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We present a study on the systematic changes of Raman spectra of a series of glasses as a function of their chem-
istry. These glass compositions are considered as analogues for rock materials identified on Mars. We performed
a diffusion experiment between an iron-rich basaltic and a rhyolitic melt under reducing conditions to produce a
wide range of intermediate chemical compositions.
We then systematically acquired Raman spectra of the intermediate composition glasses across the diffusion inter-
face and correlate them with the corresponding chemical compositions derived by electron microprobe analysis.
Using a linear mixing model for the spectral evolution as a function of chemistry, we fitted a Raman parameter to
each spectrum to estimate the chemical composition of each glass. The Raman model was verified using external
natural and synthetic samples.
This study: 1) expands the Raman database of silicate glasses including alkali and iron-rich compositions as ex-
pected to be found on Mars; and 2) contributes to develop Raman spectroscopy as a quantitative tool in geological
and planetary science to estimate the chemistry of glasses on a microscopic level.
Moreover, as Raman spectrometers have been developed for two forthcoming Mars missions [ExoMars program
(2016-2018) and Mars 2020], with the benefit of this calibration, Raman spectroscopy will allow rapid, in-situ and
remotely controlled identification and investigation of silicate glasses on future extraterrestrial rover missions.


