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INTRODUCTION The lunar surface  i s  exposed to  nuclear  charged 
pa r t i c l e s  and dus t  p a r t i c l e s  which produce latent damage t r a i l s  and 
c r a t e r s  respect ive ly .  The study of these  phenomena a r e  of g r e a t  i n t e r e s t  
and pioneering work h a s  a l r e a d y  been done(1-4). 
This  paper d e s c r i b e s  some  fu r the r  work c a r r i e d  out on charged par t ic le  
t r a c k s  and impact  c r a t e r s  in  lunar g lassy  spherules .  Studies Eave been 
made  of (a)  the  s i ze  and m a s s  distr ibution of cosmic  dust  pa r t i c l e s ,  (b)  
relat ionships between dus t  and charged par t ic le  fluxes and (c)  effects  of 
c r a t e r  formation on par t ic le  t r a c k s  i n  the region of the c r a t e r .  In 
pa r t i cu la r ,  a  new approach  has  been made  to the study of the variat ion of 
the mic rometeor i t e  flux in the p a s t  by I1dating1l the  m i c r o c r a t e r s  with 
d iamete r s  3 5  pm.  

EXPERIMENTAL PROCEDURE Simulation exper iments  w e r e  c a r r i e d  - 
out using i ron  dust  pa r t i c l e s  (mean dia .  d = 1 .47  pm) f r o m  a 2 MV dus t  
pa r t i c l e  a c c e l e r a t o r  and the c r a t e r s  thus fo rmed  in quar tz  (v i t reos i l ) ,  soda 
l ime  and tekt i te  g las ses ,  mica  and lunar g lass  spherules  w e r e  examined 
with optical  and scanning e lec t ron mic roscopes .  Eighty one light brown 
g lass  spherules  (d iamete r s  300-350 pm) f r o m  sample  15301,84 w e r e  
studied by methods a s  desc r ibed  by o thers( ' ,  2 9  4, and c r a t e r s  fo rmed  by 
the "primary1'  p a r t i c l e s  w e r e  identified according to the c r i t e r i a  given in 
r e fe rence  4. Spherules (before and a f t e r  polishing) w e r e  etched and the  
cosmic  r a y  t r a c k s  on them examined. Charged pa r t i c l e  exposure  a g e s  
were  derived f r o m  the t r a c k  dens i t ies  of smal l ,  abundant etch pi ts  of so la r  
and galact ic  or ig in .  

R ESULTS AND DISCUSSION The simulation exper iments  on the g las  s  es 
showed that ( a )  impac t  c r a t e r s  produced on tektite g l a s s e s  have 
morphologies s imi la r  to those produced on lunar light brown g lasses ,  (b) 
soft g l a s s e s  like soda l ime  g l a s s  yielded l a r g e r  c r a t e r s  than those formed 
in h a r d e r  m a t e r i a l s  like fused s i l ica ,  (c)  spa11 to d iamete r  i n c r e a s e s  with 
increas ing c r a t e r  s i ze ,  (d)  c r a t e r s  with melted b a s e s  on tektite g las ses  
had a mean  depth to d iamete r  r a t io  of 0. 96 and ( e )  the depth to d iamete r  
r a t io  does not depend on c r a t e r  s ize.  

* On leave f r o m  Pakis tan  Inst i tute of Nuclear Science and Technology, 
(PINSTECH), Nilore,  I s lamabad,  Pakis tan .  
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Studies of na tu ra l  c r a t e r s  on b r o w  lunar  g lass  spherules  yielded the 
following. 
1 .  The d iameter  distr ibution of c r a t e r s  shows a s teady f a l l  off in numbers  
with increas ing d iamete r ,  a s  found previously.  
2.  The  depth to d iamete r  r a t ios  f o r  na tu ra l  c r a t e r s  fa l l  into th ree  groups,  
possibly corresponding to t h r e e  groups  of dus t  pa r t i c l e s  (F ig .  1 ) .  One 
group h a s  a depth d iamete r  r a t io  v e r y  c lose  to  that found for  i ron  pa r t i c l e  
c r a t e r s  in simulat ion exper iments ,  F u r t h e r  work i s  continuing on these  
a spec t s ,  utilizing different  bombarded dust  pa r t i c l e s .  
3. A plot of c r a t e r  densi ty vs .  t r ack  densi ty (Fig .  2) shows that  spherules  
with high t r a c k  dens i ty  have re la t ive ly  even higher c r a t e r  dens i t ies .  
T h e s e  results ,along with the assumption borne out by some  other  s tudies,  
that the charged pa r t i c l e  flux h a s  remained constant over the l a s t  1 06- lo7  
y e a r s  leads  to  the  conclusion tha t  the dus t  pa r t i c l e  flux has d e c r e a s e  

7 3 y e r  th is  period.  Th i s  i s  in d i sagreement  with the work of Morr ison et a1 . 
4.  The number  densi t ies  and d i a m e t e r s  of t r a c k s  under c r a t e r s  ( T U C )  
a r e  different  i n  g e n e r a l  f r o m  those  away f r o m  the c r a t e r s  (TAC). Th i s  
m a y  be explained by the annealing effect of the dust  pa r t i c l e  impacts .  The  
ra t io  A(C) = &c/fiAC i s  r e l a t ed  to the t i m e  since the impact  and may  be  
used to date the impact  c r a t e r s .  In this way, a l l  the c r a t e r s  with diameters 
2 5 pm were  dated. The r e s u l t s  show that relat ively f ewer  c r a t e r s  were  
produced in  the  l a t e r  s tages  of the age  of these  spherules ,  tending to  
confirm the probable d e c r e a s e  in  dus t  pa r t i c l e  flux. F u r t h e r  exper iments  
a r e  in  p r o g r e s s  to  examine these  r e s u l t s .  
In the course  of the study of na tu ra l  c r a t e r s ,  a c r a t e r  was found which 
was  occupied by a project i le ,  which mic roprobe  analys is  showed to consist 
mainly  of F e .  T h e  ra t io  A(C) fo r  this  c r a t e r  was a l m o s t  z e r o  and the 
event was  probably a m o s t  r ecen t  one ( s e e  F i g .  3) .  
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