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Chang’E-3 is scheduled to be launched in 2013, as the first attempt of soft landing on the Moon by China. It
includes both a robotic lander and a rover. The scheduled landing location is the Sinus Iridum at latitude of 44◦N.
One of the payloads onboard the rover is a ground-penetrating radar, aimed at observing the lunar subsurface
geology to improve our understandings of the formation and evolution of the Moon. The instrument is designed to
penetrate down to the lunar regolith with a depth of beyond 30m and the lunar crustal shallow region with a depth
of beyond 100m at two different frequencies of 500MHz and 60MHz, respectively.

To test the robustness of the radar experiment to be performed on the Moon, we have performed measure-
ments on the Earth for two different conditions, one with the rock glacier in GanSu, China, and the other one
with simulated lunar soil. For the former case, the radar data have been gathered along four selected routes on the
rock glacier, two with varying altitude and the other two at a constant altitude of 4465m and 4429m, respectively.
The data have been processed, showing that the subsurface of the rock glacier includes an ice region, an ice-rock
mixed region as well as an interface region. The maximum depth probed at 60MHz is 152m, with a resolution of
4m. The maximum depth probed at 500MHz is 50.8m.

We have also simulated the lunar soil with tons of volcano ashes in a wedge shape configuration to test the
instrument capability. We found that the resolution is ∼15.2cm for the 500MHz channel in the simulated lunar
soil.

According to the above results as well as the measured dielectric constants, we have constructed models
for the layers in the rock glacier and the simulated lunar soil. The analysis shows that the expected depth probed
in the lunar crustal shallow region is about 79-198m, with a resolution of 2.8m, whereas that probed in the lunar
regolith region is about 50.8m, with a resolution of 17.1cm.


