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DUAL POLARIZATION RADAR CROSS SECTIONS OF MERCURY AND VENUS 
AT 3.53 CM WAVELENGTH; R. F. Jurgens, R. M. Goldstein, and W 
Greiner, Jet Propulsion Laboratory, Pasadena, CA 91109. 

No full disk radar cross sections of the inner planets 
have been reported in recent years for Mercury or Venus at 
X-band although observations have been made as part of ob- 
serving procedures for calibration purposes. Recently, the 
Goldstone 64 meter antenna was upgraded to a 70 meters in- 
creasing the sensitivity of the system, and new dual 
polarization receivers were installed permitting the recep- 
tion of two simultaneous orthogonal circular polarizations. 
The observations reported here were made to verify calibra- 
tions using relatively well known planetary targets prior to 
more extensive observations of Mars, Phobos, the Galilean 
Moons, and the rings of Saturn. We also report measurements 
made in 1980 prior to the up-grade and compare all of these 
with the earliest measurements made by Evans et. a1.(1968) 
using the MIT Haystack radar facilities. 

Radar observations of Venus in 1966-67 made by Evans 
et. al. gave an average radar cross section of 1.7% in the 
OSC (opposite sense circular) polarization with variations 
from 1.3 to 3.5%. The highest cross sections are observed 
while Aphrodite Terra occupied the sub-radar point. The 
higher cross section can be attributed to decreased atmos- 
pheric absorption in elevated regions and possibly to 
enhanced scattering from highly reflective materials. They 
also reported that the SC (same sense circular) polarization 
was -14 dB relative the the OC component. Nine radar obser- 
vations made at Goldstone in the OC mode covering longitudes 
form 275O to 40° yielded an average cross section of 1.38% 
with variations form 1.04 to 1.50%. Note that Aphrodite 
Terra was not covered, and no SSC observations were made at 
that time leaving the circular polarization ratio undeter- 
mined. 

A single observation of Venus was made on 24 July 1988 
using the new radar facilities at Goldstone. The radar 
cross section is based on preliminary estimates of the an- 
tenna gain, however, the OC value of 1.45% and the circular 
polarization ratio of -13.5dB is entirely consistent with 
earlier observations. Following this observation, the an- 
tenna was pointed at Mercury. 

Unpublished CW radar cross sections by Ingalls and 
Rainville (1973) using the Haystack radar from 1969 through 
1970 indicated an average OC cross section of 6.0%. Only 
one polarization ratio has been reported at X-Band by Clark 
et. al. (1986). Our single observation yielded a OC cross 
section of 8.0% and a circular polarization ratio of 0.159 
or -8.0dB. The sub-radar longitude on this date is 324O and 
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lies in the un-imaged region of the planet. Our value is 
significantly higher than the earlier observations. Sig- 
nificant longitudinal variation of radar reflectivity has 
been observed for Mercury by Ingalls and Rainville (1972). 
Thus, the higher value could result from differing surface 
properties or unaccounted calibration problems. 

These observations firmly establish that the small 
scale roughness of Mercury as characterized by the circular 
polarization ratio is greater than that of Venus. The 
shapes of the OC spectra clearly demonstrate that Mercury is 
rougher than Venus on scale sizes larger than 3.5 cm as 
well. This behavior is similar to the known S-band be- 
havior. Unfortunately, the longitudinal behavior of the 
polarization ratio remains undetermined and can not be used 
at this time for geological characterization of the planet. 

Ref: Evans, J.V., et. al., Astron. J.,=, 902-914; Clark, 
P.E. et. al. LPSC XVII, 135-136; Ingalls, R.P. and Rain- 
ville, L.P.,(1973) private communication, and also see 
(1972) Astron. J., 77, 185-190. 
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