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ABSTRACT 

The Apollo 12 magnetometer  data taken together  with data 
f r o m  the Ames  magnetometer  on the lunar  orbit ing sa te l l i te  
Explorer  3 5  a r e  used to  de te rmine  a lunar  e lec t romagnet ic  
t r a n s f e r  function, _A(w), defined by the equation I+ f Hi = 
A(o) HI where  H r  i s  the magnetic field excited-in th; Moon 
Fy thy so l a r  w i n ~ h y d r o m a g n e t i c  continuum radiat ion field, _H1. 
A p re l iminary  a s s e s s m e n t  of A(w) (where  o i s  the frequency) 
shows convincing evidence f o r  the p resence  of the t ransverse  
e lec t r i c  (TE)  mode. The t r an sve r se  magnet ic  (TM) modes  m a y  
a l so  be present .  The TM mode response  i s  l a rge s t  in the s teady 
s ta te ,  and if confirmed,  i t s  p resence  would imply a vestigial 
shock wave on the lunar  limb. The r m s  value of &(w) de te r -  
mines  a t he rma l  gradient  in  the outer  l aye r s  of thFMoon,  
through a n  e lect romagnet ic  scat ter ing fo rma l i sm  of Schubert  
and Schwartz. This i s  done using both an  England olivine and 
Nagata basa l t  conductivity function which b racke t  the expected 
values. F o r  olivine dT/dR* 4OClk1-n while fo r  basal t  dT/dR 
2 "Clkm;  the  l a t t e r  i s  p r e f e r r e d  a s  it does  not resu l t  in t empe r -  
a t u r e s  which violate the  anisos ta t ic  l imi t  required fo r  mascons.  
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Thc heat flux fro111 tllc lunar surface i s  610. 2 n ~ i c r o c n l  . / c m  
2 

assuming an equilibrium Moon and d T 1 d R ~  2 "C/km. Sincc 
a basalt lithosphere mus t  t ransform to eclogite a t  12. 5 kbars ,  
we fi t  the deeper pa r t s  of the Moon to  the olivine conductivity 
function. Even then the inter ior  temperature  i s  res t r ic ted to  
800-1000 C, but our values a r e  subject to some upward re-  
vision depending upon analysis in progress  to find the depth 
of penetration of the electromagnetic energy. An upward 
adjustment i s  not thought to lead to excessive temperatuyes,  
so  a major  conclusion i s  a r e s t r i c t i o n  of the present  day 
Moon to  well  below the eolidue at all depths. 
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