< D09-1>
< Vlasov-Maxwell >
<Numerical Simulation of Vlasov-Maxwell Equations with Collisions.>
, ,  152-8552 2-12-1, E-mail: ykondo@es.titech.ac.jp
, 152-8552 2-12-1, E-mail: yabe@mech.titech.ac.jp

Y oshiaki Kondoh Department of Energy Sciences, Tokyo Institute of Technology,
O-okayama, Meguro-ku 2-12-1, Japan
Takashi Y abe, Department of Mechanical Sciences and Engineering, Tokyo Institute of Technology,
O-okayama, Meguro-ku 2-12-1, Japan

<Abstract > The numerical solutions of the Vlasov-Maxwell system have been investigated. We present some
simulation results under temperature gradients. Then, it is necessary to consider the velocity distribution function of
the charged particles more accurately to calculate the heat flows of the electron and the relation between the electric
field and the magnetic field. For example, heat flux and al relational coefficients can be evaluated by solving the
Vlasov equation with collision term numerically for the velocity distribution function in a gas of electrons and ions. It
is shown that the use of the simulation scheme that uses the CIP method gives an accurate solution of the Vlasov

equation.
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Fig.1 Sketch of initial condition.
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Fig.2. Heat flows with inverse temperature gradient at

times t=30w ,*. Calculated with (a) : non collision

term, (b) : include collision term. The solid line gives

the Spitzer-Harm theory. Calculation results are plotted.
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Fig.3. Temperature and heat flows as functions of x ] o i
at tl mes (a) t:10, (b) t:25, (C) t:50(.0 p-l. The SO“d F|g4 Hea[ ﬂOWS Wlth nverse temperature grw|ent
at times (a) t=10, (b) t=25, (c) t=50w ,*. Computed

. _ . 2
line: temperature, dash-dotted line: heat flux <v, v°>. results are plotted. The solid line gives the Spitzer-
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Fig.5. The ratio of f, and f, when timest=10w ,* (solid
line) and 25w ,* (dotted line). The value f (which
describes temperature) is local Maxwell distribution

and the value f, describes heat flow.
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