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We present electron reflection observations of lunar surface magnetic 
fields down to a spatial scale of N 10 km, and discuss the association of 
these fields with surface geology. The "magnetic mir ror"  principle - -  
charged particles a r e  reflected by regions of strong magnetic field - - forms 
the basis of the electron reflection method of de tec ting lunar surface magne - 
tic fields. The method has been described in detail elsewhere (Howe e t a l . ,  
1974; Lin e t  al., 1975;Anderson e t  al., 1976a). The spatial resolution of the 
method is  limited by the gyro-radius of the particle. For  the energy range of 
Apollo 1 5  and 1 6 electron measurements the gyroradii range from 7 tow40 
km in a typical 10y ambient magnetic field. The highest resolution measure- 
ments were only available during real-  time tracking of the spacecraft, and 
because of their sparcity we present them primarily in the form of single 
ground tracks rather than in a map. 

Figure 1 illustrates the spatial resolution of this method, using the lolves t 
energy (0.5 keV) electron detector. Plotted below i s  the electron reflection 
coefficient, defined a s  the ratio of reflected to mirroring electrons. Under 
the mirroring approximation this coefficient gives a crude estimate of the 
surface magnetic field strength a s  shown on the right side of the figure. The 
upper part of Figure 1 shows the "magnetic" trajectory of the spacecraft, 
defined by the intersection of the projection of the magnetic field measured 
a t  the spacecraft, with the lunar surface. Since the electrons a r e  guided by 
the magnetic field, this trajectory shows the approximate location of the 
region sampled by the electrons. Figure 1 illustrates several features of 
lunar magnetic fields : 

1. The fields a r e  highly structured and tend to be of small scale sizes, 
ranging to the resolution limit ( N  7 km). 

2. The field strengths typically range up to 10 y , averaged over the 
resolution element. 

3,  In general no obvious correlation with surface geological features 
such a s  mare  o r  c ra te r  edges is  apparent. 

There are ,  however, some magnetic features which appear to be cor re-  
lated with surface features. An example in the region of the Langrenus c ra -  
ter is  shown in Figures 2 and 3 .  The magnetic trajectories f rom three orbits 
and the locations of the reflection peaks of Figure 2 a r e  plotted in Figure 3 .  
The region around the central peak in Langrenus appears highly magnetized. 

A second example of a magnetic feature which correlates well to surface 
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geological features if found in the Rima Sirsalis area. This feature is des - 
cribed in detail by Anderson e t al. (1 97 6b) and consists of an elongated region 
of dimension 2 00 km x 500 km which appears to overlie a rille. This magne - 
tic feature is highly structured on a much finer scale, ranging to the resolu- 
tion limit of 10 km. 

The electron reflection method can be used while the Moon is outside the 
magne totail a s  well a s  inside. Although the solar wind may interact with and 
possibly compress the lunar surface fields, the reflection technique can still 
be used to extend the coverage of the lunar surface. Our preliminary analysis 
indicates that the Van de Graaff strong field region detected by magnetometer 
measurements (Sharp et al., 1973) i s  part of a broad belt of surface magne- 
tism extending from 150E westward to 150W longitude at  N ~ o O S ,  the most 
southerly latitude covered by the Apollo 15 Subsa tellite trajectory. Again the 
magnetic field throughout this belt is highly structured. The location of this 
beltappears to coincide with the northernmost edge of the bigbackside basin. 
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