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ODT ORIGIN OF COSMOGEMC He-21 EXCESS I N  SiC OF CHONDRITES; 
G*K,Ustinova and A*K,Lavrukhina, Vernadsky I n s t i t u t e  o f  Geoche- 
m i s t r y  and Ana ly t i ca l  Chemistry, Moscow, 117334 USSR 

In t h e  paper  a p o s s i b i l i t y  o f  p roduc t ion  o f  Ne i s o t o p e s  i n  
n u c l e a r  r e a c t i o n s  with e n e r g e t i c  p a r t i c l e s  a c c e l e r a t e d  i n  t h e  
supernova explos ion  4,7 yr ago has been cons idered ,  A t  that 

final s t a g e  o f .  nucleosynthes is  t h e  l ight  i s o t o p e s  - L i ,  Be and B - 

had been  produced too  t h a t  allowed us us ing  t h e i r  coszric abund- 
ances /I / t o  determine t h e  i r r a d i a t i o n  p a r m e t e r s  NomdLizLng 
t h e  abkolu te  'value of p ro ton  f l u x  i n  accordance w i t h  t h e  Be-9- 
observed abundance a d  f i t t i n g  t h e  p o r t i o n  o f  & - p a r t i c l e s  i n  
accordance with t h e  abundances o f  Li i s o t o p e s  l e a d  t o  t h e  b e s t  
c o r r e s p o n d g c e  o f  t h e  c a l c u l a t e d  abundances o f  all  i s o t o p e s  t o  
t h e  obsemed  ones (!Cab1 ,I ) at t h e  fo l lowing  v a l u e s  o f  t h e  para- - 

meters:  1-(>15~eV)= 1.,62910~~~111-*; 1 , (>15~e~/nucl . )=  1.89*10 17 
LJ - 1.2.10-~* m.T2; d/p - F =  2.5 ( i f  F ( > E ~ ) ~ E  = K E - ~ ~ E  is t h e  

energy ~ e c t r u m  form!. 7 

Table 1 . O b s e m e d  and c a l c u l a t e d  abundances (a t0rns /10~Si)  
-- .. and r s t i o s  o f  i s o t o p e s  o f  . L i  Be a n d A  
I s o t o ~ e  LGET-~  Be-9 B-10 B-11 L~-~/L-~B-IO B& -- 

I n  conformity with t h e  energy spectrum o f  p a r t i c l e s  t h e  
s t a t i s t i c a l l y  weighted c r o s s  s e c t i o n s  o f  Na-22 and neon is0to.o- 
e s  p r o d u c t i o n  o n  t h e  m a i n  t a r g e t  n u c l e i  a r e  computed by CDC+-CIO 
(JINR, ~ u b n a )  us ing  most ly t h e  experimental  e x c i t a t i o n  f m c t i -  
ons /2-6/ ( see  ~ a b l . 2 ) ~  The Na-22 d a t a  have been used t o  evalu- -------- ----------- 
Wuclide Na-22 He-22d Ne-21 Ee-20 Table 2,  S t a t i s t i c -  
2 i z @ 4 L ~ k ~ L L / >  - - - - -  ally weighted prod- 
X a  (0.0574) 62 ,OO u c t i o n  c r o s s  s e c t i -  

Mg (1,074 ) 27e96 11*42 9.73 22r70 OZIS o f  Na-22 a d  Ne 
81 (0.0849) 7,43 2 ,41 1 ,33 6.61 i s o t o p e s  (rnbarns) 
si (1.0000) 6 2.68 0.15 1*09 2968 * - atoms/lo S i  - - 

Sf-5 ) 0 *32. ----- 
a t e  t h e  amounts of ~ e - E ( L )  and ~ e - E ( H )  in  t h e  r e f r a c t o r y  f r a c t -  
i o n s  o f  carbonaceous chondr i tes  /7/. It i s  shown, eSg, , -  that 
me-E(H) had been produced by i r r a d i a t i o n  of SiC g r a i n s  with ac- 
c e l e r a t e d  p a r t i c l e s  at t h e  l a s t  s t a g e  o f  t h e  nucleosynthes is ,  

The S i c  grains are c h a r a c t e r i z e d  by some excess o f  lie-21 
In  t h e  Murchison C2 chondr i t e  i t  t o t a l s  

