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OH and H,O on Vesta under the moonlight
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Abstract distant, which explains the compositional dichotomy
associated to this resonance gap.

The search for OH and,B at the surface of Vesta is )

underway using the visible and infrared mapping The pyroxene-rich surface of Vesta [10, 11, 12]
spectrometer in orbit onboard the Dawn spacecraft.shares some similarities with the surface of the
To understand the origin of the OH detected on Moon, where OH and J© have been detected by

Vesta, the approach is 1) to analyze any correiatio imaging spectroscopy in the near-infrared [13, 14,
as function of composition, local time of day, 15], and for which various mechanisms have been

latitude, and morphological features, and 2) to Suggested [16].
compare those findings under the light of previous Those recent results from the lunar surface hade le
detections of OH and 4@ on the Moon, which has to establish a few hypotheses about the origintdf O
also a basaltic composition. both on the surface and in the interior. Becaussta/e
is in many ways similar to the Moon, in that itas
- airless, differentiated, basaltic body in the inSetar
1. Introduction and baCkground System, some of the same processes should have

Searching for OH and 40 on Vesta is key [1] operated [1]. OH can come from three sources which
because the presence of these molecules at th&ay all coexist (See [17] and [18] for background
surface of objects in the inner solar system is @d reviews): 1) indigenous from the original
fundamental for understanding the formation of material forming the_ ObJeCt’.Z.) in-fall of meteerit
water in the early history of the solar systemyat and cometary material containing water or hydroxyl,
as its implicatons on the mineralogical and 3) from processes associated with the solad win
thermodynamical, and geological evolution of the irradiating the surface material that can actually
planets 2, 3]. Vesta is the second largest okiject Produce such compounds.

the main asteroid belt, and is understood as aprot The Dawn spacecraft is in orbit arou_nd Vesta since
planet: It is a celestial body that is mineralogjca  JUlY 2011. The search for OH and@iis underway

differentiated — and water may have played a role using reflectance spectra between 0.25 and 5._1 pm
here —, more evolved than a most of the asterbigs, oM Dawn's Visible ~and Infrared Mapping
not as much as a planet [4, 5]. Spect_romgter (VIR) [19]. VIR has detected a Wegk
Vesta is located in the inner part of the mainrasde ~ PUt significant absorption band at 2.8 um that is
belt: Signatures of hydratation in the 3-um region &ttributed to OH [20, 21]. The nature and origi o
have been reported from some telescopic OH IS investigated by way of comparing the
observations [6], but not confirmed by others; [7], distribution of the 2.8-um band depth with
and no absorption could specifically be detected atMorphological features, mineralogical composition
2.8 um and temporal variations. Comparisons obtained with

Objects rich in hydrated minerals and water iceehav Iu_nar obser‘vations are used to detgrmine possible
been detected in the mid outer part of the main differences in the processes of formation of OH.
asteroid belt [8, 9] and beyond, however, despite t

relatively small distances, the resonance gap ketwe

the two parts of the belt makes them dynamically



2. Analysis of VIR spectra While the strengths and locations of these spectral
variations are being better defined, a searchse al

A global average reflectance spectrum for Vestenfro underway to identify the sources and processes
the Dawn Survey orbit phase is shown in Fig.1. responsible. Associations with surface morpholdgica
Molecular absorptions from OH and® exist in the  features observed at high spatial resolution it t
near-infrared between 2.8 and 3.5-um. Some weakFraming Camera (FC) are proving complex. No
spectral structure exists in this range in the glob significant correlation with temperature, also
average I/F spectrum [McCord et al., 2011 EPSC]. retrieved by VIR or with illumination suggest tiihe
The spectral domain near the short wavelength edgeformation of OH is not likely due to short-term
of the OH-HO region is also affected by incomplete surface processes, as might be the case on the Moon
calibration. However, no artifact is visible in tBes- [13, 16]. The final objective will be to derive
2.9-um range on ratioed spectra, suggesting theabundance estimates for OH angOHat the surface
instrument is responding linearly, and that a senpl of Vesta, and to compare them with abundances
correction of the response function is appropriate  found on the Moon. On the Moon, feldspathic areas
recover the signal. such as highlands show stronger absorption bands of
OH and HO. Vesta is less feldspathic than the

15 Average spectrum of Vesta g Moon. The strong pyroxene absorption bands in VIR
VIR VIR Near -Infrared detector range data indicate that Vesta surface particles are more
Visible crystalline. The crystal structure of Vesta’'s soilay
[ range i have fewer defects than lunar soils, which is less
1.0 Domain of Thermal emission f favorable to proton implantation. Analysis of
wavelength for) - contribution; incoming data is underway, with more spatial
w OH and H20 . X . .
= absorptions coverage, higher spatial resolution and improved
calibration.
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