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Project Title —

Laboratory Analysis of Martian South Polar Residual Cap Analogues
for Comparison With CRISM Observations for Detection of Organics

Scientific Report Summary.
(plain text, no figures, maximum 250 words, to be included in database and published)

The aims of the experiments carried out were to generate a diagnostic spectrum for PAHs of
astrobiological interest in the context of Mars, to constrain the detectability limit of PAHs in
CO: ice, and to establish the characteristics of PAH spectral features at wavelengths other
than the absorption feature at 3.29 um, where they might be easier to discern within the
CO; ice spectrum.

The site of the experiments was the “Cold Surface Spectroscopy” facility (CSS) at Institut de
Planétologie et Astrophysique de Grenoble (IPAG) Grenoble, France in order to use the
spectro-gonio radiometer and its CarboN-IR environmental cell, which has been specifically
developed for studying Martian CO; ice.

A series of 5 separate experiments were carried out, and the detectability limit of PAHs was
established and diagnostic absorption features for higher concentrations of PAHs were
recorded at a number of wavelengths, while the limitations of detecting PAHs in Martian
regolith analogue were observed.




Full Scientific Report on the outcome of your TNA visit

Approx. 1 page

My TA visit at the “Cold Surface Spectroscopy” facility was between 16 and 20 October 2017
(5 full days).

The PAHs used were a mixture of 3 of astrobiological interest: (anthracene, phenanthrene
and pyrene) in raw form and mixed into a sample of equal parts of each PAH species. This
reflects typical PAH content from Martian meteorite analysis. A Vis-NIR spectrum of this
mixture was measured by the CSS team just prior to the TNA visit to help prepare our
program.

CO; ice samples were created in-situ and mixed in the cold room with PAH to ensure
uniform distribution and then analysed at -100°C under a CO; atmosphere within the
CarboN-IR Environmental Cell using the spectro-gonio radiometer SHINE. A full
experimental protocol has been developed to optimize the mixing and minimize the H;0 ice
contamination.

Bidirectional reflectance spectra (at single geometry) on both full Vis-NIR and partial
spectral ranges were recorded to reflect regions of interest for later comparison to
observational results from orbital sensors.

5 samples were analysed between various spectral ranges and at different spectral
resolutions for PAHs mixed with CO;ice and with Martian soil simulant.

The detectability limit for PAHs in CO; was established with reference to levels detected on
other planetary bodies, and first tests of the impact of sublimation recorded on the
evolution of spectra. Higher concentrations of PAH were also used to record diagnostic
features of PAH at various wavelengths in regions less impacted by pure CO; spectral
features.

A final set of spectra was taken of a PAH mixture in Mars simulant, and of pure Mars
simulant.

The results of these novel experiments are extremely useful in allowing the comparison of
empirical data with orbital observations from the CRISM instrument on Mars
Reconnaissance Orbiter, and establishing the detection limit of PAHs in CO; ice, and the
limitations of observing PAHs in Martian regolith.

| am a member of the Europlanet Diversity Working Group, and will be attending EPSC 2018
to discuss the results, and use them in outreach materials to encourage women in STEM
fields. In future, the results will be used to carry out modelling of end members, to develop
machine learning techniques for identification of PAH content in ice, and be incorporated
into a PhD thesis.

| would very much like to apply for a further TA visit to IPAG to carry out further
experiments to assess the characteristics of PAHs in dust and ice mixtures, as one week was
not sufficient time to prepare and study additional samples.




- Publications arising/planned (include conference abstracts)
A short paper outlining the results of the experiments is planned for submission to a journal
in 2017, and the results will also be presented at ESTEC, Netherlands for the ESLAB Extreme
Habitable Worlds Symposium, the first British Planetary Science Congress and the UK
Planetary Forum Early Career meeting in the UK, all in December 2017.

- Host a pproval The host is required to approve the report agreeing it is an accurate
account of the research performed.

The two managers of the facility, Bernard Schmitt (CNRS/IPAG, Grenoble), and Pierre Beck
(UJF/IPAG, Grenoble), approve the report and agree that it is an accurate account of the
research performed during the visit of the Cold Surface Spectroscopy facility (DPSF/CSS/TA2-
4).
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