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Introduction:  During December 12-17, 2005, a 
month after the Mars-Earth opposition, twenty bistatic 
radar experiments were conducted using the SRI 150-ft 
(46-m) diameter antenna in the foothills of Stanford
University and the Mars Odyssey spacecraft at Mars,  
with the objective of recovering surface dielectric 
properties to support the evaluation of Phoenix landing 
sites.  All the experiments targeted the northern hemi-
sphere of Mars, with several covering landing site B.  

During each 20 minute run, a 30 kW continuous 
wave was transmitted from the SRI-150 dish at 401.6 
MHz (75 cm wavelength) and received by the one-bit 
sampler on board Mars Odyssey along with a Martian 
surface echo, distinguishable from the direct signal by 
its slightly different Doppler frequency at the receiver. 

In order to estimate the dielectric constant of the 
surface, the power ratio of the same sense and opposite 
sense circularly polarized echoes is needed.  Since the 
Mars Odyssey antenna is RCP only, the transmitted 
signals were set to be either RCP or LCP, in such a 
way that intersections of the surface specular point 
tracks would have one same sense and one opposite 
sense echo.

As expected the RCP to RCP echoes had a maxi-
mum SNR of about 15-20 dB, but since the observing 
geometry of these experiments was such that the inci-
dence angle to the specular point was greater than 80° 
from vertical, the LCP to RCP echoes were quite weak.

The analysis of the data is in progress, and early re-
sults yield profiles of the surface roughness and dielec-
tric constant along the specular tracks.
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