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EMIC Wave Instability Driven by lon Temperature Anisotropy
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Nonlinear EMIC Wave-Proton Interaction
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Electromagnetic lon Cyclotron (EMIC) Waves
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Relativistic Turning Acceleration (RTA) by EMIC Waves

Kinetic Energy Variation

Trajectories of 8 Protons with Different Initial Phase Angles
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Trajectory of Trapped Resonant Particle
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Anomalous Trapping at Low Pitch Angles

500

Initial Pitch Angle: O j =10 degrees ?
(a) % %400 -
dC é \§-’300 -
q —Aufeos ¢ =0 Ny E——_ e
0 0.05 0.1 0.15 0.2 0.25
() W
- 22 (0-9)
o Gl
¢ 5 )
— = ws (sinC + S
q 1 aw N v aQH | Time (sec)
—_— — S1—— S | . |
w2 \"1 ot P22 Bk

(c)
Anomalous trapping of low pitch angle
electrons by coherent whistler mode waves | | | |
| Kitahara and Katoh, JGR, 2019] 0 0.05 0.1 0.15 0.2 0.25

Time (sec)




(@)

(b)

(c)

(d)

Dependency on Initial Pitch Angles a
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Dependency on Wave Amplitude B,,
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Anomalous Trapping Factor
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Kinetic energy [MeV]

RTA Dependency on Frequency and Radial Distance B, = 0.02Bo.,
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Summary

« We have conducted test particle simulations of proton
acceleration by EMIC waves in the Jovian magnetosphere.

 Protons with initial energy 240 MeV are accelerated to 10
GeV in by relativistic turning acceleration at R = 2 R..

« Effective acceleration is enhanced by anomalous trapping

at low pitch angles, while it is limited in the parameter
space.

| Sekine, Omura, Summers, Hsieh, Nakamura, JGR , 2024]



	Test Particle Simulation of Relativistic Proton Acceleration by Electromagnetic Ion Cyclotron Waves in the Inner Jovian Magnetosphere
	スライド番号 2
	スライド番号 3
	スライド番号 4
	スライド番号 5
	Electromagnetic Ion Cyclotron (EMIC) Waves
	スライド番号 7
	スライド番号 8
	スライド番号 9
	スライド番号 10
	スライド番号 11
	スライド番号 12
	スライド番号 13
	スライド番号 14
	スライド番号 15
	スライド番号 16
	スライド番号 17
	スライド番号 18
	スライド番号 19

