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Acquisition of a new high quality gravity data set has begun 
which presently covers one third of the Venusian longitude. Better 
spatial resolution is obtained from a 60th degree and order 
spherical harmonic solution. Plans for aerobraking in May 1993 
into a near circular orbit will provide excellent data for higher 
latitudes regions. 

On September 24, 1992 the Magellan spacecraft lowered its 
periapsis altitude to 180 km and a new high quality gravity data 
set was initiated. It will require some 243 days before 360"of 
longitude coverage is obtained ( z  May 24, 1993). These new data 
are at X-Band frequencies and produce a data quality which is a 
factor of 10 better than previous S-Band data from Pioneer Venus 
Orbiter. Typical X-Band 10 second Doppler data have a 0.1 mm/sec 
noise level where as the old S-Band data were near 1.0 mm/sec. 
This is primarily due to the reduced effect of space plasma at X- 
Band frequency. When line-of-sight acceleration profiles are 
extracted from these data, they reveal additional details that were 
previously lost, such as the crater, Mead. We have made some very 
preliminary analyses on this crater to check its isostatic state. 
However we find that detailed surface topographic modeling is 
necessary to account for rim deposits that cancel the crater 
deficit. Additional altimetry profiles of the eastern rim are 
necessary and are being analyzed at this time. 

We have also packed these new data into a 60th degree and 
order spherical harmonic model that reveals definite refinement 
over the longitudes from 330°E to 10O0E. Gravity contours are 
shown in figure 1. There is definite separation of the Laskmi and 
Maxwell Montes anomalies and peak amplitudes for Gula, Bell, Sappho 
and Alpha have increased. Figure 2a,b shows the improvement over 
Bell Regio where previously there was only S-Band data. The new 
peaks in the contours correspond very closely to the detailed 
altimetry from MGN. The Heng-0 Coronas at +2N latitude, 5W 
longitude is revealed as a slight positive anomaly centered more 
over the circular coronae rather than the southern high topography 
as was indicated at the December American Geophysical Union meeting 
in San Francisco. This became evident when the Kaula apriori 
constraint, that provides numerical stability for high order 
fields, was removed and therefore only the data controlled the 
mapping of the anomaly locations (fig. 3). As a result, resolution 
in the high latitudes was completely lost but the mid-latitudes, 
40N to 10S, were clearly defined and uncontaminated by the 
constraint. This result just further reinforces the need to have 
a near circular orbit for Magellan, so there will be no need to 
apply Kaula's constraint. There presently is a plan to do this 
with an aerobraking period for 70 days after May 24, 1993. We 
would then acquire gravity data for another global coverage period 
where the high latitudes would be at near uniform resolution with 
the equatorial region. 

The research described in this article was carried out at the 
Jet propulsion Laboratory, California Institute of Technology, 
Pasadena, CA under contract to the National Aeronautics and Space 
Administration. 
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