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Abs t rac t  

P re l iminary  ana lyses  f o r  de te rmina t ion  of t h e  i s o t o p i c  composit ion 

of thorium have been made on 1 3  d i f f e r e n t  samples a v a i l a b l e  from Apollo 12. 

The p re l iminary  examination i s  a comparison of  t h e  ~ h ~ ~ ~ / T h ~ ~ ~  a c t i v i t y  

r a t i o ,  a s  measured by a lpha  spect rometry ,  t o  t h e  Th 2 3 2 / ~ 2 3 8  atom r a t i o  

determined by i s o t o p e  d i l u t i o n .  Samples of  high potassium rock (12013L 

and 12013D), b r e c c i a  (12034)) and f i n e s  (12033) have a c t i v i t y  r a t i o s  very  

c l o s e  t o  t h e  expected r a t i o s  c a l c u l a t e d  from t h e  T ~ ~ ~ ~ / u ~ ~ ~  atom r a t i o s .  

Contingency f i n e s  (12070) have a n  a c t i v i t y  r a t i o  t h a t  i s  s l i g h t l y  l e s s  

t h a n  t h a t  expected;  however, a l l  of t h e  samples c l a s s i f i e d  a s  c r y s t a l l i n e  

rocks  (12052, 12064, 12035, 12022, 12038, 12009, 12021, and 12063) have 

measured ~ h ~ ~ ~ / ~ h ~ ~ ~  a c t i v i t y  r a t i o s  t h a t  a r e  15  t o  70 percent  lower than  
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those  expected from t h e  Th /U c o n c e n t r a t i o n  r a t i o s . .  The v a r i a t i o n s  

from t h e  expected r a t i o s  i n c r e a s e  i n  t h e  o rde r  l i s t e d  above f o r  t h e  

c r y s t a l l i n e  rock samples. 

The reasons  f o r  t h e s e  v a r i a t i o n s  a r e  not  known; however, a s e a r c h  

232 
f o r  t h e  e x i s t e n c e  of a n  isomer of Th which undergoes r a d i o a c t i v e  decay 

by a process  o t h e r  than  emission of  a 4.0 Mev a l p h a  p a r t i c l e  i s  i n  progress .  

High r e s o l u t i o n  a lpha  spect rometry  is  being used t o  measure t h e  f i n e  

s t r u c t u r e  i n  t h e  a l p h a - p a r t i c l e  s p e c t r a  of thorium and uranium i s o t o p e s  

of s e l e c t e d  lunar  samples compared t o  t e r r e s t r i a l  r e fe rence  samples t o  

determine i f  a d d i t i o n a l  c l u e s  can be found f o r  t h e  e x i s t e n c e  of  a n  isomer 

of ~h~~~~ 
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