Self-cleaning Sulfides as Mercury Hollow Bright Material
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Hollows, Mercury’s unique evaporation features The visual and infrared spectra of ion-irradiated Mg$S suggest

and sulfides in their role as hollow darkening agents trends of increased and preserved reflectance MSsc - fresh
MgSBC - 2 keV H-
Two different MgS samples were used, sourced from Zegem ZMC sample expressed brightening in the UV and lower VIS spectral ' MgSzuc - fresh
Metals&Chemicals Ltd. (ZMC) and Benchem (BC), respectively. Unlike range but a ~10% darkening in the upper VIS (> 500 nm), whereas the MgSzmc - 2 keV Hy *
in FeS, a brightening was seen in all MgS spectra in both the VNIR BC sample showed either no change or a darkening in the UV, with 0.201 Mg>zme - oxidized
and mid-infrared (MIR) range. In the visual to near infrared (VNIR), brightening in the VIS. To understand if this behavioris a

significantly different spectral shapes were found for the ZMC and BC geometrical or a chemical effect, we reviewed the two samples’
samples. Furthermore, the samples reflected slightly differently in the surface compositions and bond-chemistry data together with their
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Planet Mercury is home to the unique features called hollows that are presumed to be created by qi_) _______ —— Fresh % 0.4 - ZMC (dashed lines). The irradiated samples (light gray) have a
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evaporation processes. What distinguishes these features is their brightness in the visual to near o 2 kzv Hé+ o consistently higher rcjzflec'.cl\{lty In the MIR than the un|rrad|ated.(fresh)
oxidize 0.2 ¥ samples. The heavily oxidized sample (yellow) is the darkest, with a
infrared. Sulfides were proposed as possible darkening agents that, when removed, would reveal -=== zgisyn [OL=222°°] reflectance well below the fresh samples.
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irradiation. To test this, we irradiated CaS and MgS with HJ ions at typical solar wind speeds. (yellow). Two unirradiated reference samples are shown, whereas one is fresh (syn) and one is old and oxidized (old).
With the surface composition likely ruled out as the cause for the difference
between the shapes of the VNIR reflectance spectra, we compared the grain-
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= O H H Periodic Table of the Elements chemical bond information of the surface is analyzed. In the .
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changes in valence electron configuration.[**lIncreased negative charge density thus rejects the possibility of S mobilization in MgS, contrary to the
(electronegativity) raises photoelectron kinetic energy, lowering binding energy. This A observed mobilization in FeS. Removal of the contaminants
environment and informs on the different bonds present at the sample surface. brightening of the Mg-sulfides in the MIR and VNIR. It does,
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between the two samples in VNIR.
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