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Mass analysis of refractory ions emitted from the moons and small bodies
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Small bodies without atmospheres (such as the moon, comets, and asteroids) are directly ex-posed to sunlight and solar
winds, causing them to emit neutral particles and charged particles (secondary particles). As a result, an exosphere forms
around these small bodies. Since particles in the exosphere may contain information about the surface composition, it is
conceivable that the mass of surface materials on small bodies could be analyzed using orbiting spacecraft without the need
for landers. However, since the emission of secondary particles depends on the element, a comprehensive understanding
of the emission mechanism is necessary. In this presentation, we will introduce a method for obtaining information on the
composition ratio of surface materials in orbit, taking into account the secondary particle emission mechanism from the
surface, using observation data from the mass spectrometer onboard the lunar orbiter “Kaguya.” Additionally, since the
Mars Moon Exploration Mission (MMX) will also observe secondary ions from Phobos using a mass spectrometer (MSA),
we will discuss the scientific outcomes of this mission as well.
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