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RADIO SCIENCE AT 1999 RQ36 FOR OSIRIS-REX. D.J. Scheeres (scheeres@colorado.edu), J.W. McMahon, Y. Takahashi,
U. Colorado, Boulder, S. Chesley, JPL/Caltech, M. Nolan, NAIC/Arecibo.

Introduction

The OSIRIS-REx Radiometric Science Team goals and sup-
porting analysis are presented. Radio Science plays several
key roles in determining the environment on, within and about
the asteroid. This poster will present the range of analyses and
research investigations performed in support of these goals.
These can be divided into several main tasks. Analysis of the
dynamical environment about the nominal asteroid model, de-
termination of the asteroid gravity field, mapping the gravity
field to the surface of the asteroid, and using this information
for probing the internal structure and mass distribution within
the body.

Analysis of the Dynamical Environment

A spin state and shape model for 1999 RQ36 has been es-
timated from radar observations [1] and its mass has been
estimated by measuring the Yarkovsky effect on the asteroid
[2]. Based on this information we can determine the orbital
environment about the body. We find limitations on the orbit
semi-major axes as a function of particle size, accounting for
tidal and solar radiation pressure and the asteroid gravity field.
This analysis is also important for understanding the allowable
orbital dynamics for the spacecraft as well.

Determination of the Asteroid Gravity Field

The asteroid mass and gravity field coefficients will be deter-
mined during two main mission periods. First, upon arrival
the spacecraft will undertake a few slow hyperbolic flybys of
the asteroid to determine the total mass and detect the lower
degree and order gravity coefficients. Then later in the mission
there is a period of low, near polar orbits dedicated to determin-
ing the asteroid spherical harmonic gravity field coefficients.
Analysis shows that these should be detectable up to fourth
degree and order, at least. We will present the details of this
process and our current best estimates of parameter estima-
tion. Also included in these estimates are spacecraft trajectory
reconstruction, asteroid rotation state, and other parameters.

Surface Gravity Field

For non-spherical bodies the spherical harmonic gravity field
cannot be mapped to the asteroid surface, as it becomes diver-
gent in general. Thus it is necessary to develop methods for
mapping the gravity field determined from higher orbit down
to the surface. There are several different methodologies that

we have developed for performing these mappings, and will
present these different approaches in brief.

Geophysical Analysis

Given the measured asteroid environment, in conjunction with
the improved shape models, the interior stresses and strains
of the asteroid can be probed, along with constraints on the
density distribution through the body. The main methods and
conclusions that will be drawn from these analyses will be
discussed.

Figure 1: Synchronous Orbits about 1999 RQ36

Figure 2: Slope Distribution on 1999 RQ36
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