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Project Title — Laboratory analysis of Martian Recurring
Slope Lineae (RSL) analogues for comparison with CRISM
observations for detection of polycyclic aromatic
hydrocarbons

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 RSL-like environments, and to establish the spectral characteristics of Martian
soil analogue, MgCl,.6H,0, PAHSs, and various mixes of these components at various
ratios and under various environmental conditions.

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 planetary analogues.

18 distinct samples were examined, with additional sub-samples examined in various
stages of hydration. The detectability limit of PAHs was established within RSL analogues,
and diagnostic absorption features for higher concentrations of PAHs were recorded at a
number of wavelengths. A number of series of spectra were recorded with varying ratios
of PAH and salt content, and we found that drying brines within soil sample increased the
detectability of PAHs compared with soil samples void of salt.




Full Scientific Report on the outcome of your TNA visit

My TA visit at the “Cold Surface Spectroscopy” facility was between 12th and 16th
November 2018 (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. The
Martian soil analogue used was JSC Mars-1, and the salt used to create brines was
MgCl,.6H,0.

Samples were examined using both the SHADOWS and SHINE spectro-gonio radiometers
with the CarboN-IR Environmental Cell.

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.

18 samples were analysed between various spectral ranges and at 10nm spectral
resolutions for PAHs mixed with brines and Martian soil simulant.

A series of 1% PAH mix within MgCl,.6H,0 was mixed with dust at various ratios from 24-
70% dust to create a series.

A further series of MgCl,.6H,0 with between 1-5% PAH was also measured, with the 5%
PAH concentration clearly visible within pure MgCl,.6H,0, and with the detectability limit
at 2% PAH.

Wet samples with 1% PAH mixture in MgCl,.6H,0 in soil allowed PAHs to be detected,
but PAH signatures became less pronounced after drying.

We discovered that dried MgCl,.6H,0 content within JSC Mars-1 increased the ability to
detect PAHSs, as PAHs at 1.5% within soil were not visible, but <1% PAH was visible in soil
mixed with MgCl,.6H,0. This is likely due to decreased opacity of the soil due to salt
crystals.

Finally, we established end member spectra for the full CRISM range from 0.4-4 um for
JSC Mars-1, PAH mixture, MgCl,.6H,0 and for the non-hydrated version of the salt,
MgCls.

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 RSL analogues,
and the limitations of observing PAHs in briny and non-briny Martian regoliths.




Please include:
- Publications arising/planned (include conference abstracts

etc)

| plan to present my results at the 9" International Mars conference in 2019, to produce a
results paper, to carry out modelling for end members and for this work to be incorporated
into a PhD thesis.

Please add the Europlanet official Acknowledgement to each publication and dissemination
activity

“Europlanet 2020 RI has received funding from the European Union's Horizon 2020 research
and innovation programme under grant agreement No 654208”

- Host approval 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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