Space Weathering on Eros:Constraints from Albedo and Spectral Measurements of Psyche Crater
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We present combined Multi-Spectral Imager (0.95 microns) and Near-Infrared Spectrometer (0.8 - 2.4 microns) observations of Psyche crater on S-type asteroid 433 Eros obtained by the NEAR Shoemaker spacecraft.  At 5.3 km in diameter, Psyche is the largest example of the craters on Eros which exhibit distinctive brightness patterns consistent with downslope motion of dark regolith material overlying a substrate of brighter material.  At spatial scales of 620 m/spectrum, Psyche crater wall materials exhibit albedo contrasts of 33-44% at 0.946 microns.  Associated spectral variations (0.8 to 2.4 microns) occur at a much lower level of 4-8%.  We report results of scattering model and lunar analogy investigations into 3 possible causes for these albedo and spectral trends: grain size, composition, and optical surface maturation.  We find that the albedo contrasts in Psyche crater are not consistent with a cause due solely to either grain size or silicate mineral compositional variations. The contrasts and associated spectral variation trends are consistent with an enhancement of the metallic component of Eros' surface materials, or with a lunar-like optical maturation difference.  These results suggest that space weathering processes may affect Eros' spectral properties. However, there are significant spectral differences between Eros' proposed analog meteorites (Ordinary Chondrites and/or Primitive Achondrites), and Eros' freshest exposures of subsurface bright materials.

