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Simulation on the ratio of sodium to potassium in the exosphere of Mercury

# Kanae Kaneko[1]; Masato Kagitani[2]; Shoichi Okano[3]
[1] Planet. Plasma Atmos. Res. Cent., Tohoku Univ.; [2] Dep. of Geophys., Tohoku Univ.; [3] PPARC, Tohoku Univ.

http://pparc.geophys.tohoku.ac.jp/

The ratio of sodium to potassium in the exosphere of Mercury is higher than that on other solar system planets. Howevel
previous studies have not revealed the cause of such high Na/K ratio. The purpose of this study is to investigate the cause
observed high Na/K ratio on Mercury.

Because atoms in the exosphere of Mercury are ejected from the surface, the Na/K ratio in the exosphere will reflect the rati
in the surface if the production and loss rates for sodium and potassium are identical, but such high Na/K ratio on the surfac
seems not plausible. Therefore, the observed Na/K ratio suggests that the production and loss rates for sodium and potassit
are different and the causes of this difference seems to be the affect ions to reimpact onto the surface. Since the gyroradius
potassium ion is larger than that of sodium ion, it is expected that the amount of impact of potassium ion and sodium ion ontc
the surface will be different (Potter et al., 2002). We take into account this effect in our study and investigate the quantity of the
impacted potassium ion and sodium ion by means of simulation.

To evaluate the amount of impacted ions, we calculated the exospheric distribution of neutral atoms with taking the source an
loss processes into account, and then produced the ion distributions. The trajectories of ions were calculated using thus obtain
ion distributions as the initial condition, and the amount of impacted ions were evaluated. Proposed source processes of Mercury
exosphere are thermal desorption, photo-stimulated desorption, micro meteorite vaporization and solar wind sputtering, and ol
simulation was performed for each of these source processes.

At the presentation, we report the obtained amount of impacted ions and discuss their influence on the Na/K ratio in the presel
exosphere on Mercury.
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