9 8 . 5  m s  2 – , –n 0 . 027%,

–n

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

  6 C    8  0 +  3 5 . 0 9 2 3 0  k e V 5 0 2p
  9  ( 3 / 2 – )  2 8 . 9 1 4 1 2 6 . 5  m s  9  ,  p ,  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

  6 C   1 0  0 +  1 5 . 6 9 9 1 9 . 2 5 5  s  5 3 
 1 1  3 / 2 –  1 0 . 6 5 0 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 –
 1 7   2 1 . 0 4 1 9 3  m s  1 3 – , –n 32%
 1 8  0 +  2 4 . 9 2 8 8  m s  + 9 – 8 –
 1 8  0 +  2 4 . 9 2 6 6  m s  + 2 5 – 1 5 –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 – , –n 72%
 2 1   4 6 . 0 s
 2 2  0 +  5 2 . 6 s  > 2 0 0  n s  

  7 N   1 0   3 9 . 7 s
 1 1  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 %  9
 1 5  1 / 2 –   0 . 1 0 1 0 . 3 6 6 %  9
 1 6  2 –   5 . 6 8 2 7 . 1 3  s  2 –
 1 6 m  0 –   5 . 8 0 2 7 . 2 5   s  6 – , I T
 1 7  1 / 2 –   7 . 8 7 4 . 1 7 3  s  4 – , –n
 1 8  1 –  1 3 . 1 2 6 2 4  m s  1 2 – ,  B–
 1 9   1 5 . 8 6 0 . 3 0 4  s  1 6 – , –n  62 . 4%
 2 0   2 1 . 7 7 1 0 0  m s  + 3 0 – 2 0 – , –n  61%
 2 1   2 5 . 2 3 9 5  m s  1 3 – , –n 84%
 2 2   3 2 . 1 2 4  m s  7 – , –n 35%
 2 3   3 7 . 7 s  > 2 0 0  n s  
 2 4   4 7 . 0 s

  8 O   1 2  0 +  3 2 . 0 6 0 . 4 0  M e V 2 5 p
 1 3  ( 3 / 2 – )  2 3 . 1 1 1 8 . 5 8  m s  5 
 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 5
 1 7  5 / 2 +  – 0 . 8 0 9 0 . 0 3 8 %  3
 1 8  0 +  – 0 . 7 8 2 0 . 2 0 0 %  1 2
 1 9  5 / 2 +   3 . 3 3 2 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 –

 2 3   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   2 7 . 1 s
 2 6  0 +  3 5 . 2 s

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

 1 0 N e  1 5   4 1 . 4 s
 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 , 
 1 8  0 +   5 . 3 1 9 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 . 2 3  s  6 –
 2 7    7 . 0 9 3 2  m s  2 – , –n
 2 8  0 +  1 1 . 3 1 4  m s  1 0 – , –n 16%
 2 9   1 8 . 0 0 . 2  s  1 –n ?
 3 0  0 +  2 2 . 2  > 2 0 0  n s  
 3 1   3 0 . 8 s
 3 2  0 +  3 7 . 2 s  > 2 0 0  n s  

 1 1 N a  1 7   3 5 . 2 s
 1 8   2 5 . 3 s
 1 9   1 2 . 9 3
 2 0  2 +   6 . 8 4 5 4 4 7 . 9  m s  2 3 
 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 9 0  h  1 2 –
 2 4 m  1 +  – 7 . 9 4 6 2 0 . 2 0  m s  7 I T 99 . 95% , – 0 . 05%
 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 . 08%
 2 8  1 +  – 1 . 0 3 3 0 . 5  m s  4 – , –n 0 . 58%
 2 9    2 . 6 2 4 4 . 9  m s  1 2 –
 2 9  3 / 2   2 . 6 2 4 4 . 9  m s  1 2 –n 21 . 5%
 3 0  2 +   8 . 5 9 4 8  m s  2 – , –n 30%,

–2n 1 . 17% ,
– 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 8%

 3 3   2 6 . 8 . 2  m s  4 – , –n 52%,
–2n 12%
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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 4   3 3 . s 5 . 5  m s  1 0 – , –n , –2n 57 . 5%
 3 5   4 1 . s 1 . 5  m s  5 – , –n

 1 2 M g  1 9   3 2 . 0 s
 2 0  0 +  1 7 . 5 7 9 5  m s  + 8 0 – 5 0  ,  p  3%
 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 %  3
 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 %  2
 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  h  3 –
 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 1 . 7%
 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   1 6 . 3 s  > 2 0 0  n s  
 3 6  0 +  2 0 . 9 s  > 2 0 0  n s  

 1 3 A l  2 1   2 6 . 1 s  < 3 5  n s  
 2 2   1 8 . 1 8 s 7 0  m s  + 5 0 – 3 5  ,  p > 0%,  2p > 0%
 2 3    6 . 7 7 0 . 4 7  s  3  ,  p
 2 4  4 +  – 0 . 0 5 5 2 . 0 5 3  s  4  ,  0 . 04%
 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 . 4  1 0 5  y  3 
 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 –
 3 3   – 8 . 5 0  > 1   s  
 3 4   – 2 . 8 6 6 0  m s  1 8 – , –n 27%
 3 5   – 0 . 1 1 5 0  m s  5 0 – , –n 65%
 3 6    5 . 9  > 1   s  
 3 7    9 . 6  > 1   s  
 3 8   1 5 . 7 s  > 2 0 0  n s  
 3 9   > 2 0 0  n s  

 1 4 S i  2 2  0 +  3 2 . 2 s 6  m s  3  ,  p
 2 3   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 5 4 . 1 6  s  2 
 2 8  0 + – 2 1 . 4 9 3 9 2 . 2 3 %  1
 2 9  1 / 2 + – 2 1 . 8 9 5 4 . 6 7 %  2 1
 3 0  0 + – 2 4 . 4 3 3 3 . 1 0 %  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

 1 4 S i  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 . 1 8  s  1 8 –
 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 < 10%
 3 7   – 6 . 5  > 1   s  –n < 15%
 3 8  0 +  – 3 . 7  > 1   s  
 3 9    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 +  > 2 0 0  n s  

 1 5 P   2 4   3 2 . 0 s
 2 5   1 8 . 9 s
 2 6  ( 3 +)  1 1 . 0 s 2 0  m s  + 3 5 – 1 5  ,  p 2%,  2p
 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 
 2 9  1 / 2 + – 1 6 . 9 5 2 4 . 1 4 0  s  1 4 
 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 < 10%
 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   > 2 0 0  n s  
 4 5   > 2 0 0  n s  
 4 6   > 2 0 0  n s  

 1 6 S   2 6  0 +  2 6 . 0 s
 2 7   1 7 . 5 s 
 2 8  0 +   4 . 1 1 2 5  m s  1 0  ,  p > 0%
 2 9  5 / 2 +  – 3 . 1 6 1 8 7  m s  4 
 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 . 5 1  d  1 2 –
 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 –
 4 1  – 1 8 . 6  > 1   s  
4 2 0 + – 1 7 . 2 0 . 5 6 s 6 – , –n < 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

 1 6 S   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 –
 4 6  0 +  > 2 0 0  n s  
 4 7   > 2 0 0  n s  
 4 8  0 +  > 2 0 0  n s  

 1 7 C l  2 8   2 6 . 6 s
 2 9   1 3 . 1 s
 3 0    4 . 4 s
 3 1   – 7 . 0 6 1 5 0  m s  2 5  ,  p 0 . 44%
 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 0 1 . 5 2 6 4  s  1 4 
 3 4 m  3 + – 2 4 . 2 9 4 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 %  5
 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 %  5
 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 0 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 . 4 3  s  6 – , –n < 8%
 4 5  – 1 8 . 9 4 0 0  m s  4 3 – , –n 24%
 4 6  – 1 4 . 8 s 0 . 2 2  s  4 – , –n 60%
 4 7  – 1 1 . 2 s  > 2 0 0  n s  – , –n  3%
 4 8   > 2 0 0  n s  
 4 9   1 7 0  n s  
 5 1   > 2 0 0  n s  

 1 8 A r  3 0  0 +  2 0 . 1 s
 3 1   1 1 . 3 s
 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 –
 4 7  – 2 5 . 9
 4 8  0 + – 2 3 . 2 s
 4 9   1 7 0  n 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

 1 8 A r  5 0  0 +  1 7 0  n s  
 5 1   > 2 0 0  n s  

 1 9 K   3 2   2 0 . 4 s
 3 3    6 . 8 s
 3 4   – 1 . 5 s
 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 +) 3 6 5  m s  5 – , –n 47%
 5 2  1 0 5  m s  5 – , –n > 88%
 5 3  ( 3 / 2 +) 3 0  m s  5 – , –n 85%
 5 4  1 0  m s  5 – , –n

 2 0 C a  3 4  0 +  1 3 . 2 s
3 5 4 . 4 4 s 5 0 m s 3 0  ,  2p

 3 6  0 +  – 6 . 4 4 1 0 2  m s  2  ,  p  20%
 3 7  3 / 2 + – 1 3 . 1 6 1 8 1 . 1  m s  1 0  ,  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 %  1 8
 4 1  7 / 2 – – 3 5 . 1 3 8 1 . 0 3  1 0 5  y  4 
 4 2  0 + – 3 8 . 5 4 7 0 . 6 4 7 %  9
 4 3  7 / 2 – – 3 8 . 4 0 8 0 . 1 3 5 %  6
 4 4  0 + – 4 1 . 4 6 9 2 . 0 8 6 %  1 2
 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 . 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  > 6  1 0 1 8  y  2–

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

 2 1 S c  3 6   1 3 . 9 s
 3 7    2 . 8 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

 2 1 S c  3 8   – 4 . 9 s
 3 9  – 1 4 . 1 7
 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 1 . 3  m s  7 
 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 2 7  h  8 
 4 4 m  6 + – 3 7 . 5 4 5 5 8 . 6  h  1 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 . 5 8 . 2  s  2 –
 5 3  – 3 8 . 0 s  > 1   s  
 5 4  – 3 4 . 0  > 1   s  
 5 5  – 3 0 . s  > 1   s  

 2 2 T i  3 8  0 +   9 . 1 s
 3 9    1 . 2 s 2 6  m s  8
 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 4 9  y  3 
 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 . 6  > 1   s  
 5 5  – 4 1 . 7  > 1   s  
 5 6  0 + – 3 9 . 1  > 2 0 0  n s  
 5 7  – 3 4 . 0 s  > 2 0 0  n s  
 5 8  0 +  > 1 5 0  n s  

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

0 . 2 5 0 %  2  
,

– 17%
 5 1  7 / 2 – – 5 2 . 1 9 8 9 9 . 7 5 0 %  2
 5 2  3 + – 5 1 . 4 3 8 3 . 7 4 3  m  5 –
 5 3  7 / 2 – – 5 1 . 8 4 5 1 . 6 1  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  – 4 6 . 2  > 1   s  
 5 7  – 4 4 . 3  > 2 0 0  n s  
 5 8  – 4 0 . 3  > 2 0 0  n s  
 5 9  – 3 7 . 9  > 2 0 0  n s  –
 6 0  – 3 3 . 1  > 2 0 0  n s  
 6 1   > 1 5 0  n s  

 2 4 C r  4 2  0 +   6 . 0 s
 4 3  ( 3 / 2 +)  – 2 . 1 4 s 2 1  m s  + 4 – 3  ,  p ,  ?
 4 4  0 + – 1 3 . 5 s 5 3  m s  + 4 – 3  p
 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 6 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  d  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 9 2 . 3 6 5 %  7
 5 5  3 / 2 – – 5 5 . 1 0 4 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 . 8 0 . 7 4  s  2 4 –
 6 0  0 + – 4 6 . 8 0 . 5 7  s  6 –
 6 1  – 4 2 . 8  > 2 0 0  n s  –
 6 2  0 + – 4 1 . 2  > 2 0 0  n s  
 6 3   > 1 5 0  n s  
 6 4  0 +  > 1   s  

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



1 0

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 5 M n  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 2 3 1 2 . 1 2  d  1 0  , – < 0 . 001%
 5 5  5 / 2 – – 5 7 . 7 0 7 1 0 0 %  
 5 6  3 + – 5 6 . 9 0 6 2 . 5 7 8 5  h  2 –
 5 7  5 / 2 – – 5 7 . 4 8 5 8 5 . 4  s  1 8 –
 5 8  3 + – 5 5 . 9 0 6 5 . 3  s  7 –
 5 8 m  + – 5 5 . 9 0 3 . 0  s  1 –
 5 9  3 / 2 – , 5 / 2 – – 5 5 . 4 7 4 . 6  s  1 –
 6 0  0 + – 5 2 . 8 5 1  s  6 –
 6 0 m  3 + – 5 2 . 5 1 . 7 7  s  2 – 88 . 5% , I T 11 . 5%
 6 1  ( 5 / 2 ) – – 5 1 . 6 0 . 7 1  s  1 –
 6 2  ( 3 +) – 4 8 . 5 0 . 8 8  s  1 5 –
 6 3  – 4 6 . 8 0 . 2 5  s  4 –
 6 4  – 4 3 . 1  > 2 0 0  n s  
 6 5  – 4 0 . 9  > 2 0 0  n s  –
 6 6   > 1 5 0  n s  

 2 6 F e  4 5   1 3 . 6 s
 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  2 0 0  n s  
 4 9  ( 7 / 2 – ) – 2 4 . 6 s 7 5  m s  1 0  ,  p  60%
 5 0  0 + – 3 4 . 4 7 1 5 0  m s  3 0  ,  p  0%
 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 8  m  4 I T
 5 4  0 + – 5 6 . 2 4 9 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
 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 9 4 4 . 5 0 3  d  6 –
 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 . 5 6 . 1  s  6 –
 6 4  0 + – 5 4 . 9 2 . 0  s  2 –
 6 5  – 5 1 . 3 0 . 4  s  2 –
 6 6  0 + – 5 0 . 3  > 2 0 0  n s  
 6 7  – 4 6 . 6  > 2 0 0  n s  –
 6 8  0 + – 4 4 . 2 s 0 . 1 0  s  6 –
 6 9   > 1 5 0  n s  

 2 7 C o  4 8    1 . 8 s
 4 9   – 9 . 9 s
 5 0  – 1 7 . 5 s  2 0 0  n s  
 5 1  – 2 7 . 5 s
 5 2  – 3 4 . 3 2 s  ,  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 6 1 9 3 . 2 8  m s  1 4 



1 1

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 7 C o  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 7  d  3 
 5 7  7 / 2 – – 5 9 . 3 4 0 2 7 1 . 7 9  d  9 
 5 8  2 + – 5 9 . 8 4 2 7 0 . 8 2  d  3 
 5 8 m  5 + – 5 9 . 8 1 7 9 . 1 5  h  1 0 I T
 5 9  7 / 2 – – 6 2 . 2 2 4 1 0 0 %  
 6 0  5 + – 6 1 . 6 4 5 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  s  2 –
 6 7  ( 7 / 2 – ) – 5 5 . 3 0 . 4 2  s  7 –
 6 8  – 5 1 . 8 0 . 1 8  s  1 0 –
 6 9  – 5 1 . 0 0 . 2 7  s  5 –
 7 0  – 4 6 . 8 s  > 2 0 0  n s  –
 7 1  – 4 5 . 0 s 0 . 2 0  s  5 –
 7 2   > 1   s  

 2 8 N i  5 0  0 +  – 3 . 8 s  > 1 5 0  n s  
 5 1  – 1 1 . 4 s  > 2 0 0  n s  
 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 
 5 4  0 + – 3 9 . 2 1 
 5 5  7 / 2 – – 4 5 . 3 3 2 1 2 . 1  m s  3 8 
 5 6  0 + – 5 3 . 9 0 6 . 0 7 7  d  1 2 
 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  4 –
 6 7  ( 1 / 2 – ) – 6 3 . 7 4 2 1  s  1 –
 6 8  0 + – 6 3 . 4 9 1 9  s  + 3 – 6 –
 6 9  – 6 0 . 4 1 1 . 4  s  3 –
 7 0  0 + – 5 9 . 5 –
 7 1  – 5 5 . 9 1 . 8 6  s  3 5 –
 7 2  0 + – 5 4 . 7 2 . 0 6  s  3 0 –
 7 3  – 5 0 . 3 s 0 . 9 0  s  1 5 –
 7 4  0 + – 4 8 . 7 s 1 . 1  s  5 –
 7 5  – 4 4 . 2 s  > 1   s  
 7 6  0 + – 4 2 . 2 s  > 1 5 0  n s  
 7 7  – 3 7 . 2 s
 7 8  0 + – 3 5 . s

 2 9 C u  5 2   – 2 . 6 s



1 2

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

 3 0 Z n  5 4  0 +  – 6 . 6 s
 5 5  – 1 4 . 9 s
 5 6  0 + – 2 5 . 7 s
 5 7  ( 7 / 2 – ) – 3 2 . 7 s 4 0  m s  1 0  ,  p  65%
 5 8  0 + – 4 2 . 2 9 6 5  m s  9 
 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 2  0 + – 6 1 . 1 7 9 . 1 8 6  h  1 3 
 6 3  3 / 2 – – 6 2 . 2 1 0 3 8 . 4 7  m  5 
 6 4  0 + – 6 6 . 0 0 0 4 8 . 6 %  3
 6 5  5 / 2 – – 6 5 . 9 0 8 2 4 4 . 2 6  d  2 6 
 6 6  0 + – 6 8 . 8 9 7 2 7 . 9 %  2
 6 7  5 / 2 – – 6 7 . 8 7 7 4 . 1 %  1
 6 8  0 + – 7 0 . 0 0 4 1 8 . 8 %  4
 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 6 0  > 5  1 0 1 4  y  

0 . 6 %  1  
 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 6 4 6 . 5  h  1 –
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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 0 Z n  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

 3 1 G a  5 6   – 4 . 7 s
 5 7  – 1 6 . 4 s
 5 8  – 2 4 . 0 s
 5 9  – 3 4 . 1 s
 6 0  – 4 0 . 0 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  2 3 
 6 3  3 / 2 – , 5 / 2 – – 5 6 . 7 3 2 . 4  s  5 
 6 4  0 + – 5 8 . 8 3 5 2 . 6 3 0  m  1 1 
 6 5  3 / 2 – – 6 2 . 6 5 3 1 5 . 2  m  2 
 6 6  0 + – 6 3 . 7 2 2 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 %  6
 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 5 3 9 . 8 9 2 %  6
 7 2  3 – – 6 8 . 5 8 4 1 4 . 1 0  h  2 –
 7 2 m  ( 0 +) – 6 8 . 4 6 4 3 9 . 6 8  m s  1 3 I T
 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 2 1  s  5 – , –n 12 . 3%
 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 8 5  m s  1 0 – , –n 70%

 3 2 G e  5 8  0 +  – 8 . 4 s
 5 9  – 1 7 . 0 s
 6 0  0 + – 2 7 . 8 s
 6 1  ( 3 / 2 – ) – 3 3 . 7 s 4 0  m s  1 5  ,  p  80%
 6 2  0 + – 4 2 . 2 s 0 . 1 1  s  6  ?
 6 3  – 4 6 . 9 s 0 . 0 9 5  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 
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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  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 2  d  2 7 
 6 9  5 / 2 – – 6 7 . 0 9 4 3 9 . 0 5  h  1 0 
 7 0  0 + – 7 0 . 5 6 1 2 1 . 2 3 %  4
 7 1  1 / 2 – – 6 9 . 9 0 5 1 1 . 4 3  d  3 
 7 2  0 + – 7 2 . 5 8 5 2 7 . 6 6 %  3
 7 3  9 / 2 + – 7 1 . 2 9 7 7 . 7 3 %  1
 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 5 . 9 4 %  2
 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 7 . 4 4 %  2
 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 – 79% , I T 21%
 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%
 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 . 5 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 0 . 5 4  s  5 – , –n 14%
 8 6  0 + – 5 0 . 0 s  > 1 5 0  n s  

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

8 . 7 3 %  6  
 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  m  1 –
 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 7 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%

 3 5 B r  6 8  – 3 8 . 9 s
 6 9 ?  – 4 6 . 7 s  < 1 0 0  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 . 6 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 8 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
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 3 5 B r  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
 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 8 2 . 4 0  h  2 –
 8 4  2 – – 7 7 . 7 8 3 1 . 8 0  m  8 –
 8 4 m  ( 5 – , 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 5 5 5 . 6 0  s  1 5 – , –n 2 . 52%
 8 8  ( 1 , 2 – ) – 7 0 . 7 3 1 6 . 3 4  s  8 – , –n 6 . 58%
 8 9  ( 3 / 2 – , 5 / 2 – ) – 6 8 . 5 6 4 . 4 0  s  3 – , –n 13 . 8%
 9 0  – 6 4 . 6 1 1 . 9 2  s  2 – , –n 25 . 2%
 9 1  – 6 1 . 5 5 0 . 5 4 1  s  5 – , –n 20%
 9 2  ( 2 – ) – 5 6 . 6 2 0 . 3 4 3  s  1 5 – , –n 33 . 1%
 9 3  ( 5 / 2 – ) – 5 3 . 0 s 1 0 2  m s  – , –n 77%
 9 4  7 0  m s  2 0 – , –n 30%

