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Chorus Emission due to Injection of Energetic Electrons
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Wave Observation, Van Allen Probe B, 2 July 2014
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Wave Observation, Van Allen Probe A, 14 April 2014
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Wave Observation, Van Allen Probe A, 14 Nov 2012
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Whistler-mode Triggered Emissions
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Wave-Particle Interactions in Earth’s Inner Magnetosphere
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Test Particle Simulation of Nonlinear Wave Trapping and
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Nonlinear Dynamics of Resonant Electrons
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Nonlinear Wave Growth due to Formation of
Electromagnetic Electron Hole
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Frequency Sweep Rate Dependence on Wave Amplitude at Equator,
which is controlled by Energetic Electron Density
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Electron Hole for Nonlinear Wave Growth
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Rising-Tone Emissions Triggered by Waves with Different Amplitudes
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Optimum Wave Amplitude and Threshold Amplitude

Electron Hybrid Simulation
[Katoh and Omura, 2007]
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Nonlinear Wave Growth through Propagation : Convective Instability
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Frequency and Amplitude Variation of Chorus: Model 1

Chorus Emissions Reproduced

by Particle Simulation Reproducing chorus sound
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Frequency and Amplitude Variation of Chorus: Model 2

Reproducing chorus sound
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Wave Observation, Van Allen Probe A, 8 June 2014
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Subpacket Structure in Chorus Element

(a) Cherus Element Subpackels: B Wave Intensity
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Frequency and Amplitude Variation of Chorus: Model 3

Reproducing chorus sound
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Subpacket Structure in Dawn Chorus in Indonesia
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Formation of Electron Hole and (8) 10qv.=030) (B gy, =08
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Rapid-acceleration of MeV Electrons

(a) RBSP-A ECT/MagEIS m75-L3 FEDU - Differential Electron Flux (47 keV - 68 keV)
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Two Nonlinear Acceleration Processes
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Numerical Green’s Functions
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Numerical Green’s Function Method
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Longitudinal Dependency
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/ Constant influx: 10 - 30 keV electrons
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Differential Electron Flux (Simulation and Observation)
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EMIC Rising-tone Emissions
30 March 2002 CLUSTER 4
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Nonlinear Wave Growth Theory Hybrid Code Simulations
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EMIC Rising Tone
Emissions
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RBSP-A REPT Normalized Pitch Angle Distribution
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Anomalous Cyclotron Resonance
The first-order resonance condition
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Nonlinear Wave Growth near Equator
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Separability Criterion

Assuming a hiss emission comprising n coherent waves, we have n trapplng
potentials in the velocity phase space. e
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We assume that the frequencies are
separated so that there is no overlap
of the trapping potentials.
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Formation of Electron Hole (rising tone) and Hill (falling tone)
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Summary 1
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Summary 2

1. Rapid formation of the relativistic
electron flux (0.5 - 6 MeV) takes place
through nonlinear wave trapping by
whistler-mode chorus emissions near the

equator.

2. A substantial amount of relativistic

electrons (0.5 - 6 MeV) is precipitated
through nonlinear wav
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