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Transpolar arc formation in the absence of an interplanetary magnetic field By switch

# koyu kyogoku[1]; Masakazu Watanabe[2]; Takashi Tanaka[3]; Shigeru Fujita[4]
[1] Earth and Planetary Sciences, Kyushu University; [2] Earth & planetary Sci., Kyushu Univ.; [3] REPPU code Institute; [4]
Meteorological College

The transpolar arcs is literally the large-scale aurora that extends across the polar cap in the Sun-Earth direction. Itis known thi
the transpolar arc tends to appear during periods of strongly northward interplanetary magnetic field (IMF). The arc, togethe
with the auroral oval, is also named 'theta aurora’ from the resemblance of the overall shape to the Greek letter theta. On
formation process of the transpolar arc is that triggered by an IMF By sign change. This formation process can be reproduce
by global magnetohydrodynamic (MHD) simulations. According the statistics by Kullen et al. [2002], however, transpolar arcs
associated with an IMF By change are minor, with the majority of the arcs appearing without an IMF By switch. The purpose
of this study is to clarify the formation process of transpolar arcs in the absence of an IMF By switch. Using the Reproduce
Plasma Universe (REPPU) code (Tanaka, 2015), we performed MHD simulations by trial and error and found several cases i
which the transpolar arc structure seems to be reproduced. One is the case when the IMF intensity is strong ("20nT) and the IM
clock angle (measured from due north) rotates from "60 degrees to "30 degrees. In this case, in the ionosphere, a region of op
magnetic flux intrudes into the dawnside or duskside plasma sheet from postmidnight or premidnight, respectively, toward the
dayside, thus forming a transpolar arc structure. In numerical MHD modeling, such transpolar arc formation that initiates on the
nightside has never been reported previously. In this presentation, we report the detailed analysis of this simulation. We als
discuss observations that may support the simulation results.
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