 3 6 K r  6 9  
 7 0  0 + – 4 1 . 0 s
 7 1  – 4 6 . 1 s 9 7  m s  9  ,  p
 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 . 3  m  2 
 7 6  0 + – 6 8 . 9 8 1 4 . 8  h  1 
 7 7  5 / 2 + – 7 0 . 1 7 0 7 4 . 4  m  6 
 7 8  0 + – 7 4 . 1 5 8  2 . 0  1 0 2 1  y  

0 . 3 5 %  2  
 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 5 %  2
 8 1  7 / 2 + – 7 7 . 6 9 3 2 . 2 9  1 0 5  y  1 1 
 8 1 m  1 / 2 – – 7 7 . 5 0 2 1 3 . 1 0  s  3 I T ,  2 . 510–3%
 8 2  0 + – 8 0 . 5 8 8 1 1 . 6 %  1
 8 3  9 / 2 + – 7 9 . 9 8 1 1 1 . 5 %  1
 8 3 m  1 / 2 – – 7 9 . 9 3 9 1 . 8 3  h  2 I T
 8 4  0 + – 8 2 . 4 3 0 5 7 . 0 %  3
 8 5  9 / 2 + – 8 1 . 4 7 8 3 9 3 4 . 4  d  1 4 –
 8 5 m  1 / 2 – – 8 1 . 1 7 3 4 . 4 8 0  h  8 – 78 . 6% , I T 21 . 4%
 8 6  0 + – 8 3 . 2 6 1 1 7 . 3 %  2
 8 7  5 / 2 + – 8 0 . 7 0 6 7 6 . 3  m  6 –
 8 8  0 + – 7 9 . 6 9 2 . 8 4  h  3 –
 8 9  ( 3 / 2 + , 5 / 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 5 8 . 5 7  s  4 –
 9 2  0 + – 6 8 . 8 3 1 . 8 4 0  s  8 – , –n 0 . 03%
 9 3  ( 1 / 2 +) – 6 4 . 1 1 . 2 8 6  s  1 0 – , –n 2 . 01%
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I s o t o p e  T /12,   ,  o r
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 3 6 K r  9 4  0 + – 6 1 . 2 s 0 . 2 0  s  1 – , –n 5 . 7%
 9 5  – 5 6 . 1 s 0 . 7 8  s  3 –
 9 6  0 + – 5 3 . 3 s  > 5 0  m s  
 9 7   > 1 5 0  n s  –

 3 7 R b  7 2  – 3 8 . 1 s
 7 3  – 4 6 . 3 s
 7 4  ( 0 +) – 5 1 . 7 6 4 . 9  m s  5 
 7 5  ( 3 / 2 – , 5 / 2 – ) – 5 7 . 2 2 0 1 9 . 0  s  1 2 
 7 6  1 ( – ) – 6 0 . 4 7 7 3 6 . 5  s  6 
 7 7  3 / 2 – – 6 4 . 8 2 6 3 . 7 8  m  4 
 7 8  0 (+) – 6 6 . 9 3 4 1 7 . 6 6  m  8 
 7 8 m  4 ( – ) – 6 6 . 8 3 1 5 . 7 4  m  5  90% , I T 10%
 7 9  5 / 2 + – 7 0 . 7 9 3 2 2 . 9  m  5 
 8 0  1 + – 7 2 . 1 7 0 3 3 . 4  s  7 
 8 1  3 / 2 – – 7 5 . 4 5 5 4 . 5 7 6  h  5 
 8 1 m  9 / 2 + – 7 5 . 3 6 9 3 0 . 5  m  3 I T 97 . 6% ,  2 . 4%
 8 2  1 + – 7 6 . 1 8 7 1 . 2 7 3  m  2 
 8 2 m  5 – – 7 6 . 1 1 8 6 . 4 7 2  h  6  , I T < 0 . 33%
 8 3  5 / 2 – – 7 9 . 0 7 1 8 6 . 2  d  1 
 8 4  2 – – 7 9 . 7 4 8 3 2 . 7 7  d  1 4  96 . 2% , – 3 . 8%
 8 4 m  6 – – 7 9 . 2 8 4 2 0 . 2 6  m  4 I T
 8 5  5 / 2 – – 8 2 . 1 6 5 7 2 . 1 6 5 %  2 0
 8 6  2 – – 8 2 . 7 4 5 1 8 . 6 3 1  d  1 8 – 99 . 995% ,

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

2 7 . 8 3 5 %  2 0
 8 8  2 – – 8 2 . 6 0 2 1 7 . 7 8  m  1 1 –
 8 9  3 / 2 – – 8 1 . 7 0 3 1 5 . 1 5  m  1 2 –
 9 0  0 – – 7 9 . 3 5 1 1 5 8  s  5 –
 9 0 m  3 – – 7 9 . 2 4 4 2 5 8  s  4 – 97 . 4% , I T 2 . 6%
 9 1  3 / 2 ( – ) – 7 7 . 7 8 8 5 8 . 4  s  4 –
 9 2  0 – – 7 4 . 8 1 4 . 4 9 2  s  2 0 – , –n 0 . 01%
 9 3  5 / 2 – – 7 2 . 7 0 5 . 8 4  s  2 – , –n 1 . 35%
 9 4  3 ( – ) – 6 8 . 5 3 2 . 7 0 2  s  5 – , –n 10 . 01%
 9 5  5 / 2 – – 6 5 . 8 6 3 7 7 . 5  m s  8 – , –n 8 . 73%
 9 6  2 + – 6 1 . 2 3 2 0 2 . 8  m s  3 3 – , –n 14%
 9 7  3 / 2 + – 5 8 . 3 8 1 6 9 . 9  m s  7 – , –n 25 . 1%
 9 8  ( 1 , 0 ) – 5 4 . 2 7 1 1 4  m s  5 – , –n 13 . 6%,

–2n 0 . 05%
 9 8 m  ( 4 , 5 ) – 5 4 . 0 0 9 6  m s  3 – , –n ?
 9 9  ( 5 / 2 +) – 5 0 . 9 5 0 . 3  m s  7 – , –n 20 . 7%
1 0 0  – 4 6 . 7 s 5 1  m s  8 – , –n 5 . 6%
1 0 1  – 4 3 . 6 3 2  m s  4 – , –n 31%
1 0 2  3 7  m s  5 – , –n 18%

 3 8 S r  7 4  0 +
 7 5  – 4 6 . 6 s  > 1 5 0  n s   ,  p
 7 6  0 + – 5 4 . 4 s 8 . 9  s  3 
 7 7  ( 5 / 2 + , 7 / 2 +) – 5 8 . 0 9 . 0  s  2  ,  p < 0 . 25%
 7 8  0 + – 6 3 . 1 7 2 2 . 5  m  3 
 7 9  3 / 2 ( – ) – 6 5 . 4 7 5 2 . 2 5  m  1 0 
8 0 0 + – 7 0 . 3 0 2 1 0 6 . 3 m 1 5 
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 3 8 S r  8 1  1 / 2 – – 7 1 . 5 2 4 2 2 . 3  m  4 
 8 2  0 + – 7 6 . 0 0 7 2 5 . 5 5  d  1 5 
 8 3  7 / 2 + – 7 6 . 7 9 5 3 2 . 4 1  h  3 
 8 3 m  1 / 2 – – 7 6 . 5 3 6 4 . 9 5  s  1 2 I T
 8 4  0 + – 8 0 . 6 4 3 0 . 5 6 %  1
 8 5  9 / 2 + – 8 1 . 1 0 0 6 4 . 8 4  d  2 
 8 5 m  1 / 2 – – 8 0 . 8 6 1 6 7 . 6 3  m  4 I T 86 . 6% ,  13 . 4%
 8 6  0 + – 8 4 . 5 1 9 9 . 8 6 %  1
 8 7  9 / 2 + – 8 4 . 8 7 6 7 . 0 0 %  1
 8 7 m  1 / 2 – – 8 4 . 4 8 7 2 . 8 2 7  h  1 I T 99 . 7% ,  0 . 3%
 8 8  0 + – 8 7 . 9 1 8 8 2 . 5 8 %  1
 8 9  5 / 2 + – 8 6 . 2 0 5 5 0 . 5 3  d  7 –
 9 0  0 + – 8 5 . 9 4 1 2 8 . 7 8  y  4 –
 9 1  5 / 2 + – 8 3 . 6 4 9 9 . 6 3  h  5 –
 9 2  0 + – 8 2 . 9 2 2 . 7 1  h  1 –
 9 3  5 / 2 + – 8 0 . 1 6 7 . 4 2 3  m  2 4 –
 9 4  0 + – 7 8 . 8 3 7 7 5 . 3  s  2 –
 9 5  1 / 2 + – 7 5 . 1 6 2 3 . 9 0  s  1 4 –
 9 6  0 + – 7 2 . 9 8 1 . 0 7  s  1 –
 9 7  1 / 2 + – 6 8 . 8 0 4 2 9  m s  5 – , –n  0 . 05%
 9 8  0 + – 6 6 . 6 1 0 . 6 5 3  s  2 – , –n 0 . 25%
 9 9  3 / 2 + – 6 2 . 2 0 . 2 6 9  s  1 – , –n 0 . 1%
1 0 0  0 + – 6 0 . 2 2 0 2  m s  3 – , –n 0 . 98%
1 0 1  ( 5 / 2 ) – 5 5 . 4 1 1 8  m s  3 – , –n 2 . 52%
1 0 2  0 + – 5 3 . 1 6 9  m s  6 – , –n 5 . 5%

 3 9 Y  7 7  – 4 6 . 9 s
 7 8  – 5 2 . 6 s  > 1 5 0  n s  
 7 9  ( 5 / 2 +) – 5 8 . 4 1 4 . 8  s  6  ,  p
 8 0  ( 3 , 4 , 5 ) – 6 1 . 2 s 3 5  s  2 
 8 1  ( 5 / 2 +) – 6 6 . 0 1 7 2 . 4  s  1 3 
 8 2  1 + – 6 8 . 2 9 . 5  s  3 
 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 . 2 4 . 6  s  2 
 8 4 m  ( 5 – ) – 7 3 . 7 4 0  m  1 
 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 . 69%
 8 7  1 / 2 – – 8 3 . 0 1 5 7 9 . 8  h  3 
 8 7 m  9 / 2 + – 8 2 . 6 3 4 1 3 . 3 7  h  3 I T 98 . 43% ,  1 . 57%
 8 8  4 – – 8 4 . 2 9 5 1 0 6 . 6 5  d  4 
 8 9  1 / 2 – – 8 7 . 7 0 1 1 0 0 %  
 8 9 m  9 / 2 + – 8 6 . 7 9 3 1 6 . 0 6  s  4 I T
 9 0  2 – – 8 6 . 4 8 7 6 4 . 1 0  h  8 –
 9 0 m  7 + – 8 5 . 8 0 5 3 . 2 4 4  h  5 I T , – 1 . 810–3%
 9 1  1 / 2 – – 8 6 . 3 4 9 5 8 . 5 1  d  6 –
 9 1 m  9 / 2 + – 8 5 . 7 9 3 4 9 . 7 1  m  4 I T , – < 1 . 5%
 9 2  2 – – 8 4 . 8 3 1 3 . 5 4  h  1 –
 9 3  1 / 2 – – 8 4 . 2 4 1 0 . 1 8  h  8 –
 9 3 m  7 / 2 + – 8 3 . 4 9 0 . 8 2  s  4 I T
 9 4  2 – – 8 2 . 3 4 8 1 8 . 7  m  1 –



1 9

N u c l e a r  W a l l e t  C a r d s
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 3 9 Y  9 5  1 / 2 – – 8 1 . 2 3 9 1 0 . 3  m  1 –
 9 6  0 – – 7 8 . 3 5 5 . 3 4  s  5 –
 9 6 m  ( 8 )+ – 7 8 . 3 5 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 4 0 . 5 4 8  s  2 – , –n 0 . 331%
 9 8 m  ( 4 , 5 ) – 7 2 . 4 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 1 . 9%
1 0 0  1 – , 2 – – 6 7 . 3 0 7 3 5  m s  7 – , –n 1 . 02%
1 0 0 m  ( 3 , 4 , 5 ) – 6 7 . 3 0 0 . 9 4  s  3 –
1 0 1  ( 5 / 2 +) – 6 4 . 9 1 4 4 8  m s  1 9 – , –n 1 . 94%
1 0 2  l o w – 6 1 . 8 9 0 . 3 0  s  1 –
1 0 2  h i g h – 6 1 . 8 9 0 . 3 6  s  4 –
1 0 3  – 5 8 . 6 s 0 . 2 3  s  3
1 0 4  – 5 4 . 9 s  > 1 5 0  n s  
1 0 5   > 1 5 0  n s  

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

2 . 8 0 %  2  
 9 7  1 / 2 + – 8 2 . 9 5 0 1 6 . 9 0  h  5 –
 9 8  0 + – 8 1 . 2 7 3 0 . 7  s  4 –
 9 9  ( 1 / 2 +) – 7 7 . 7 7 2 . 1  s  1 –
1 0 0  0 + – 7 6 . 6 1 7 . 1  s  4 –
1 0 1  ( 3 / 2 +) – 7 3 . 4 6 2 . 1  s  3 –
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  1  s  –
1 0 6  0 + – 6 0 . 2 s  > 1 5 0  n s  
1 0 7   > 1 5 0  n s  
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 4 1 N b  8 2  – 5 3 . 0 s  > 1 5 0  n s  
 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 7  ( 1 / 2 – ) – 7 4 . 1 8 3 . 7  m  1 
 8 7 m  ( 9 / 2 +) – 7 4 . 1 8 2 . 6  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  ( 1 / 2 ) – – 8 0 . 5 8 1 . 1 8  h  1 0 
 8 9 m  ( 9 / 2 +) – 8 0 . 5 8 1 . 9  h  2 
 9 0  8 + – 8 2 . 6 5 8 1 4 . 6 0  h  5 
 9 0 m  4 – – 8 2 . 5 3 3 1 8 . 8 1  s  6 I T
 9 1  9 / 2 + – 8 6 . 6 3 9 6 . 8  1 0 2  y  1 3 
 9 1 m  1 / 2 – – 8 6 . 5 3 5 6 0 . 8 6  d  2 2 I T 93% ,  7%
 9 2  ( 7 )+ – 8 6 . 4 5 0 3 . 4 7  1 0 7  y  2 4  , – < 0 . 05%
 9 2 m  ( 2 )+ – 8 6 . 3 1 5 1 0 . 1 5  d  2 
 9 3  9 / 2 + – 8 7 . 2 1 0 1 0 0 %  
 9 3 m  1 / 2 – – 8 7 . 1 7 9 1 6 . 1 3  y  1 4 I T
 9 4  ( 6 )+ – 8 6 . 3 6 6 2 . 0 3  1 0 4  y  1 6 –
 9 4 m  3 + – 8 6 . 3 2 5 6 . 2 6 3  m  4 I T 99 . 5% , – 0 . 5%
 9 5  9 / 2 + – 8 6 . 7 8 3 3 4 . 9 7 5  d  7 –
 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 5 2 3 . 3 5  h  5 –
 9 7  9 / 2 + – 8 5 . 6 0 8 7 2 . 1  m  7 –
 9 7 m  1 / 2 – – 8 4 . 8 6 5 5 2 . 7  s  1 8 I T
 9 8  1 + – 8 3 . 5 2 7 2 . 8 6  s  6 –
 9 8 m  ( 5 +) – 8 3 . 4 4 3 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 6 2 . 9 9  s  1 1 –
1 0 1  + – 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 . 8  s  4 – , –n 0 . 71%
1 0 4 m  – 7 2 . 0 0 . 9 2  s  4 –
1 0 5  ( 5 / 2 +) – 7 0 . 8 6 2 . 9 5  s  6 –
1 0 6  – 6 7 . 0 s 1 . 0 2  s  5 –
1 0 7  – 6 5 . 0 s 3 3 0  m s  5 0 –
1 0 8  – 6 1 . 0 s 0 . 1 7  s  2
1 0 9  0 . 6  s  3
1 1 0   > 1 5 0  n s  

 4 2 M o  8 4  0 + – 5 5 . 8 s  > 1 5 0  n s  
 8 5  – 5 9 . 1 s  > 1 5 0  n s  
 8 6  0 + – 6 5 . 0 s 1 9 . 6  s  1 1 
 8 7  ( 7 / 2 +) – 6 7 . 7 1 4 . 5  s  3  ,  p > 0%
 8 8  0 + – 7 2 . 7 0 8 . 0  m  2 
 8 9  ( 9 / 2 +) – 7 5 . 0 0 2 . 0 4  m  1 1 
 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 9 5 . 6 7  h  5 
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 4 2 M o  9 1  9 / 2 + – 8 2 . 2 1 1 5 . 4 9  m  1 
 9 1 m  1 / 2 – – 8 1 . 5 5 6 5 . 0  s  7 I T 50 . 1% ,  49 . 9%
 9 2  0 + – 8 6 . 8 0 6 1 4 . 8 4 %  4
 9 3  5 / 2 + – 8 6 . 8 0 5 4 . 0  1 0 3  y  8 
 9 3 m  2 1 / 2 + – 8 4 . 3 8 0 6 . 8 5  h  7 I T 99 . 88% ,  0 . 12%
 9 4  0 + – 8 8 . 4 1 1 9 . 2 5 %  3
 9 5  5 / 2 + – 8 7 . 7 0 9 1 5 . 9 2 %  5
 9 6  0 + – 8 8 . 7 9 2 1 6 . 6 8 %  5
 9 7  5 / 2 + – 8 7 . 5 4 2 9 . 5 5 %  3
 9 8  0 + – 8 8 . 1 1 3 2 4 . 1 3 %  7
 9 9  1 / 2 + – 8 5 . 9 6 7 6 5 . 9 4  h  1 –
1 0 0  0 + – 8 6 . 1 8 5 1 . 2  1 0 1 9  y  + 3 – 2 2–

9 . 6 3 %  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 . 9 3 . 5  s  5 –
1 0 8  0 + – 7 1 . 3 s 1 . 0 9  s  2 –
1 0 9  – 6 7 . 4 s 0 . 5 3  s  6 –
1 1 0  0 + – 6 5 . 7 s 0 . 3 0  s  4 –
1 1 1   > 1 5 0  n s  
1 1 2  0 +  > 1 5 0  n s  
1 1 3   > 1 5 0  n s  

 4 3 T c  8 6  – 5 3 . 1 s  > 1 5 0  n s  
 8 7  – 5 9 . 1 s  > 1 5 0  n s  
 8 8  ( 6 + , 7 +) – 6 2 . 6 s 6 . 4  s  8 
 8 9  ( 9 / 2 +) – 6 7 . 5 1 2 . 8  s  9 
 8 9 m  ( 1 / 2 – ) – 6 7 . 5 1 2 . 9  s  8 
 9 0  1 + – 7 1 . 0 s 8 . 7  s  2 
 9 0 m  4 , 5 , 6 – 7 0 . 5 s 4 9 . 2  s  4 
 9 1  ( 9 / 2 )+ – 7 6 . 0 3 . 1 4  m  2 
 9 1 m  ( 1 / 2 ) – – 7 5 . 6 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 4 2 . 7 5  h  5 
 9 3 m  1 / 2 – – 8 3 . 2 1 2 4 3 . 5  m  1 0 I T 76 . 7% ,  23 . 3%
 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 8 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 9 4 . 2 8  d  7 
 9 6 m  4 + – 8 5 . 7 8 5 5 1 . 5  m  1 0 I T 98% ,  2%
 9 7  9 / 2 + – 8 7 . 2 2 1 2 . 6  1 0 6  y  4 
 9 7 m  1 / 2 – – 8 7 . 1 2 4 9 0 . 1  d  1 0 I T ,  < 0 . 34%
 9 8  ( 6 )+ – 8 6 . 4 2 9 4 . 2  1 0 6  y  3 –
 9 9  9 / 2 + – 8 7 . 3 2 4 2 . 1 1 1  1 0 5  y  1 2 –
 9 9 m  1 / 2 – – 8 7 . 1 8 1 6 . 0 1  h  1 I T , – 3 . 710–3%
1 0 0  1 + – 8 6 . 0 1 7 1 5 . 8  s  1 –
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 –
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I s o t o p e  T /12,   ,  o r
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 4 3 T c 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  – 7 9 . 1 2 1 . 2  s  2 –
1 0 8  ( 2 +) – 7 5 . 9 5 . 1 7  s  7 –
1 0 9  – 7 4 . 8 7 s 0 . 8 7  s  4 –
1 1 0  – 7 1 . 4 s 0 . 9 2  s  3 –
1 1 1  – 6 9 . 8 s 0 . 3 0  s  3 –
1 1 2  – 6 5 . 9 s 0 . 2 8  s  4 –
1 1 3  – 6 4 . 0 s 1 3 0  m s  5 0 –
1 1 4   > 1 5 0  n s  
1 1 5   > 1 5 0  n s  

