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Sampling a torched planet: MESSENGER observations of Mercury’s
ionized exosphere
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During its two 2008 flybys, the Fast Imaging Plasma Spectrometer (FIPS) sensor on MESSENGER observed Mer-
cury’s ionized exosphere during the probe’s passage through the planet’s magnetosphere. These unprecedented
observations over the range 100 eV/e to 14 keV/e provide signatures of the intense interactions of the helio-
spheric space environment with Mercury through ion sputtering, chemical sputtering, and micrometeoroid impact.
Ion sputtering leads to the release of Mg and Na, as well as Fe and other components. The existence of these
components was predicted from the observation of neutrals from Earth and in situ. FIPS observations from both
encounters indicate that these neutrals must extend to altitudes of several planetary radii where they are photo-
ionized in the solar wind and magnetosheath. The change in interplanetary magnetic field direction between these
two flybys is observed to produce major changes in the spatial distribution of these planetary ions at high altitudes.
However, the ionized exosphere contains substantial contributions of molecular species, such as H20 ions. These
ions either could be released when micrometeoroids bombard the planetary surface, or they could come from
chemical sputtering, when heliospheric ions react with particles on Mercury’s surface. The presence of substantial
molecular fluxes during both flybys is indicative of a distributed source and possibly favors the chemical sputtering
explanation. The presence of doubly ionized C and O components in the ionized exosphere is possibly a signature
of heliospheric particle or dust populations or magnetospheric plasma processes, as well as micrometeoroid bom-
bardment of Mercury’s surface. Here we offer a summary of FIPS measurements and their interpretation in the
context of simulations of Mercury’s strong interactions with its heliospheric neighborhood.



