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It is now well known that the bulk electrical conductivity 
of the Moon, determined from the response of the Moon to in- 
duction by the interplanetary magnetic field, is similar to that 
of the Earth but reduced by about two orders of magnitude at the 
same relative depth (1). The depth of penetration of electromag- 
netic fluctuations in both the Earth and Moon is limited by the 
increase of conductivity with depth. The Moon's conductivity has 
been probed to a depth of about 0.3 lunar radius using distur- 
bances with freauencies as low as 0.5 milliHz. It is necessary 
to electromagne<ically probe the Moon to greater depth for a 
coordinated physical and chemical study of the interior. 

It is also known that the lunar electromagnetic response de- 
pends upon local time through the degree of solar wind confine- 
ment of the induced magnetic field (2,3). In particular, the 
large differences in the dayside and nightside lunar transfer 
functions reflect the asymmetric plasma environment of the Moon 
(4). Recent theoretical work provides the basis for inversions 
using either or both dayside and nightside transfer functions in 
a self-consistent way (5,6). Asymmetric electromagnetic scatter- 
ing theory accounts for both dayside plasma confinement of in- 
duced fields and nightside leakage of induced fields into the 
plasma void downstream of the Moon (5,6). 

We have calculated two and three layer -conductivity models 
of the Moon based upon dayside and nightside tangential magnetic 
field transfer function data from both Apollo 12 and 15 Lunar 
Surface Magnetometers (LSM). The dayside LSM data were obtained 
while the instruments were within 45 of localonoon. Similarly, 
the nightside LSM data were obtained within 45 of midnight. 
These observations, when averaged together provide a data base 
which we assume characterizes the Moon's electromagnetic response 
at the subsolar and antisolar points to interplanetary waves 
travelling radially outward from the Sun. The extent of the 
region about local noon and midnight within which we accept data 
as characterizing the subsolar and antisolar tangential transfer 
functions is determined by the necessity of having sufficiently 
small standard errors in the empirical transfer function for 
meaningful information to be extracted from inversions. 

Apollo 12 data used in the inversions extend to lower fre- 
quency than in our earlier paper on conductivity modelling ( 7 ) .  
Both Apollo 12 and 15 observations, together with the correspond- 
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ing Explorer 35 data for normalization, down to a frequency of 
1.66~10-~ Hz, are incorporated in the inversions. Apollo 12 LSM- 
Explorer 35 data extend to 0.04 Hz, while Apollo 15 LSM - 
Explorer 35 measurements extend only to 0.01 Hz, a limitation im- 
posed on us by a telemetry-associated problem with the Ames mag- 
netometer on Explorer 35. 167 hours of Apolio 12 data and 164 
hours of Apollo 15 measurements are used in this modelling study. 

The low freuuency Apollo 15 transfer function and the mini- 
mum transfer function at Apollo 12 provide good data for modell- 
ing the deep lunar conductivity. The Apol-lo 15 observations 
show symmetric (with respect to local compass direction) ampli- 
fication of tangential magnetic field fluctuations below about 
5 milliHz. Although the values of the Apollo 12 tangential 
transfer function depend on local compass direction, the low 
frequency minimum values of amplification at Apollo 12 are in 
excellent agreement with the low frequency Apollo 15 transfer 
function. Thus below about 5 milliHz, both surface magnetometers 
appear to be measuring the response of the Moon to induction in 
a spherically symmetric and radially stratified deep conductivity. 
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