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Fig. 3 The stochastic evolutions of a single charged particle in velocityn space at different moments
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Fig. 4 Slowing-down process of the electron beam along the incident direction ( The solid line represents the solution
of FP equation while the dotted line represents the simulation result of ISSED.)
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Fig. 5 Slowing-down process of charged particles under uniform magnetic field perpendicular to the incident direction.
The solid line in (a) represents the solution of FP equation. The imaginary line of ( a) represents the of ISSDE program;
(b) shows slowing—down process along the direction perpendicular to both the insert direction and magnetic field direction.

The solid line represents solution of FP equation while the dotted line represents solution of ISSDE program.
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Fig. 6 Evolution of ensemble averaged particle kinetic energy in different directions (a) without magnetic field (b) with magnetic field

v, contour  (a) 10A: (b) 50A: (c¢) 100A: (d) 500A:
Fig. 7 Contour plot of distribution function of insert particles in non-magnetic plasmas in v, —v, velocity space
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ISSDE: First-principles Implicit Simulations Based on
Stratonovich SDE Approach of Coulumb Collision

ZHENG Yifeng' WANG Yulei' LIU Jian' QIN Hong' >
(1. School of Nuclear and Technology and Department of Modern Physics University of Science and Technology of China
Hefei Anhui 230026 China; 2. Plasma Physics Laboratory Princeton University ~Princeton NJ 08543 USA)

Abstract: A first-principles implicit simulation program Implicit Stratonovich Stochastic Differential Equations ( ISSDE) is
constructed for stochastic differential equations which describes plasmas with Coulomb collision. Basic idea of the program is stochastic
equivalence between Fokker-Planck equation and Stratonovich SDE. Implicit discrete method guarantees numerical stability and
conservation of kinetic energy. ISSDE is built with C++ language and is designed to possess standard interfaces and extendible
modules. Slowing-down processes of electron beams in both unmagnetized and magnetized plasmas are studied which shows correctness
of ISSDE. It provides a powerful tool for collisional plasmas studies.

Key words: FP equation; Stratonovich SDE; implicit; slowing-down
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