 4 4 R u  8 7   > 1 . 5   s  
 8 8  0 +  > 1 5 0  n s  
 8 9  – 5 9 . 5 s
 9 0  0 + – 6 5 . 4 s 1 3  s  5 
 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 . 01%
 9 4  0 + – 8 2 . 5 6 5 1 . 8  m  6 
 9 5  5 / 2 + – 8 3 . 4 5 1 . 6 4 3  h  1 4 
 9 6  0 + – 8 6 . 0 6 7 5 . 5 2 %  6
 9 7  5 / 2 + – 8 6 . 1 0 7 2 . 9  d  1 
 9 8  0 + – 8 8 . 2 2 5 1 . 8 8 %  6
 9 9  5 / 2 + – 8 7 . 6 1 8 1 2 . 7 %  1
1 0 0  0 + – 8 9 . 2 1 9 1 2 . 6 %  1
1 0 1  5 / 2 + – 8 7 . 9 5 0 1 7 . 0 %  1
1 0 2  0 + – 8 9 . 0 9 9 3 1 . 6 %  2
1 0 3  3 / 2 + – 8 7 . 2 6 0 3 9 . 2 6  d  2 –
1 0 4  0 + – 8 8 . 0 9 2 1 8 . 7 %  2
1 0 5  3 / 2 + – 8 5 . 9 3 1 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 7  s  5 –
1 1 5  – 6 6 . 8 s 0 . 4 0  s  1 0 – , –n
1 1 6  0 + – 6 5 . 2 s  > 1 5 0  n s  
1 1 7   > 1 5 0  n s  
1 1 8  0 +  > 1 5 0  n s  

 4 5 R h  8 9   > 1 . 5   s  
 9 0   > 1 5 0  n s  
 9 1   > 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

 4 5 R h  9 2  – 6 3 . 4 s  > 1 5 0  n s  
 9 3  – 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 2 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 8 3 0 . 7  m  6 
 9 7 m  1 / 2 – – 8 2 . 3 2 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 1 1 6 . 1  d  2 
 9 9 m  9 / 2 + – 8 5 . 4 5 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  93 . 6% , I T 6 . 4%
1 0 2  ( 1 – , 2 – ) – 8 6 . 7 7 6 2 0 7  d  3  80% , – 20%
1 0 2 m  6 (+) – 8 6 . 6 3 5  2 . 9  y   99 . 73% , I T 0 . 23%
1 0 3  1 / 2 – – 8 8 . 0 2 3 1 0 0 %  
1 0 3 m  7 / 2 + – 8 7 . 9 8 3 5 6 . 1 1 4  m  9 I T
1 0 4  1 + – 8 6 . 9 5 1 4 2 . 3  s  4 – 99 . 55% ,  0 . 45%
1 0 4 m  5 + – 8 6 . 8 2 2 4 . 3 4  m  3 I T 99 . 87% , – 0 . 13%
1 0 5  7 / 2 + – 8 7 . 8 4 8 3 5 . 3 6  h  6 –
1 0 5 m  1 / 2 – – 8 7 . 7 1 8  4 0  s  I T
1 0 6  1 + – 8 6 . 3 6 3 2 9 . 8 0  s  8 –
1 0 6 m  ( 6 )+ – 8 6 . 2 2 6 1 3 1  m  2 –
1 0 7  7 / 2 + – 8 6 . 8 6 2 1 . 7  m  4 –
1 0 8 m  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  ( 4 ) – 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 . 8  s  6 –
1 1 2 m   4 – 7 9 . 5 s 6 . 8  s  2 –
1 1 3  – 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  ( 4 ) – 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  – 6 5 . 7 s  > 1 5 0  n s  
1 1 9  – 6 3 . 9 s  > 1 5 0  n s  
1 2 0   > 1 5 0  n s  
1 2 1   > 1 5 0  n s  

 4 6 P d  9 1   > 1 . 5  s  
 9 2  0 +  > 1 5 0  n s  
 9 3  6 0  s  2 0  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

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

 4 7 A g  9 4  1 0  m s  
 9 4 m  ( 9 +) 0 . 4 2  s  5  ,  p
 9 5  2 . 0  s  1  ,  p
 9 6  ( 8 + , 9 +) – 6 4 . 6 s 5 . 1  s  4  ,  p 8%
 9 7  ( 9 / 2 +) – 7 0 . 8 s 1 9  s  2 
 9 8  ( 5 +) – 7 2 . 9 4 6 . 7  s  9 
 9 9  ( 9 / 2 )+ – 7 6 . 7 1 2 4  s  3 
 9 9 m  ( 1 / 2 – ) – 7 6 . 2 1 0 . 5  s  5 I T
1 0 0  ( 5 )+ – 7 8 . 1 5 2 . 0 1  m  9 
1 0 0 m  ( 2 )+ – 7 8 . 1 4 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 2 . 0 0 1 2 . 9  m  3 
1 0 2 m  2 + – 8 1 . 9 9 7 . 7  m  5  51% , I T 49%
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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 7 A g 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 3 6 9 . 2  m  1 0 
1 0 4 m  2 + – 8 5 . 1 0 6 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 3 9 2 3 . 9 6  m  4  99 . 5% , – < 1%
1 0 6 m  6 + – 8 6 . 8 4 9 8 . 2 8  d  2 
1 0 7  1 / 2 – – 8 8 . 4 0 5 5 1 . 8 3 9 %  7
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 3 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 1 9 4 8 . 1 6 1 %  7
1 0 9 m  7 / 2 + – 8 8 . 6 3 1 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 3 9 2 4 9 . 7 9  d  2 0 – 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 7 6 4 . 8  s  8 I T 99 . 3% , – 0 . 7%
1 1 2  2 ( – ) – 8 6 . 6 2 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 –
1 1 4 m  ( 6 +) – 8 4 . 7 5 1 . 5  m s  5 I T
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 6 2 . 6 8  m  1 0 –
1 1 6 m  ( 5 +) – 8 2 . 4 8 8 . 6  s  3 – 94% , I T 6%
1 1 7  ( 1 / 2 – ) – 8 2 . 2 4 7 2 . 8  s  + 2 0 – 7 –  100%
1 1 7 m  ( 7 / 2 +) – 8 2 . 2 1 5 . 3 4  s  5 – 94% , I T 6%
1 1 8  1 ( – ) – 7 9 . 6 3 . 7 6  s  1 5 –
1 1 8 m  4 (+) – 7 9 . 5 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 . 8 1 . 2 3  s  3 – , –n  0 . 003%
1 2 0 m  6 – – 7 5 . 6 0 . 3 2  s  4 –  63% , I T  37%
1 2 1  ( 7 / 2 +) – 7 4 . 5 0 . 7 8  s  1 – , –n 0 . 08%
1 2 2  ( 3 +) – 7 1 . 4 s 0 . 4 8  s  8 – , –n 0 . 186%
1 2 3  ( 7 / 2 +) – 7 0 . 0 s 0 . 3 0 9  s  1 5 – , –n 0 . 55%
1 2 4  ( 1 , 2 , 3 )+ – 6 6 . 6 s 0 . 5 4  s  8 – , –n  0 . 1%
1 2 5  1 5 6  m s  7
1 2 6  9 7  m s  8
1 2 7  1 0 9  m s  1 5

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



2 6

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

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

 4 9 I n  9 8   > 1 . 5   s  
 9 9  – 6 0 . 9 s
1 0 0  – 6 3 . 7 s 6 . 1  s  9  ,  p
1 0 1  – 6 8 . 4 s 1 6  s  3   100% ,  p
1 0 2  ( 5 ) – 7 0 . 5 2 4  s  4 
1 0 3  ( 9 / 2 )+ – 7 4 . 6 0 6 5  s  7 
1 0 4  ( 6 +) – 7 6 . 1 1 . 8  m  2 
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
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 1 5 8 . 0  m  1 2 
1 0 8 m  2 + – 8 4 . 0 8 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
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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 0 9 m  ( 1 9 / 2 +) – 8 4 . 3 8 3 0 . 2 1  s  1 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 8 2 . 8 0 4 7  d  5 
1 1 1 m  1 / 2 – – 8 7 . 8 5 1 7 . 7  m  2 I T
1 1 2  1 + – 8 7 . 9 9 4 1 4 . 9 7  m  1 0  56% , – 44%
1 1 2 m  4 + – 8 7 . 8 3 7 2 0 . 5 6  m  6 I T
1 1 3  9 / 2 + – 8 9 . 3 6 5 4 . 2 9 %  2
1 1 3 m  1 / 2 – – 8 8 . 9 7 3 1 . 6 5 8 2  h  6 I T
1 1 4  1 + – 8 8 . 5 6 8 7 1 . 9  s  1 – 99 . 5% ,  0 . 5%
1 1 4 m  5 + – 8 8 . 3 7 8 4 9 . 5 1  d  1 I T 95 . 6% ,  4 . 4%
1 1 5  9 / 2 + – 8 9 . 5 3 6 4 . 4 1  1 0 1 4  y  2 5 –

9 5 . 7 1 %  2  
1 1 5 m  1 / 2 – – 8 9 . 2 0 0 4 . 4 8 6  h  4 I T 95% , – 5%
1 1 6  1 + – 8 8 . 2 4 9 1 4 . 1 0  s  3 – 99 . 97% ,  < 0 . 06%
1 1 6 m  5 + – 8 8 . 1 2 2 5 4 . 2 9  m  1 7 –
1 1 6 m  8 – – 8 7 . 9 5 9 2 . 1 8  s  4 I T
1 1 7  9 / 2 + – 8 8 . 9 4 1 4 3 . 2  m  3 –
1 1 7 m  1 / 2 – – 8 8 . 6 2 6 1 1 6 . 2  m  3 – 52 . 9% , I T 47 . 1%
1 1 8  1 + – 8 7 . 2 2 8 5 . 0  s  5 –
1 1 8 m  5 + – 8 7 . 1 6 8 4 . 4 5  m  5 –
1 1 8 m  8 – – 8 7 . 0 2 8 8 . 5  s  3 I T 98 . 6% , – 1 . 4%
1 1 9  9 / 2 + – 8 7 . 7 0 2 2 . 4  m  1 –
1 1 9 m  1 / 2 – – 8 7 . 3 9 1 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  ( 3 , 4 , 5 )+ – 8 5 . 7 3 4 6 . 2  s  8 –
1 2 0  ( 8 – ) – 8 5 . 7 3 4 7 . 3  s  5 –
1 2 1  9 / 2 + – 8 5 . 8 4 2 3 . 1  s  6 –
1 2 1 m  1 / 2 – – 8 5 . 5 2 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 7  s  5 –
1 2 4 m  ( 8 – ) – 8 0 . 6 9 3 . 4  s  5 –
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 6  s  4 – , –n 0 . 69%
1 2 8  ( 3 )+ – 7 4 . 3 6 0 . 8 4  s  6 –
1 2 8  ( 3 +) – 7 4 . 3 6 0 . 8 4  s  6 –n  0 . 038%
1 2 8 m  ( 8 ) – – 7 4 . 0 4 0 . 7 2  s  1 – , –n  0 . 038%
1 2 9  ( 9 / 2 +) – 7 3 . 0 0 . 6 1  s  1 – , –n 0 . 23%
1 2 9 m  ( 1 / 2 – ) – 7 2 . 6 1 . 2 3  s  3 –  100% , –n 3 . 6%
1 3 0  1 ( – ) – 6 9 . 9 9 0 . 2 6  s  1 – , –n 1 . 01%
1 3 0 m  ( 1 0 – ) – 6 9 . 9 4 0 . 5 5  s  1 – , –n  1 . 65%
1 3 0 m  ( 5 +) – 6 9 . 5 9 0 . 5 4 2  s  9 – , –n  1 . 65%
1 3 1  ( 9 / 2 +) – 6 8 . 2 0 0 . 2 8  s  3 – , –n  2%
1 3 1 m  ( 1 / 2 – ) – 6 7 . 8 4 0 . 3 5  s  5 –  99 . 98% , –n  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

 4 9 I n 1 3 1 m  ( 1 / 2 – ) – 6 7 . 8 4 0 . 3 5  s  5 I T  0 . 02%
1 3 1 m  ( 2 1 / 2 +) – 6 3 . 9 3 0 . 3 2  s  6 – > 99% , I T < 1%,

–n 0 . 03%
1 3 2  ( 7 – ) – 6 3 . 0 0 . 2 0 1  s  1 3 – , –n 6 . 2%
1 3 3  1 8 0  m s  2 0 – , –n

 5 0 S n 1 0 0  0 + – 5 6 . 5 s 1 . 0 s  + 8 – 3 
1 0 1  – 5 9 . 6 s 3  s  1  ,  p
1 0 2  0 + – 6 4 . 7 s  > 2 0 0  n s  
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 3 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 1 1 0 . 3 0  m  8 
1 0 9  5 / 2 (+) – 8 2 . 6 3 5 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 3 3 5 . 3  m  6 
1 1 2  0 + – 8 8 . 6 5 8 0 . 9 7 %  1
1 1 3  1 / 2 + – 8 8 . 3 2 9 1 1 5 . 0 9  d  4 
1 1 3 m  7 / 2 + – 8 8 . 2 5 2 2 1 . 4  m  4 I T 91 . 1% ,  8 . 9%
1 1 4  0 + – 9 0 . 5 5 7 0 . 6 5 %  1
1 1 5  1 / 2 + – 9 0 . 0 3 1 0 . 3 4 %  1
1 1 6  0 + – 9 1 . 5 2 3 1 4 . 5 4 %  1 1
1 1 7  1 / 2 + – 9 0 . 3 9 7 7 . 6 8 %  7
1 1 7 m  1 1 / 2 – – 9 0 . 0 8 2 1 3 . 6 0  d  4 I T
1 1 8  0 + – 9 1 . 6 5 2 2 4 . 2 2 %  1 1
1 1 9  1 / 2 + – 9 0 . 0 6 6 8 . 5 8 %  4
1 1 9 m  1 1 / 2 – – 8 9 . 9 7 6 2 9 3 . 1  d  7 I T
1 2 0  0 + – 9 1 . 1 0 2 3 2 . 5 9 %  1 0
1 2 1  3 / 2 + – 8 9 . 2 0 1 2 7 . 0 6  h  4 –
1 2 1 m  1 1 / 2 – – 8 9 . 1 9 5 5 5  y  5 I T 77 . 6% , – 22 . 4%
1 2 2  0 + – 8 9 . 9 4 4 4 . 6 3 %  3
1 2 3  1 1 / 2 – – 8 7 . 8 1 9 1 2 9 . 2  d  4 –
1 2 3 m  3 / 2 + – 8 7 . 7 9 4 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 –  100% ,

I T 0 . 0002%
1 3 0  0 + – 8 0 . 2 4 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 8 5 6 . 0  s  5 –
1 3 1 m  ( 1 1 / 2 – ) – 7 7 . 1 4 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 1 . 1 1 . 2 0  s  5 – , –n 0 . 0294%
1 3 4  0 + – 6 7 . 2 s 1 . 1 2  s  8 – , –n 17%
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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 0 S n 1 3 5   > 1 5 0  n s  
1 3 6  0 +  > 1 5 0  n s  
1 3 7   > 1 5 0  n s  

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

 5 1 S b 1 3 9   > 1 5 0  n s  

 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%
1 0 9  – 6 7 . 5 8 4 . 6  s  3  96% ,  4%
1 1 0  0 + – 7 2 . 2 8 1 8 . 6  s  8   100% ,

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

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

3 1 . 6 8 7 %  1 1
1 2 9  3 / 2 + – 8 7 . 0 0 5 6 9 . 6  m  3 –
1 2 9 m  1 1 / 2 – – 8 6 . 8 9 9 3 3 . 6  d  1 I T 64% , – 36%
1 3 0  0 + – 8 7 . 3 5 3 2 . 7  1 0 2 1  y  1 2–

3 3 . 7 9 9 %  1 0
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 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   > 1 5 0  n s  
1 4 0  0 +  > 1 5 0  n s  
1 4 1   > 1 5 0  n s  
1 4 2  0 +  > 1 5 0  n s  



3 1

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
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 5 3 I  1 0 8  – 5 2 . 6 s 3 6  m s  6  91%
1 0 9  – 5 7 . 6 1 0 0   s  5 p
1 1 0  – 6 0 . 3 s 0 . 6 5  s  2  83% ,  17%,  p 11%,

 1 . 1%
1 1 1  ( 5 / 2 +) – 6 5 . 0 s 2 . 5  s  2  99 . 9% ,   0 . 1%
1 1 2  – 6 7 . 1 s 3 . 4 2  s  1 1  ,   0 . 0012%,  ,

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

 5 4 X e 1 1 0  0 + – 5 1 . 7 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 6 2 . 7 4  s  8  99 . 97% ,  p 4 . 2%,

 0 . 04%
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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 4 X e 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
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 2 4 0  m  1 
1 2 1  5 / 2 (+) – 8 2 . 5 5 4 0 . 1  m  2 0 
1 2 2  0 + – 8 5 . 1 7 2 0 . 1  h  1 
1 2 3  ( 1 / 2 )+ – 8 5 . 2 5 2 . 0 8  h  2 
1 2 4  0 + – 8 7 . 6 5 8 0 . 1 0 %  1
1 2 5  ( 1 / 2 )+ – 8 7 . 1 9 0 1 6 . 9  h  2 
1 2 5 m  ( 9 / 2 ) – – 8 6 . 9 3 7 5 7  s  1 I T
1 2 6  0 + – 8 9 . 1 7 4 0 . 0 9 %  1
1 2 7  1 / 2 + – 8 8 . 3 2 5 3 6 . 3 4 4 6  d  2 8 
1 2 7 m  9 / 2 – – 8 8 . 0 2 8 6 9 . 2  s  9 I T
1 2 8  0 + – 8 9 . 8 6 1 1 . 9 1 %  3
1 2 9  1 / 2 + – 8 8 . 6 9 7 2 6 . 4 %  6
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 1 4 . 1 %  1
1 3 1  3 / 2 + – 8 8 . 4 1 5 2 1 . 2 %  4
1 3 1 m  1 1 / 2 – – 8 8 . 2 5 1 1 1 . 9 3 4  d  2 1 I T
1 3 2  0 + – 8 9 . 2 7 9 2 6 . 9 %  5
1 3 3  3 / 2 + – 8 7 . 6 4 8 5 . 2 4 7 5  d  5 –
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 %  2
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 , – 0 . 004%
1 3 6  0 + – 8 6 . 4 2 4  > 9 . 3  1 0 1 9  y  2– ?

