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Abstract:

The CRaTER [1] team continues to investigate a
specific subset of events in which particles cause a
significant energy deposit in a single detector facing
the Moon without a signal in any other detector.

The source of these events is unknown and under
active investigation. The leading theory is that the
events are due to solar x-ray photons. Figure 1 shows
the number of these events as a function of altitude on
the dayside and nightside of the moon. Note the
marked rise in the unknown source of the events as
altitude to the lunar surface falls, suggesting the signa-
ture of some lunar interaction process that has yet to be
identified. The new orbit of LRO brings it to low alti-
tudes (<35 km) over a more significant fraction of
time. This will allow the CRaTER team to investigate
new dependencies of the altitude-dependent source that
might be critical for identifying it as a physical or in-
strumental effect.

Another clue to the source of these events is the re-
sponse of the CRaTER detectors as a function of the
orientation of the detectors with respect to the Sun
(Figure 2). In comparison to the nightside, on the day-
side of the Moon the count-rate exhibits a distinct be-
havior that is consistent with that of solar x-rays inci-
dent on the CRaTER detectors. The CRaTER team is
still investigating possible instrumental causes of this
signal, but has ruled out the most obvious thermal ef-
fects that may be causing the signal. The extended
mission will allow the CRaTER team to further isolate
the signal and develop a complete theory to explain the
cause. This would be the first direct measurement of
the quiet-time solar x-ray flux.
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Figure 1: Count-rate of selected cosmic ray events
as measured by the CRaTER instrument. The alti-
tude-dependent signal is only seen when LRO is in
sunlight.
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Figure 2: Count-rate of selected cosmic ray events
as a function of the detector's orientation to the
Sun. The beta angle is defined as the Sun-Moon
Center-LRO angle. The signal is only seen when
the spacecraft is in sunlight.




