


Figure 3. Minimum source magnetization required
to explain a field magnitude of 49.078 nT at an
altitude of 18.52 km

Magnetic directions and depth to source:As shown
in Figure 2, the magnetic field is horizontal over the
center of Reiner Gamma, and bounded to the north and
south by steeply dipping fields. This feature is most
simply interpreted in terms of a body with a horizontal,
N-S oriented magnetization approximately coincident
with the Reiner Gamma feature. The depth to the
magnetic source was calculated by varying the depth of
a grid of dipoles, and finding the minimum in a plot of
RMS misfit vs depth below the surface. The radial
component data yields a calibrated depth to source of 1
km below the surface. The radial field has the highest
signal/noise ratio as shown in Figure 2, and is
unaffected by magnetic boundary effects often seen in
the horizontal components.

Discussion:The shallow source is consistent with
previous studies [5] using different approaches. The
shallow source is most simply explained as a near-
surface ejectalayer, perhaps from Imbrium [9], or as a
cometary impact. An ejecta layer would require
magnetizations of 1 A/m if it were 1 km in thickness,
or 10 A/m if it were 100 m in thickness. The dominant
magnetic remanence carriers on the moon are native
iron-bearing alloys, and such magnetization strengths
have been reported in previous studies [10]. The spatial
relationship of the inferred magnetization strength
(Figure 1) with albedo is suggestive of an origin related
to ageing in the solar wind. The minimum
magnetization required to explain the feature argues
most strongly for an ageing origin. Magnetizations in
excess of 1000 A/m would be required to explain a
realistic thickness of cometary debris, say 1 m in
thickness. Such strong magnetizations have never been
encountered in nature over such a wide area.
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Additional Information: Further information can
be found at our web page
http://geodynamics.gsfc.nasa.gov/personal_pages/puru
cker/purucker.htmland in a GRL paper [8] in press
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