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Introduction

The Dawn spectrometer, VIR-MS (Visible and In-
fraRed Mapping Spectrometer), acquired data dur-
ing Approach, Survey, High Altitude Mapping Orbit
(HAMO) and Low Altitude Mapping Orbit (LAMO)
covering a large part of Vesta’s surface [1]. VIR pro-
vides data in two distinct channels: visible (0.25 - 1
µm) and infrared (0.95 - 5.02 µm), producing hyper-
spectral cubes of 432 bands for each channel [2]. The
data obtained allow to investigate the mineralogical
composition of the asteroid surface. Here we present a
spectral analysis of the bright materials on Vesta.

Spectral analysis

Vesta presents a large distribution of bright material
principally concentrated at mid-southern latitude be-
tween 0◦ and 60◦ S [3], with two gaps in the equa-
torial region, while the south pole appears free from
bright deposits (see the map in [4]). The nature of
these deposits is variegated. Bright materials on Vesta
are classified in: Crater Wall/Scarp Material, Radial
Material, Slope Material, Patchy Material, Spot Ma-
terial and Diffuse Plains Material. The bright areas,
often, present characteristics belonging to more than
one category. For more details see [4]. Vesta is char-
acterized by a basaltic surface and its spectra presents
two strong absorption bands at 0.9µm and 1.9µm as-
sociated with the pyroxenes [5]. Band depths (BD) of
the bright materials are deeper than the surroundings
and this could indicate an higher abundance of pyrox-
enes. Band depth is also affected by grain size dis-
tribution and abundance of opaque materials [5] and
to distinguish the contribute of each parameter is not

easy. The grain size has an important effect on both
reflectance and BD. Currently the Vesta’s grain size is
not well known and it will be subject of future studies.
Bright deposits present an albedo higher than the Ves-
tan average, i.e. about 0.38. For instance, crater walls
and bright ejecta have an albedo level 40% higher,
whereas bright spots are 20% brighter than the rest
of the surface [3]. From the VIR-IR data, it is pos-
sible to get the thermal map of Vesta, these data reveal
that bright areas have a lower thermal emission, corre-
sponding to lower temperature [6]. Here we show two
examples of bright deposits relative to the Tuccia and
Oppia craters. Tuccia crater (lon 196◦ E, lat 40◦ S)
(FIG. 1A) contains an evident Radial Material bright
deposit. The VIR HAMO RGB image (R: 1.4 µm,
G: 1.2 µm, B: 1,9 µm) of Tuccia highlights clearly
that the ejecta of the crater have spectral characteris-
tics different from the background (FIG. 1A). The Op-
pia crater (lon 310◦ E, lat 8◦ S) contains three types of
bright deposits: Crater Wall Material (region B, C FIG.
2A), Radial Material (region A FIG. 2A) and Slope
Material (region B, C FIG. 2A). In both the RGB im-
ages it is possible to notice that the bright areas have
a yellow dominance (FIG. 1A, FIG. 2A). The band ra-
tio relative to the band I (0.93µm/0.75µm) and band
II (1.9µm/1.4µm) of the Tuccia (FIG. 1B-C) and Op-
pia (FIG. 2B-C) regions show a big difference between
bright deposits and the average surface. The distribu-
tion of the bright materials in Tuccia presents more
variations for the band ratio in FIG. 1B than that in
FIG. 1C respect to the neighboring areas and as it is
possible to notice from the FIG. 1E, BDI and BDII of
the bright regions are deeper than the adjoining areas.
Oppia instead, shows a similar distribution for both the
band ratio. The thermal flux at 5µm confirms that the
thermal emission of the bright deposits is lower than
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the other region as shown in FIG. 1D and FIG. 2D and
it is interesting to notice that there is a clear correspon-
dence between the bright deposits and the low thermal
flux regions.

Summary and Conclusions
Vesta presents an heterogeneous distribution of bright
materials principally concentrated at latitude between
0◦ and 60◦ S. Bright areas are characterized by deeper
band depth, albedo higher up to 40% than the Vestan
average and low thermal emission. Grain size, space
weathering, impacts that have exposed fresh material
etc., could influence the reflectance level and band
depth. A more detailed analysis of the HAMO and
LAMO high resolution data will improve the results
about the nature and the spectral characteristics of the
bright regions.
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Figure 1: FIG. 1A: RGB (R: 1.4 µm, G: 1.2 µm, B: 1,9
µm) HAMO image of Tuccia crater in cylindrical pro-
jection (resolution: 180 m/pixel). FIG. 1B: Band ratio
0.93µm/0.75µm relative to Tuccia crater. FIG. 1C:
Band ratio 1.9µm/1.4µm relative to Tuccia Crater.
FIG. 1D: Maps of thermal flux at 5µm of the Tuccia
crater. FIG. 1E: Blue spectrum: mean spectrum of a
Bright Material region (BM) in the Tuccia areas (re-
gion C in FIG. 1A). Green spectrum: mean spectrum
of the region D in FIG. 1A.

Figure 2: FIG 2A: RGB (R: 1.4 µm, G: 1.2 µm, B: 1,9
µm) HAMO mosaic of the Oppia crater in cylindrical
projection (resolution: 180 m/pixel). FIG. 2B: Band
ratio 0.93µm/0.75µm relative to Oppia crater. FIG.
2C: 1.9µm/1.4µm relative to Oppia Crater. FIG. 2D:
Maps of thermal flux at 5µm of the Oppia region.