8 . 9 %  1  
1 3 7  7 / 2 – – 8 2 . 3 7 8 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 2 1 . 7 3  s  1 – , –n 0 . 043%
1 4 2  0 + – 6 5 . 5 1 . 2 4  s  2 – , –n 0 . 41%
1 4 3  5 / 2 – – 6 0 . 4 s 0 . 3 0  s  3 –
1 4 4  0 + – 5 7 . 3 s 1 . 1 5  s  2 0 –
1 4 5  0 . 9  s  3 – , –n
1 4 6  0 +  > 1 5 0  n s  
1 4 7   > 1 5 0  n s  

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

 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 . 4 0 . 7 0  s  4  ,  > 0%,  p > 0%
1 1 6 m   5 + – 6 2 . 4 3 . 8 5  s  1 3  ,  > 0%,  p > 0%
1 1 7 m  – 6 6 . 4 8 6 . 5  s  4 
1 1 7 m  – 6 6 . 4 8 8 . 4  s  6 
1 1 8  2 – 6 8 . 4 3 1 4  s  2  ,  p < 0 . 04%,

 < 2 . 410–3%



3 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

 5 5 C s 1 1 8 m  6 , 7 , 8 – 6 8 . 4 3 1 7  s  3  ,  p < 0 . 04%,
 < 2 . 410–3%

1 1 9  9 / 2 + – 7 2 . 3 4 4 3 . 0  s  2 
1 1 9 m  3 / 2 (+) – 7 2 . 3 4 3 0 . 4  s  1 
1 2 0  h i g h – 7 3 . 9 0 5 7  s  6  ,  p  1 . 010–5%
1 2 0  2 – 7 3 . 9 0 6 4  s  3 
1 2 1  3 / 2 (+) – 7 7 . 1 5 1 2 8  s  4 
1 2 1 m  9 / 2 (+) – 7 7 . 0 8 1 2 2  s  3  83% , I T 17%
1 2 2  1 + – 7 8 . 1 2 2 1 . 2  s  2 
1 2 2 m  8 – – 7 8 . 0 4 3 . 7 0  m  1 1 
1 2 2 m  ( 5 ) – – 7 7 . 9 9 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 . 9 0 1 . 6 4  s  1 2 I T
1 2 4  1 + – 8 1 . 7 4 3 0 . 9  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 8 4 5  m  1 
1 2 6  1 + – 8 4 . 3 5 1 . 6 3  m  3 
1 2 7  1 / 2 (+) – 8 6 . 2 4 5 6 . 2 5  h  1 0 
1 2 8  1 + – 8 5 . 9 3 1 3 . 6 6  m  2 
1 2 9  1 / 2 + – 8 7 . 5 0 2 3 2 . 0 6  h  6 
1 3 0  1 + – 8 6 . 8 9 8 2 9 . 2 1  m  4  98 . 4% , – 1 . 6%
1 3 0 m  5 – – 8 6 . 7 3 5 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 5 1 0 0 %  
1 3 4  4 + – 8 6 . 8 9 6 2 . 0 6 4 8  y  1 0 – ,  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 6 2 . 3  1 0 6  y  3 –
1 3 5 m  1 9 / 2 – – 8 5 . 9 5 3 5 3  m  2 I T
1 3 6  8 – – 8 6 . 3 4 3 1 9  s  2 – , I T > 0%
1 3 6  5 + – 8 6 . 3 4 3 1 3 . 1 6  d  3 –
1 3 7  7 / 2 + – 8 6 . 5 5 0 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 6 9 . 2 7  m  5 –
1 4 0  1 – – 7 7 . 0 6 6 3 . 7  s  3 –
1 4 1  7 / 2 + – 7 4 . 4 7 2 4 . 9 4  s  6 – , –n 0 . 035%
1 4 2  0 – – 7 0 . 5 2 1 . 7 0  s  2 – , –n 0 . 091%
1 4 3  3 / 2 + – 6 7 . 7 1 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 6 0 . 5 9 4  s  1 3 – , –n 14 . 3%
1 4 6  1 – – 5 5 . 6 6 0 . 3 2 1  s  2 – , –n 14 . 2%
1 4 7  ( 3 / 2 +) – 5 2 . 2 0 . 2 3 5  s  3 – , –n 28 . 5%
1 4 8  – 4 7 . 5 1 4 0  m s  1 2 – , –n 25 . 1%
1 4 9  – 4 4 . 2 s  > 5 0  m s  
1 5 0   > 5 0  m s  
1 5 1   > 5 0  m s  

 5 6 B a 1 1 4  0 + 0 . 4  s  + 3 – 2  ,  < 0 . 11%,
12C < 0 . 02%

1 1 5  – 4 8 . 7 s 0 . 4  s  2 
1 1 6  0 + – 5 4 . 3 s 1 . 3 5  s  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

 5 6 B a 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 > 0%
1 2 0  0 + – 6 8 . 9 3 2  s  5 
1 2 1  5 / 2 (+) – 7 0 . 3 2 9 . 5  s  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 . 9  m  1 0 
1 2 5  1 / 2 (+) – 7 9 . 5 3 . 5  m  4 
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 7  h  4  > 0%
1 3 0  0 + – 8 7 . 2 7 1 0 . 1 0 6 %  2
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 3 9 0 . 1 0 1 %  3
1 3 3  1 / 2 + – 8 7 . 5 5 8 3 8 5 4  d  4 
1 3 3 m  1 1 / 2 – – 8 7 . 2 7 0 3 8 . 9  h  1 I T 99 . 99% ,  0 . 01%
1 3 4  0 + – 8 8 . 9 5 4 2 . 4 1 7 %  2 7
1 3 5  3 / 2 + – 8 7 . 8 5 5 6 . 5 9 2 %  1 8
1 3 5 m  1 1 / 2 – – 8 7 . 5 8 7 2 8 . 7  h  2 I T
1 3 6  0 + – 8 8 . 8 9 1 7 . 8 5 4 %  3 6
1 3 6 m  7 – – 8 6 . 8 6 0 0 . 3 0 8 4  s  1 9 I T
1 3 7  3 / 2 + – 8 7 . 7 2 6 1 1 . 2 3 %  4
1 3 7 m  1 1 / 2 – – 8 7 . 0 6 4 2 . 5 5 2  m  1 I T
1 3 8  0 + – 8 8 . 2 6 6 7 1 . 7 0 %  7
1 3 9  7 / 2 – – 8 4 . 9 1 8 8 3 . 0 6  m  2 8 –
1 4 0  0 + – 8 3 . 2 7 8 1 2 . 7 5 2  d  3 –
1 4 1  3 / 2 – – 7 9 . 7 3 1 8 . 2 7  m  7 –
1 4 2  0 + – 7 7 . 8 2 5 1 0 . 6  m  2 –
1 4 3  5 / 2 – – 7 3 . 9 5 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 5 4 . 3 1  s  1 6 –
1 4 6  0 + – 6 5 . 0 4 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 4 . 0 s 0 . 3 4 4  s  7 – , –n 0 . 43%
1 5 0  0 + – 5 0 . 7 s 0 . 3  s  –
1 5 1   > 1 5 0  n s  

 5 7 L a 1 1 8  – 4 9 . 8 s
1 1 9  – 5 4 . 8 s
1 2 0  – 5 7 . 7 s 2 . 8  s  2  ,  p
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  ( 7 +) – 7 0 . 3 s 2 9  s  2 
1 2 5  ( 1 1 / 2 – ) – 7 3 . 9 s 7 6  s  6 
1 2 6  – 7 5 . 1 s 5 4  s  2  > 0%
1 2 7  ( 3 / 2 +) – 7 8 . 1 s 3 . 8  m  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

 5 7 L a 1 2 7 m  ( 1 1 / 2 – ) – 7 8 . 1 s 5 . 0  m  5 I T ?
1 2 8  4 – , 5 – – 7 8 . 8 5 . 0  m  3 
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 5 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 2 %  2  
,

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

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

1 1 . 0 8 %  1 0
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 0 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  – 6 6 . 8 0 5 . 3  s  2 –
1 5 0  0 + – 6 5 . 0 4 . 0  s  6 –
1 5 1  – 6 1 . 5 s 1 . 0 2  s  6 –
1 5 2  0 + – 5 9 . 0 s 1 . 4  s  2 –
1 5 3  – 5 5 . 0 s  > 1 5 0  n s  
1 5 4  0 +  > 1 5 0  n s  
1 5 5   > 1 5 0  n s  

 5 9 P r 1 2 1  1 . 4  s  8 
1 2 2  
1 2 3  
1 2 4  – 5 3 . 0 s 1 . 2  s  2  ,  p
1 2 5  – 5 7 . 8 s
1 2 6  – 6 0 . 3 s 3 . 1  s  3  > 0% ,  p
1 2 7  – 6 4 . 4 s 1 5 . 1  s  C A 
1 2 8  – 6 6 . 3 s 3 . 1  s  2  ,  p
1 2 9  – 7 0 . 0 s 2 4  s  5  > 0%
1 3 0  – 7 1 . 4 s 4 0 . 0  s  4 
1 3 1  ( 3 / 2 +) – 7 4 . 5 1 . 5 3  m  5 
1 3 1 m  ( 1 1 / 2 – ) – 7 4 . 3 5 . 7  s  2 I T 95% ,  5%
1 3 2  – 7 5 . 3 s 1 . 6  m  3 
1 3 3  5 / 2 (+) – 7 8 . 1 s 6 . 5  m  3 
1 3 4  2 – – 7 8 . 5 s 1 7  m  2 
1 3 4 m  ( 5 – ) – 7 8 . 5 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 8 4 . 4 1  h  4 
1 4 0  1 + – 8 4 . 6 9 9 3 . 3 9  m  1 
1 4 1  5 / 2 + – 8 6 . 0 2 5 1 0 0 %  
1 4 2  2 – – 8 3 . 7 9 7 1 9 . 1 2  h  4 – 99 . 98% ,  0 . 02%
1 4 2 m  5 – – 8 3 . 7 9 3 1 4 . 6  m  5 I T
1 4 3  7 / 2 + – 8 3 . 0 7 7 1 3 . 5 7  d  2 –
1 4 4  0 – – 8 0 . 7 5 9 1 7 . 2 8  m  5 –
1 4 4 m  3 – – 8 0 . 7 0 0 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 4 2 4 . 1 5  m  1 8 –
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I s o t o p e  T /12,   ,  o r
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 5 9 P r 1 4 7  ( 3 / 2 +) – 7 5 . 4 7 1 3 . 4  m  4 –
1 4 8  1 – – 7 2 . 5 2 . 2 7  m  4 –
1 4 8 m  ( 4 ) – 7 2 . 4 2 . 0  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 – , 5 / 2 – ) – 6 6 . 7 9 1 8 . 9 0  s  7 –
1 5 2  ( 4 – ) – 6 3 . 5 s 3 . 6 3  s  1 2 –
1 5 3  – 6 1 . 5 s 4 . 3  s  2 –
1 5 4  ( 3 + , 2 +) – 5 7 . 7 s 2 . 3  s  1 –
1 5 5  – 5 5 . 3 s

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

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

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

 6 1 P m 1 3 0  – 5 5 . 5 s 2 . 2  s  5  ,  p
1 3 1  – 5 9 . 8 s
1 3 2  ( 3 +) – 6 1 . 7 s 6 . 3  s  7  ,  p  5 . 010–5%
1 3 3 – 6 5 . 5 s 1 2 s 3 
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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 1 P m 1 3 4  ( 2 +) – 6 6 . 9 s  5  s  
1 3 4 m  ( 5 +) – 6 6 . 9 s 2 2  s  1 
1 3 5  ( 1 1 / 2 – ) – 7 0 . 1 s 4 0  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 . 1 s 1 0  s  2 
1 3 8 m  ( 3 +) – 7 5 . 1 s 3 . 2 4  m  5 
1 3 8 m  ( 5 – ) – 7 5 . 1 s 3 . 2 4  m  
1 3 9  ( 5 / 2 )+ – 7 7 . 5 2 4 . 1 5  m  5 
1 3 9 m  ( 1 1 / 2 ) – – 7 7 . 3 3 1 8 0  m s  2 0 I T ,  ?
1 4 0  1 + – 7 8 . 3 9 9 . 2  s  2 
1 4 0 m  8 – – 7 8 . 3 9 5 . 9 5  m  5 
1 4 1  5 / 2 + – 8 0 . 4 9 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 5 3 6 3  d  1 4 
1 4 5  5 / 2 + – 8 1 . 2 7 8 1 7 . 7  y  4  ,  310–7%
1 4 6  3 – – 7 9 . 4 6 3 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% , I T 5%
1 4 9  7 / 2 + – 7 6 . 0 7 5 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 0 1 3 . 8  m  2 –  100% , I T  0%
1 5 3  5 / 2 – – 7 0 . 6 7 5 . 4  m  2 –
1 5 4  ( 0 , 1 ) – 6 8 . 4 1 . 7 3  m  1 0 –
1 5 4 m  ( 3 , 4 ) – 6 8 . 4 2 . 6 8  m  7 –
1 5 5  ( 5 / 2 – ) – 6 7 . 0 s 4 1 . 5  s  2 –
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 . 5 s

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

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

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

 6 3 E u 1 3 4  0 . 5  s  2  ,  p > 0%
1 3 5  – 5 4 . 3 s 1 . 5  s  2 
1 3 6  ( 7 +) – 5 6 . 4 s 3 . 3  s  3  ,  p 0 . 09%
1 3 6  ( 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 7 . 0 s 1 . 5 1  s  2 
1 4 0 m  ( 5 – ) – 6 6 . 8 s 1 2 5  m s  2 I T ,  < 1%
1 4 1  5 / 2 + – 7 0 . 4 4 1 . 4  s  7 
1 4 1 m  1 1 / 2 – – 7 0 . 3 2 . 7  s  3 I T 87% ,  13%
1 4 2  1 + – 7 1 . 6 3 2 . 4  s  2 
1 4 2 m  8 – – 7 1 . 6 3 1 . 2 2  m  2 
1 4 3  5 / 2 + – 7 4 . 3 6 2 . 5 7  m  3 
1 4 4  1 + – 7 5 . 6 5 1 0 . 2  s  3 
1 4 5  5 / 2 + – 7 8 . 0 0 1 5 . 9 3  d  4 
1 4 6  4 – – 7 7 . 1 2 7 4 . 5 9  d  3 
1 4 7  5 / 2 + – 7 7 . 5 5 4 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 4 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 5
1 5 2  3 – – 7 2 . 8 9 8 1 3 . 5 3 7  y  6  72 . 1% , – 27 . 9%
1 5 2 m  0 – – 7 2 . 8 5 2 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 . 2 %  1 5
1 5 4  3 – – 7 1 . 7 4 8 8 . 5 9 3  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 –
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 6 3 E u 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 . 5 s

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

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

 6 5 T b 1 3 9  – 4 8 . 4 s
1 4 0  5 – 5 1 . 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 . 1 s 5 9 7  m s  1 7  ,  p  3 . 010–7%
1 4 2 m  ( 5 – ) – 5 6 . 8 s 3 0 3  m s  7  ,  p , I T
1 4 3  ( 1 1 / 2 – ) – 6 1 . 0 s 1 2  s  1 
1 4 3 m  ( 5 / 2 +) – 6 1 . 0 s  < 2 1  s  I T
1 4 4  ( 1 +) – 6 3 . 0 s  1  s  
1 4 4 m  ( 6 – ) – 6 2 . 6 s 4 . 2 5  s  1 5 I T 66% ,  34%
1 4 5  ( 1 / 2 +) – 6 6 . 4 3 1 . 6  s  6  ?
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 6 5 T b 1 4 5 m  ( 1 1 / 2 – ) – 6 6 . 4 2 9 . 5  s  1 5 
1 4 6  1 + – 6 8 . 0 8  s  4 
1 4 6 m  5 – – 6 8 . 0 2 4 . 1  s  5 
1 4 6 m  ( 1 0 +) – 6 7 . 2 1 . 1 8  m 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 0 1 . 9 2  m  7 
1 4 8  2 – – 7 0 . 5 9 6 0  m  3 
1 4 8 m  9 + – 7 0 . 5 0 2 . 3 0  m  1 0 
1 4 9  1 / 2 + – 7 1 . 4 9 9 4 . 1 1 8  h  2 5  83 . 3% ,  16 . 7%
1 4 9 m  1 1 / 2 – – 7 1 . 4 6 3 4 . 1 6  m  4  99 . 98% ,  0 . 02%
1 5 0  ( 2 – ) – 7 1 . 1 1 5 3 . 4 8  h  1 6  ,  < 0 . 05%
1 5 0 m  ( 9 +) – 7 0 . 6 4 5 5 . 8  m  2   100%
1 5 1  1 / 2 (+) – 7 1 . 6 3 3 1 7 . 6 0 9  h  1  ,  0 . 0095%
1 5 1 m  ( 1 1 / 2 – ) – 7 1 . 5 3 3 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 2 4 . 2  m  1 I T 78 . 8% ,  21 . 2%
1 5 3  5 / 2 + – 7 1 . 3 2 2 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 9 9  y  1 0 
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 1 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
1 6 7  – 5 5 . 8 s

 6 6 D y 1 4 1  ( 9 / 2 – ) – 4 5 . 5 s 0 . 9  s  2  ,  p
1 4 2  0 + – 5 0 . 2 s 2 . 3  s  3  ,  p  8 . 010–5%
1 4 3  – 5 2 . 2 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 . 9 3 3 . 2  s  7 
1 4 6 m  1 0 + – 5 9 . 9 1 5 0  m s  2 0 I T
1 4 7  1 / 2 + – 6 4 . 3 8 4 0  s  1 0  ,  p > 0%
1 4 7 m  1 1 / 2 – – 6 3 . 6 3 5 5 . 7  s  7  65% , I T 35%
1 4 8  0 + – 6 7 . 9 1 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 1 7 . 1 7  m  5  64% ,  36%



4 2

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 1  7 / 2 ( – ) – 6 8 . 7 6 2 1 7 . 9  m  3  94 . 4% ,  5 . 6%
1 5 2  0 + – 7 0 . 1 2 8 2 . 3 8  h  2  99 . 9% ,  0 . 1%
1 5 3  7 / 2 ( – ) – 6 9 . 1 5 1 6 . 4  h  1  99 . 991% ,

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

 6 7 H o 1 4 3  – 4 2 . 2 s
1 4 4  – 4 5 . 0 s 0 . 7  s  1  ,  p
1 4 5  – 4 9 . 6 s
1 4 6  ( 1 0 +) – 5 2 . 2 s 3 . 6  s  3  ,  p
1 4 7  ( 1 1 / 2 – ) – 5 6 . 2 s 5 . 8  s  4  ,  p
1 4 8  1 + – 5 8 . 5 s 2 . 2  s  1 1 
1 4 8 m  6 – – 5 8 . 5 s 9 . 3  s  2  ,  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 2 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 3 3 5 . 2  s  1  78% ,  22%
1 5 1 m  ( 1 / 2 +) – 6 3 . 5 9 4 7 . 2  s  1 0   80% ,  ?
1 5 2  2 – – 6 3 . 6 5 1 6 1 . 8  s  3  88% ,  12%
1 5 2 m  9 + – 6 3 . 4 9 5 0 . 0  s  4  89 . 2% ,  10 . 8%
1 5 3  1 1 / 2 – – 6 5 . 0 2 3 2 . 0 2  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 8 1 1 . 7 6  m  1 9  99 . 98% ,  0 . 02%
1 5 4 m  8 + – 6 4 . 3 2 8 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 8 1 1 . 3  m  4 
1 5 8 m  2 – – 6 6 . 1 1 2 8  m  2 I T > 81% ,  < 19%
1 5 8 m  ( 9 +) – 6 6 . 0 0 2 1 . 3  m  2 3   93%
1 5 9  7 / 2 – – 6 7 . 3 3 9 3 3 . 0 5  m  1 1 
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 
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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 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 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  2 5  s  3 –

 6 8 E r 1 4 5  – 3 9 . 3 s
1 4 6  0 + – 4 4 . 8 s 1 . 7  s  6  ,  p > 0%
1 4 7  ( 1 1 / 2 – ) – 4 7 . 1 s 2 . 5  s  2  ,  p > 0%
1 4 7 m  ( 1 / 2 +) – 4 7 . 1 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 . 2 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 . 4 s 2 3 . 5  s  1 3 
1 5 1 m  ( 2 7 / 2 – ) – 5 5 . 8 s 0 . 5 8  s  2 I T 95 . 3% ,  4 . 7%
1 5 2  0 + – 6 0 . 5 5 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 7 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 . 1 s 1 9 . 5  m  1 0  ,  510–6%
1 5 7  3 / 2 – – 6 3 . 4 2 1 8 . 6 5  m  1 0   100% ,  < 0 . 02%
1 5 7 m  ( 9 / 2 +) – 6 3 . 2 7 7 6  m s  6 I T
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 5 0 . 1 4 %  1
1 6 3  5 / 2 – – 6 5 . 1 7 7 7 5 . 0  m  4 
1 6 4  0 + – 6 5 . 9 5 2 1 . 6 1 %  2
1 6 5  5 / 2 – – 6 4 . 5 3 1 1 0 . 3 6  h  4 
1 6 6  0 + – 6 4 . 9 3 4 3 3 . 6 %  2
1 6 7  7 / 2 + – 6 3 . 2 9 9 2 2 . 9 5 %  1 5
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 . 8 %  2
1 6 9  1 / 2 – – 6 0 . 9 3 1 9 . 4 0  d  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

 6 8 E r 1 7 0  0 + – 6 0 . 1 1 8 1 4 . 9 %  2
1 7 1  5 / 2 – – 5 7 . 7 2 8 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 2 . 1 s 3 . 3  m  2 –

