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Introduction: Dawn’s Gamma Ray and Neutron Detector
(GRaND) successfully completed Low Altitude Mapping Orbit
(LAMO) at Vesta. Over four months were spent acquiring data
in a 460-km radius orbit around Vesta (265-km mean radius). In
LAMO, strong signatures from Vesta were observed for gamma
rays and neutrons. We present preliminary abundances, detection
limits, and global maps of the elemental composition of Vesta.

GRaND overview: A complete description of GRaND is
provided by [1]. The instrument is deck-mounted and contains a
compact arrangement of 21 sensors, including a bismuth german-
ate scintillator for high-efficiency gamma ray spectroscopy up to
10 MeV, capped by a higher-resolution cadmium zinc telluride
array for gamma rays below 3 MeV, and surrounded by loaded
scintillators that measure thermal, epithermal, and fast neutrons.
By combining gamma ray and neutron spectroscopy data, meas-
urements of specific elemental abundances such as Fe, Mg, and
Si, and constraints on elemental abundances, including the aver-
age atomic mass and neutron macroscopic cross sections can be
made. GRaND is sensitive to the chemistry of the bulk regolith
(within a meter of the surface) and regional scales (a few hundred
km). An overview of measurement fundamentals, analytical
methods, and data sets are presented.

Science objectives: Vesta underwent igneous differentiation
to form a core, crust and mantle and is recognized as the progeni-
tor of the howardite, diogenite, and eucrite (HED) achondritic
meteorites [e.g., 2]. The principle aim of the GRaND investiga-
tion is to study the geochemistry of Vesta and provide context for
the HEDs. GRaND will determine the mixing ratios of HED
whole-rock end-members in Vesta’s regolith [1,3] and search for
compositions under-represented in the meteorite collection, in-
cluding evolved lithologies [4], mantle and lower crustal materi-
als, possibly exposed in large basins [5], and volatile, H-bearing
materials [1]. GRaND’s nuclear measurements of elemental
composition complement the visible to near IR measurements of
mineralogy by VIR and FC [6,7]. For example, it should be pos-
sible for Dawn’s instrument suite to determine the proportions of
pyroxene and plagioclase, with GRaND constraining the latter
[1]. Synthesis of these data sets is just beginning and will accel-
erate as Dawn departs for Ceres in August 2012.

Dawn is a NASA Discovery Mission led by the University of
California, Los Angeles (UCLA).
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