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Magnetospheric structure and plasma convection associated with theta auroras :
Next-generation M-I code simulation
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Atheta aurora is an optical phenomenon that consists of an &quot;auroral oval&quot; (a luminous ring) and a &quot;transpolar
arc (TPA)&quot; that extends across the polar cap. Previous studies show that a theta aurora is formed when the IMF By sig
changes during a prolonged IMF Bz &gt; O period. In response to the IMF By change, a TPA starts from the dawnside or
duskside aurora oval and moves toward the opposite side across the polar cap. Also, the characteristic of precipitating particl
associated with the TPA is similar to that of the plasma sheet, indicating that the TPA is located on closed field lines. In
spite of the vast efforts in the past, however, it is not yet understood how such an anomalous configuration is formed, how the
magnetospheric structure reconfigures, and how field-aligned currents (FACs) and plasma convection evolve in the ionosphe
and in the magnetosphere. The purpose of our study is to clarify such magnetosphere-ionosphere coupling processes during th
aurora formation using MHD simulation.

Although earlier studies were successful in reproducing theta auroras by MHD simulation, because of the lack of spatial
resolution of the numerical models, ionospheric convection and FAC patterns obtained by these studies were not amenable
comparison with observations. Recently, one of the authors (T. Tanaka) has developed a next-generation simulation code
which the solar wind-magnetosphere-ionosphere system is solved with sufficiently high spatial resolution so that ionospheric
solutions are comparable to observations. In this code, very dense grids are allocated at the inner boundary of the magnetosph
in order to resolve ionospheric phenomena in detail. In addition, unlike the grid system based on polar coordinates, it does nc
have any singular points in the system, which enables us to increase the grid resolution as much as we like according as tl
computer power. Using this new code, as a first step, we simulate the simplest case in which IMF By exhibits a stepwise chang
during northward IMF periods. In the talk, we demonstrate the preliminary results of the theta aurora simulation and its analysis
In particular, we focus on (1) the detailed evolution of ionospheric plasma convection and FACs associated with theta aurora
and (2) the physical interpretation of the magnetospheric structure during theta aurora formation.

Acknowledgements.
Data processing and other research work in the present study was performed with the NICT Science Cloud at National Institut
of Information and Communications Technology (NICT) as a collaborative research project.

ooboooobooobooogoboooooooooon booboooo"bOo0ooboOoobOooboOon” oboobo
OOooooOoTPAD"ODOOOOODOOOOODOOOODOOOOODOOOODOODO IMFOOOODOO IMFBY
ocoooooOoooo0o0ooooOoooooOoooOoOOooDOOoOoOoTPAOODOOOODDOOODOOOODOOOO
ooooooooooooooooooooooooOoo0o0oooooDOoObOO0OoooooODOOODOOUOOOOTPA
gooooooooboboboooooooooboboboooboooooDobobooboob0obDobobboooOoo
goooooooboboooooooooboobobooooboooobobobobooboooobDobobooobooon
coooooooooooooooooOoooooooooooooooMHADOCOODOOOOOODODOOOOOO
obooobooobOoboobooooobooboooboobooooOoobooobooooboooobo-0000boOooo0oa
goooooobd

oooboooooboMHDODOOOOODOOODOOODOOODOOOODODOOOOOOOOOOODOOOOOO
goooooooobogooboobobooooooooooobooooboooooooDoboboboobobboooooDog
coooooooooOoooooboooooooooooobooUooboOo0bOoooobooobboOoODO VMHD O
ooobooooboobooobooboooooboobooooobooobbooooooooobooboooooooobooobooooon
ocooooooobooooooooooooo s0ooooooboooooOoooooooooOobDoooOooOoooooo
ocooooooobooooooomMFOOOOOOD MFByOOOOOOOOODOOODOOODOOODOOOO
00000000000000000000000000000000000000DO0O0O@OODODDOOOO0O0O0O0
oo000O0O000000o0OQ0OOOOO0ODO@)LDOOOODODOO0O0O0000D0D0D0D0O0D0O0OODOODOODODODOOO
oooooo

ao
gooopooooopooooooNCTOOOUoDoOogouoooooooooooo



