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PIC simulation on lower hybrid waves instabilities driven by ring-like energetic ions: role of
energetic-ion injection.

#Tsubasa Kotani", Mieko Toida®, Toseo Moritaka?, Satoshi Taguchi®

YGrad school of Science, Kyoto Univ.,?National Institute for Fusion Science

Instabilities driven by energetic ions are important issues both for space and fusion plasma. Lower hybrid waves
(LHWs) are excited by energetic ions with a ring-like velocity distribution perpendicular to the magnetic field. LHWs
contribute ion and electron acceleration. For example, in the auroral region of the Earth's magnetosphere, LHWs driven
by precipitating ions can contribute oxygen ion energization. There are many simulation studies for LHWs solving an
initial value problem but studies including an energetic-ion injection effect are rare.

In this study, we focus on non-linear developments of lower hybrid waves instabilities driven by ring-like energetic ions:
time evolution of wavenumber, velocity distribution, its gradient, and energy transfer. In the real situation, energetic
ions should be continuously injected where LHWS are observed. Therefore, we also investigate and discuss a difference
between an initial value problem and energetic-ion injection model.
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