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Observation analysis and numerical simulation of
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[ Abstract] The paper studies the evolution of relativistic electron fluxes (1.8—2.6 MeV) in the outer radiation belt during the
strong geomagnetic storm on March 17 to 18, 2013 using Van Allen Probes observations. The relativistic electron flux increased by
50-100 times during the recovery phase, and Van Allen Probes simultaneously observed intensified chorus waves at L = 4.1. The
research calculates the bounce—averaged resonant electron diffusion coefficients with Gaussian distributions and a dipole geomagnetic
field model, then estimates the evolution of relativistic electron phase space density through Fokker —Planck diffusion equation
solution. The numerical simulations indicate that the observed chorus waves could accelerate the high—energy electrons with gyro—
resonance interaction. The present observation and modeling results provide a further evidence for the competing mechanisms of
chorus—driven acceleration contributing to the relativistic electron evolution in the outer radiation belt.
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Fig. 1 Van Allen Probe-B observation data, March 17, 2013
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Fig. 2 Observed evolution of the relativistic electron fluxes
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Fig. 5 Comparison of simulation results with observations
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