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On the rapid decay of the ring current and the formation of the main oval of proton aurora
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Loss processes of the ring current ions are still debatable. The two major collisional losses such as charge exchange wi
neutrals and Coulomb scattering with thermal plasmas cannot fully account for rapid recovery of the ring current. If they are not
the case, a large number of the ions that constitute the ring current will be precipitated into the atmosphere. The main oval of th
proton aurora is known to be primarily caused by precipitating protons with energy ranging from “keV to “10s of keV. The direct
source of the precipitating protons is in the near-Earth plasma sheet or the ring current. Thus, the main oval of the proton auror
should be a manifestation of the loss of the ring current, and provides an important clue for quantitatively understanding the los
processes of the protons trapped in the inner magnetosphere. We performed a simulation that couples the inner magnetosph
with the ionosphere under the Tsyganenko type magnetic field model. The following three processes are included, and tested:; (
the charge exchange with neutral hydrogen, (2) the drift loss cone loss, and (3) scattering in a stretched field line. The last proces
scattering in the stretched field line, has not been investigated in the previous ring current simulation. The result shows that (1
a crescent-shaped structure of the precipitating protons appears on the nightside, and that (2) about 20 % of the total energy w
removed by the scattering in a stretched field line during the storm main phase. Comparison with data from DMSP/SSJ4 an
IMAGE/FUV will be discussed in detail.
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