 6 9 T m 1 4 6  ( 5 – , 6 – ) – 3 0 . 8 s 6 2  m s  + 1 9 – 1 4 p
1 4 6 m  ( 1 0 +) – 3 0 . 8 s 2 0 6  m s  2 5 p
1 4 7  ( 1 1 / 2 – ) – 3 6 . 4 s 0 . 5 5 9  s  2 6   90% , p  10%
1 4 7 m  – 3 6 . 4 s 0 . 3 9  m s  8 p
1 4 8 m  ( 1 0 +) – 3 9 . 8 s 0 . 7  s  2 
1 4 9  ( 1 1 / 2 – ) – 4 4 . 4 s 0 . 9  s  2  ,  p 0 . 2%
1 5 0  ( 6 – ) – 4 7 . 1 s 2 . 2  s  2 
1 5 1  ( 1 1 / 2 – ) – 5 0 . 9 s 4 . 1 7  s  1 0 
1 5 1 m  ( 1 / 2 +) – 5 0 . 9 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  95% ,  5%
1 5 4  ( 2 – ) – 5 4 . 6 s 8 . 1  s  3  56% ,  44%
1 5 4 m  ( 9 +) – 5 4 . 6 s 3 . 3 0  s  7  90% ,  10%, 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 9 8 3 . 8  s  1 8  99 . 94% ,  0 . 06%
1 5 6 m  – 5 6 . 8 9 1 9  s  3  ?
1 5 7  1 / 2 + – 5 8 . 9 3 . 6 3  m  9 
1 5 8  2 – – 5 8 . 8 s 3 . 9 8  m  6 
1 5 9  5 / 2 + – 6 0 . 7 9 . 1 3  m  1 6 
1 6 0  1 – – 6 0 . 2 9 . 4  m  3 
1 6 0 m  5 – 6 0 . 1 7 4 . 5  s  1 5 I T 85% ,  15%
1 6 1  7 / 2 + – 6 2 . 0 4 3 0 . 2  m  8 
1 6 2  1 – – 6 1 . 5 4 2 1 . 7 0  m  1 9 
1 6 2 m  5 + – 6 1 . 4 7 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 8 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 . 85% ,  0 . 15%
1 7 1  1 / 2 + – 5 9 . 2 1 9 1 . 9 2  y  1 –
1 7 2  2 – – 5 7 . 3 8 3 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 + , 3 / 2 +) – 5 2 . 3 2 1 5 . 2  m  5 –
1 7 6  ( 4 +) – 4 9 . 6 s 1 . 9  m  1 –
1 7 7  ( 1 / 2 +) – 4 7 . 8 s 8 5  s  + 1 0 – 1 5 –

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

 7 1 L u 1 5 0  – 2 5 . 1 s 3 5  m s  1 0 p 80%
1 5 1  ( 1 1 / 2 – ) – 3 0 . 7 s 9 0  m s  1 0 p 70%
1 5 2  ( 5 – , 6 – ) – 3 4 . 1 s 0 . 7  s  1  ,  p 15%
1 5 3  ( 1 1 / 2 – ) – 3 8 . 5 s p ?
1 5 4 m  ( 7 +) – 4 0 . 0 s 1 . 1 2  s  8   100%
1 5 5  ( 1 / 2 + , 3 / 2 +) – 4 2 . 7 s 1 4 0  m s  2 0  , 
1 5 5 m  ( 1 1 / 2 – ) – 4 2 . 7 s 6 8  m s  5  79% ,  21%
1 5 5 m  ( 2 5 / 2 – ) – 4 0 . 9 s 2 . 6 0  m s  7   100%
1 5 6 m  – 4 3 . 9 s 0 . 1 7 9  s  1 3   75% ,   25%
1 5 6 m  – 4 3 . 9 s 0 . 7 3  s  1 5   95% ,   5%
1 5 7  ( 1 / 2 + , 3 / 2 +) – 4 6 . 4 8 7 . 4  s  1 4  ? ,  ?
1 5 7 m  ( 1 1 / 2 – ) – 4 6 . 4 5 5 . 0  s  4  94% ,  6%
1 5 8  – 4 7 . 3 s 1 0 . 4  s  1  99 . 09% ,  0 . 91%
1 5 9  – 4 9 . 6 8 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 . 6 s 1 . 3 7  m  2 
1 6 2 m  ( 4 – ) – 5 2 . 6 s 1 . 5  m    100%
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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

 7 1 L u 1 6 2 m  – 5 2 . 6 s 1 . 9  m    100%
1 6 3  ( 1 / 2 – ) – 5 4 . 8 2 3 8  s  8 
1 6 4  – 5 4 . 7 s 3 . 1 4  m  3 
1 6 5  ( 7 / 2 +) – 5 6 . 2 6 1 0 . 7 4  m  1 0 
1 6 5 ?  1 / 2 + – 5 6 . 2 6 1 2  m  
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 7 9 3 4 . 0 6  h  5 
1 6 9 m  1 / 2 – – 5 8 . 0 5 0 1 6 0  s  1 0 I T
1 7 0  0 + – 5 7 . 3 1 2 . 0 0  d  3 
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 2 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  5 –

2 . 5 9 %  2  
1 7 6 m  1 – – 5 3 . 2 6 8 3 . 6 8 3 2  h  7 – 99 . 91% ,  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 7 9 m  1 / 2 (+) – 4 8 . 4 7 5 3 . 1  m s  9 I T
1 8 0  ( 3 )+ – 4 6 . 6 9 5 . 7  m  1 –
1 8 1  ( 7 / 2 +) – 4 4 . 9 s 3 . 5  m  3 –
1 8 2  ( 0 , 1 , 2 ) 2 . 0  m  2 –
1 8 3  ( 7 / 2 +) 5 8  s  4 –
1 8 4  h i g h 2 0  s  3 –
1 8 4 m  lo w ?  –

 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  , 
1 5 6  0 + – 3 8 . 0 s 2 5  m s  4   81%
1 5 7  – 3 9 . 0 s 1 1 0  m s  6  86% ,  14%
1 5 8  0 + – 4 2 . 2 s 2 . 8 6  s  1 8  56% ,  44%
1 5 9  – 4 3 . 0 s 5 . 6  s  4  59% ,  41%
1 6 0  0 + – 4 5 . 9 8 1 3 . 0  s  1 5  97 . 7% ,  2 . 3%
1 6 1  – 4 6 . 2 7 1 6 . 8  s  8   99 . 71% ,   0 . 29%
1 6 2  0 + – 4 9 . 1 8 3 7 . 6  s  8  99 . 99% ,

 6 . 310–3%
1 6 3  – 4 9 . 3 s 4 0 . 0  s  6 
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 
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I s o t o p e  T /12,   ,  o r
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 7 2 H f 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 1 2 . 0  1 0 1 5  y  4 

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

 7 3 T a 1 5 6  ( 2 – ) – 2 6 . 4 s 0 . 1 1  s  + 6 – 3  50% , p 50%
1 5 7  – 2 9 . 7 s 5 . 3  m s  1 8  > 77%
1 5 8  – 3 1 . 3 s 3 6 . 8  m s  1 6  93% ,  7%
1 5 9  – 3 4 . 5 s 0 . 5 7  s  1 8  80% ,  20%
1 6 0  – 3 5 . 9 s 1 . 5  s  2  66% ,  34%
1 6 1  – 3 8 . 7 7 3 . 0 0  s  1 5   95% ,   5%
1 6 2  – 3 9 . 9 s 3 . 6 0  s  1 5  99 . 92% ,  0 . 08%
1 6 3  – 4 2 . 5 1 1 1 . 0  s  8   99 . 72% ,   0 . 28%
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 1 . 5  s  2 0 
1 6 7  – 4 8 . 5 s 1 . 3 3  m  7 
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 . 5 s 3 . 1 4  h  1 3 
1 7 4  3 (+) – 5 2 . 0 1 1 . 0 5  h  3 
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 
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I s o t o p e  T /12,   ,  o r
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 7 3 T a 1 7 8  ( 7 ) – – 5 0 . 5 2 . 3 6  h  8 
1 7 8 m  ( 1 5 – ) – 4 9 . 1 6 0  m s  5 I T
1 7 9  7 / 2 + – 5 0 . 3 6 2 1 . 8 2  y  3 
1 7 9 m  ( 2 5 / 2 +) – 4 9 . 0 4 4 9 . 0  m s  2 I T
1 7 9 m  ( 3 7 / 2 +) – 4 7 . 7 2 1 5 2  m s  3 I T
1 8 0  1 + – 4 8 . 9 3 6 8 . 1 5 2  h  6  86% , – 14%
1 8 0 m  9 – – 4 8 . 8 6 1  > 1 . 2  1 0 1 5  y  – ? ,  ?
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

 7 4 W 1 5 8  0 + – 2 4 . 3 s 0 . 9  m s  3 
1 5 9  – 2 5 . 8 s 7 . 3  m s  2 7   99 . 5% ,   0 . 5%
1 6 0  0 + – 2 9 . 5 s 8 1  m s  1 5   54%
1 6 1  – 3 0 . 7 s 4 1 0  m s  4 0   82% ,   18%
1 6 2  0 + – 3 4 . 1 s 1 . 3 9  s  4  53% ,  47%
1 6 3  – 3 5 . 1 s 2 . 7 5  s  2 5  59% ,  41%
1 6 4  0 + – 3 8 . 2 8 6 . 4  s  8  97 . 4% ,  2 . 6%
1 6 5  – 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  , 
1 6 8  0 + – 4 4 . 8 s 5 1  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 . 2 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 . 5 s 7 . 6  m  2 
1 7 4  0 + – 5 0 . 2 s 3 1  m  1 
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 4 0 . 1 2 0 %  1
1 8 0 m  8 – – 4 8 . 1 1 4 5 . 4 7  m s  9 I T
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 2 6 . 4 9 8 %  2 9
1 8 3  1 / 2 – – 4 6 . 3 6 6  > 1 . 1  1 0 1 7  y  

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

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

 7 4 W 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 1 . 5  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 . 6 4  m s  8 p 89% ,  11%
1 6 1  – 2 0 . 8 s 1 5  m s  4   100%
1 6 2  – 2 2 . 6 s 0 . 1 0  s  3  < 97% ,  > 3%
1 6 3  – 2 6 . 0 s 2 6 0  m s  4 0  64% ,  36%
1 6 4  – 2 7 . 5 s 0 . 8 8  s  2 4   58% ,   42%
1 6 5  – 3 0 . 6 9 2 . 4  s  6  87% ,  13%
1 6 6  – 3 1 . 9 s 2 . 8  s  3 
1 6 7  ( 1 / 2 ) – 3 4 . 8 s 3 . 4  s  4   100%
1 6 7  ( 1 / 2 ) – 3 4 . 8 s 6 . 2  s  5   99% ,   1%
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   100%
1 7 0  ( 5 +) – 3 9 . 0 s 9 . 2  s  2 
1 7 1  ( 9 / 2 – ) – 4 1 . 5 s 1 5 . 2  s  4 
1 7 2 m  ( 5 ) – 4 1 . 6 s 1 5  s  3 
1 7 2 m  ( 2 ) – 4 1 . 6 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 
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 2 3 7 . 4 0 %  2
1 8 6  1 – – 4 1 . 9 3 0 8 9 . 2 5  h  7 – 93 . 1%
1 8 6  1 – – 4 1 . 9 3 0 9 0 . 6 4  h  9  6 . 9%
1 8 6 m  ( 8 +) – 4 1 . 7 8 1 2 . 0  1 0 5  y  5 I T , – < 10%
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 2 1  h  2 5 –
1 8 8 m  ( 6 ) – – 3 8 . 8 4 6 1 8 . 5 9  m  4 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 –
1 9 3  – 3 0 . 3 s

 7 6 O s 1 6 2  0 + – 1 5 . 1 s 1 . 9  m s  7 
1 6 3 – 1 6 . 7 s ?  , 
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 7 6 O s 1 6 4  0 + – 2 0 . 6 s 4 1  m s  2 0   98% ,   2%
1 6 5  – 2 1 . 9 s 7 3  m s  8  > 60% ,  < 40%
1 6 6  0 + – 2 5 . 6 s 1 9 4  m s  1 7  72% ,  18%
1 6 7  – 2 6 . 7 s 0 . 8 3  s  1 2  67% ,  33%
1 6 8  0 + – 3 0 . 0 4 2 . 2  s  1  51% ,  49%
1 6 9  – 3 0 . 7 3 . 4  s  2  89% ,  11%
1 7 0  0 + – 3 3 . 9 3 7 . 1  s  2  88% ,  12%
1 7 1  ( 5 / 2 – ) – 3 4 . 4 s 8 . 0  s  7  98 . 3% ,  1 . 7%
1 7 2  0 + – 3 7 . 2 s 1 9 . 2  s  5  99 . 8% ,  0 . 2%
1 7 3  ( 5 / 2 – ) – 3 7 . 5 s 1 6  s  5  99 . 98% ,  0 . 02%
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 1 . 9 s 3 . 6  m  5 
1 7 7  ( 1 / 2 – ) – 4 1 . 8 s 2 . 8  m  3 
1 7 8  0 + – 4 3 . 4 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 . 6 s 1 0 5  m  3 
1 8 1 m  ( 7 / 2 ) – – 4 3 . 5 s 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 0 %  3  
1 8 5  1 / 2 – – 4 2 . 8 0 9 9 3 . 6  d  5 
1 8 6  0 + – 4 3 . 0 0 0 2 . 0  1 0 1 5  y  1 1 

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

 7 7 I r 1 6 6  – 1 3 . 5 s  > 5  m s   99%
1 6 7  – 1 7 . 1 s  > 5  m s    100% , p
1 6 8  – 1 8 . 7 s ?     100%
1 6 9  – 2 1 . 9 9 0 . 4  s  1   100% ,  , p
1 7 0  – 2 3 . 3 s 1 . 0 5  s  1 5  75% ,  25%
1 7 1  – 2 6 . 3 s 1 . 5  s  1   100% ,  , p
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  ( 3 / 2 + , 5 / 2 +) – 3 0 . 1 s 9 . 0  s  8  > 93% ,  < 7%
1 7 3 m  ( 1 1 / 2 – ) – 3 0 . 1 s 2 . 2 0  s  5  88% ,  12%
1 7 4  ( 3 +) – 3 0 . 9 s 9  s  2  99 . 6% ,  0 . 4%
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 7 7 I r 1 7 4 m  ( 7 +) – 3 0 . 7 s 4 . 9  s  3  97 . 48% ,  00 . 52%
1 7 5  ( 5 / 2 – ) – 3 3 . 4 s 9  s  2  99 . 15% ,  0 . 85%
1 7 6  – 3 4 . 0 s 8  s  1  97 . 9% ,  2 . 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 s 4 . 9 0  m  1 5 
1 8 2  ( 5 +) – 3 8 . 9 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 2 . 0  h  1   100% , I T > 0%
1 8 7  3 / 2 + – 3 9 . 7 1 8 1 0 . 5  h  3 
1 8 7 m  9 / 2 – – 3 9 . 5 3 2 3 0 . 3  m s  6 I T
1 8 8  1 – – 3 8 . 3 2 9 4 1 . 5  h  5 
1 8 8 m  – 3 8 . 3 2 9 4 . 2  m s  2 I T
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  ( 7 )+ – 3 6 . 7 1 . 2  h  I T
1 9 0 m  ( 1 1 ) – – 3 6 . 5 3 . 2 5  h  2 0  94 . 4% , I T 5 . 6%
1 9 1  3 / 2 + – 3 6 . 7 0 9 3 7 . 3 %  5
1 9 1 m  1 1 / 2 – – 3 6 . 5 3 9 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 3 0  d  1 8 – 95 . 24% ,  4 . 76%
1 9 2 m  1 ( – ) – 3 4 . 7 7 9 1 . 4 5  m  5 I T 99 . 98% , – 0 . 02%
1 9 2 m  ( 9 ) – 3 4 . 6 8 1 2 4 1  y  9 I T
1 9 3  3 / 2 + – 3 4 . 5 3 7 6 2 . 7 %  5
1 9 3 m  1 1 / 2 – – 3 4 . 4 5 7 1 0 . 5 3  d  4 I T
1 9 4  1 – – 3 2 . 5 3 2 1 9 . 1 5  h  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 3 2 . 5  h  2 –
1 9 5 m  1 1 / 2 – – 3 1 . 5 9 3 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 –

 7 8 P t 1 6 8  0 + – 1 1 . 1 s ?     100%
1 6 9  – 1 2 . 6 s 2 . 5  m s  + 2 5 – 1 0   100%
1 7 0  0 + – 1 6 . 5 s 6  m s  + 5 – 2 
1 7 1  – 1 7 . 6 s 2 5  m s  9   99% ,   1%
1 7 2  0 + – 2 1 . 1 5 0 . 1 0 4  s  7  94% ,  6%
1 7 3  – 2 1 . 9 3 4 2  m s  1 8  84% ,  16%
1 7 4  0 + – 2 5 . 3 2 0 . 9 0  s  1  83% ,  17%
1 7 5  – 2 5 . 8 s 2 . 5 2  s  8  64% ,  36%
1 7 6  0 + – 2 8 . 9 s 6 . 3 3  s  1 5  62% ,  38%
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 . 3 s 2 1 . 2  s  4  99 . 76% ,  0 . 24%
1 8 0  0 + – 3 4 . 3 s 5 2  s  3  ,   0 . 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 8 1  1 / 2 – – 3 4 . 3 s 5 1  s  5  ,   0 . 06%
1 8 2  0 + – 3 6 . 1 2 . 2  m  1  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  ,  < 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 s 7 0 . 9  m  2 4  ,  ?
1 8 5 m  1 / 2 – – 3 6 . 5 s 3 3 . 0  m  8  > 98% , I T < 2%,  ?
1 8 6  0 + – 3 7 . 7 9 2 . 0  h  1  ,   1 . 410–4%
1 8 7  3 / 2 – – 3 6 . 6 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 9 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 %  1  
1 9 1  3 / 2 – – 3 5 . 6 9 1 2 . 9 6  d  4 
1 9 2  0 + – 3 6 . 2 9 6 0 . 7 9 %  6
1 9 3  1 / 2 – – 3 4 . 4 8 0 5 0  y  9 
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
1 9 5  1 / 2 – – 3 2 . 8 1 3 3 3 . 8 %  6
1 9 5 m  1 3 / 2 + – 3 2 . 5 5 4 4 . 0 2  d  1 I T
1 9 6  0 + – 3 2 . 6 6 4 2 5 . 3 %  6
1 9 7  1 / 2 – – 3 0 . 4 3 9 1 9 . 8 9 1 5  h  1 9 –
1 9 7 m  1 3 / 2 + – 3 0 . 0 3 9 9 5 . 4 1  m  1 8 I T 96 . 7% , – 3 . 3%
1 9 8  0 + – 2 9 . 9 2 4 7 . 2 %  2
1 9 9  5 / 2 – – 2 7 . 4 0 9 3 0 . 8 0  m  2 1 –
1 9 9 m  ( 1 3 / 2 )+ – 2 6 . 9 8 5 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 4 2 . 5  m  1 –
2 0 2  0 + 4 4  h  1 5 –

 7 9 A u 1 7 1   , p
1 7 2   – 9 . 2 s 4  m s  1   100% , p < 2%
1 7 3  – 1 2 . 7 5 9  m s  + 4 5 – 1 8   100%
1 7 4  – 1 4 . 0 s 1 2 0  m s  2 0  > 0%
1 7 5  – 1 7 . 1 s 2 0 0  m s  2 2  94% ,  6%
1 7 6  – 1 8 . 4 s 1 . 2 5  s  3 0  , 
1 7 7  – 2 1 . 2 s 1 . 1 8  s  7   60% ,   40%
1 7 8  – 2 2 . 4 s 2 . 6  s  5   60% ,   40%
1 7 9  – 2 4 . 9 s 7 . 1  s  3  78% ,  22%
1 8 0  – 2 5 . 7 s 8 . 1  s  3   98 . 2% ,   1 . 8%
1 8 1  5 / 2 – – 2 8 . 0 s 1 1 . 4  s  5  98 . 5% ,  1 . 5%
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 . 0  s  1 2  99 . 64% ,  0 . 36%
1 8 4  5 + – 3 0 . 2 s 1 2 . 0  s  2 
1 8 4 m  2 + – 3 0 . 2 s 5 3 . 0  s  1 4  99 . 98% ,  0 . 02%,

I T
1 8 5  5 / 2 – – 3 1 . 9 s 4 . 2 5  m  6  99 . 74% ,  0 . 26%
1 8 5 m  – 3 1 . 9 s 6 . 8  m  3  < 100% , I T
1 8 6  3 – – 3 1 . 7 1 0 . 7  m  5 
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%
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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 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 ?
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 . 7 8 1 6 0  m s  2 0 I T ?
1 9 3  3 / 2 + – 3 3 . 4 1 2 1 7 . 6 5  h  1 5 
1 9 3 m  1 1 / 2 – – 3 3 . 1 2 2 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 . 1 0  d  5 
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 8 6 . 1 8 3  d  1 0  92 . 5% , – 7 . 5%
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 . 7  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 9 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
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 0 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 4 6 0  s  6 –
2 0 4  ( 2 – ) – 2 0 . 9 s 3 9 . 8  s  9 –
2 0 5  3 / 2 + 3 1  s  2 –

