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Russe l l  (1979) found t h a t  i f  he  p l o t t e d  t h e  known p l a n e t a r y  magnetic d i -  

po le  moments v e r s u s  t h e  q u a n t i t y  p d I 2  R: n ,  t h e  moments f o r  Mercury and Jupi-  

t e r  l a y  p r e t t y  n e a r l y  on t h e  same s t r a i g h t  l i n e ,  whi le  E a r t h ' s  moment was a- 
bove t h i s  l i n e  by a f a c t o r  of 2 t o  3 ,  and S a t u r n ' s  moment below it by about 
t h e  same f a c t o r .  I n  t h e  above express ion  pc  i s  t h e  d e n s i t y  of t h e  conduct ing 

f l u i d  core ,  Rc t h e  r a d i u s  of t h e  c o r e  and t h e  angu la r  speed of t h e  p l a n e t ' s  

r o t a t i o n .  Th is  r e s u l t  was de r ived  by Busse (1976) and a s  a s c a l i n g  law by 
Jacobs  (1979 a ,  b ) ,  who used q u a l i t a t i v e  phys ica l  arguments and dimensional 
a n a l y s i s .  Since  t h e  measured magnetic moments extend over a range of about 

l o 7 ,  a s  does t h e  q u a n t i t y  $ Q, t h e  agreement is  remarkably good. I 

t h e r e f o r e  cons ider  t h e  consequences of assuming t h a t  any p l a n e t a r y  o b j e c t  
i n  t h e  s o l a r  system, i f  i t  o p e r a t e s  a s  a dynamo a t  a l l ,  must l i e  w i t h i n  a 
f a c t o r  of 2 o r  3 of t h e  s t r a i g h t  l i n e  t h a t  passes  through t h e  observed mag- 

n e t i c  moment of Mercury and J u p i t e r  when p l o t t e d  a g a i n s t  p; l2  % Q. I f  t h i s  

assumption i s  app l ied  t o  t h e  a n c i e n t  Moon having a conducting c o r e  of 500 km 
r a d i u s  and i t s  p r e s e n t  day s p i n  r a t e ,  i t s  s u r f a c e  magnetic f i e l d  would have 
been i n  t h e  range 1 0  t o  20 nT. Such a f i e l d  i s  f a r  too weak t o  account f o r  
any of t h e  l u n a r  rock  magnetism. For t h e  l u n a r  dynamo f i e l d  t o  have been 

s t r o n g  enough t o  be  of i n t e r e s t  t o  rock  magnetism, t h e  q u a n t i t y  p;l2 R: 

would have t o  have been a t  l e a s t  100 t imes l a r g e r  than  i t  i s  today. MacDonald 
(1966) has  shown t h a t  t h e  angular  momentum d e n s i t y  of t h e  Moon i s  low when 
compared t o  p l a n e t s  known t o  have kep t  t h e  r o t a t i o n a l  angular  momentum ac- 
qu i red  a t  t h e  t ime of t h e i r  format ion.  I f  t h e  Moon a l s o  formed by aggrega- 
t i o n  of p a r t i c l e s  moving i n  Keple r ian  e l l i p s e s  about t h e  Sun away from in- 
f l u e n c e  by t h e  Ear th  o r  o t h e r  o b j e c t s ,  i t s  r o t a t i o n a l  angular  momentum den- 
s i t y  may have been 1 2  t o  20 t imes  g r e a t e r  than  i t  is today. Thus t h e  angu- 
l a r  speed of r o t a t i o n  might have been that much g r e a t e r  dur ing  t h e  Moon's 
e a r l i e s t  h i s t o r y .  An angula r  r o t a t i o n  speed 20 t imes g r e a t e r  than today ' s  
and a c o r e  s i z e  of 750 km would have produced a s u r f a c e  magnetic f i e l d  of 
2000 nT, l a r g e  enough t o  have magnetized some of t h e  l u n a r  rocks .  However, 
even i f  t h e  c o r e  r a d i u s  were a s  l a r g e  as 1000 km, t h e  lunar  dynamo could n o t  
have produced s u r f a c e  f i e l d s  of 1 gauss.  Such a f i e l d  now seems so  f a r  be- 
yond t h e  c a p a b i l i t y  of lunar  dynamo a c t i o n  t h a t  we must b e l i e v e  t h a t  some 
l u n a r  rock magnetism was produced by magnetizing mechanisms o t h e r  t h a n  dy- 
namo f ie lds - -e .g . ,  impact magnet izat ion.  
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