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The Mars 2020 “Perseverance” rover’s SuperCam instrument suite [1,2,3] provides a wide variety of
active and passive remote sensing techniques [4, 5, 6, 7] including passive visible & near-infrared
(“VISIR”) spectroscopy [8]. Here we present our plans to use the VISIR technique for atmospheric
science by observing solar radiation scattered by the Martian sky, similar to the “passive sky”
technique demonstrated with ChemCam on the Mars Science Laboratory (MSL) rover [9]. Our
presentation will focus on the objectives and techniques of SuperCam VISIR atmospheric science,
but we will also present initial atmospheric science results or relevant instrument performance
validation results to the extent that such are available at the time of the conference.
The objectives of VISIR atmospheric science are O2, CO, and H2O vapor column abundances, and
aerosol particle sizes and composition. These objectives are motivated by unexpected seasonal
and interannual variability in the O2mixing ratio that is argued to be so large as to require O2
sources and sinks in surface soils [10], by evidence of surface-atmosphere exchange of H2O [11],
by the potential significance of O2 and H2O volatiles as field context for returned samples due to
their active exchanges with surface materials, and by the Mars 2020 mission [12] objectives of
characterizing dust and validating global atmospheric models to prepare for human exploration
The SuperCam spectrometers used for VISIR mode are a ChemCam-heritage reflection
spectrometer covering 385–465 nm with < 0.2 nm res. [2], an intensified transmission
spectrometer covering 536–853 nm with 0.3–0.7 nm res. [2], and an acousto-optic-tunable-filter
(AOTF) -based IR spectrometer covering 1300–2600 nm with 20–30 cm-1 res. [1, 8]. Our primary
observing strategy is the same approach used for MSL ChemCam “passive sky” observations [9]:

ratioing instrument signals from the two pointing positions with different elevation angles
eliminates solar spectrum and instrument response uncertainties that are ~100x and ~10x larger
than signals of interest for the transmission and AOTF IR spectrometers, respectively. We will also
make use of single pointings directed at the white SuperCam calibration target for less-resourceintensive water vapor and aerosol monitoring, and of multiple-pointing lower-signal-to-noise sky
scans to better constrain aerosol size and shape. Sky radiance is fit with a discrete ordinates
multiple scattering radiative transfer model identical to that of [9]. As in [9] gas abundances
are made robust to aerosol scattering uncertainties by fitting CO2 absorption bands with an
aerosol vertical profile parameter.
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