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Introduction:  In this work we present new tele-

scopic observations of the Vesta asteroid made at the 

Subaru Telescope by using the COMICS IR spec-

trometer. We obtained 5 different observations in 5 

days, at two different epochs, during 2016 and 2017. 

By applying standard data reduction for this kind of 

telescopic observations, a thermal model has been ap-

plied to retrieve the spectral emissivities. The spectra 

have a S/N of 100-300 and show weak but definitely 

real features attributable to residual Reststrahlen bands 

and a Christiansen peak compatible with the presence 

of pyroxene minerals. 

Vesta Basics:  Vesta has been explored and 

mapped in detail by the Dawn space mission [1]. The 

measurements obtained by the VIR spectrometer 

demonstrated that Vesta is the parent body of the HED 

meteorites [2], in which the pyroxene mineralogy var-

ies locally. Small deposits of olivine were found in the 

northern hemisphere of the asteroid [3,4]. The regolith 

grain size has been suggested to be < 45 micron [5]. 

Nevertheless, plagioclases which are one of the most 

important mineralogical component of the HED have 

not been detected on the surface of Vesta yet, since 

they have not strong spectral features in the NIR. In 

addition, due to orbital and geometrical constraints, the 

northern hemisphere was not mapped completely and 

in large part it is still not explored.. 

Observations and data reduction:  The intent of 

observing Vesta after the Dawn results, is to try to ob-

serve olivine occurrence in the unobserved portion of 

the northern emisphere, to possibly identify plagioclase 

presence  and finally to discern the Vesta hemispheric 

difference evidenced by Dawn with a diogenitic rich 

southern hemisphere and an eucritic rich northern one. 

Therefore, the observations have been planned in order 

that the footprints could reflect this strategy. As they 

are groundbased observations of a distant and relative-

ly small object, the footprints cover practically the en-

tire Vesta surface, with the 2016 observations being 

centered on the southern hemisphere and the 2017 on 

the northern ones. 

Vesta was observed on 23-24 January 2016 with 

two consecutive observations of 30 minutes. The 

HD5112 star was also observed to be used as standard 

for removing absorptions of Earth’s atmosphere and 

estimating the seeing size. The air mass during the 

spectroscopic observations of Vesta was 1.205, where-

as the exposure time was 0.904 s. Background 

(sky+telescope) was substracted from target spectra, 

then flat-field and spectral calibrations were per-

formed. The successive data reduction operations were 

image transformation, shift-and-add spectra to improve 

SNR and retrieval of Vesta spectra by means of stand-

ard spectra. In order to retrieve the average spectral 

emissivity of Vesta surface, the observed radiance 

spectra are modelled integrating the surface thermal 

emission over the disk, taking into account the actual 

observing and illumination geometry of each observa-

tion. The best fits are obtained by using the sub-solar 

temperature, an emissivity baseline level and the sur-

face roughness as free parameters (Fig.1).  

Previous telescopic observations:  Vesta has been 

already observed in the mid-IR by the ISO telescope 

with ISO-PHOT instrument [6], the Kuiper Airborne 

Observatory (KAO) [7] and the Palomar observatory in 

the framework of the MIDAS project [8]. After a pre-

liminary re-analysis we discarded the KAO data be-

cause they are not reliable [Cohen, personal communi-

cation]. 

Analysis: The Subaru spectra have a low spectral 

contrast and the 2016 spectra are noisier, being the 

observation geometries less favourable. However, all 

show few common spectral features, in particular F1 

(10.5-10.7 m) and F2 (11.2-11.5 m), which are 

compatible with reststrahlen features of pyroxenes. The 

Christiansen frequencies obtained with the Subaru and 

ISO (8.52 and 9.08 m) are very different, pointing to 

a pyroxene and olivine composition, respectively. We 

believe that both the very large spectral contrast and 

the composition retrieved by the ISO observation make 

these data not completely reliable. As matter of fact, 

olivine is very rare on Vesta and its low abundance 

cannot account for the presence of a Christianesen 

peak. Nonetheless, the ISO spectrum seems to exhibit 

the F1 and F2 features. MIDAS observations, similarly 

to the Subaru spectra, present an emissivity with very 

low spectral contrast, and show the F1 and F2 features, 

even though the Christiansen feature is not clear.  

Laboratory measurements: The SUBARU spec-

tral analysis has been supported by the comparison 

with emissivity laboratory spectra of plagioclase and 

pyroxene minerals already present in the spectral li-

braries (ASU and PEL). To have a more relevant com-

parison with material from Vesta we acquired Mid-IR 

emissivity spectra of 1 Eucrite and 2 Howardites at 
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different grain sizes. The comparison of these emissivi-

ty spectra with the ones retrieved by the Subaru obser-

vations, confirm the presence of the F1 and F2 features 

in pyroxenes and in the eucrite sample.   

Discussion: Our results are in line with what found 

by the Dawn space mission. The presence of very weak 

features such as F1 and F2 and the very low spectral 

contrast, suggests the presence of a very small grain 

size regolith, as suggested by some Dawn-VIR analy-

sis. The pyroxene composition is in agreement with the 

HED mineralogy, as shown by the spectral comparison 

with the laboratory data. Subaru spectra show subtle 

differences between the 2016 and the 2017 campaigns. 

Further analysis is ongoing to understand this spectral 

behavior in terms of Vesta hemispheric diversities.  
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Fig.1. Observation of 12th of December 2017. 

(Top) Calculated flux and corresponding fit. (Middle) 

Retrieved emissivity. (Bottom). Emissivity relative 

error.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.2. Vesta Emissivity  retrieved from different 

observational campaigns: ISO (green), MIDAS-

Palomar (red), Subaru (black, grey, brown, cyan, blue). 

Common features such as Christiansen features and 

other residual reststrahlen features (F1and F2) are indi-

cate and marked by arrows. The grey shadowed rectan-

gle is a spectral region where terrestrial atmosphere 

contribution is strong and the data are not reliable. 
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