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Particle acceleration at shock waves with composite turbulence

HAO Yu-Fei, LU Quan-Ming, GAO Xin-Liang, SHAN Li-Can, WANG Shui

Department of Geophysics and Planetary Science » University of Science and Technology of China, Hefei 230026, China

Abstract With test particle simulations, considering plasma turbulence and fitting the plasma
turbulence with composite turbulence model, we investigate the particle acceleration at
perpendicular shocks. The simulation results show that, under consideration of plasma
turbulence, particles can traverse the background magnetic field. Therefore, the particles
reflected by shock waves may be scattered back to upstream for several or many times. so they
become energetic particles easily. Meanwhile the correlations between energy spectra of particles
and 0, » the strength of plasma turbulence, coherence length, initial energy particle and the ratio
of the strength of 1D to 2D turbulence are studied.
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Table 1 The parameter of our simulations
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4 60 0.5 1 100 10 20%:80%
5 45 0.5 1 100 10 20%:80%
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17 90 0.5 1 100 10 80%:20%
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Fig.1 Time trajectory and energy gain of particle accelerated at shock waves
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