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For  f r e q u e n c i e s  f 2 5  mHz, time-dependent magnetic  f i e l d s  recorded 
by t h e  Lunar Surface  Magnetometer (LSM) a t  t h e  Apollo 1 5  (A15) s i t e  show 
a  l i n e a r  p o l a r i z a t i o n  which sugges t s  a  r e g i o n a l  i n d u c t i v e  in f luence  of 
t h e  nearby mascon b a s i n s  (1) .  A15 LSM time s e r i e s  show a  marked mi r ro r -  
image symmetry i n  t h e  components B and B , eastward and northward,  r e -  
s p e c t i v e l y ,  i n  t h e  p lane  l o c a l l y  txngent  t o  t h e  l u n a r  s u r f a c e .  Th i s  
mirror-imaging r e s u l t s  from t h e  r e s o l u t i o n  of  NW-SE l i n e a r l y  p o l a r i z e d  
f i e l d  f l u c t u a t i o n s  i n t o  t h e  N-S and E-id d i r e c t i o n s .  The d r i v i n g  f i e l d  
f l u c t u a t i o n s  show no such l i n e a r  p o l a r i z a t i o n .  The l u n a r  response t o  
t h e  d r i v i n g  i n t e r p l a n e t a r y  magnetic  f i e l d  monitored by t h e  Ames Magne- 
tometer  on t h e  Explorer  35 (Ex 35) l u n a r  o r b i t e r ,  has  been i n v e s t i g a t e d  
f o r  t h e  f i r s t  t h r e e  l u n a t i o n s  fo l lowing  A15 LSM deployment. We have ana- 
lyzed 24 one and two hour i n t e r v a l s  i n  l u n a r  d a y l i g h t  and an a d d i t i o n a l  
25 cases  on t h e  n i g h t  s i d e  f o r  t h e  f i r s t  l u n a t i o n .  An a d d i t i o n a l  1 4  
e i g h t  t o  t e n  hour i n t e r v a l s  a l s o  i n  t h e  f i r s t  l u n a t i o n  have been used t o  
determine t h e  lower frequency l u n a r  response. 

F igure  1 shows t h e  d i s t r i b u t i o n s  of t h e  d i r e c t i o n s  of  maximum power 
i n  t h e  l o c a l  t a n  e n t i a l  p lane  f o r  day s i d e  LSM and Ex 35 d a t a .  North- 8 west i s  a t  a-135 . A t  t h e  lowest  frequency shown, t h e  d i r e c t i o n a l  proper-  
t i e s  of t h e  LSM and Ex 35 powers a r e  nea r ly  t h e  same. A t  such low f 
t h e  LSM power r e f l e c t s  t h e  g l o b a l  l u n a r  response t o  t h e  d r i v i n g  f i e l d  
(2 ,3) .  A t  f > 5  mHz t h e r e  is a  p r e f e r r e d  d i r e c t i o n  of maximum LSM r e -  
sponse indepgndent of t h e  d i r e c t i o n  of Ex 35 maximum power. For  t h e  two 
h ighes t  f r equenc ies  shown, t h e  d i r e c t i o n  of maximum LSM power i s  always 
between 40' and 70' W of  N wh i l e  t h e  d i r e c t i o n s  of t h e  maxima f o r  t h e  
Ex 35 data  vary widely.  For  f 2 5 mHz t h e  f i e l d  f l u c t u a t i o n s  a t  A15 
a r e  s t r o n g l y  po la r i zed  i n  t h e  NW-SE d i r e c t i o n  independent of  t h e  prop- 
e r t i e s  of  t h e  i n t e r p l a n e t a r y  magnetic  f i e l d .  Th i s  l i n e a r  p o l a r i z a t i o n  
i s  a l s o  observed i n  t h e  n i g h t  s i d e  d a t a ,  a l though t h e  d i s t r i b u t i o n  of 
maximum power is no t  n e a r l y  a s  s t r o n g l y  peaked a s  i n  t h e  s u n l i t  c a s e s ,  
and it  is  a l s o  p resen t  i n  t h e  d a t a  f o r  o t h e r  A 1 5  l u n a t i o n s .  

