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The l a r g e  s c a l e  e l e c t r i c  f i e l d s  a round  t h e  Moon and t h e  mean 
c h a r g e s  o f  s u r f a c e  g r a i n s  o f  t h e  s o i l  c a n  r e a d i l y  be  s e e n  t o  
r e s u l t  i n  f o r c e s  t h a t  a r e  much t o o  s m a l l  t o  c ause  any movement 
o f  g r a i n s .  However t h e r e  a r e  e f f e c t s  t h a t  a r e  e x p e c t e d  i n  t h e  
envrronment  o f  t h e  Moon, where t h e  c h a r g e  on n e i g h b o r i n g  g r a i n s  
i s  q u i t e  d i s s i m i l a r ,  and where e l e c t r i c  f i e l d s  a r e  s e t  up on a  
m ic ron - sca l e .  I n  s i c h  c i r c u m s t a n c e s  t h e  f o r c e s  on a  g r a i n  may 
w e l l  exceed  n o t  o n l y  g r a v i t y  b u t  a l s o  t h e  a d h e s i v e  f o r c e  t o  t h e  
n e i g h b o r s  t h a t  a r e  i n  c o n t a c t .  S u r f a c e  movement t h e n  r e s u l t s  
and may c a u s e  s u r f a c e  t r a n s p o r t a t i o n  o f  l u n a r  s o i l  on a  
g e o l o g i c a l l y  i m p o r t a n t  s c a l e .  

We r e p o r t  h e r e  t h e  l a b o r a t o r y  e x p e r i m e n t a t i o n  and t h e  
t h e o r e t i c a l  i n v e s t i g a t i o n  o f  t h e  e f f e c t s  t h a t  s e t  up such  
i n t e n s e  s m a l l  s c a l e  f i e l d s .  UV pho tons  f rom t h e  Sun,  t h e  s o l a r  
wind,  and t h e  p lasma bombardment i n  t h e  wake o f  t h e  E a r t h  a l l  
need  t o  be  c o n s i d e r e d .  While photon-produced e l e c t r o s t a t i c  
e f f e c t s  a r e  n o t  l a r g e ,  t h e y  may c a u s e  some movement o f  s u r f a c e  
g r a i n s  on t h e  Moon. The f r e e - s t r e a m  s o l a r  wind h a s  o n l y  
n e g l i g i b l e  e f f e c t s .  The e l e c t r o n s  t h a t  r e a c h  e n e r g i e s  o f  
s e v e r a l  hundred  v o l t s  i n  t h e  r e g i o n  beh ind  t h e  E a r t h ' s  magne t i c  
bow-shock seem t h e  most e f f e c t i v e  agency f o r  c a u s i n g  s u r f a c e  
movement, and  such  movement c aused  by l o c a l l y  u n s t a b l e  e l e c t r o n  
c h a r g i n g  i s  r e a d i l y  demons t r a t ed  i n  t h e  l a b o r a t o r y .  

P h o t o e l e c t r o n s  a r e  v e r y  numerous compared w i t h  t h e  more 
e n e r g e t i c  e l e c t r o n s  o f  t h e  magne to shea th .  It might be  t h o u g h t  
t h a t  t h e i r  a c t i o n  would be  t o  d e s t r o y  a l l  t h e  i n t e n s e  sma l l -  
s c a l e  e l e c t r i c  f i e l d s ,  and t o  b r i n g  p o t e n t i a l  d i f f e r e n c e s  down 
t o  t h e  few v o l t  r a n g e  o f  t h e  p h o t o e l e c t r o n s .  T h i s  i s ,  however,  
n o t  s o .  A l l  l o c a l i t i e s  i n  t h e  complex s u r f a c e  geometry t h a t  c a n  
r e c e i v e  e l e c t r o n s  f rom t h e  wide-ang le  e l e c t r o n  bombardment, b u t  
n o t  pho tons  f rom t h e  nar row-angle  s o l a r  i l l u m i n a t i o n  and t h a t  
cha rge  up n e g a t i v e l y  cannot  be  d i s c h a r g e d  by p h o t o e l e c t r o n s .  
A l a r g e  f r a c t i o n  o f  t h e  s u r f a c e  g r a i n s  a t  any t i m e  a r e  i n  t h a t  
s i t u a t i o n ,  and  t h e r e f o r e  e l e c t r o n  bombardment e f f e c t s  a r e  
e x p e c t e d  t o  be n o t  g r e a t l y  d i m i n i s h e d  by t h e  p r e s e n c e  o f  t h e  
s o l a r  UV. 

Magnetosheath  e l e c t r o n  bombardment p r o v i d e s  a n  e x p l a n a t i o n  
f o r  t h e  g r e a t  d i f f e r e n c e  i n  t h e  appea rance  and s u r f a c e  
topography  between t h e  back  and t h e  f r o n t  o f  t h e  Moon, i f  
i n d e e d  s u r f a c e  e r o s i o n  by s u c h  e f f e c t s  ha s  p l a y e d  a major  p a r t  
i n  s h a p i n g  t h e  s u r f a c e .  
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Various interesting effects are noted in the laboratory 
tests. Such as the sorting of grains according to some 
features of their chemical composition that influence their 
secondary emission characteristics, and the impediment to 
transportation caused by a mixture of certain substances. These 
effects provide explanations for various seemingly strange 
properties of the lunar surface that have been noted. 
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