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Bistatic radar experiments, where the reflecting surface element is illuminated and viewed from 
different directions, allow a wider variety of useful measurements (particularly of the polarization 
dependence) of the scattering process than is available in the more usual monostatic geometry. The 
Magellan spacecraft, now in low circular orbit around Venus, was used to carry out a set of bistatic 
observations of that planet in Nov, 1993, by illuminating the surface simultaneously with its 
telemetry transmitters at X and S bands; the illuminated region was chosen to satisfy the geometric 
requirements for specular reflection as viewed from Earth. The echo signals were received at the 
70-m DSN site in Madrid, using dual circularly polarized receiving channels at both wavelengths. 
Preliminary analysis shows a 2-kHz-wide, approximately 50% linearly polarized echo at S-band, 
but no evidence of a signal at X-band, where the Venus atmospheric absorption is severe. 

The S-band telemetry downlink radiation is Linearly polarized at transmission; by adjusting the 
orientation of the spacecraft, the illumination of the surface was maintained at 45' to the incidence 
plane. Thus, the power striking the surface in both the in-plane and out-of-plane linearly polarized 
components was equal. Two effects dominate the scattering process: a) wavelength-scale rough- 
ness scatters the incident energy incoherently over a wide range of emerging angles and largely 
destroys its polarization; and b) smooth surfaces reflect the incident energy coherently in the specu- 
lar direction (towards Earth) and impose a polarization on the reflected signal that depends strongly 
on the dielectric properties of the surface (1). The use of dual orthogonally polarized receiving 
channels permits full reconstruction of the echoes' Stokes Parameters. Where the surface is rough, 
we expect the observed echoes to weaken, since the scattered energy is diffused over a wide range 
of solid angles. Where it is reasonably smooth, the signal is concentrated in the specular direction 
and remains highly polarized. Spectral broadening is expected in both circumstances, with the de- 
gree depending on the surface undulations, as well as on the extent of the illuminated surface re- 
gion (1). In the present experiment, the width is determined primarily by the antenna "footprint," 
and remains remarkably constant at about 2 kHz. 

Data analyzed to date cover an arc over the Venus surface moving from the "horns" of eastern 
Ovda Regio (roughly O0 lat, 67OE lon) up to about 77ON, 150°E, a total strip length of about 8500 
krn. During this interval, the angle of incidence to the surface varied slowly from about 75" to 80'. 
For comparison, the Brewster angle (at which the in-plane scattering component vanishes for 
specular reflection) corresponding to a surface dielectric permittivity of 4.5 is 77'. Over this inter- 
val, the degree of linear polarization varies from a minimum of 20% up to a maximum of 80%. 
Further analysis will parametrize the surface track properties, to retrieve estimates of wavelength- 
scale roughness, RMS meter-scale slopes, and dielectric permittivity. 

(1) Simpson, R. A., "Spacecraft studies of planetary surfaces using bistatic radar," IEEE Trans 
Geosci. and Rem. Sensing, 31, 465-482, 1993. 
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