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A mass p o i n t  r e p r e s e n t a t i o n  of t h e  l u n a r  g r a v i t y  f i e l d  was used  and a  
f i e l d  was de termined  from t h e  long  p e r i o d i c  o r b i t a l  v a r i a t i o n s  of t h e  A p o l l o  
15 and 16  s u b s a t e l l i t e s  d a t a .  A r a d i a l  a c c e l e r a t i o n  con tou r  map, e v a l u a t e d  a t  
100 km a l t i t u d e  from t h e  l u n a r  s u r f a c e ,  shows t h a t  t h e  n e a r  s i d e  i s  i n  c l o s e  
agreement  w i t h  t h e  r e s u l t  d e r i v e d  from t h e  l i n e - o f - s i g h t  method by Mul l e r  and 
s j  ogren .  ( I )  The f a r s i d e  map shows t h e  h i g h l a n d  r e g i o n s  a s  broad  p o s i t i v e  
g r a v i t y  a r e a s  and t h e  b a s i n s  such  a s  Koro lev ,  He r t z sp rung ,  Moscoviense,  
Mendeleev and Ts io lkovsky  a s  l o c a l i z e d ,  n e g a t i v e  g r a v i t y  r e g i o n s  ( c o n s i s t e n t  
w i t h  ~ e r r a r i ( ~ ) ) .  

The d a f a  s e t  ysed  i n  t h i s  a n a l y s i s  c o n s i s t e d  of  mean o r b i t a l  e l emen t s  
r a t e s  ( $ , i , w ,  and 2) of  t h e  Apo l lo  s u b s a t e l l i t e s .  The mean e l emen t s  were ob- 
t a i n e d  by a v e r a g i n g  t h e  o s c u l a t i n g  e l e m e n t s ,  which were g e n e r a t e d  by f i t t i n g  
t h e  raw d o p p l e r  t r a c k i n g  d a t a  ove r  one o r b i t a l  p e r i o d .  The d a t a  were 
c o r r e c t e d  f o r  a l l  non- lunar  g r a v i t y  p e r t u r b a t i o n s ,  such  a s  e a r t h  and sun  and 
s o l a r  p r e s s u r e  e f f e c t s .  The d a t a  were a l s o  a d j u s t e d  f o r  t h e  second harmonic 
of  t h e  g r a v i t y  f i e l d  (J ) .  
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I n  a n a l y z i n g  60 days of  Apo l lo  15 s u b s a t e l l i t e  d a t a  and 34  days o f  A p o l l o  

16 s u b s a t e l l i t e  d a t a ,  e s t i m a t e s  o f  127 mass p o i n t s  were o b t a i n e d .  Each mass 
p o i n t  was p l aced  abou t  12  t o  18  d e g r e e s  a p a r t  (F= 450 km) ove r  t h e  r e g i o n  of  
+ 30' a b o u t  t h e  e q u a t o r  and 50 km below t h e  l u n a r  s u r f a c e .  D i f f e r e n t  s e t s  o f  
mass p o i n t s  s o l u t i o n s  (115,  117 ,  121  masses)  were g e n e r a t e d  from t h e  d a t a .  
Some of t h e  mass p o i n t s  from t h e  o r i g i n a l  s e t  (127) were removed i n  o r d e r  t o  
reduce  c o r r e l a t i o n s .  

R a d i a l  a c c e l e r a t i o n s  maps, e v a l u a t e d  a t  100 km a l t i t u d e  from t h e  l u n a r  
s u r f a c e ,  f o r  t h e  d i f f e r e n t  s e t s  o f  mass p o i n t s  s o l u t i o n s  have been g e n e r a t e d .  
The g e n e r a l  shape  of t h e  con tou r s  remain abou t  t he  same i n  a l l  t h e  maps t hus  
g i v i n g  con f idence  i n  t h e  s o l u t i o n s .  The n e a r  s i d e  i s  i n  c l o s e  agreement  w i t h  
t h e  r e s u l t  d e r i v e d  from t h e  l i n e - o f - s i g h t  method. The f a r s i d e  map has  a  1 s t  
o r d e r  agreement  w i t h  t h e  r e s u l t  d e r i v e d  from t h e  harmonic f i e l d  method;') . 
The f a r s i d e  h igh land  r e g i o n s  seem t o  be a s  p o s i t i v e  and t h e  b a s i n s  a s  l o c a l -  
i z e d  n e g a t i v e  a r e a s .  An i n t e r e s t i n g  c h a r a c t e r i s t i c  o f  t h e  l u n a r  g r a v i t y  map 
from t h e  mass p o i n t s  a n a l y s i s  i s  t h a t  t h e  n e a r  s i d e  i s  a lmos t  a l l  n e g a t i v e  
g r a v i t y  r e g i o n s  e x c e p t  f o r  t h e  known p o s i t i v e  mass anomaly b a s i n s  and t h e  f a r -  
s i d e  i s  a lmos t  a l l  p o s i t i v e  g r a v i t y  r e g i o n s  e x c e p t  f o r  some l o c a l i z e d  n e g a t i v e  
a r e a s  n e a r  t h e  b a s i n s .  The f a r s i d e  map, by t h e  harmonic f i e l d  a n a l y s i s ,  shows 
a l t e r n a t i n g  h i g h  p o s i t i v e  and h i g h  n e g a t i v e  r e g i o n s ;  t h i s  behav io r  i s  n o t  s e e n  
i n  t he  f a r s i d e  map from t h e  mass p o i n t s  a n a l y s i s .  

S t u d i e s  a l s o  have been done by f i x i n g  t h e  nea r  s i d e  known mass anomal ies  
and s o l v i n g  f o r  t he  r e s t  o f  t he  mass p o i n t s .  The a c c e l e r a t i o n  map f o r  t h e  f a r -  
s i d e  remains v i r t u a l l y  unchanged. The n e a r  s i d e  and f a r  s i d e  maps shown h e r e  
a r e  ob t a ined  by f i x i n g  9  known mass p o i n t s  and s o l v i n g  f o r  112 mass p o i n t s .  
S i m i l a r  a n a l y s i s  by v a r y i n g  t h e  number of  mass p o i n t s  t o  be s o l v e d  and a l s o  
by v a r y i n g  t h e  l o c a t i o n  of  mass p o i n t s  i s  c o n t i n u i n g .  Combining a  low o r d e r  
s p h e r i c a l  harmonic g r a v i t y  f i e l d  and p o i n t  masses i s  a l s o  b e i n g  a t t e m p t e d .  
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