 8 0 H g 1 7 4  0 +  – 6 . 8 s
1 7 5   – 8 . 2 s 2 0  m s  + 4 0 – 1 3 
1 7 6  0 + – 1 1 . 8 0 3 4  m s  + 1 8 – 9   100%
1 7 7  – 1 2 . 7 0 . 1 3 0  s  5  85% ,  15%
1 7 8  0 + – 1 6 . 3 2 0 . 2 5 4  s  1 9   70% ,   30%
1 7 9  – 1 7 . 0 s 1 . 0 9  s  4   53% ,   47%,

 p  0 . 15%
1 8 0  0 + – 2 0 . 2 s 3 . 0  s  2  51% ,  49%
1 8 1  1 / 2 ( – ) – 2 0 . 7 s 3 . 6  s  3  64% ,  36%
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 . 9 s 9 . 4  s  7  74 . 5% ,  25 . 5%,

 p 0 . 06%
1 8 4  0 + – 2 6 . 2 s 3 0 . 6  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  7  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%
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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 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 . 9% , I T 7 . 1%
1 9 4  0 + – 3 2 . 2 5 5 2 0  y  3 2 
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 4 0 . 1 5 %  1
1 9 7  1 / 2 – – 3 0 . 5 5 8 6 4 . 1 4  h  5 
1 9 7 m  1 3 / 2 + – 3 0 . 2 5 9 2 3 . 8  h  1 I T 91 . 4% ,  8 . 6%
1 9 8  0 + – 3 0 . 9 7 1 9 . 9 7 %  8
1 9 9  1 / 2 – – 2 9 . 5 6 3 1 6 . 8 7 %  1 0
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 6
2 0 1  3 / 2 – – 2 7 . 6 7 9 1 3 . 1 8 %  8
2 0 2  0 + – 2 7 . 3 6 2 2 9 . 8 6 %  2 0
2 0 3  5 / 2 – – 2 5 . 2 8 4 4 6 . 6 1 2  d  1 8 –
2 0 4  0 + – 2 4 . 7 0 8 6 . 8 7 %  4
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 . 3 2 . 9  m  2 –
2 0 8  0 + 4 2  m  + 2 3 – 1 2 –

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

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

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

 8 2 P b 1 7 8  0 +   3 . 4 s
1 7 9    2 . 0 s
1 8 0  0 +  – 1 . 9 2 s
1 8 1  ( 1 3 / 2 +)  – 2 . 9 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  ,  ?
1 8 5  – 1 1 . 6 s 4 . 1  s  3   100%
1 8 6  0 + – 1 4 . 6 s 4 . 7  s  1  < 100%
1 8 7 m  – 1 5 . 0 s 1 5 . 2  s  3  , 
1 8 7 m  ( 1 3 / 2 +) – 1 5 . 0 s 1 8 . 3  s  3  > 90% ,  < 10%
1 8 8  0 + – 1 7 . 6 s 2 5 . 5  s  1  78% ,  22%
1 8 9  – 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% ,

 6 . 210–3%
1 9 3  ( 3 / 2 – ) – 2 2 . 3 s ?   
1 9 3 m  ( 1 3 / 2 +) – 2 2 . 2 s 5 . 8  m  2 
1 9 4  0 + – 2 4 . 2 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 
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I s o t o p e  T /12,   ,  o r
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 8 2 P b 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 4 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 6 6 . 3  s  2 I T
2 0 3 m  2 9 / 2 – – 2 1 . 8 5 2 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
2 0 9  9 / 2 + – 1 7 . 6 2 8 3 . 2 5 3  h  1 4 –
2 1 0  0 + – 1 4 . 7 4 2 2 2 . 3  y  2 – ,  1 . 910–6%
2 1 1  9 / 2 + – 1 0 . 4 9 6 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 . 2 s 1 0 . 2  m  3 –
2 1 4  0 +  – 0 . 1 8 9 2 6 . 8  m  9 –

 8 3 B i 1 8 5   – 1 . 8 s
1 8 6   – 3 . 3 s
1 8 7  ( 9 / 2 – )  – 6 . 1 s 3 5  m s  4  > 50%
1 8 7 m  ( 1 / 2 +)  – 6 . 0 s 0 . 8  m s  6  > 50%
1 8 8 m   – 7 . 3 s 4 4  m s  3  , 
1 8 8 m   – 7 . 3 s 0 . 2 1  s  9  , 
1 8 9  ( 9 / 2 – )  – 9 . 8 s 6 8 0  m s  3 0  > 50% ,  < 50%
1 8 9 m  ( 1 / 2 +)  – 9 . 7 s 7 . 0  m s  2  > 50% ,  < 50%
1 9 0 m  ( 3 +) – 1 0 . 7 s 5 . 7  s  8   90% ,   10%
1 9 0 m  ( 1 0 – ) – 1 0 . 7 s 5 . 9  s  6  70% ,  30%
1 9 1  ( 9 / 2 – ) – 1 3 . 0 s 1 2  s  1  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 . 5 s 4 0 . 6  s  4  90% ,  10%
1 9 3  ( 9 / 2 – ) – 1 5 . 8 s 6 7  s  3  95% ,  5%
1 9 3 m  ( 1 / 2 +) – 1 5 . 5 s 3 . 2  s  7  90% ,   10%
1 9 4  ( 3 +) – 1 6 . 1 s 9 5  s  3  ,  0 . 46%
1 9 4 m  ( 6 + , 7 +) – 1 6 . 1 s 9 2  s  5  99 . 93% ,  0 . 07%
1 9 4 m  ( 1 0 – ) – 1 6 . 1 s 1 1 5  s  4  99 . 8% ,  0 . 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 3 0 8  s  1 2   100% ,

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

 3 . 810–4%
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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

 8 3 B i 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 . 8 9 2 7  m  1 
1 9 9 m  ( 1 / 2 +) – 2 0 . 2 1 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 0 5 9 . 1  m  6  > 93% , I T  6 . 8%,

  0 . 3%
2 0 2  5 + – 2 0 . 7 9 1 . 7 2  h  5  ,  < 1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 9 1 1 . 2 2  h  1 0 
2 0 5  9 / 2 – – 2 1 . 0 7 6 1 5 . 3 1  d  4 
2 0 6  6 (+) – 2 0 . 0 4 3 6 . 2 4 3  d  3 
2 0 7  9 / 2 – – 2 0 . 0 6 9 3 1 . 5 5  y  5 
2 0 8  ( 5 )+ – 1 8 . 8 8 4 3 . 6 8  1 0 5  y  4 
2 0 9  9 / 2 – – 1 8 . 2 7 2 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 1 6 0 . 5 5  m  6 – 64 . 06% ,  35 . 94%,

– 0 . 014%
2 1 2 m  ( 9 – )  – 7 . 8 8 1 2 5 . 0  m  2  67% , – 33%
2 1 2 m   – 6 . 2 2 1 7 . 0  m  3 –  100%
2 1 3  9 / 2 –  – 5 . 2 4 1 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    5 . 8 s 3 . 6  m  4 –

 8 4 P o 1 9 0  0 +  – 4 . 6 s 9 . 6  m s  + 4 7 – 4 4 
1 9 1   – 5 . 1 s 1 5 . 5  m s  + 6 0 – 3 5 
1 9 2  0 +  – 7 . 9 s 0 . 0 3 4  s  3   99% ,   1%
1 9 3   – 8 . 3 s 0 . 4 5  s  4 
1 9 3 m   – 8 . 3 s 0 . 2 4  s  1 
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 5 3 . 6  s  1 0  56% ,  44%
1 9 7 m  ( 1 3 / 2 +) – 1 3 . 2 s 2 5 . 8  s  2  84% ,  16%,

I T 0 . 01%
1 9 8  0 + – 1 5 . 5 s 1 . 7 6  m  3  57% ,  43%
1 9 9  ( 3 / 2 – ) – 1 5 . 3 s 5 . 4 8  m  1 6  92 . 5% ,  7 . 5%
1 9 9 m  1 3 / 2 + – 1 5 . 0 s 4 . 1 7  m  4  73 . 5% ,  24%,

I T 2 . 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

 8 4 P o 2 0 0  0 + – 1 7 . 0 s 1 1 . 5  m  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% ,  2%
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 9 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 5 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%
2 1 3  9 / 2 +  – 6 . 6 6 7 4 . 2   s  8 
2 1 4  0 +  – 4 . 4 8 4 1 6 4 . 3   s  2 0 
2 1 4 m  0 +  – 3 . 0 6 9 9 9  p s  3 I T 99 . 86% ,  0 . 14%
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 4 0 . 1 4 5  s  2 
2 1 7    5 . 9 s  < 1 0  s   > 95% , – < 5%
2 1 8  0 +   8 . 3 5 1 3 . 1 0  m  1  99 . 98% , – 0 . 02%

 8 5 A t 1 9 4   – 0 . 8 s 0 . 1 8  s  8 
1 9 5   – 3 . 2 s ?    > 75% ,  < 25%
1 9 6   – 4 . 0 s 0 . 3  s  1  > 0%
1 9 7  ( 9 / 2 – )  – 6 . 3 s 0 . 3 5  s  4  96% ,  4%
1 9 7 m  ( 1 / 2 +)  – 6 . 2 s 3 . 7  s  2 5   100% , 
1 9 8  ( 3 +)  – 6 . 7 s 4 . 2  s  3  90% ,  10%
1 9 8 m  ( 1 0 – )  – 6 . 6 s 1 . 0  s  2  84% ,  16%
1 9 9  ( 9 / 2 – )  – 8 . 7 s 7 . 2  s  5  90% ,  10%
2 0 0  ( 3 +)  – 9 . 0 4 3  s  1  57% ,  43%
2 0 0 m  ( 7 +)  – 8 . 9 4 7  s  1   57% ,  43%
2 0 0 m  ( 1 0 – )  – 8 . 7 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   87% ,   13%
2 0 2 m  ( 7 +) – 1 0 . 7 1 8 2  s  2  91 . 3% ,  8 . 7%
2 0 2 m  ( 1 0 – ) – 1 0 . 3 0 . 4 6  s  5 I T ,  9 . 610–2%
2 0 3  9 / 2 – – 1 2 . 2 6 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 . 0  m  6  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 1 1 . 6 3  h  3  99 . 45% ,  0 . 55%
2 0 9  9 / 2 – – 1 2 . 8 9 4 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 1 7 . 2 1 4  h  7  58 . 2% ,  41 . 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

 8 5 A t 2 1 2  ( 1 – )  – 8 . 6 3 0 0 . 3 1 4  s  2  ,  < 0 . 03%,
– < 2 . 010–6%

2 1 2 m  ( 9 – )  – 8 . 4 0 8 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 4 m   – 3 . 3 3 5 2 6 5  n s  3 0  < 100%
2 1 4 m  9 –  – 3 . 1 6 3 7 6 0  n s  1 5   100%
2 1 5  9 / 2 –  – 1 . 2 6 6 0 . 1 0  m s  2 
2 1 6  1 ( – )   2 . 2 4 3 0 . 3 0  m s  3  ,  < 0 . 006%,

– < 310–7%
2 1 7  9 / 2 –   4 . 3 8 6 3 2 . 3  m s  4  99 . 99% , – 0 . 01%
2 1 8  ( 2 – )   8 . 0 9 1 . 6  s  4  99 . 9% , – 0 . 1%
2 1 9   1 0 . 5 2 5 6  s  3   97% , –  3%
2 2 0   1 4 . 3 s 3 . 7 1  m  4 –
2 2 1  2 . 3  m  2 –
2 2 2  5 4  s  1 0 –
2 2 3  5 0  s  7 –

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

I T  0%
2 0 2  0 +  – 6 . 3 s 9 . 8 5  s  2 0  < 30% , 
2 0 3  ( 3 / 2 , 5 / 2 ) –  – 6 . 2 s 4 5  s  3  66% ,  34%
2 0 3 m  ( 1 3 / 2 +)  – 5 . 9 s 2 8  s  2   80% ,   20%,

I T < 0 . 1%
2 0 4  0 +  – 8 . 0 s 1 . 2 4  m  3  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 . 7% ,  27 . 4%
2 1 2  0 +  – 8 . 6 7 4 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 4 m  6 +  – 2 . 8 9 2 0 . 7  n s  3 I T < 100% ,  > 0%
2 1 4 m  8 +  – 2 . 7 1 0 6 . 5  n s  3 0 I T  90% ,   10%
2 1 5  9 / 2 +  – 1 . 1 8 4 2 . 3 0   s  1 0 
2 1 6  0 +   0 . 2 4 0 4 5   s  5 
2 1 7  9 / 2 +   3 . 6 4 7 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 . 5 s 2 5  m  2 – 78% ,  22%
2 2 2  0 +  1 6 . 3 6 6 3 . 8 2 3 5  d  3 
2 2 3  7 / 2 2 3 . 2  m  4 –
2 2 4  0 + 1 0 7  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

 8 6 R n 2 2 5  7 / 2 – 4 . 5  m  3 –
2 2 6  0 + 6 . 0  m  5 –
2 2 7  2 2 . 5  s  7 –
2 2 8  0 + 6 5  s  2 –

 8 7 F r 2 0 1  ( 9 / 2 – )   3 . 7 s 4 8  m s  1 5  ,  < 1%
2 0 2  ( 3 +)   3 . 1 s 0 . 3 4  s  4   97% ,   3%
2 0 2 m  ( 1 0 – )   3 . 2 s  0 . 3 4  s    94% ,   6%
2 0 3  ( 9 / 2 – )   1 . 0 s 0 . 5 5  s  2   95% ,   5%
2 0 4  ( 3 +)   0 . 6 1 . 7  s  3   80% ,   20%
2 0 4 m  ( 7 +)   0 . 6 2 . 6  s  3   100%
2 0 4 m  ( 1 0 – )   0 . 9  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 5 . 9  s  2  , 
2 0 6 m  ( 7 +)  – 1 . 4 1 5 . 9  s  ?   84%
2 0 6 m  ( 1 0 – )  – 0 . 8 0 . 7  s  1  , I T ?
2 0 7  9 / 2 –  – 2 . 9 3 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 6 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 5 5 . 0  m s  2 
2 1 4 m  ( 8 – )  – 0 . 8 5 3 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10–7%
2 1 7  9 / 2 –   4 . 3 0 1 1 6   s  2 
2 1 8  ( 1 – )   7 . 0 4 6 1 . 0  m s  6 
2 1 8 m    7 . 1 3 2 2 2 . 0  m s  5   100%
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 6 9 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 0  m  1 0 –
2 2 5  3 / 2 –  2 3 . 8 5 4 . 0  m  2 –
2 2 6  1  2 7 . 3 0 4 8  s  1 –
2 2 7  1 / 2 +  2 9 . 6 6 2 . 4 7  m  3 –
2 2 8  2 –  3 3 . 3 3 9  s  1 –
2 2 9  ( 1 / 2 +) 5 0 . 2  s  4 –
2 3 0  1 9 . 1  s  5 –
2 3 1  1 7 . 5  s  8 –
2 3 2  5  s  1 –

 8 8 R a 2 0 4  0 +   6 . 0 s 4 5  m s  + 5 5 – 2 1 
2 0 5    5 . 8 s 0 . 2 2  s  6  , 
2 0 6  0 +   3 . 5 s 0 . 2 4  s  2   100%
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%
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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 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  , 
2 1 7  ( 9 / 2 +)   5 . 8 7 4 1 . 7   s  1 
2 1 8  0 +   6 . 6 4 1 5 . 6   s  1 
2 1 9  ( 7 / 2 )+   9 . 3 7 1 0  m s  3 
2 2 0  0 +  1 0 . 2 6 1 7  m s  2 
2 2 1  5 / 2 +  1 2 . 9 5 7 2 8  s  2  , 14C 110–12%
2 2 2  0 +  1 4 . 3 0 9 3 8 . 0  s  5  , 14C 2 . 3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  , 12C 4 . 310–9%
2 2 5  1 / 2 +  2 1 . 9 8 6 1 4 . 9  d  2 –
2 2 6  0 +  2 3 . 6 6 1 1 6 0 0  y  7  , 14C 310–9%
2 2 7  3 / 2 +  2 7 . 1 7 1 4 2 . 2  m  5 –
2 2 8  0 +  2 8 . 9 3 5 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 +) 1 0 3  s  3 –
2 3 2  0 + 2 5 0  s  5 0 –
2 3 3  3 0  s  5 –
2 3 4  0 + 3 0  s  1 0 –

 8 9 A c 2 0 7  2 2  m s  + 4 0 – 9 
2 0 8  ( 3 +) 9 5  m s  + 2 4 – 1 6   99%
2 0 8 m  ( 1 0 – ) 2 5  m s  + 9 – 5   90%
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 2 0 . 2 5  s  5   100%
2 1 2    7 . 2 7 0 . 9 3  s  5   97% ,   3%
2 1 3    6 . 1 3 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 1  0 . 3 3  m s  
2 1 6 m  ( 9 – )   8 . 1 1 0 . 3 3  m s  2 
2 1 7  9 / 2 –   8 . 6 9 6 9  n s  4  ,   2%
2 1 8   1 0 . 8 3 1 . 0 6   s  9 
2 1 9  9 / 2 –  1 1 . 5 6 1 1 . 8   s  1 5 
2 2 0   1 3 . 7 4 2 6 . 1  m s  5  ,  510–4%
2 2 1   1 4 . 5 1 5 2  m s  2 
2 2 2  ( 1 – )  1 6 . 6 0 5 . 0  s  5  99% ,   2%
2 2 2 m   1 6 . 6 0 6 3  s  4   88% , I T  10%,

  2%
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 . 9  h  2  90 . 9% ,  9 . 1%,

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

 0 . 006%
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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 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 8 9 6 . 1 5  h  2 – ,  5 . 510–6%
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 –
2 3 3  ( 1 / 2 +) 1 4 5  s  1 0 –
2 3 4  4 4  s  7 –

 9 0 T h 2 1 0  0 + 9  m s + 1 7 – 4  
2 1 1  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 . 006%
2 1 6  ( 8 + , 1 1 – )  1 2 . 3 2 0 . 1 8  m s  4 I T  97% ,   3%
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 5 9 . 7   s  6  ,  2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 . 2  m s  2 
2 2 3  ( 5 / 2 )+  1 9 . 3 6 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 4 8 . 7 2  m  4   90% ,   10%
2 2 6  0 +  2 3 . 1 8 5 3 0 . 6  m  1 
2 2 7  ( 1 / 2 +)  2 5 . 8 0 2 1 8 . 7 2  d  2 
2 2 8  0 +  2 6 . 7 6 3 1 . 9 1 3 1  y  9  , 20O 110–11%
2 2 9  5 / 2 +  2 9 . 5 7 9 7 8 8 0  y  1 2 0 
2 3 0  0 +  3 0 . 8 5 6 7 . 5 3 8  1 0 4  y  3 0  , SF  5 . 10–11%
2 3 1  5 / 2 +  3 3 . 8 1 0 2 5 . 5 2  h  1 – ,   1 . 010–8%
2 3 2  0 +  3 5 . 4 4 3 1 . 4 0 5  1 0 1 0  y  6 

1 0 0 %    
,

SF < 1 . 010–9%
2 3 3  1 / 2 +  3 8 . 7 2 8 2 2 . 3  m  1 –
2 3 4  0 +  4 0 . 6 1 0 2 4 . 1 0  d  3 –
2 3 5  ( 1 / 2 +)  4 4 . 2 5 7 . 1  m  2 –
2 3 6  0 + 3 7 . 5  m  2 –
2 3 7  5 . 0  m  9 –

 9 1 P a 2 1 3  5 . 3  m s  + 4 0 – 1 6 
2 1 4  1 7  m s  3 
2 1 5   1 7 . 7 1 5  m s  4 
2 1 6   1 7 . 7 1 1 0 5  m s  1 2   80% ,   20%
2 1 7   1 7 . 0 4 3 . 4  m s  2 
2 1 7 m   1 8 . 8 9 1 . 5  m s  2   100%
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 0   2 0 . 3 7 0 . 7 8   s  1 6  ?
2 2 1  9 / 2 –  2 0 . 3 7 5 . 9   s  1 7 
2 2 2   2 2 . 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 . 9 5  s  1 5  99 . 9% ,  0 . 1%
2 2 5   2 4 . 3 3 1 . 7  s  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 6   2 6 . 0 1 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 . 8 7 4 2 2  h  1  98 . 15% ,  1 . 85%
2 2 9  ( 5 / 2 +)  2 9 . 8 9 5 1 . 5 0  d  5  99 . 52% ,  0 . 48%
2 3 0  ( 2 – )  3 2 . 1 6 6 1 7 . 4  d  5  91 . 6% , – 8 . 4%,

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

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

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

0 . 0 0 5 5 %  5  
,

SF 1 . 710–9% ,
Mg 110–11% ,
Ne 910–12%

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

,
SF 7 . 010–9% ,
Ne 810–10%

2 3 5 m  1 / 2 +  4 0 . 9 1 3  2 5  m  I T
2 3 6  0 +  4 2 . 4 4 0 2 . 3 4 2  1 0 7  y  3  , SF 9 . 610–8%
2 3 6 m   4 2 . 4 4 0 1 2 1  n s  2 SF 0 . 013%
2 3 7  1 / 2 +  4 5 . 3 8 5 6 . 7 5  d  1 –
2 3 8  0 +  4 7 . 3 0 5 4 . 4 6 8  1 0 9  y  3 

