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SF24 ana lys is  of the Surveyor I11 te l ev i s ion  camera's g l a s s  o p t i c a l  
f i l t e r s  provided a unique opportunity t o  d i r e c t l y  measure t h e  impact r a t e  of 
secondary micrometeoroids on the  Lunar surface.  The following proper t ies  of 
the g l a s s  f i l t e r s  and t h e i r  lunar  exposure made such a measurement possible;  
r e l a t i v e l y  a r t i f a c t  f r e e  o p t i c a l  qua l i t y  of the sur faces ,  pos i t i on  of the 
f i l t e r s  i n s ide  the camera hood prevented sur face  abrasion during r e tu rn  t o  
ea r th ,  o r i en t a t ion  of the  f i l t e r s  and sh i e ld ing  by the  hood prevented impact 
of debris  generated by the  surveyor landing o r  t he  LM landing, the  a n t i -  
r e f l e c t i o n  MgF2 coating on the f i l t e r s  enables determination of azimuth f o r  
low angle impact c r a t e r s ,  the camera hood r e s t r i c t e d  poss ib le  azimuthal 
incidence angles. Detai led SEM analys is  of the "clear" f i l t e r  revealed a 
l a rge  number of the micron-sized indentat ions which have r a i sed  rims, show 
evidence of p l a s t i c  flow, and show associated chipping of the  Mgf2 over- 
coating. The indentat ions a r e  n o t  hypervelocity impact sites but  a r e  
i d e n t i f i e d  as low ve loc i ty  impact s igna tures  of secondary lunar  e j e c t a  
because of the  following l i n e s  of evidence; no s i m i l a r  f ea tu re s  were found on 
the "clear" backup f i l t e r  which d id  not  go t o  the moon, no s imi l a r  f ea tu re s  
were found on the  s i d e  (bottom) of t he  "clear t t  f l i g h t  f i l t e r  which was not  
exposed t o  space, es t imates  of  azimuthal impact angles f o r  the f ea tu re s  
co r r e l a t e  with the  exposure window of the f i l t e r ,  exact  dupl ica t ion  of t he  
morphological c h a r a c t e r i s t i c s  of  the c r a t e r s  has been accomplished by f i r i n  f i r r e g u l a r  micron-sized s i l i c a t e  p a r t i c l e s  i n t o  MgF2 coated g l a s s  a t  O.3kms- . 
The measured impact r a t e  of sub-escape ve loc i ty  micron-sized p a r t i c l e s  ( 1 1 ~ )  
averaged over the 2.6 year  exposure on the lunar  sur face  is approximately 
10,000 times the  estimated impact r a t e  of primary micrometeoroids (using the  
Kerridge 1970 model). This measured f l u x  of lunar  e j e c t a  p a r t i c l e s  agrees 
wel l  with t h a t  predicted by Gault e t .  a l .  1963 on the b a s i s  of a r t i f i c i a l  
c r a t e r ing  s tud ie s  . 
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