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S-Band Radar Mapping of the Lunar Poles

We are proposing very high resolution (20 m) multi-polarization 13 cm wavelength radar imaging investigations of
the lunar polar regions, transmitting with Arecibo and receiving with the GBT. The primary aims are to: 1) obtain
high resolution imagery of all of the polar regions visible from the Earth especially areas that are in permanent
shadow from solar illumination and cannot be imaged by other means; 2) search for any evidence for thick deposits
of water ice via measurements of the backscatter cross section and circular polarization ratio and to resolve the
issue of the origin of puzzling ice-like echoes in earlier radar imagery; 3) use the linear polarization properties of the
echo power to search for any subtle differences in the electrical properties of the upper meter or so of the lunar
regolith between areas in permanent shadow and those that are illuminated by the sun. The resultant images will
have 6 times the linear resolution of previous 13 cm radar imagery and will be of considerable general interest in
support of the planning for the Lunar Prospector Orbiter mission scheduled for launch on late 2008.
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Instrument Setup
S-Band radar

S-band receiver

Atmospheric Observation Instruments:

Special Equipment or setup: We will be transmitting from Arecibo at 13 cm. The baud length will
be 0.1 microsec requiring a length for the phase code of 128K to avoid time aliasing the front of the Moon
onto the polar regions. The current hardware phase encoder is limited to 64k. We would like to
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investigate expanding it to 128k. There are alternatives making use of the 64k code and pulsing the
transmitter’s RF output but using the longer code is preferable.

RFI Considerations
Frequency Ranges Planned
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