9 9 . 2 7 4 5 %  1 5
,

SF 0 . 510–4%
2 3 8 m  0 +  4 7 . 3 0 5 2 6 7  n s  3 SF 0 . 015%
2 3 9  5 / 2 +  5 0 . 5 7 0 2 3 . 4 5  m  2 –
2 4 0  0 +  5 2 . 7 0 8 1 4 . 1  h  1 – , 
2 4 2  0 + 1 6 . 8  m  5 –

 9 3 N p 2 2 5   3 1 . 5 8
2 2 6 3 2 . 7 s 3 1 m s 8 
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I s o t o p e  T /12,   ,  o r
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 9 3 N p 2 2 7   3 2 . 5 6 0 . 5 1  s  6 
2 2 8   3 3 . 7 s 1 . 0 7  m  3  , SF
2 2 9   3 3 . 7 6 3 . 8 5  m  1 4  > 50% ,  < 50%
2 3 0   3 5 . 2 1 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 . 3 s 1 4 . 7  m  3 
2 3 3  ( 5 / 2 +)  3 8 . 1 s 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 7 3 9 6 . 1  d  1 2  ,  2 . 610–3%
2 3 6  ( 6 – )  4 3 . 3 8 1 5 4  1 0 3  y  6  87 . 3% , – 12 . 5%,

 0 . 16%
2 3 6 m  1  4 3 . 4 4 2 2 . 5  h  4  52% , – 48%
2 3 7  5 / 2 +  4 4 . 8 6 7 2 . 1 4 4  1 0 6  y  7  , SF  210–10%
2 3 7 m   4 7 . 6 6 7 4 5  n s  5 SF  100%
2 3 8  2 +  4 7 . 4 5 0 2 . 1 1 7  d  2 –
2 3 9  5 / 2 +  4 9 . 3 0 4 2 . 3 5 6 5  d  4 –
2 4 0  ( 5 +)  5 2 . 3 2 6 1 . 9  m  2 –
2 4 0 m  1 (+)  5 2 . 3 2 7 . 2 2  m  2 – 99 . 89% , I T 0 . 11%
2 4 1  ( 5 / 2 +)  5 4 . 2 6 1 3 . 9  m  2 –
2 4 2  ( 1 +)  5 7 . 4 2 . 2  m  2 –
2 4 2  ( 6 )  5 7 . 4 5 . 5  m  1 –
2 4 3  ( 5 / 2 – )  5 9 . 9 2 1 . 8 5  m  1 5 –
2 4 4  ( 7 – ) 2 . 2 9  m  1 6

 9 4 P u 2 2 8  0 + ?    , SF
2 2 9  ?   
2 3 0  0 +  3 6 . 9 2  2 0 0  s    100%
2 3 1   3 8 . 4 s
2 3 2  0 +  3 8 . 3 6 3 4 . 1  m  7  80% ,  20%
2 3 3   4 0 . 0 5 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 . 2 0 s 2 5 . 3  m  5  ,  2 . 710–3%
2 3 6  0 +  4 2 . 8 9 3 2 . 8 5 8  y  8  , SF 1 . 410–7%
2 3 7  7 / 2 –  4 5 . 0 8 7 4 5 . 2  d  1  ,  4 . 210–3%
2 3 7 m  1 / 2 +  4 5 . 2 3 3 0 . 1 8  s  2 I T
2 3 7 m   4 7 . 6 8 7 8 5  n s  1 5 SF  100%
2 3 7 m   4 7 . 9 8 7 1 . 1   s  1 SF  100%
2 3 8  0 +  4 6 . 1 5 8 8 7 . 7  y  3  , SF 1 . 9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 0 6 5 6 4  y  1 1  , SF 5 . 710–6%
2 4 1  5 / 2 +  5 2 . 9 5 0 1 4 . 3 5  y  1 0 – ,  2 . 510–3% ,

SF < 210–14%
2 4 2  0 +  5 4 . 7 1 2 3 . 7 3 3  1 0 5  y  1 2  , SF 5 . 510–4%
2 4 2 m  0 +  5 4 . 7 1 2 3 . 5  n s  6 SF
2 4 2 m  0 +  5 4 . 7 1 2 2 8  n s  SF
2 4 3  7 / 2 +  5 7 . 7 4 9 4 . 9 5 6  h  3 –
2 4 4  0 +  5 9 . 7 9 9 8 . 0 8  1 0 7  y  1 0  99 . 88% , SF 0 . 12%
2 4 4 m  0 +  5 9 . 7 9 9 4 0 0  p s  1 0 0 SF  100%
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  2 . 2 7  d  2 3 –

 9 5 A m 2 3 2  7 9  s  2   98% ,   2%
2 3 3 4 3 . 3 s
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 9 5 A m 2 3 4   4 4 . 5 s 2 . 3 2  m  8  99 . 96% ,  0 . 04%
2 3 5   4 4 . 7 s ?   
2 3 6   4 6 . 2 s  , 
2 3 7  5 / 2 ( – )  4 6 . 8 s 7 3 . 0  m  1 0  99 . 98% ,  0 . 03%
2 3 7 m   4 9 . 2 s 5  n s  2 SF  100%
2 3 8  1 +  4 8 . 4 2 9 8  m  2  > 99 . 99% ,

 0 . 0001%
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 2 9 4 3 2 . 2  y  7  , SF 410–10%
2 4 1 m   5 5 . 1 2 9 1 . 2   s  3 SF
2 4 2  1 –  5 5 . 4 6 3 1 6 . 0 2  h  2 – 82 . 7% ,  17 . 3%
2 4 2 m  5 –  5 5 . 5 1 2 1 4 1  y  2 I T 99 . 54% ,  0 . 46%,

SF < . 510–10%
2 4 2 m   5 7 . 6 6 3 1 4 . 0  m s  SF , I T ,  < 1 . 5%
2 4 3  5 / 2 –  5 7 . 1 6 7 7 3 7 0  y  4 0  , SF 3 . 710–9%
2 4 4  ( 6 – )  5 9 . 8 7 5 1 0 . 1  h  1 –
2 4 4 m   5 9 . 8 7 5  6 . 5   s SF  100%
2 4 4 m   5 9 . 8 7 5 0 . 9 0  m s  1 5 SF  100%
2 4 4 m  1 +  5 9 . 9 6 3  2 6  m  – 99 . 96% ,  0 . 04%
2 4 5  ( 5 / 2 )+  6 1 . 8 9 3 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 . 01%
2 4 7  ( 5 / 2 )  6 7 . 2 s 2 3 . 0  m  1 3 –
2 4 8   7 0 . 5 s ?   –

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

SF 3 . 910–6%
2 4 1  1 / 2 +  5 3 . 6 9 7 3 2 . 8  d  2  99% ,  1%
2 4 2  0 +  5 4 . 7 9 8 1 6 2 . 7 9  d  9  , SF 6 . 210–6%
2 4 2 m   5 4 . 7 9 8 4 0  p s  1 5 SF  100%
2 4 2 m   5 7 . 5 9 8 1 8 0  n s  7 0 SF ? , I T ?
2 4 3  5 / 2 +  5 7 . 1 7 6 2 9 . 1  y  1  99 . 71% ,  0 . 29%,

SF 5 . 310–9%
2 4 4  0 +  5 8 . 4 4 7 1 8 . 1 0  y  2  , SF 1 . 310–4%
2 4 4 m  0 +  5 8 . 4 4 7  > 5 0 0  n s  SF  100%
2 4 4 m  6 +  5 9 . 4 8 7 3 4  m s  2 SF  . 7710–9%
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 2 4 7 3 0  y  1 0 0  99 . 97% , SF 0 . 03%
2 4 7  9 / 2 –  6 5 . 5 2 7 1 . 5 6  1 0 7  y  5 
2 4 8  0 +  6 7 . 3 8 5 3 . 4 0  1 0 5  y  4  91 . 74% , SF 8 . 26%
2 4 9  1 / 2 (+)  7 0 . 7 4 3 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 +  < 2  d  –

9 7 B k 2 3 7 5 3 . 2 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

 9 7 B k 2 3 8   5 4 . 3 s 1 4 4  s  5  , SF 0 . 048%
2 3 9  ( 7 / 2 +)  5 4 . 4 s
2 4 0   5 5 . 7 s 4 . 8  m  8   100% , SFw
2 4 1  ( 7 / 2 +)  5 6 . 1 s ?   
2 4 2   5 7 . 8 s 7 . 0  m  1 3 
2 4 2 m   5 7 . 8 s 9 . 5  n s  2 0 SF > 0%
2 4 2 m   5 7 . 8 s 6 0 0  n s  1 0 0 SF > 0%
2 4 3  ( 3 / 2 – )  5 8 . 6 8 5 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 4 m   6 0 . 7 0 8 2 0  n s  6 0 SF  100%
2 4 5  3 / 2 –  6 1 . 8 0 9 4 . 9 4  d  3  99 . 88% ,  0 . 12%
2 4 6  2 ( – )  6 3 . 9 6 1 . 8 0  d  2  ,  < 0 . 2%
2 4 7  ( 3 / 2 – )  6 5 . 4 8 2 1 3 8 0  y  2 5 0   100%
2 4 8  1 ( – )  6 8 . 1 0 2 3 . 7  h  2 – 70% ,  30%,

 < 0 . 001%
2 4 8  ( 6 +)  6 8 . 1 0  > 9  y   > 70%
2 4 9  7 / 2 +  6 9 . 8 4 3 3 2 0  d  6 – ,  1 . 410–3% ,

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

 9 8 C f 2 3 8  0 + 1  s  ? SF < 25%
2 3 9   5 8 . 3 s 3 9  s  + 3 7 – 1 2  > 50% ,  ?
2 4 0  0 +  5 8 . 0 s 1 . 0 6  m  1 5   100%
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 9  m  1 2  > 0%
2 4 3  ( 1 / 2 +)  6 0 . 9 s 1 0 . 7  m  5   86% ,   14%
2 4 4  0 +  6 1 . 4 6 9 1 9 . 4  m  6 
2 4 5  ( 5 / 2 +)  6 3 . 3 7 7 4 5 . 0  m  1 5  64% ,  36%
2 4 6  0 +  6 4 . 0 8 5 3 5 . 7  h  5  ,  < 5 . 010–4% ,

SF 2 . 010–4%
2 4 7  ( 7 / 2 +)  6 6 . 1 2 8 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 0 . 0029%
2 4 9  9 / 2 –  6 9 . 7 1 8 3 5 1  y  2  , SF 5 . 210–7%
2 5 0  0 +  7 1 . 1 6 5 1 3 . 0 8  y  9  99 . 92% , SF 0 . 08%
2 5 1  1 / 2 +  7 4 . 1 2 7 8 9 8  y  4 4 
2 5 2  0 +  7 6 . 0 2 7 2 . 6 4 5  y  8  96 . 91% , SF 3 . 09%
2 5 3  ( 7 / 2 +)  7 9 . 2 9 3 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  ( 9 / 2 +)  8 4 . 8 s 8 5  m  1 8 –
2 5 6  0 + 1 2 . 3  m  1 2 SF , – < 1%,

  1 . 010–6%

 9 9 E s 2 4 1   6 3 . 9 s
2 4 2   6 4 . 9 s  7  s   , SF
2 4 3   6 4 . 9 s 2 1  s  2   70% ,   30%
2 4 4   6 6 . 0 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  ( 4 – , 6 +)  6 8 . 0 s 7 . 7  m  5  90 . 1% ,  9 . 9%
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 2 7  m  4  > 99% ,   0 . 25%
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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 4 9  7 / 2 (+)  7 1 . 1 7 s 1 0 2 . 2  m  6  99 . 43% ,  0 . 57%
2 5 0  ( 6 +)  7 3 . 3 s 8 . 6  h  1  > 97% ,  < 3%
2 5 0 m  1 ( – )  7 3 . 3 s 2 . 2 2  h  5   99% ,   1%
2 5 1  ( 3 / 2 – )  7 4 . 5 0 4 3 3  h  1  99 . 51% ,  0 . 49%
2 5 2  ( 5 – )  7 7 . 2 9 4 7 1 . 7  d  1 9  76% ,  24%,

–  0 . 01%
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 8 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 6 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 +)  8 7 . 1 s 2 5 . 4  m  2 4 –
2 5 6 m  ( 8 +)  8 7 . 1 s  7 . 6  h  –
2 5 7   8 9 . 4 s 2  s  ? SF ?

1 0 0 F m 2 4 2  0 + 0 . 8  m s  2 SF > 0%
2 4 3   6 9 . 4 s 0 . 1 8  s  + 8 – 4   100% , SF  0 . 36%
2 4 4  0 +  6 9 . 1 s 3 . 3  m s  4 SF  100%
2 4 5   7 0 . 2 s 4 . 2  s  1 3   100% , SF  0 . 11%
2 4 6  0 +  7 0 . 1 2 1 . 1  s  2  92% , SF 8%,   1%
2 4 7 ?   7 1 . 5 s 3 5  s  4   50% ,   50%
2 4 7 m   7 1 . 5 s 9 . 2  s  2 3   100%
2 4 8  0 +  7 1 . 9 0 3 6  s  3  99% ,   1%,

SF  0 . 05%
2 4 9  ( 7 / 2 +)  7 3 . 6 s 2 . 6  m  7   85% ,   15%
2 5 0  0 +  7 4 . 0 7 3 0  m  3  > 90% ,  < 10%,

SF  6 . 010–4%
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 8 5 . 3 0  h  8  98 . 2% ,  1 . 8%
2 5 2  0 +  7 6 . 8 1 0 2 5 . 3 9  h  5  , SF 0 . 0023%
2 5 3  1 / 2 +  7 9 . 3 4 0 3 . 0 0  d  1 2  88% ,  12%
2 5 4  0 +  8 0 . 8 9 7 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 7 9 1 5 7 . 6  m  1 3 SF 91 . 9% ,  8 . 1%
2 5 7  ( 9 / 2 +)  8 8 . 5 8 1 1 0 0 . 5  d  2  99 . 79% , SF 0 . 21%
2 5 8  0 +  9 0 . 5 s 3 7 0   s  4 3 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 7   7 6 . 1 s 2 . 9  s  1 7   100%
2 4 8   7 7 . 1 s 7  s  3  80% ,  20%,

SF  0 . 05%
2 4 9   7 7 . 3 s 2 4  s  4   70% ,   30%
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 4 . 8  m  + 8 – 5 
2 5 3   8 1 . 3 s  6  m    100%
2 5 4   8 3 . 6 s 1 0  m  3 
2 5 4   8 3 . 6 s 2 8  m  8 
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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

1 0 1 M d 2 5 5  ( 7 / 2 – )  8 4 . 8 3 5 2 7  m  2  92% ,  8%,
SF  0 . 15%

2 5 6  ( 0 – , 1 – )  8 7 . 6 1 7 8 . 1  m  1 8  90 . 7% ,  9 . 3%,
SF < 2 . 8%

2 5 7  ( 7 / 2 – )  8 8 . 9 9 0 5 . 5 2  h  5  90% ,  10%, SF < 1%
2 5 8  ( 1 – )  9 1 . 6 8 4 6 0  m  2 
2 5 8  ( 8 – )  9 1 . 6 8 4 5 1 . 5  d  3  , SF  0 . 003%
2 5 9  ( 7 / 2 – )  9 3 . 6 s 1 . 6 0  h  6 SF  100% ,  < 3%
2 6 0   9 6 . 6 s 2 7 . 8  d  8 SF > 73% ,  < 25%,

 < 15% , – < 10%
2 6 1   9 8 . 4 s

1 0 2 N o 2 5 0  0 + 0 . 2 5  m s  5 SF ,   0 . 05%
2 5 1   8 2 . 8 s 0 . 8  s  3   100% ,   1%,

SF < 10%
2 5 2  0 +  8 2 . 8 7 2 . 3 0  s  2 2  73 . 1% , SF 26 . 9%
2 5 3  ( 9 / 2 – )  8 4 . 5 s 1 . 7  m  3   80% ,   20%
2 5 4  0 +  8 4 . 7 2 5 5  s  3  90% ,  10%,

SF 0 . 25%
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 . 4% ,  38 . 6%
2 5 6  0 +  8 7 . 8 1 6 2 . 9 1  s  5  99 . 5% , SF 0 . 5%
2 5 7  ( 7 / 2 +)  9 0 . 2 2 2 5  s  2   100%
2 5 8  0 +  9 1 . 5 s 1 . 2  m s  2 SF ,  0 . 001%
2 5 9  ( 9 / 2 +)  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  SF
2 6 3  1 0 3 . 2 s

1 0 3 L r 2 5 2   1  s    90% ,   10%,
SF < 1%

2 5 3   8 8 . 7 s 1 . 3  s  + 6 – 3  90% , SF < 20%,
  1%

2 5 4   8 9 . 9 s 1 3  s  2  78% ,  22%,
SF < 0 . 1%

2 5 5   9 0 . 1 s 2 2  s  4  85% ,  < 30%
2 5 6   9 2 . 0 s 2 8  s  3  > 80% ,  < 20%,

SF < 0 . 03%
2 5 7  ( 9 / 2 +)  9 2 . 7 s 0 . 6 4 6  s  2 5  , SF  . 6510–3%
2 5 8   9 4 . 9 s 3 . 9  s  4  > 95% ,  < 5%,

SF < 5%
2 5 9   9 5 . 9 3 s 6 . 1  s  4  80% , SF 20%,

 < 0 . 5%
2 6 0   9 8 . 3 s 1 8 0  s  3 0  75% ,   15%,

SF < 10%
2 6 1   9 9 . 6 s 3 9  m  1 2 SF
2 6 2  1 0 2 . 3 s 3 . 6  h  3  , SF < 10%
2 6 3  1 0 3 . 8 s
2 6 4  1 0 6 . 5 s
2 6 5  1 0 8 . 2 s

1 0 4 R f 2 5 3   1 . 8  s    50% , SF  50%
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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

1 0 4 R f 2 5 4  0 + 0 . 5  m s  2 SF ,   0 . 3%
2 5 5  ( 9 / 2 – )  9 4 . 6 s 1 . 5  s  2 SF 52% ,  48%
2 5 6  0 +  9 4 . 2 5 6 . 7  m s  2 SF 98% ,  2 . 2%
2 5 7  ( 7 / 2 +)  9 6 . 2 s 4 . 7  s  3  79 . 6% ,  18%,

SF 2 . 4%
2 5 8  0 +  9 6 . 4 s 1 2  m s  2 SF  87% ,   13%
2 5 9   9 8 . 3 8 s 3 . 1  s  7  93% , SF 7%,

  0 . 3%
2 6 0  0 +  9 9 . 2 s 2 0 . 1  m s  7 SF  98% ,   2%
2 6 1  1 0 1 . 5 s 6 5  s  1 0  > 80% ,   10%,

SF < 10%
2 6 2  0 + 1 0 2 . 5 s 1 . 2  s  + 1 0 – 5 SF
2 6 3  1 0 5 . 0 s
2 6 4  0 + 1 0 6 . 3 s
2 6 5  1 0 8 . 8 s
2 6 6  0 + 1 1 0 . 4 s

1 0 5 H a 2 5 5  1 . 6  s  + 6 – 4   80% , SF  20%
2 5 6  2 . 6  s  + 1 4 – 8   90% , SF  40%,

  10%
2 5 7  1 0 0 . 5 s 1 . 3  s  + 5 – 3  82% , SF 17%,  1%
2 5 8  1 0 1 . 8 s 4 . 4 s  + 9 – 6  67% ,  33%, SF < 1%
2 5 8  1 0 1 . 8 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% , SF  10%,  ?
2 6 1  1 0 4 . 4 s 1 . 8  s  4  > 50% , SF < 50%
2 6 2  1 0 6 . 5 s 3 4  s  4  64% , SF 33%,   3%
2 6 3  1 0 7 . 4 s 2 7  s  + 1 0 – 7 SF  57% ,   43%
2 6 4  1 0 9 . 6 s
2 6 5  1 1 0 . 7 s
2 6 6  1 1 3 . 0 s

1 0 6 S g 2 5 9  ( 1 / 2 +) 1 0 6 . 8 s 0 . 9  s  2  > 80% , SF < 20%
2 6 0  0 + 1 0 6 . 6 0 3 . 6  m s  + 9 – 6  50% , SF 50%
2 6 1  1 0 8 . 4 s 0 . 2 3  s  3  > 90% , SF < 10%
2 6 2  0 + 1 0 8 . 6 s
2 6 3  1 1 0 . 5 s 0 . 8  s  2 SF  70% ,   30%
2 6 4  0 + 1 1 1 . 1 s
2 6 5  1 1 3 . 1 s  1 6  s   , SF < 50%
2 6 6  0 + 1 1 4 . 0 s  2 0  s   , SF < 50%

1 0 7 N s 2 6 0  
2 6 1  1 1 3 . 4 s 1 1 . 8  m s  + 5 3 – 2 8  > 90% , SF < 10%
2 6 2  1 1 4 . 7 s 1 0 2  m s  2 6   80% , SF  20%
2 6 2 m  1 1 5 . 0 s 8 . 0  m s  2 1  > 70% , SF < 30%
2 6 3  1 1 4 . 9 s
2 6 4  1 1 6 . 4 s
2 6 5  1 1 6 . 8 s
2 6 6  1 1 8 . 7 s

1 0 8 H s 2 6 3   < 1  s  
2 6 4  0 + 1 1 9 . 8 0 . 0 8  m s  + 4 0 – 4  , SF < 1 . 5%
2 6 5  1 2 1 . 6 s 1 . 8  m s  + 2 2 – 7   100% , SF  9%
2 6 6  0 + 1 2 1 . 7 s
2 6 7  6 0  m s  + 3 0 – 1 5 
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1 0 8 H s 2 6 7  3 3  m s  1 7

1 0 9 M t 2 6 6  1 2 8 . 4 s 3 . 4  m s  + 6 1 – 1 3   100% , SF  5 . 5%
2 6 7  
2 6 8  7 0  m s  6 5 

1 1 0   2 6 7 ?   3   s  
2 6 9  0 . 1 7  m s  + 1 6 – 6 
2 7 1  1 . 1  m s  + 6 – 3 
2 7 1 0 . 0 6 s + 2 7 – 3 
2 7 2  0 +  8 . 6  m s  SF

1 1 1   2 7 2  1 . 5  m s  + 2 0 – 5 



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 4  7 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 6  6 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 2 7  9 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 1  2 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  2 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 6  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        
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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 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 ,  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 6 t h  e d i t i o n ,  1 9 9 5 .  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 ol 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 .   



