University of Winnipeg Planetary Spectrophotometer Facility (PSF)

The University of Winnipeg's Planetary Spectrophotometer Facility was established in
2003, and builds on our experience in planetary science and remote sensing.

The main goal of the PSF is to enable spectroscopy-based analysis of planetary materials
and analogues and includes both field-portable and laboratory (bench-top) instruments, as

well as some associated instrumentation.

Areas of Research Interest

The relevant astrobiology expertise at the University of Winnipeg is focused on the uses
of optical spectroscopy largely for understanding the astrobiological potential of other
planets from a geological perspective. PSF activities in this area include:

e characterizing the geology of terrestrial analogue environments and materials that
can provide insights into the possibility of similar environments and extinct or
extant life on other planetary surfaces

e identifying and characterizing new terrestrial analogue sites that may have
astrobiological importance

e analyzing optical remote sensing data from various planetary missions

e developing analytical techniques and instruments for planetary exploration

Recent and Ongoing Projects

Recent and ongoing projects relevant to astrobiology include:

e a concept study of a drill-equipped Mars rover (Inukshuk)

e a concept study for a Mars microrover (Kapvik)

e a Mars Methane Analogue Mission to explore technologies and operational
scenarios for determining the origin (biogenic/abiogenic) of methane on Mars;
this mission will be undertaken at asbestos mines in Quebec which offer goos
geological analogues to Mars

e asample return mission from a primitive (organic-bearing) asteroid (OSIRIS-
REXx)

e aproposal to investigate the trace gas composition of Mars from an orbiter
(MATMOS)



PSF Facilities
The facilities available at PSF fall into a few main categories:

(1) planetary simulation facilities and sample quarantine and handling;
(2) field portable spectrometers;

(3) laboratory spectrometers, and

(4) associated equipment.

1. Planetary simulation facilities and sample quarantine and handling:

e alarge (0.4 m’) and small (10 cm?) capacity Mars surface environment simulation
chamber with the ability to reproduce Mars atmospheric pressure and
composition, temperature control, and UV irradiation environment

e alarge capacity (0.3 m’) sealed glove box for sample handling and analysis in a
neutral environment

2. Field portable spectrometers are portable, battery operated units for use in the field:
e ASD Field Spec Pro HR spectrometer: 300 - 2500 nanometre range
e Ocean Optics S2000 spectrometer: 200-1160 nanometre range
e D&P Model 102F FTIR spectrometer: 2 - 16 microns range

3. Laboratory spectrometers are bench-mounted units at the PSF for measurements of
optical spectra in various modes (transmission, reflectance, ATR, etc.):

e Buck Model 5000 dispersive IR spectrometer: 2 - 16 micron range

e Bruker Vertex 70 and Hyperion 2000 micro-FTIR: 0.4 - 200 micron range

e Jasco V570 dispersive spectrometer: 200 - 2500 nanometre range

4. Other (associated) equipment. Optical spectroscopy studies in the field and in the
laboratory can be extended with the PSF's additional instrument capabilities:
e a CRI 1-megapixel hyperspectral imager: 400 - 720 nanometres
a CRI 1-megapixel hyperspectral imager: 650 - 1100 nanometres
a Nuance 320x256 pixel hyperspectral imager: 1200 - 2450 nanometres
a Delta Nu Advantage 200A field-portable Raman spectrometer: 200 - 3400 cm’™
a Delta Nu Rockhound field-portable Raman spectrometer: 200 - 2000 cm™
a Carlos Erba EA1110 CHNS/O elemental analyzer
an Oxford Instrument XMET-3000 field-portable XRF analyser (Z>Mg)
a field-portable Palintest multi-parameter water quality analyser

The PSF also has a publicly-accessible data base of reflectance spectra for a wide range
of minerals and other geological materials. Additional details on the PSF, its capabilities,
and downloadable data bases can be found at the web site: http://psf.uwinnipeg.ca
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