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Tab.1 The slope k., of relative variation of particle momentum,Ap/p ,and the rate of particle momentum relative change,
(Ap/At) p~" ,as a function of particle velocity,v,in log-log space obtained from the simulations under

different turbulence levels,and the ratio kg, /k 4. between the simulation values and theoretical values

/By Ap/p Ap /Aty p~!
b/Bo)*
k simu k simu /R theo k simu k gimu /R theo
0.001 —1.026 1.026 —1.084 0.972
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1.0 —0.944 0.944 —1.107 0.993
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Numerical simulation study of particle momentum variation
under acceleration at perpendicular shocks

Kong Fanjing'?,Qin Gang’

(1.National Space Science Center,Chinese Academy of Science, Beijing 100190, China;2.College of Earth Sciences, University of

Chinese Academy of Sciences, Beijing 100049, China;3.School of Science, Harbin Institute of Technology,Shenzhen 518055, China)

Abstract ; Using test particle simulations, we have studied the change of electronparticle momentum increment during

crossing the shock front with varying electronparticle velocity for electronacceleration at perpendicular shocks. We adopted a

magnetic field model that is composed of a mean background field and a three— dimensional “slab=+2D” turbulent field. The

simulation results show that both the relative variation of particle momentum in the process of crossing shock front and the rate

of particle momentum relative change decrease with increasing particle velocity. When the velocity is larger than 2 X 10° m/s,

the rate of particle momentum relative change displays a more noticeable decreasing tendency with particle velocity, which re-

flects the physical effect caused by the relativistic parameter r=1/4/1—(v/c)* .Our simulation results agree, in a wide range

of magnetic turbulence level, (6/B,)*=0.01—1.0, with the relationships given by the theorytheoretical results.

Keywords: perpendicular shock;electron acceleration; momentum variation;test particle simulations



