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The Martian moons Phobos and Deimos would contain
ultramafic quenched glass if they were formed by a giant impact
[1]. A series of our studies aim to provide laboratory dataset that
will be used to interpret the Raman spectra of surface materials
obtained by the Raman spectrometer for MMX (RAX) in the
Mars Moons eXplorer (MMX) mission. Raman spectroscopy can
identify crystalline minerals (such as olivine) on Phobos if exist;
however, laboratory data are very limited for ultramafic
quenched glasses. In our previous study [2], we synthesized
quenched glasses with different Fe/Si ratios simulating different
types of the impactor for the moon forming impact on early
Mars. Our results showed that the Raman spectra for ultramafic
quenched glasses are characterized by broad bimodal peaks. The
intensity ratio of these broad peaks shows a positive correlation
with the Fe/Si molar ratio of the quenched glass. However, the
features of Raman spectra could be also affected by the
abundances of other major elements and the redox state of Fe.

In the present study, we investigate the effects of the
abundance of other major elements and the redox state of Fe on
the Raman spectra of ultramafic quenched glass. We synthesized
quenched glasses with different Mg/Si and Mg/Fe ratios using
aerodynamic levitation and a CO2 laser. Our results show that
broad bimodal peaks appear at Mg/Si < ~0.67 similar to our
previous study [2]; however, there was no clear correlation
between Mg/Si ratio and the intensity ratio of the broad peaks
unlike our previous results for the Fe/Si ratio. At Mg/Si ~1.8, the
sharp peaks of olivine appear in the Raman spectra overlapped
with the broad bimodal peaks. When glasses contain no Mg, the
Raman spectra become a unimodal peak without the broad peak
in the high wavenumber band. These characteristic features of
the Raman spectra would allow us to distinguish different types
of impact glasses, such as Mg-rich type, Fe-rich type, and Si-rich
type, possibly existing on Phobos in the MMX mission.
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