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Time-dependent change of magnetic flux rope topology in the magnetotail
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It is well known that the Earth’s magnetosphere shows complex 3D magnetic topologies when the IMF By component is
predominant. We used 3D Global MHD simulations with southward IMF and non-zero By to study interactions between the
IMF and the Earth’s magnetosphere. We found that magnetic flux ropes in the Earth’s magnetotail are generated and propage
in the anti-sunward direction. However, the process of origin and generation of 3D magnetic topologies of magnetic flux ropes
especially the source of the By components in the flux ropes, is not clarified. In this study, we analyze high-time resolution (100
msec) 3D simulation data.

First, we classified magnetic field topology of magnetic flux ropes (and vicinity of the magnetic flux ropes) into the follow-
ing ten types: (1)IMF-IMF (helical), (2)IMF-Earth (helical), (3)Earth-Earth (helical), (4)IMF-IMF (not helical), (5)IMF-Earth
(not helical), (6)Earth-Earth (not helical), (7)closed (not helical), (8)IMF-IMF (not flux rope), (9)IMF-Earth (not flux rope),
(10)Earth-Earth (not flux rope). Next, we analyzed the time-dependent profiles of each magnetic field topology. As a result,
we found the following processes taking place to produce a magnetic flux rope: (1) IMF reconnect with dayside Earth’s field
lines and open field lines reconnect with plasmasheet field lines, (2) Earth-IMF (helical) field lines are reconnected to IMF-IMF
(helical) field lines, (3) Earth-Earth (not helical) field lines are reconnected and generate magnetic flux rope, (4) Earth-Eartf
(helical) field lines reconnect with lobe field line, (5) closed field line (helical) reconnect with lobe field line, and (6) magnetic
flux ropes disconnected from the Earth’s field lines.

In this presentation, we discuss the process of magnetic flux rope’s generation and suggest the 3D time-dependent model
magnetic topologies including all other magnetic reconnections.
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