The l o c a l  remanent f i e l d  a t  A15 ( 2 6 . 1 ° ~ ,  3  . ~ O E )  is smal l  and b e a r s  
no r e l a t i o n s h i p  t o  t h e  d i r e c t i o n  of observed p o l a r i z a t i o n .  The source  
of t h i s  p o l a r i z a t i o n  cannot be g l o b a l  induct ion  i n  an asymmetric plasma 
environment (4-7). The proximity of  t h e  A15 LSM t o  Imbrium and Seren i -  
t a t i s  and t h e  coincidence  of  t h e  d i r e c t i o n  of  p o l a r i z a t i o n  w i t h  t h e  
approximate d i r e c t i o n  t o  t h e  c e n t e r  o f  Mare Imbrium and t h e  approximate 
d i r e c t i o n  c i r c u m f e r e n t i a l  t o  Mare S e r e n i t a t i s  sugges t  t h a t  r e g i o n a l  i n -  
d u c t i v e  e f f e c t s  a r e  r e spons ib le  f o r  t h e  obse rva t ions  (1 ) .  

The p o l a r i z a t i o n  phenomenon a t  A15 may be s i m i l a r  t o  a  much l e s s  
d i s t i n c t i v e  d i r e c t i o n a l  asymm9ry t n  t h e  A12 LSM d a t a .  The power a t  1\12 
t ends  t o  a  maximum roughly 1 0  -30 W of N (Fig .  2 )  a t  t h e  h igher  f whi le  
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t he  corresponding Ex 35 power has  a  s l i g h t  p re fe rence  f o r  N-S. A s  i n  
t h e  A15 d a t a ,  t h e  d i r e c t i o n a l  a s  rnmetry i s  apparent  f o r  f 2 5 mHz. The 4: l o c a l  remanent f i e l d  a t  A12 (3.2 S ,  23  OW) i s  o r i e n t e d  i n  roughly t h e  
same d i r e c t i o n  a s  t h e  maximum i n  t h e  LSM power and we had p rev ious ly  i n -  
t e r p r e t e d  t h e  asymmetry a s  a  plasma modulation of  t h e  l o c a l  s t eady  f i e l d  
which in t roduced a n o i s e  source  i n  a d d i t i o n  t o  t h e  i n d u c t i v e  response 
s i g n a l  (2 ,3) .  However, even on t h e  l u n a r  n i g h t  s i d e ,  t h e  asymmetry i n  
t h e  A12 d a t a  p e r s i s t s  ( 8 ) ,  though plasma modulation o f  a  l o c a l  f i e l d  can- 
not  be impor tant .  The s i m i l a r  n a t u r e  o f  t h e  d i r e c t i o n a l  a s m e t r i e s  a t  
both  s i t e s  sugges t s  a  c m o n  phys ica l  source ,  though a combination of  
r e g i o n a l  induc t ion  and plasma n o i s e  may be important  f o r  t h e  A12 d a t a .  

F i n a l l y ,  w e  have i n v e s t i g a t e d  t h e  low frequency (10- HZ 5 f 5 10-3 
Hz) A15 LSM magnetic  f i e l d  t r a n s f e r  f u n c t i o n s  which show good agreement 
w i t h  t h o s e  of A12 (3) .  The agreement i n d i c a t e s  t h a t  t h e  r eg iona l  i n -  
d u c t i v e  response i s  n o t  important  a t  t h e  lower f and t h u s ,  t h a t  both  in- 
s t ruments  measure t h e  low frequency g l o b a l  e l ec t romagne t i c  response.  
This  suppor t s  o u r  p rev ious ly  determined e l e c t r i c a l  conduc t iv i ty  models 
f o r  t h e  l u n a r  i n t e r i o r  ( 2 ) .  
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f = 199 mHz 

f = 9.94 mHz 

f = 7.45 mHz LSM 15 
EXPLORER 35 

Fig. 1. Directions of maximum power for Apollo 15 sunlit data. 
Angle cr measured from y(east) 
counterclockwise towards  north). 

f = 8.28 mHz LsM 12 
EXPLORER 35 

Fig. 2. Directions of maximum power for Apollo 12 sunlit data. 
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