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Introduction:  The Ma_Miss (Mars Multispectral 

Imager for Subsurface Studies) instrument onboard of  
ExoMars 2018 mission to Mars will investigate the 
martian subsoil down to a depth of 2 meters [1]. 
Ma_Miss is a miniaturized spectrometer, completely 
integrated within the drilling system of the ExoMars 
Pasteur rover; it will acquire spectra in the range 0.4 – 
2.2 µm, from the excavated borehole wall. The spec-
troscopic investigation of the subsurface materials will 
give us precious informations about mineralogical, 
petrological and geological processes, and will give 
insights about materials that have not been modified by 
surface processes such as erosion, weathering or oxida-
tion.  

The instrument:  The spectrometer will be com-
pletely integrated within the rover drilling system [2]. 
A 5W lamp and an optical fibre bundle provide the 
illumination of the target; the Optical Head (OH) has 
the twin task of focusing the light on the target (1 mm 
spot) and of collecting the scattered light from the tar-
get (100 µm spot). A single optical fibre then carries 
the light to the spectrometer. The optical fibres system 
is hosted within the driller, and thanks to four 50-cm 
extension rods a 2-m depth can be reached. A sapphire 
window is the interface between the OH and the target; 
the focal distance is less than 1 mm; the sapphire win-
dow is characterized by a high transparency and hard-
ness. The instrument can operate in two main different 
modes: it can acquire spectra during the translation 
movement of the drill, thus obtaining a column image, 
or it can acquire spectra during the rotational move-
ment of the drill, acquiring a ring image.  

Tests and preliminary measurements:  A series 
of laboratory tests and measurements have been per-
formed with the Ma_Miss instrument laboratory model 
(breadboard). Presently the breadbord consists of the 
following subsystems: the illuminating system, illumi-
nating and collecting optical fibres, the OH and the 
sapphire window. In order to acquire reflectance spec-
tra it is necessary to couple the breadboard with a la-
boratory commercial spectroscope; we used two spec-
troscopes, a B&WTek and a FieldSpec. 

Spectral targets preliminary tests. Preliminary tests 
have been performed with LabSphere spectral targets. 
They are specific metal oxides (dysprosium, erbium, 
holmium oxide and an MC reflectance factor) with 

many narrow absorption features in the VIS-NIR 
range. One reflectance spectrum among the four meas-
ured is in fig.1. 

Sample preliminary measurements. VIS-NIR re-
flectance spectra have also been acquired from differ-
ent positions on a volcanic rock sample (basaltic ande-
site, a slab sample from Stromboli Volcano, Aeolian 
Islands, Italy). Both in these tests and measurements, 
spectra have been acquired in the range 0.4 – 1.8 µm 
(see fig.2). 

 

 
 
Fig.1: VIS-NIR spectrum of one of the four Lab-

Sphere spectral targets analyzed (MC Reflectance fac-
tor). The blue line is the spectrum provided by the 
manufacturer; the black line is the spectrum acquired 
with Ma_Miss breadboard. The spectra in the two 
channels VIS (0.35-1.0 µm) and NIR (1.0-1.8 µm) 
have been acquired separately. 
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Fig. 2: The volcanic rock sample (small slab; San 

Bartolo Lava, Stromboli, Aeolian Islands) that has 
been analyzed with Ma_Miss breadboard. VIS-NIR 
spectra have been acquired in different positions on the 
rock surface (here we see VIS spectra). In each of the 
five areas (A,…,E) a certain number of spectra have 
been acquired. We can see the clear spectral (and min-
eralogic) heterogeneity between the selected areas. 
This rock can be classified as Basaltic Andesite.  
 

The spectral library: In order to build a laboratory 
Spectral Library as a support for the Exo-
Mars/Ma_Miss experiment, we are acquiring VIS-NIR 
reflectance spectra on a series of Terrestrial Mars Ana-
logs samples. The instruments used are the SPIM facil-
ity [3], the FieldSpec coupled with a goniometer [4] 
and, for several samples, the Ma_Miss breadboard. We 
have analyzed different samples, that could be indica-
tive of different geological environments on Mars: a 
red micritic limestone (rock slab and powder; sample 
from Umbria, Italy) [5]; a series of five volcanic rocks 
samples (rock slab and powders; samples from Aeolian 
Islands, Sicily, Italy); a Martian meteorite (Chassigny, 
powder). Here we report the spectra of some of the 
lavas from Stromboli and Vulcano; they have been 
classified as basalts, basaltic andesites, Ol-Px porphy-
ritic basalts and mugearites (see fig. 3). 

In the next months we will acquire new spectra 
from other terrestrial Mars analogs using Ma_Miss 
breadboard, in order to have a spectral library useful to 
interpret the ExoMars data.  

 
 

 
Fig.3: VIS-NIR spectra of one of the five rock 

samples from Aeolian Islands (Scoriae of La Sommata; 
Vulcano; two small fragments). This basaltic lava 
(blue and green lines; FieldSpec) has been compared 
with the spectrum of a Porphyritic Glassy Andesite 
(red line; ReLab). 
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