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Electron Acceleration by Chorus Emissions

[Omura et al.,  JGR, 2007, 2008] 
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Relativistic Turning Acceleration （RTA) Ultra-Relativistic Acceleration (URA)

[Omura,et al., 2007] [Summers and Omura, 2007]
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Two Nonlinear Acceleration Processes
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Chorus Waves

[Foster et al., 2017]
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Numerical Green’s Functions

[Omura et al., 2015] 5
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Numerical Green’s Functions
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Chorus Generation

Relativistic Turning Acceleration （RTA) Ultra-Relativistic Acceleration (URA)

[Omura,et al, JGR, 2007] [Summers and Omura, GRL, 2007]
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Test particle simulation: Linearity

Green’s function

[Omura et al., 2015]

Numerical Green’s Function Method

8



9

lo
g
1
0
𝐹
𝐸
𝑄
[m

−
2
k
eV

−
1
d
eg

−
1
]



10



11



12



13



14



15



16



[Li et al., JGR, 2011]
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Longitudinal Dependency
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※ Assuming dipole geomagnetic field 

※ Δ𝛷 ≤ 3∘ at 𝐸 ≤ 6 MeV and 𝛼 ≤ 90∘

Modified Numerical Green’s Function Method
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Constant influx: 10 – 30 keV electrons
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1.We have modified the numerical Green’s function 
method including longitudinal dependency of 
chorus emissions. 

2.Chorus emissions localized in longitude result in 
rapid formation of the outer radiation belt.

Summary
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Chorus emissions

~ 50 keV electrons

~ 150 keV electrons

2.6 MeV electrons

[Foster et al., 2017]

Rapid-acceleration of MeV Electrons
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