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Magnetic topology of “ crossover reconnection” in the magnetotail
#Masakazu WatanabeTakashi Tanaka,Shigeru Fuijitd,DongSheng Cai,Peikun Xiongd’
(IEarth & planetary Sci., Kyushu Uni?REPPU code Instituté/ROIS-DS/IMS{*ISIS, U Tsukuba

Recent numerical modeling indicates that the global magnetic topology of the magnetosphere consists of two magnetic
nulls and two separators connecting them (the so-called 2-null, 2-separator structure). In particular, this basic structure is
seen persistently during periods of northward interplanetary magnetic field (IMF). At the same time, however, it sometimes
occurs that even for steady northward IMF conditions, IMF lines intrude into the closed region of the magnetotail, resulting
in a peculiar structure with tangled closed geomagnetic lines and unconnected IMF lines. Obviously, this situation implies a
(presumably local) breakdown of the 2-null, 2-separator structure. As an explanation of this tangling, we have been advocating
“ crossover reconnection” in the magnetotail that is normally prohibited in the 2-null, 2-separator structure. In fact, field-
aligned electric fields (reconnection electric fields) in the magnetotail strongly support this scenario. However, it is still
unclear in what global topology that tangling is formed. In order to answer this question, we have applied to the simulated
magnetosphere the geodesic level set method that have been recently developed for the topology analysis of solenoidal vector
fields. In the talk, we will report on the analysis results and discuss their interpretations. At a certain time step of a simulation
run in which field line tangling was seen, with the spatial resolution of 0.25 Re, we identified four magnetic nulls in the
simulated magnetosphere (one in the Northern Hemisphere and three in the Southern Hemisphere). All of them are related
to the 2-null, 2-separator structure, while there were no nulls in the magnetotail. The three nulls in the Southern Hemisphere
are suggested to be one null originally. We are now examining whether the splitting is due to numerical errors or due to real
topology bifurcation.
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