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Instability analysis of lower hybrid and ion Bernstein waves driven by energetic
ions
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It is well known that lower hybrid and ion Bernstein waves can be excited by energetic ions with a ring-like velocity
distribution. Taking into account the thermal effects, the lower hybrid wave is regarded as one of the ion Bernstein modes.
Many studies analyzed the instability for these two waves, but few studies examined how many energetic ions are required to
drive the instability, that is, the density threshold. In this study, we systematically analyze the lower hybrid and ion Bernstein
wave instability driven by energetic ions. Focusing on two parameters, the ratio of electron plasma to electron cyclotron
frequency and velocity of energetic ions, we numerically derive the density threshold of energetic ions. We discuss how the
threshold depends on the two parameters. We also discuss the instability mechanism theoretically and compare the theory
with the numerical results.
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