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Instabilities driven by energetic ions are important issues both for space plasmas and magnetic fusion plasmas. Radio Fr
guency (RF) waves in the range from the ion cyclotron frequency to the lower hybrid resonance frequency are often observe
during the period of neutral beam injection (NBI) in Large Helical Device (LHD) plasmas. These waves can be excited by insta-
bilities due to energetic ions generated by the NBI perpendicular to the magnetic field. Some studies indicate that these wave
contribute the ion energization in the magnetosphere.

Using a one-dimensional, electromagnetic, Particle-In-Cell (PIC) code, we study instabilities driven by energetic ions assum
ing that the energetic ions have a non-Maxwellian ring-like distribution in the velocity space perpendicular to the magnetic field.
This PIC code enables us to self-consistently simulate full dynamics of electrons and ions and evolution of electromagnetic fields
using the full Maxwell’s equations and the equations of motion of particles. We focus on the nonlinear evolution of LHW and
ICEs caused by continuous energetic-ion injection into a plasma.

Simulating in the 50 times periods of ion-cyclotron period, LHW grows stronger in the initial phase although ICEs grow grad-
ually. In the lower-hybrid frequency region, the peak wave number increases as time proceeds.
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