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Non-gravitational forces  (e lec t ros ta t ic ,  magnet ic ,  chemical) a r e  of impor- 
t ance  for understanding the  beginning growth of bodies  in space .  They a l s o  
provide a n  explanat ion for the  observat ion of d u s t  coat ing on small a s t e ro ids .  
The lunar  so i l  provides t he  f i r s t  material  where t h e  effect  of such  forces  in 
the s p a c e  environment c a n  he s tudied experimental ly .  

Besides  thermal welding,  e l ec t ro s t a t i c  forces  a r e  found t o  he most  impor- 
t an t .  Using corpuscular  irradiation e f fec t s  a s  c r i te r ia ,  we show tha t  the  
charac te r i s t ica l ly  strong adhes ion  i s  caused  by irradiation induced sur face  
layer  modification of one  or  both of t he  interact ing gra ins .  

We have developed instrumentation for measuring t h e  forces  by which 
lunar so i l  par t ic les  in the  s i z e  range below the  order of 100 um adhere t o  
la rger ,  individually s e l ec t ed  hos t  g ra ins .  The adhering par t ic les  a r e  removed 
by a laminar flow of dry argon with controlled speed .  The pa r t i c l e s ,  de tached .  
by g a s  s h e a r ,  a r e  co l lec ted  in a n  a rea  of about  1 mm2 in s u c c e s s i v e  portions 
a f te r  s t epwise  i nc rease  in  g a s  flow ve loc i ty .  They a r e  ana lyzed  for s i z e  and  
composition by e lec t ron  microscopy and electron diffraction. 

Adhesive forces  in  t he  major fraction of grains  range between t h e  order of 
10 dynes  and 100-200 dynes .  A small  fraction of par t ic les  show s t i l l  
higher adhes ion  - st ructural  inhomogenei t ies  in t h e  sur face  of t h e  hos t  g ra ins  
form s i t e s  of except iona l  e l ec t ro s t a t i c  adhes ion  s t rength.  

Hos t  grains  of fe ldspar ,  o l iv ine ,  pyroxene, i lmeni te  and  g l a s s  were 
ana lyzed  separa te ly  and show sys temat ic  d i f fe rences .  Irradiated pyroxene 
hos t  grains  general ly  develop t h e  s t rongest  interact ion with adhering micro- 
pa r t i c l e s ,  ol ivine and  ilmenite the  l owes t .  

The pe r s i s t ence  of e l ec t ro s t a t i c  grain coat ing with depth in  lunar  so i l  
co re s  sugges t s  t h a t  t h e  d e c a y  of t he  radiation induced e l ec t ro s t a t i c  a t t rac t ion  
h a s  a n  e-1-folding time of t he  order of a t  l e a s t  106 yea r s .  

The observa t ions  a r e  d i s c u s s e d  in terms of t h e  internal  ve loc i ty  evolution 
of orbiting primordial grain a s s e m b l a g e s ,  and the  l imiting relat ive ve loc i t i e s  
t ha t  need t o  be  ach ieved  before e l ec t ro s t a t i c  accre t ion  can  contribute t o  t he  
growth of p lane tes imals  . 
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