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ABSTRACT 

Latent  and  e tched nuc lea r  pa r t i c le  t r a c k s  and  s o m e  

habit  and  t ex tu re  f e a t u r e s  have been s tudied by 100 and  1000 keV t r a n s -  

m i s s i o n  e lec t ron  m i c r o s c o p i e s  and  by scanning e l e c t r o n  m i c r o s c o p y  i n  

g r a i n s  ex t rac ted  f r o m  5 di f ferent  s i z e  f rac t ions  of lunar  dus t  s a m p l e s  

10084, 12032, 12070 and  12028 (55,  61,  62, 7 5 , 9 8 , 2 0 3 ) .  Then t h e s e  c h a r a c -  

t e r i s t i c s  have been compared  to  those  observed  i n  c r y s t a l s  hand picked i n  

l u n a r  r o c k s  10046, 10047, 1201 3, 1202 1, 12063 and  in  di f ferent  types  of 

m e t e o r i t e s  (Orguei l ,  P e s y a n o e ,  Shergot ty ,  Angra  dos  Re i s ) .  

In a l l  dus t  s a m p l e s  the f ines t  and  uncrushed  c r y s t a l -  

l ine  g r a i n s  genera l ly  contain l a ten t  nuc lea r  p a r t i c l e  t r a c k s  only vis ib le  by 

t r a n s m i s s i o n  e lec t ron  m i c r o s c o p y  and c h a r a c t e r i z e d  by t h e i r  high dens i t i e s  
2  

which can exceed 1011 t r a c k s / c m  , and  the i r  complex c o n t r a s t  s t r u c t u r e .  

T h e s e  g r a i n s  a r e  a l s o  f requent ly  rounded and  covered  with a  thin l a y e r  of 

amorphous  m a t e r i a l  of about 1000 A"  i n  th ickness  but below th i s  super f i c ia l  

" skin  " the i r  l a t t i c e s  a r e  wel l  o r d e r e d  a s  shown by e l e c t r o n  diffraction.  

Spectacular  t r a n s f o r m a t i o n s  produced by heating and  chemica l  etching 

have a l s o  been observed  in  the f ines t  g ra ins .  

In  a  given dust  s a m p l e  the f ines t  g r a i n s  a p p e a r  dif- 

f e r e n t  f r o m  those  e x t r a c t e d  f r o m  the c o a r s e r  f r a c t i o n s  and  f r o m  l u n a r  and  

m e t e o r i t i c  rocks .  F u r t h e r m o r e  t h e i r  compar i son  in  the  va r ious  dust  s a m p l e s  

r e v e a l s  m a r k e d  d i f fe rences  between the  Apollo 11 and  12 so i l s  but a l s o  

between the 12028 c o r e  tube s a m p l e s .  
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Some evidences f rom work in progress indicate that 

the amorphous " skin observed in the finest regolith grains could result  

f rom their exposure in the It ancient solar  wind and that these grains 

possibly contain tracks produced by a flux of cosmic I' nuclear particles 

with energies intermediate between those of the solar  wind nuclei and 

those of the more  energetic solar  f la re  cosmic rays. 

Finally some implications of the present results  

concerning the study of the past activity of the sun the I t  fabrics of the 

lunar dust grains and breccias, and the mechanical and optical properties 

of the lunar soil will be briefly discussed. 
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