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Introduction:  Topic of this work is the model of the 

Ceres’ surface composition based on the data coming 

from the VIR instrument [1] onboard Dawn [2].  

The Dawn spacecraft reached Ceres in early 2015, 

starting a thorough observational campaign at three 

different orbital altitudes.  

The Visible InfraRed (VIR) mapping spectrometer 

combines high spectral and spatial resolution in the 

VIS (0.25-1m) and IR (1-5m) spectral ranges. 

Here we focus on the data obtained from the Ahuna 

Mons region, a pyramid shaped mountain, unique on 

the Ceres’ surface, and a near hexagonal crater.   

The Ahuna Mons data were acquired by VIR during 

the HAMO (High Altitude Mapping Orbit) with a nom-

inal resolution of ~370 m/px. 

 

Method:  In order to model the measured spectra, we 

have taken into account Hapke's radiative transfer 

model [3], which allows one to retrieve the relative 

abundances of the spectral end-members. The optical 

constants of the spectral end-members are obtained by 

applying the methodology described in [4] to IR spec-

tra reflectance obtained from the RELAB database. 

The observed spectra of Ceres surface are affected by 

thermal emission at wavelengths longward of ~3 μm 

which prevents a comparison with laboratory data. 

Thus to model the whole wavelength range measured 

by VIR, the thermal emission is modeled together with 

the reflectance, thanks to the link between emissivity 

(ελ) and the single scattering albedo (w): ελ = H(μ,w) x 

γ(w), being μ the emission angle and H the Ambartsu-

mian-Chandrasekhar function [3]. For further details on 

the method, see reference [5].  

Results: The possible end-members responsible for the 

spectral features on Ceres are those suggested by [6]: 

Mg-phyllosilicate (antigorite), NH4-montmorillonite, 

carbonates (mainly dolomite) and a dark material 

(magnetite). For each pixel, we model the reflectance 

spectrum as a mixture of those components. Abun-

dances of the end-members are retrieved and projected 

on the Ceres surface. The Ahuna Mons presents clear 

differences with respect to the surrounding region, in 

particular more carbonates, less ammonium montmoril-

lonite, and an asymmetric distribution of the Mg-

phyllosilicate. 

 

 
Figure. Panel a: context image at 1.7 μm. Ahuna Mons 

(310.5°E, 11.5°S)  is on the top of the image. Panels b, 

c, d: abundances of the endmembers: ammonium 

montmorillonite (b), antigorite (c), carbonates (d). 

Stronger color indicates weaker abundance of the end-

member. Stripes are produced by flat field artifacts.  
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As shown in the figure, the content of carbonates on 

the sides of Ahuna Mons stands out against the back-

ground, while the top of the mountain presents a com-

position similar to the average one.  

The compositional model should not be affected by the 

different illumination conditions, because the model 

takes into account the viewing geometry information. 

This is confirmed by the maps of abundances of Ahuna 

Mons which present a similar behavior on both sides of 

the mountain regardless their exposure to solar radia-

tion. However subtle contrast of abundances can be 

produced by a weak correlation with the viewing ge-

ometry as it could be the case of the crater rim.  
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