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Some topics on the flattop velocity distributions in space plasmas
#Seiji Zenitani®), Mitsuo Oka?)
(1Space Research Institute, Austrian Academy of Sciences, (2Space Sciences Laboratory, University of California, Berkeley

A flattop distribution is one of the most characteristic non-Maxwellian velocity distributions in space plasmas. Although
it is often observed in collisionless shocks and reconnection sites in near-Earth space, its basic properties are much less
known. In this contribution, we summarize basic properties of the flattop distribution, with help from a generalized beta-
prime distribution. Then, in order to study kinetic processes in a flattop plasma with a particle-in-cell (PIC) simulation, we
propose two algorithms for generating random velocities that follows a flattop distribution. One is a piecewise rejection
method, and the other is a transform method, based on gamma-distributed random numbers. We further propose a novel
generator for a gamma distribution with shape parameter less than unity.
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