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THE POSSIBLE PROCESS OF THE 7 4 6 ~ d  EXCESS FOIWATIOFI - 

In SOBnE PRACTIONS OF THE EPREBOVKA CHONDRITE. A . K , L a v r u -  

k h i n a ,  V .I .Vernadsky I n s t i t u t e  of Ge ochernis try a d  Bna- 
l y t i c a l  C h e m i s t r y ,  USSR Academy of S c i e n c e s  , Moscow, USSR 

The i s o t o p i c  c o m p o s i t i o n  of  I?d i n  HROg and  H C 1 0 4  s o -  
l u b l e  f r a c t i o n s  of  t h e  HC1/HP r e s i s t a n t  r e s i d u e s  o f  t h e  
Efremovka c h o a d r i t e  was s t u d i e d  / I / .  The bulk p r o b e  (-59 
g ) of c h o n d r i t e  was d e m i n e r a l i z e d  by H C 1 ,  HF-HC1 a d  RaOH- 

=2O2* The r e s i d u e  was s e p a r a t e d  i n t o  c o a r s e  and f i n e  g r a i -  
n e d  f r a c t i o n s  by ultra-s ound b r e a k i n g  and s e d i r n e n t a t i  on 
i n  e t h y l  a l c o h o l .  They were  e t c h e d  by  HHOg (-70°C, 4 h r s )  
and  HC104 ( -  140°c ,  2 h r s )  . The maximum e x c e s s  i n  1 4 6 ~ d  
w a s  f o u n d  f o r  HB03-solut ion of  f i n e  g r a i n e d  f r a c t i o n .  The 
v d u e  of E l 4 6  = +211 ,0 + - 65,O ( f o r  l a b o r a t o r y  s t a n d a r d  

' 146 = +5,1 2 9 , J ) .  
mis e n r i c h m e n t  i n  i s  n o t  accompanied by an de-  

v i a t i o n  from t h e  s t a n d a r d  f o r  a l l  l i g h t  i s o t o p e s  of Nd 
w i t h  t h e  e x c e p t i o n  of  4 3 ~ d .  T h e r e f  o r e  t h e  14%d e x c e s s  
c a n  n o t  be e x p l a i n e d  by means of i t s  f o r m a t i o n  i n  s -p ro -  
c e s s .  The 1 4 3 ~ d  e n r i c h m e n t  may be c o n n e c t e d  w i t h  d -decay 
of 1 4 7 ~ m  /2/. 

On b a s i s  of s y s t e m a t i c s  of contemporary  t h e o r i e s  of 
n u c l e o s y n t h e s i s  we a r e  g rounded  t h e  i d e a  t h a t  t h e  4 6 ~ d  
e n r i c h m e n t  i s  c o n d i t i o n e d  by t h e  r a d i o a c t i v e  decay  of 
' 4 6 ~  ( m ,  = 5 ,53  y). T h i s  i s o t o p e  had formed i n t o  
i n n e r  s h e l l a  of m a s s i v e  s tars  by means of p h o t o d i s i n t e -  
g r a t i o n  r e a c t i o n  ~ f ' ~ ~ ~ r n  ( r , n )  1 4 6 ~ m .  The i n t e n s i v e t y  of 

9 t h e  r - r a d i a t i o n  i s  maximum i n  h o t t e r  ( T  = 2,7.70 K )  0- 
and B e - s h e l l s  of s tars i n  the r a n g e  ~ 1 0  Mo t o  ~ 2 0  du- 
r i n g  h y d r o s t a t i c  c o r e  s i l i c o n  b u r n i n g  / 3 / ,  T h a t  i s  why a t  
t h a t  s t a g e  of s tar  e v o l u t i o n  a p p e a r s  t h e  mos t  f a v o u r a b l e  
c o n d i t i o n  f o r  p h o t o d i s i n t e g r a t i o n  r e a c t i o n .  The s e e d  nuc- 
l e i  of t h e s e  r e a c t i o n s  a r e  t h e  p r o d u c t s  of s - p r o c e s s  which  
a r e  u s u a l l y  formed d u r i n g  e a r l i e r  s t a t i c  c o r e  He-burning 
/4 / .  Bowever, s - i s o t o p e  of 1 4 7 ~ m  i s  r a d i o a c t i v e  (p- ,  
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2,6 y)  and it c a n  e n t e r  i n t o  t h e  0-and N e - s h e l l s  only  from 
o u t e r  s h e l l s  p r o b a b l y  d u r i n g  some p e r i o d s  of p u l s e d  s -pro-  
c e s s .  The models  of t h i s  p r o c e s s  / 5 /  show tha t  it can  i n  
p a r t i c u l a r  t a k e  p l a c e  d u r i n g  t h e  s t a g e  of C-burning of  

m a s s i v e  s ta rs  ( 8 & N/MQ ,C 1 0 )  and d u r i n g  t h e  s t a g e  of He- 
b u r n i n g  of t h e  m a t t e r  of CNO c y c l e , I f  c o n v e c t i o n  which 
c a u s e  p u l s e d  s - p r o c e s s  1 oops c r o s s  s h e l l - b o u n d a r i e s  , t h e n  
s - m a t t e r  i n  me-, 0- and C - s h e l l s  c a n  be p r o c e s s e d  a t  h i g h  
t e m p e r a t u r e  and i n  t h e s e  c o n d i t i o n s  r e a c t i o n  of 1 4 7 ~ m  ( r, 
n )  4 6 ~ m E C 4 6 6 g  t a k e s  p l a c e .  Thus t h e  s h e l l s  of  0- and 
Ne-burning have  e n r i c h e d  i n  1 4 6 ~ d .  During f o l l o w i n g  s t a g e  
of s tar  e v o l u t i o n  t h e  m a t t e r  of t h e s e  s h e l l s  would be 
th rown o u t  i n t o  star e n v e l o p e  o r  i n t e r s t a r  s p a c e .  I t  c a n  
happen  d u r i n g  t h e  s t a g e  of Wolf-Rayet t y p e  s ta rs  o r  s u p e r -  
nova  b u r s t ,  I n  expanding e n v e l o p e  must t a k e  p l a c e  t h e  con- 
d e n s a t i o n  of h i g h - t e m p e r a t u r e  p h a s e s .  They would c o n t a i n  
l4%e e x c e s s .  B u t  t h i s  r e q u e r e s  tha t  t h e  0-and Be- s h e l l s  
of t h i s  s tar  were  non-convec t ive  and t h a t  m a t t e r  f rom ne-  
a r b y  l o c a t i o n s  w i t h i n  t h e s e  s h e l l s  d i d  n o t  become mixed 
d u r i n g  c o n d e n s a t i o n  of BEE c a r r i e r s .  About r e a l i t y  of s u c h  
a s i t u a t i o n  shows t h e  d i s c o v e r y  of  i s  o t o p i c d l l y  anomalous 
xenon of n u c l e o s y n t h e t i c  o r i g i n  (Xe-X , Xe-S) i n  high-tern- 
p e r a t u r e  m i n e r a l  p h a s e s  (diamond,  s i l i c o n  c a r b i d e )  which  
i n  d i f f e r e n t  s u p e r n o v a  e n v e l o p e s  had been  condensed  / 6 / .  
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