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Introduction:  We have recently completed the es-

tablishment of the Hyperspectral Optical Sensing for 
Extraterrestrial Reconaissance Laboratory (HOSER-
Lab) at the University of Winnipeg. This facility is 
designed to enable analysis of planetary materials and 
terrestrial analogues from the micro to the macro 
(field) scale. This facility was established with funding 
from the Canada Foundation for Innovation (CF), the 
Manitoba Research and Innovation Fund (MRIF), and 
the Canadian Space Agency (CSA). Initial results from 
the infrastructure already deployed is described in a 
series of companion abstracts [1-3]. Here we provide 
descriptions of the infrastructure and related facilities. 
Briefly, HOSERLab consists of a suite of spectropho-
tometers and two environment chambers designed to  
simulate Martian surface conditions and capable of 
being interfaced with some of the spectrometers. 

Spectrometer Facilities:  The spectrometers de-
signed for micro to macro spectroscopic investigations 
of planetary and terrestrial analogue materials have 
been grouped into micro-capable, fixed lab instru-
ments, and field-portable units. 

Microspectrometry.  The workhorse of the lab’s 
microspectroscopy capabilities is an integrated and 
modified system from Bruker Optics. It consists of a 
Vertex 70 FT spectrometer (for macro point spectros-
copy) coupled to a Hyperion 2000 infrared microscope 
(for micro point spectroscopy). The system has been 
modified and enhanced to provide coverage of the 
spectral range from 25,000 to 50 cm-1 (0.4-200 µm) 
with the Vertex and 25,000-370 cm-1 (0.4-27 µm) for 
the Hyperion system (through the use of interchange-
able optics and detectors), with a nominal resolution of 
0.5 cm-1. The system allows for acquisition of reflec-
tance, transmittance and ATR spectral data. Through 
the use of motorized stages and a large working dis-
tance, planetary materials contained in controlled envi-
ronments can be spectrally characterized on a grain-
by-grain basis or in 2 spatial dimensions (to simulate 
an imaging system). Swappable sample containers 
allow for macro-spectroscopy with the Vertex system 
in either reflectance or transmittance mode. 

Laboratory Point Spectrometers.  HOSERLab in-
cludes a number of instruments for acquisition of point 
spectra at the few microns to few centimeters scale. 
Two of these are intended solely for use in the labora-
tory. The first is a Jasco Model 570 spectrometer. This 
instrument is a dispersive double beam instrument, and 
covers the wavelength range from 190 to 2500 nm 

with as low as 0.1 nm spectral resolution in the 190-
900 nm range, and as low as 0.4 nm spectral resolution 
from 900 to 2500 nm. Sample accessories allow for 
acquisition of transmission or reflectance spectra.  

The second laboratory point spectrometer is a Buck 
Scientific M500 instrument. This is a scanning (not 
FTIR) instrument that covers the range from 2.5 to 17 
µm (4000-600 cm-1) with 2 cm-1 spectral resolution. 
Swappable sample accessories allow for acquisition of 
reflectance or transmittance data.  

Field-Portable Point Spectrometers. A number of 
HOSERLab’s instruments can be utilized in the labora-
tory or deployed in the field. There are four instru-
ments in the field-deployable suite. 

The first is a Delta Nu Advantage 200A Raman 
spectrometer. It is intended for acquisition of point 
Raman spectra in the laboratory or in the field. This 
unit utilizes a 633 nm HeNe laser for excitation. Its 
spectral range is 2.9 to 50 µm (3400-200 cm-1), with 
10 cm-1 spectral resolution. 

The second field-deployable instrument is an 
Ocean Optics S-2000 double grating and detector in-
strument. This unit is equipped with fibre optic cables 
allowing for flexible data acquisition in the lab or in 
the field (reflectance or transmittance). The instrument 
covers the range from 200 to 1150 nm with between 
0.3 and 0.5 nm spectral resolution. 

The Ocean Optics instrument is complemented by 
an Analytical Spectral Devices (ASD) FieldSpecPro 
HR instrument. This instrument is a fibre optic-
equipped unit capable of spectral acquisition from 350 
to 2500 nm with between 2 and 7 nm spectral resolu-
tion (the spectral sampling interval is smaller than the 
spectral resolution). Interchangeable fibre optics in-
clude a fibre bundle for near-normal simultaneous il-
lumination and reflectance measurements or with use 
with a stand-alone light source. 

The final instrument in the field-portable suite is a 
Designs and Prototypes 102F field-portable FTIR 
spectrometer. This instrument provides spectral cover-
age from 2 to 16 µm (5000-600 cm-1) with 6 cm-1 spec-
tral resolution. It uses fixed but pointable optics for 
reflectance/emission measurements in the field.  

Field-portable Imaging Spectrometers.  HOSER-
Lab’s instrument suite includes two field portable im-
aging spectrometers. The first is a Nuance imaging 
system from Cambridge Research Instruments and 
Channel Systems. This unit has spectral coverage from 
400 to 720 nm with 10 spectral resolution. It includes a 
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1.3 Mpixel detector and can focus on a target from a 
variety of distances. 

The second instrument in the imaging spectrometer 
suite is a custom-built system from Channel Systems 
of Pinawa, Manitoba. This system is based on a liquid 
crystal tunable filter from Cambridge Research In-
struments integrated with an Indigo Merlin mid-IR 
InSb camera (320 x 256 pixels). This combination 
allows for acquisition of an image cube consisting of 
contiguous 7 nm wide images from 1200 to 2450 nm.  

Environment Chambers:  We have recently com-
pleted construction and testing of two environment 
chambers designed to simulate Martian surface condi-
tions of temperature, atmospheric pressure, and com-
position, and ultraviolet light regime; these were first 
described in [4]. These chambers are equipped with 
interchangeable sapphire, polycarbonate, and zinc se-
lenide windows for use with external illumination 
sources and for spectral measurements with instru-
ments external to the chamber. Collectively, these win-
dows provide nearly 100% transmission from 200 nm 
to ~20 microns.  The smaller of these two chambers 
(mini-ME) is shown in Figure 1. As described in [3], 
we have successfully interfaced mini-ME with the 
ASD, Ocean Optics, and Designs and Prototypes spec-
trometers in order to monitor spectral changes accom-
panying exposure of various minerals (carbonates, 
clays, sulfates) to simulated Martian surface condi-
tions. An example of the quality of the spectra and the 
measured spectral changes accompanying exposure of 
the samples to Mars surface conditions is shown in 
Figure 2. The preliminary results are described more 
fully in [3]. 

Summary:  The instruments comprising HOSER-
Lab allow for examination of planetary materials and 
terrestrial analogues at a variety of scales, from micro 
to macro. The instrument suite and associated modifi-
cations were designed to enable spectral measurements 
at a variety of spatial scales, to allow for field deploy-
ment, to allow for spectral analysis of materials in 
quarantine, and to cover as wide a wavelength range as 
possible. We look forward to making access to this 
facility more widely available to the planetary science 
community in the future.  
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Figure 1.  Mini-ME Mars surface environment 

simulation chamber with 4-sample disk holder under 
sapphire window. 

 

 
 
 
 
Figure 2. Designs and Prototypes FTIR reflectance 

spectra of hexahydrite taken in the course of a 38 day 
exposure of the sample to simulated Martian surface 
conditions. 
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