A p p – I – i v

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

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 .   



A p p – I I

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  T h e  1 9 8 6  A d j u s t m e n t  o f  t h e  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 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  fo 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 – V

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 ) ( E  o r  B 

*)  ( 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    
                7 ( 1 / 2 ) 5 . 5 8  3 E = 2 . 0 3 4  2 3     

                8 1 6 . 8 0  3     
                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 B 
b = 3 . 0  3 , 0 . 5  5     

               1 0 9 . 1 1  2 2   

 B    9 8 . 2 9  1 8    
               1 0 8 . 8 9  1 2   

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

 C   1 2 1    1 0 . 7 6  1 9 E e = 2 . 5 8  1 7 , 6 . 8 9  4 2 , 1 0 . 6 8  1 2      
               1 3 1 / 2  1 1 . 6 9  1 2 E c d = 4 . 4 , 1 0 . 4     

               1 4 1 2 . 1 7  3 3   

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

 O   1 6        1 2 . 5 b  4 B 
b = 6 . 6  2 , 2 . 7 4  1 3     

        1 8 1 4 . 5 a E = 1 3 d    

 A l  2 7 1 7 . 5 a B = 9 d     

 S i  2 8      1 6 . 0 b  3 B 
b = 1 2 . 7  4 , 6 . 4  1 , 3 . 3  5     

 S   3 2                1 7 . 5  5 B = 6 d     

 C a  4 0  1 8 . 7 b  1 1 B 
b = 1 5 . 8  8 , 1 2 . 6  7 , 1 0 . 4  3 ,     

                                  7 . 6  3 , 4 . 8  2 , 2 . 0  2  

 V   5 1 2 0 b  2 B 
b = 1 7  3 , 1 4 . 2  6 , 1 1 . 6  7 ,     

                                8 . 0  8 , 5 . 0  3 , 1 . 5  8  

 F e  5 6  2 1    

 Y  8 9  2 2 b  2 B 
b = 1 5 . 2  2 , 8 . 7  1 , 2 . 3  1     

 B i 2 0 9  2 3 . 5 a    

 † F r o m  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 .  

 *    b i n d i n g  e n e r g y  
 a  T h e o r e t i c a l  v a l u e  

 b  F r o m  (  + , K +)  –  R .  C h r i e n ,  B N L ,  P r i v .  C o m m .  ( 1 9 9 0 )  
 c  F r o m  (  + , K +)  
 d  F r o m  ( K – , –)  

 e  F r o m  (  + , K +)  –  T .  H a s e g a w a ,  e t  a l . ,  P h y s .  R e v .  L e t t .  7 4 ,  2 2 4  ( 1 9 9 5 )  
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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 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 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 h n i u m 1 0 5H a    
 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    
 M e n d e l e v i u m 1 0 1M d    

N a m e S y m Z   

 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 i e l s b o h r i u m 1 0 7N s    

 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    
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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 H a h n i u mH a    

 1 0 6 S e a b o r g i u mS g    
 1 0 7 N i e l s b o h r i u mN s    

 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    
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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 :  H .  D .  L e m m e l  

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 :  M .  R .  B h a t  

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 :  M .  J .  M a r t i n  

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 :  J .  M .  D a i r i k i  

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 :  D .  R .  T i l l e y  

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 :  I .  K o n d u r o v  

F y s i s c h  L a b o r a t o r i u m  
P r i n c e t o n p l e i n  5 ,  
P o s t b u s  8 0 . 0 0 0  
3 5 0 8  T A U t r e c h t ,  T h e  N e t h e r l a n d s  
C o n t a c t :  C .  v a n  d e r  L e u n  

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 :  Y.  K i k u c h i  

D e p a r t m e n t  of  P h y s ic s  
U n i v e r s i t y  of  L u n d  
S ö l v e g a t a n  1 4  
S – 2 2 3  6 2  L u n d ,  S w e d e n  
C o n t a c t :  P .  E k s t r ö m  

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 .  A .  K u e h n e r  

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 a n g ,  Z i n g s h 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  
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A p p e n d i x –V I I I
T h e  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 :  N .  T u b b s  

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 :  P .  O b l o z i n s k y  

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 a n g ,  J i n g s h 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 :  Y.  K i k u c h i  

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  
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Electronic Nuclear Data Access

Introduction
The National Nuclear Data Center (NNDC) and some other
members of the International Nuclear Structure  and Decay
Data Network (See Appendix VII) and the Nuclear Data
Centers Network (See Appendix VIII) provide electronic ac-
cess to many of the bibliographic and numeric data bases
maintained by members of these groups. Access is available
by anonymous FTP, terminal (TCP/IP TELNET, DECNET
SET HOST, and modem), and the World Wide Web
(WWW). Some data bases or programs also are available on
CD-ROM and floppy diskettes.

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

The data bases and other services maintained by the NNDC,
the International Atomic Energy Agency Nuclear Data Sec-
tion (IAEA NDS), and the OECD Nuclear Energy Agency
Data Bank (NEADB) are listed starting on page ii followed
by the methods of electronic access to these centers. Other
members of the International Nuclear Structure and Decay
Data Network providing electronic access are listed in al-
phabetical order starting on page vi. Sites for members of
other networks providing electronic access are given on the
NNDC WWW home page; other WWW sites of interest may
be found on most of the home pages listed below.

An abridged, modified set of definitions of terms, acronyms,
and abbreviations starts on page viii. The original source is
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available on the Lund Nuclear Data Services (University of
Lund, Sweden) WWW home page. Information on access to
the Directory of Nuclear Physics Laboratories and to the
DOE’s Division of Nuclear Physics is also included on page
xii.

Data Bases and Services at the NNDC, the
IAEA NDS, and the OECD NEADB
The NNDC, NDS, and NEADB mirror the information
available at these three centers although there are some dif-
ferences in the contents and version dates of the data bases.
Current major systems common to the three systems are
listed below. The centers providing access to this informa-
tion in various formats are shown in the square brackets
following the definitions.

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

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 nuclear reactions, along
with descriptions. This also is known as  EXFOR (Ex-
change Format). [NDS, NEADB, NNDC]

DOCUMENTATION—Includes the NNDC (NDS) On-line
Data Service Manual [NDS, NNDC]and the Evaluated Nu-
clear Structure Data File Manual [NDS, NEADB, NNDC].

ENDF (Evaluated Nuclear Data File)—Evaluated data on
nuclear reactions and decays. [NDS, NEADB (EVA, JEF),
NNDC]
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ENSDF (Evaluated Nuclear Structure Data File)—Eval-
uated data on adopted levels and their properties, decay
schemes, and nuclear structure information from reactions
for all known nuclides. [IP (Isotopes Project), Lund, NDS,
NEADB, NNDC]

LIBRARIES—Includes the 1993 Audi-Wapstra Atomic
Mass Evaluation [NDS, NEADB, NNDC], and the Interna-
tional Reactor Dosimetry File—1990 (Version 2) [NDS,
NNDC]

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

NSR (Nuclear Science References)—Bibliographic infor-
mation on nuclear structure, nuclear reactions, and radioa c-
tive decay; some papers on atomic physics are  included that
are relevant to the physics of nuclear structure. [IP (Papyrus
NSR), Lund (Papyrus NSR), NDS, NEADB, NNDC]

NUDAT (Nuclear Data File)—Evaluated nuclear data, in-
cluding nuclear levels and their properties, nuclear masses,
nuclear isomeric properties, radioactive decay radiations,
and thermal cross sections and resonance integrals. [NDS,
NEADB, NNDC]

PCNUDAT—An MS-DOS clone of NUDAT. [Lund,
NNDC]

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

Other information available at the NNDC and NDS in-
cludes: the NNDC (NDS) address list and Newsletter;
UTILITIES to run nuclear physics analyses and Q-value
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calculation codes, to plot and display sample retrievals; and
FILES to view and electronically transfer data files.

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

Anonymous FTP
•bnlnd2.dne.bnl.gov. User name: anonymous. Pass-
word: Your e-mail address.
•Contents: Codes, documentation, and libraries as described
on pages ii through iv. Additional contents include MS-DOS
versions of the ENSDF analysis and checking codes
(including executables), ENSDAT (Evaluated Nuclear
Structure Drawings and Tables), and PCNUDAT.

Terminal Access
•TELNET: bnlnd2.dne.bnl.gov (130.199.112.132).
User name: NNDC (no password). At the prompt for as-
signed authorization code, enter the  code or GUEST.
•DECNET SET HOST: bnlnd2 (44436 or 43.404). Re-
maining dialog as in the TELNET instructions.
•Modem: 516-282-2002.
•Protocol: ASCII only. Full duplex.
•Speed: 1200 to 19200 bps. Higher speeds up to 57.6 kbps
may be possible if supported by the local modem and soft-
ware.
•Word: 8-bit, parity off, one stop bit.
•Thor login: NNDC. Password:  NNDC. User name and
password must be capitalized. See TELNET instructions for
authorization code.
•Contents: See pages ii through v.
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World Wide Web
•http://www.dne.bnl.gov/nndc.html
•Contents: General information, Nuclear decay data in the
Medical Internal Radiation Dose format (MIRD), Codes,
documentation, and libraries as described on pages ii
through iv. Mirror site for the Korean Atomic Energy Re-
search Institute’s Table of the Nuclides.

CD-ROM Distribution
Nuclear Data on CD-ROM (In preparation)—Includes Pa-
pyrus NSR and PCNUDAT. Contact: R.R. Kinsey
(kinsey1@ bnl.gov)

Floppy Disk Distribution
•ENSDF Analysis and Checking Codes for MS-DOS—
Contact: T.W. Burrows (nndctb@bnl.gov)
•PCNUDAT (Demonstration version)—Contact: R.R.
Kinsey (kinsey1@bnl.gov).

Nuclear Data Section (NDS), IAEA, Austria

Terminal Access
•TELNET: iaeand.iaea.or.at. User name: IAEANDS (No
password). At the prompt for assigned authorization code,
enter the code or GUEST.
•Contents: See pages ii through v.

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

Terminal Access
•TELNET: db.nea.fr. User name: NEADB. No password.
At the prompt for assigned authorization code, enter the as-
signed code or GUEST.
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•Contents: See next entry.

World Wide Web
•http://www.nea.fr/html/dbdata/dbdata.html
•Contents:  General Information, evaluated nuclear struc-
ture data (NSR,  ENSDF, NUDAT), evaluated nuclear data
files (EVA, JEF), experimental data on nuclear reactions
(EXFOR, CINDA, WRENDA), and the Audi-Wapstra
Atomic Mass Evaluations.  Most searches and retrievals of
the data base are by TELNET connections.

Center for Nuclear Information
Technology (CNIT), San Jose State Uni-
versity, USA

•MacNuclide—Contact C.A. Stone

(STONE.C@APPLELINK.APPLE.COM)

Isotopes Project (IP), E.O. Lawrence
Berkeley National Laboratory, USA

World Wide Web
•http://csa5.lbl.gov/~fchu/ip.html
•Contents: General information; ENSDF; EHSDF (Eval-
uated High Spin Data File); EDDF (Evaluated Decay Data
File); VuENSDF, Table of Isotopes  (not yet available), Pa-
pyrus NSR, and GAMQUEST.

CD-ROM Distribution
Nuclear Data on CD-ROM (In preparation)—Includes Pa-
pyrus NSR and PCNUDAT. Contact: E. Browne
(EBROWNE@CSA3.LBL.GOV)



Electronic Nuclear Data Access

Electronic Nuclear Data Access - vii

Lund Nuclear Data Services, University of
Lund, Sweden

Anonymous FTP
•OUTIS.LUCAS.LU.SE. User name: anonymous. No
password. Directory:  /pub/nsr
•Contents: Papyrus NSR and updates, PCNUDAT, and
VuENSDF

World Wide Web
•http://www.fysik.lu.se/NuclearData/
•Contents: General information, Papyrus NSR, ENSDF
Status, PCNUDAT, Table of Isotopes , EHSDF and EDDF,
MIRD, The Radioactivity Gammas Database, the Nuclear
Wallet Cards, VuENSDF, GCORR, Programs for evaluators,
Local services and file transfer, Local Area Network ser v-
ices for Sweden. A CD-ROM user interface is planned.

CD-ROM Distribution
Nuclear Data on CD-ROM (In preparation)—Includes Pa-
pyrus NSR and PCNUDAT. Contact: L.P. Ekström (PETER.
EKSTROM@NUCLEAR.LU.SE)

Nuclear Data Evaluation Project, Triangle
Universities Nuclear Laboratory, USA

World Wide Web
•http://www.tunl.duke.edu/NuclData
•Contents: Preprints of “Energy Levels of Light Nuclei,
A=19” and “Energy Levels of Light Nuclei, A=18”; an
abridged version of  “Energy Levels of Light Nuclei A=16-
17”; a list of preprints and reprints available by standard
mail; Energy Level Diagrams for A=4-20 nuclei; and info r-
mation on A=3-20 nuclei from ENSDF in Postscript.
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Nuclear Data Project (NDP), Oak Ridge
National Laboratory, USA

World Wide Web
•http://www.phy.ornl.gov/ndp/ndp.html
•Contents: A description of the project’s activities.

Glossary of Nuclear Data Evaluation and
WWW Jargon
Following is an abridged, modified version of definitions of
terms and abbreviations used by nuclear data evaluators
prepared by  L.P. Ekström. Some computer terms—relevant
to the nuclear structure software —also are included.  The
original version, including links to more detailed informa-
tion, is available on the Lund Nuclear Data Services Web
home page.

•Adopted levels, gammas—In ENSDF, there is an Adopted
levels’ data set for each known nuclide. It contains adopted
properties of levels and gammas. If a nuclide has only one
data set, this set is considered as the Adopted levels, gammas
data set.
•Anonymous FTP—A method of using FTP without having
to have an account on the server system. On systems offe r-
ing an anonymous FTP service, the name “anonymous” and,
very often, the more easily spelled “ftp” are recognized and
allow access using the user’s e-mail address as a password.
•Band—In ENSDF and VuENSDF a band is a set of levels
that share some nuclear-structure property, e.g., a rotational
band, vibrational states or simple shell model configura-
tions. In ENSDF, levels belonging to a band are marked
with a BAND comment.
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•Browser—A program that sends requests for resources
across networks and displays those resources when they are
received. Another name for the WWW client program. Ex-
amples are Mosaic and Netscape.
•CINDA—See pages ii through iv.
•Client—A computer program which by some communica-
tion protocol is in contact with a server program.
•Client-server or Client-server architecture—A basic idea
used in computer networking, wherein servers retrieve in-
formation requested by clients, and clients display that i n-
formation to the user. On the WWW, the client is a WWW
browser program. The server is a special program running
on any computer on the Internet.
•COMTRANS—A computer program, written at the NNDC,
to translate ENSDF comments (using the ENSDF dictionary
into an extended-code character set).
•CSISRS—See pages ii through iv.
•Data set—ENSDF is divided into several data sets. A data
set either contains adopted properties (the Adopted levels,
gammas data set), data from a radioactive decay (decay data
sets), or from a nuclear reaction (reaction data sets).
•EDDF—Evaluated Decay Data File - A computer file
(based on ENSDF) with the decay data used for generating
the Table of Isotopes.
•EHSDF—Evaluated High Spin Data File - A computer file
(based on ENSDF) with the high-spin data used for the gen-
erating the Table of Isotopes.
•ENDF—See pages ii through iv.
•ENDF format—An internationally accepted format for  ex-
changing evaluated files of nuclear reaction and decay data.
ENDF-6 is the latest version.
•ENSDF—See pages ii through iv.
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•ENSDF/2 Format—A modified version of the ENSDF for-
mat. The main difference between this and the original is
that all levels are labeled, and transitions between levels are
defined unambiguously with these labels.
•ENSDF Dictionary—A translation table to convert 7 bit
ASCII text from ENSDF comments into an extended charac-
ter set containing Greek letters, superscripts, and subscripts.
•FMTCHK—ForMaT CHecK - A computer program used
by evaluators to check that data sets comply with the
ENSDF format.
•FTP—File Transfer Protocol. A standard Internet protocol
that allows files to be transmitted from one computer to an-
other across a network.
•GIF—Graphics Interchange Format. A standard graphics-
file format developed by CompuServe, Inc.
•Host—A computer attached to the Internet.
•HTML—HyperText Markup Language. The markup lan-
guage used for WWW documents.
•HTTP—HyperText Transfer Protocol. The Internet proto-
col that is used to allow WWW clients to retrieve informa-
tion from WWW servers.
•IP address—Internet Protocol address. A standardized
method of identifying a particular computer connected to a
network. The IP address is expressed as four numbers less
than 256, separated by periods. It provides a unique identi-
fier for every computer connected to the network.
•JPEG—Joint Photographic Experts Group; also refers to
the graphics-file format developed by that body.
•Mass chain—The collection of data sets in ENSDF contain-
ing information on nuclides with a particular mass number.
•MASSES—Files containing information on atomic masses
provided by G. Audi and A. Wapstra. These tables are pub-
lished in Nuclear Physics A.
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•MIME type—Multipurpose Internet Mail Extensions
type—a piece of information on the type of file that is trans-
ferred from a server  to a client.
•Mosaic—A free program from NCSA used for browsing
the World Wide Web.
•Netscape—A program from Netscape Communications
used for browsing the World Wide Web.
•NSR—See pages ii through iv.
•NUDAT—See pages ii through iv.
•PCNUDAT—See pages ii through iv.
•PDF—Portable Document Format. A format defined by
Adobe, Inc. for platform-independent documents. To read
files in PDF format a free Acrobat Reader is required for the
computer used.
•Server—A program that responds to requests from a client
program. The term also is used to refer to the computer sys-
tem on which the server program runs.
•TELNET—A standard Internet protocol providing a re-
mote login service.
•URL—Uniform Resource Locator. The current addressing
scheme for resources on the WWW. The URL gives the l o-
cation of a particular copy of a resource.
•VuENSDF—A computer code for displaying decay scheme
drawings and tabular listings of nuclear structure and decay
data from ENSDF. VuENSDF is written at the Isotopes
Project.
•Viewer-application (also, a helper-application)—A pro-
gram used by Mosaic or Netscape to handle specialized file
formats.
•XRAY—See pages ii through iv.
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Directory of Nuclear Physics Laboratories,
6

th
 Edition

A new version of the Directory of Nuclear Physics Labora-
tories is being prepared at the National Superconducting
Cyclotron Laboratory (NSCL), Michigan State University,
under the sponsorship of the Division of Nuclear Physics,
American Physical Society (APS). The current (5 th) edition
will be placed on the WWW by October 1, 1995. Sugge s-
tions for new or changed listings should be sent to Shari
Conroy, Cyclotron Laboratory, Michigan State University,
East Lansing MI 48824 (conroy@nscl.msu.edu). The
directory will appear on the World Wide Web with pointers
to it on the Division’s home page found on the APS home
page (http://aps.org) and on the NSCL home page ( http:
//pads1.pa.msu.edu/nuclear/NSCL.htm).

Division of Nuclear Physics,
US Department of Energy
The Division of Nuclear Physics supports a broad program
of basic research in nuclear physics.  At the Division's
World Wide Web site: (http://www.er.doe.gov/produc
tion/henp/nucphys.html) will be found an overview of
its research program, programmatic activities, links to re-
search facilities at universities and national laboratories,
links to some major experiments, and links to research pu b-
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 accu-
rate and complete nuclear data information that is readily
accessible and user oriented.


