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The analysis of the NEAR Doppler tracking data in combination with altimeter measurements from the NEAR Laser Rangefinder (NLR) has enabled the development of a combined simultaneous solution for parameters describing the shape of 433 Eros.  The spherical harmonic topography model is to degree and order 90 (spatial resolution ~ 250 m) and the gravity field is to degree and order 10 (spatial resolution ~2.2 km).  In addition the solutions provides estimates of the rotation of Eros in an inertial reference frame, the motion of Eros about the sun, and the orbit of the NEAR spacecraft around Eros during the 12-month mapping mission.  This solution, NLR393, includes over 66,000 range measurements between Earth and NEAR in orbit about Eros that position NEAR and Eros in inertial space, over 350, 000 doppler tracking measurements of NEAR, and over 1.3 million well-distributed, near-nadir, NLR observations.  This dynamical model for Eros and NEAR is then used to analyze the complete 15 million NLR observations obtained during the full mission to derive the most complete shape model possible from the observations.  The derived radius of the planet is estimated at each NLR observation after adjustment for possible timing and pointing errors at the orbital cross-over locations, which also provides an estimate of the quality of the shape model at these cross-over locations.  Based on all the NLR observations we obtain an rms of less than 10 meters at over a million cross-over locations.

Determination of Bouguer anomalies from the topography and gravity field allows quantitative study of the minor heterogeneity in the interior structure of Eros.  Results indicate that variations in the interior mass distribution can be explained solely by a regolith with a thickness of several tens of meters or by linear gradient in density of about 5 kg/m^3-km.  

