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Magnetic nulls generating the theta aurora
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We investigated the topological structure of magnetic field lines above the theta aurora from the high-resolution simulation.
First, we create a quasi-stationary solution under the stationary northward interplanetary magnetic field (IMF) with By-. At this
time, the IMF magnitude is somewhat strengthened. Under this condition, 2 null 2 separator structure is obtained. Then the IMI
is changed to IMF By +. Soon, the oval in the morning (afternoon) side in the northern (southern) ionosphere peels off towarc
high latitudes to form the theta bar. A new polar cap appears behind the theta bar. Then, we analyze the solution showing tt
theta aurora. The topology of the dayside separator line changes little from that before the IMF By reversal. In the northerr
hemisphere, the null point and stem line move from the morning side to the afternoon side. Magnetic field lines passing througl
the dayside null point in the northern hemisphere (southern hemisphere) lead to the low latitude edge of the new polar cap that
on the afternoon (morning) side of the southern (northern) ionosphere. On the other hand, the topology of the nightside separat
line changes drastically after the IMF By reversal. On this separator line, two new nulls are formed in the tail. These nulls
indicate the structure of the saddle point bifurcation null. Magnetic field lines passing through the northern (southern) thete
aurora bifurcate from the northern (southern) null in the nightside. These magnetic field lines form the separatrix between opel
magnetic field lines of new and old polar caps.
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