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Scientific data sets acquired by not only Japanese lunar mission SELENE (Kaguya), but also other
countries' missions, have become new standard for lunar science. Analyses of these data have been
providing several new knowledge and changing some hypotheses into the truth of the Moon. In
concurrence with these studies, some countries including Japan are planning future lunar missions. In this
session, we will discuss scientific results based on newly acquired lunar data, strategy for future
missions including SLIM, and theoretical and experimental studies for lunar science. 
 
 

 

A new model of the boundary layer of the lunar wake
*Masaki N Nishino1, Yoshifumi Saito2, Hideo Tsunakawa3, Yuki Harada4, Shoichiro Yokota5, Futoshi
Takahashi6, Masaki Matsushima3, Hidetoshi Shibuya7, Hisayoshi Shimizu8 (1.ISEE, Nagoya University,
2.ISAS/JAXA, 3.Tokyo Institute of Technology, 4.University of Iowa, 5.Osaka University, 6.Kyushu
University, 7.Kumamoto University, 8.ERI, The University of Tokyo)
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Refilling of the tenuous lunar wake by solar wind plasma has been one of the fundamental phenomena of
planetary plasma sciences. Because a portion of the solar wind electrons has much higher speed than
protons, it has been widely accepted that suprathermal electrons precede protons to come into the wake
along the interplanetary magnetic field. In this model, ambipolar (inward) electric fields around the wake
boundary generated by the charge separation attract the surrounding solar wind protons into the central
lunar wake. However, such treatment has implicitly assumed one-dimensional motion of the solar wind
plasma along the magnetic field. Here we propose a new model of the wake boundary close to the Moon,
taking into account the three-dimensionality of solar wind proton motions; Solar wind protons come into
the lunar wake owing to their gyro motion and large inertia without help of suprathermal electrons, and
those protons form an ion boundary layer between the surrounding solar wind and the tenuous region
deeper inside the wake. We call this layer the wake ion boundary layer (WIBL). In this model, ambipolar
electric fields would exist at the inner edge of the WIBL. This new model well explains electron
signatures around the wake boundary detected by Kaguya (SELENE) at ~100 km altitude from the lunar
surface. In addition, we suggest that the potential drop in the WIBL along the Kaguya orbit is several
tens V, which is an order-of-magnitude smaller than the values previously reported as the wake boundary
potential (400 V by Wind observation and 480 V by NOZOMI). We will discuss the reason of this
discrepancy to obtain a comprehensive view of the lunar wake boundary.


