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Remote SIMS analyses of small body surface using the solar wind sputtering
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The ejection of the surface material is one of the unique features of airless small bodies in space. The solar wind sputterin
ejects secondary ions from the surface, which reflect the abundance of the target materials. The amounts of the secondary io
are estimated to be enough compared with the sensitivities of typical spaceborne ion instruments for space plasma observatior

The KAGUYA that was equipped with ion analyzers observed the plasma environment around the Moon for 1.5 years. We
used the KAGUYA data to estimate secondary ion fluxes emitted from the lunar surface. Although the mass resolution is no
enough to clearly distinguish heavy metal ions from each other, the 1.5-year data provided the flux ratio and distribution maps o
the secondary ions.

The abundances of the secondary ions by the sputtering do not directly reflect that in the targeted materials because tt
secondary ion yields depend on the ionization ratios. Therefore, standard samples are used for calibrations in laboratory SIM
analyses. However, we have no such standard samples for spacecraft observations of the secondary ions. In this study, we u:
the empirical model derived from experiments of secondary ions and a numerical model (SDTrimSP) to estimate the secondatr
ion yields. It was proposed that the ion flux ratios to Si+ are useful to investigate small bodies’ surfaces. The empirical model
showed that it is possible to determine whether targeted bodies are primitive or evolved by measuring the secondary ions. Indee
KAGUYA data demonstrated the technique is possible.

Lander and rover explorations provide precise information on targeted bodies but they require larger costs and risks in thei
developments and operations compared to orbiter missions. Our findings show that secondary ion observation by orbiters als
provide the information of the surface materials similarly to laboratory SIMS analyses. Such observations could achieve scientific
results before landing operations and added wide-area data to precise data regarding limited areas obtained by landers and rov
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