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Introduction:  Infrared spectroscopy provides the 

only mean to determine directly the structural and thus 
mineralogical compositions of planetary surfaces via 
remote sensing. In order to interpret the remote sensing 
data, laboratory spectra of analogous materials is nec-
essary for comparison.  

Our work at IR/IS (Infrared Spectroscopy for In-
terplanetary Studies) is focused on building a database 
of mid-infrared spectra for application to expected data 
from BepiColombo, Europe's first mission to Mercury, 
anticipated to be launched in 2015 and arriving in 
2022. Onboard is a mid-infrared spectrometer 
(MERTIS-Mercury Radiometer and Thermal Infrared 
Spectrometer). This unique device allows to map spec-
tral features in the 7-14 µm range, with a spatial resolu-
tion of ~500 m.  

The mid-infrared part of the electromagnetic spec-
trum contains strong characteristic features for many 
expected mineral phases on the surface of Mercury like 
the Christiansen feature, Reststrahlen Bands, and the 
transparency feature, which help to characterize miner-
al phases [e.g. 1,2,3,4]. Aim of our work is to provide 
data for the Berlin Emissivity Database (BED) that 
compiles all reference spectra for this mission [5].  

Techniques: The IR/IS laboratory at the Institut für 
Planetologie at the WWU Münster centers around a 
Bruker Vertex 70 infrared system using DTGS and 
soon MCT detectors for mid-infrared studies (2–20µm) 
and near infrared (0.6–2.5µm). Analyses are conducted 
under high vacuum to avoid atmospheric bands. 

For reflectance measurements, a Bruker 513 varia-
ble geometry stage allows to measure samples with 
independent incidence and emergent angles (Fig.1).  

Planned Work and First Results: We are current-
ly in the calibration and testing stage of the new labora-
tory. Here, a series of standard minerals (e.g. quartz, 
olivine, a variety of different pyroxenes and of feld-
spars) in size fractions up to 250 µm are analyzed at 
different geometries (Fig. 2). Following this, we will 
start with studies of planteary materials. Our focus will 
be to asses the effects of surface processing and space 
weathering. The surface of Mercury is exposed to radi-
ation, heat, and particles, as well as impacts of large 
bodies and micrometeorites. This affects the structure 
of the mineral phases on the surface. Any infrared 
study of this material will have to take these effects 
into account for the interpretation of the MERTIS data 
[6].  
Our purpose is to study how these processes affect the 
spectral properties of the material in the mid-infrared. 

To achieve this, we will use both natural rock samples 
(impact melt rocks, lunar samples), but also analogue 
materials (e.g., for lunar regoliths, experimentally 
shocked rocks). Also, we will investigate porosity ef-
fects [7]. A further focus will be space weathering. 
Here samples that underwent artificial space weather-
ing in laboratory will be analyzed [8].   
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Figure 1: Variable geometry unit Bruker A513. 

 
Figure 2: Analysis of enstatite in the 7-14 µm range 

in various grain sizes from 0 to 250 µm at 30° angle in 
vacuum. With decreasing grain size, the transparency 
feature starts to appear at ~13 µm, while the overall 
intensity decreases. 
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