) .10-8 ml/g (in 
t h e  grains of  Z0.2-22m s i z e )  t h a t  exceeds up t o  &-fold t h e  
magnitude expected f r o m  t h e  r e c e n t  cosmic ray i r r a t l i a t i o n  f o r  
t h e  exposure age o f  t h e  chondr i t e  / 8 / ,  In t h e  SiC o f  carbonace- 
o w  chondr i t e s  I ~ ~ - Z I / N ~ - E ( H )  Q 0,005 w h i l e  i n  t h e  SiC o f  ordina-  
r y  chondr i t e s  Ne-21 - I?~-E(H) c o r r e l a t i o n  is obsezved t h c t  is 
s s p  e c i d l y  evident  i n  t h e  T i e s c h i t z  'chondri te  /9/: Be-21 /ITe-22 
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r a t i o s  a r e  i n  t h e  r a n g e  o f  0.07 (1trman) - 0.49. ( ~ i e s c h i t z )  . 
1 t . i ~  n a t u r a l  t o  suppose that d i r e c t  p roduc t ion  o f  neon i so -  

topes  as w e l l  as Ba-22 shod-d t a k e  p l a c e i n  t h e  supernova explo- 

sion 4.7.10~ y r  
ago,. I n  Table 3 the c a l c u l a t e d  amounts and rati- 

o s  o f  t h e  Ne i s o t o p e s  i n  . t h e  SiC' g r a i n s  genera ted  by a c c e l e r a t e d  
p a r t i c l e s  dur ing  t h e  supernova e q l o s i o n -  - a r e  presented .  ~t is 

Table 3. Calcu la ted  amounts ( 1 0 - ~ n l / ~ )  and r a t i o s  of  Ne i s o t o p e s  
produced i n  SiC during t h e  supernova explos ion  i n  conpar ison  ash t h e  d a t a  bfl f o r  t h e  Mgrchison LHO) & Tfpschi tz  chondlites 

BeNa. 2 2 ~ e d  22 E e ~ a + d  2 1 ~ e  201ye I?e/22Ne 20~e /22p  21 
-*--------------------------------- - 

Murchison - 22 32 5.62 549 0.0025 0,246 
T i e s c h i t z  0 -49 1 ,9 

2422 136 2558 994 2422 0 41" 1 0* ,.,,,,,,,,,------ - - - - - - - L A - - - -  

* - 2' , 2°He/22Ee 
Ba 

seen  that t h e  measured and c a l c u l a t e d  con ten t s  o f  Re-21 i n  Sic 
of t h e  Murchison chondr i t e  z r e  v e r y  diff e r e a t  : t h e  t h e o r e t i c a l  
va lue  is 177 t imes t h e  observed one i n  HO-fraction, The similar 
d i f fe rences  a r e  observed f o r  o t h e r  f r a c t i o n s  whereas t h e  respec- 
t i v e  v a l u e s  o f  Ne-E(H) c o n t e n t s  i n  S i C  m e  in -accordance  /7/. It 
could  be  due t o  d i f f e r e n t o k i n e t i c s  o f .  Ne and N a  v o l a t i l i z i n g  
fron SiC g r a i n s  at T41400 C corresponding t o  t h e  beginning of 
E~-E(H)  i n t e n s i v e  r e l e a s e ,  Such a s i t u a t i o n  could  a r i z e  at t h e  
s imultaneous s h o r t  i r r a d i a t i o n  and h e a t i n g  of  S i C  g r a i n s  of car -  
bonaceous chondr i t e s  fol lowed by fast cool ing  that  promo t ed con- 
s e - n a t i o n  o f  t h e  radiogenic  DSe-22 /lo/. J u s t  t h e s e  ve ry  cond i t i -  
ons a r e - r e a l i z e d  at t h e  f r o n t  of shock waves. The l o s s e s  of  I"& 
have t o t a l e d  9w0. If t h e  l o s s e s  o f  o t h e r  neon i s o t o p e s  f r o n  S i c  
of carbonaceous chondr i t e s  were s i m i l a r  t o  those ,  only  

0-8 
ml/g o f  N ~ 2 2 ~  and 1 5 * 1 0 - ~  ml/g of  Die-2D genera ted  dur ing  t h e  
supernova explos ion  would remain i n  HO-f r a c  t i o n  of t h e  Uurchison 
chondr i te .  Thus, t h e  most p a r t  o f  Ee-20 i n  this f r a c t i o n  is of a 
d i f f e r e n t ,  ve ry  l i k e l y ,  planet-  o r i g i n ,  

I n  t h e  case of o rd ina ry  chondr i t e s  t h e  c a l c u l a t e d  and o b s e r  
ved v a l u e s  of t h e  ~e-21/lJe-22 r a t i o s  a r e  i n  accordanca ( s e e  
~ a b l . 3 ) .  This  f a c t  as w e l l  as t h e  Be-21 - Ne-22 c o r r e l a t i o n  /9/ 
could  t e s t i f y  that S I C  g r m  of o rd ina ry  chondr i tes  were irra- 
d i a t e d  by t h e  e n e r g e t i c  p a r t i c l e s  at t h e  comparat ively lorn tern- 
p e r a t u r e a  / lo/ ,  References 
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