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Competing process between mirror instability and L-mode electromagnetic ion cyclotron
instability in the magnetosheath
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Mirror instability dominates over L-mode electromagnetic ion cyclotron (EMIC) instability in the magnetosheath, although the
linear growth rate of the L-mode EMIC wave is higher than the growth rate of the mirror mode wave. To analyze the competing
process between the L-mode EMIC instability and the mirror instability, we compared the amplitudes of these modes in two-
dimensional and three- dimensional hybrid code simulations. In the three-dimensional simulation we found that the mirror mode
wave can consume more energy than the L-mode EMIC wave at the early stage. In contrast, in two-dimensional simulation, th
energy of the L-mode EMIC wave is higher at this stage because its growth rate is larger than that of the mirror mode. This is
because the degree of freedom in the oblique angles is increased in three-dimensional simulation. Mirror mode waves whic
are excited in the oblique angles to the ambient magnetic field can exist in various regions. We also performed the parametri
analysis on the temperature anisotropy of protons. It was also found that the nonlinear evolution of the mirror instability in
three-dimensional space is different from that in two-dimensional space.

O00oo00oo0oOoooOoooOo0ooOo0ooOoOoo0OoD0ooLObOOOoOoDOooooOoon (EMIC)
tboooooooboooooboobooboboboboboboboboobooboobooOooooboobooobooobooooonoag
gooooooobobooobooooooobooboboboobooooooooDoDobobooboobooDoDbUobO
cooooooooooogoooogoooooooDoooOooo LOOO0 EMICOOOODOODOODODOOOO
ocoooobooooooooooooooooooooDoooooo0LOO0OEMICOOODOOOODODOOO
oboocooooobooboboboooboooooooooboboboboooooboOoboboOoooooooOoDbOonon
booobOoboboboobooboobooboboboooobooobooboboboobooobooboobobooooooon
bobooobooobooobooooboooboooboooobooboooboobooboobooooboooboOobooboon
goooooboobobooooooooboboboooobooooboboboooboooDobDobOobOobboooboOoo
oooobooooo



