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ABSTRACT 

With h igh  v o l t a g e  e l e c t r o n  microscopy and o p t i c a l  microscopy of 

e tched samples, we s t u d y  t h e  moon's h i s t o r y  of i r r a d i a t i o n  by t h e  s o l a r  

wind, by heavy n u c l e i  emitzed dur ing  s o l a r  f l a r e s ,  and by heavy g a l a c t i c  

cosmic r a y s .  Within a  we l l -p rese rved  rock the t r a c k  d e n s i t y ,  which de- 

7 c r e a s e s  a t  f i r s t  r a p i d l y  from -. 1011 t o  -. 1 9  /cm i n  t h e  t o p  mm and t i e n  

more s lowly t o  - 106/cm2 a t  t h e  bottom of  t h e  rock,  g i v e s  us t h e  energy 

7 spectrum of s o l a r  f l a r e  p a r t i c l e s  and cosmic rays  over  - 10 y e a r s  and 

- 8 
t e l l s  us  t h a t  s u r f a c e  e r o s i o n  i s  < 1 0  cm/year except  a t  impact p i t s .  I n  

bo th  t h e  1 2  cm Apollo 11 core  and t h e  40 cm Apollo 1 2  core ,  t r a c k  d e n s i t i e s  

11 exceed 1 0  /em2 i n  s e v e r a l  pe rcen t  of t h e  micron-size s i l i c a t e  g r a i n s  

> 
independent of depth.  (on ly  i n  g r a i n s  - 50 microns i n  diameter i s  a 

s l i g h t  decrease  w i t h  depth  n o t i c e a b l e . )  The obse rva t ions  suppor t  Gold's  

d u s t  model of t h e  l u n a r  s u r f a c e  by providing s t r o n g  evidence t h a t  many of 

t h e  g r a i n s  acqu i red  t h e i r  h igh t r a c k  d e n s i t i e s  by being i r r a d i a t e d  i n  

space a s  e x t r a - l u n a r  dus t .  X-ray and microprobe ana lyses  of t h e  micron- 

s i z e  g r a i n s  a r e  i n  p rogress .  Large p i g e o n i t e  c r y s t a l s  ( 1  mm x 2 rnm x 1 cm) 

i n  rock 12021 c o n t a i n  t r a c k s  of e x o t i c  p a r t i c l e s ,  some s f  which come t o  

r e s t  i n  t h e  c r y s t a l .  The p a r t i c l e s  i o n i z e  a t  an  approximately cons tan t  

r a t e  over d i s t a n c e s  up t o  1 mm and t h e r e f o r e  have t h e  s i g n a t u r e  of magnetic 

r a t h e r  than  e l e c t r i c  p a r t i c l e s .  Impl ica t ions  f o r  t h e  e x i s t e n c e  of magnetic 

monopoles and super-heavy elements w i l l  be d iscussed.  
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