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ON CLASSICAL SOLUTIONS IN THE LARGE IN TIME
OF TWO-DIMENSIONAL VLASOV’S EQUATION
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1. Introduction

In this paper we study the initial value problem to Vlasov’s equation,
LA eV +a V.- Vef* = 0, G nE)E[0, )X R'XR’,

@y 1Ae=8] (Fess—rExneME @90, )xR",

flimo =fo*,8), (x,E)eR"XR",
V. is uniformly bounded and V,$—0 (|x|—>c0).

Here the unknowns are the functions f*=f*(t,x,&) and ¢=q(¢,x) where t=0,.
x=(%,%,, ", %,)ER", E=(£1, &, -, E,)ER", andV,=(0/0x,,3/0x,, -+-,0/0x,), Vi=
(8/0&,,0/0&,, ---,0/0E,), A,=0?[0x]-0%|0x3+ ---+-0%/0x}, while - denotes the inner
product in R" and a*, BER. Physically, (1.1) describes the evolution of a
rarefied plasma in self-consistent field approximation, where f* are respectively
the densities of ions (4) and electrons (—) of a plasma at time ¢ in the space of
position x and velocity &, and ¢ is the potential of electric field of the plasmaP.

If we assume that f*=0, (1.1) reduces to the initial value problem to the:
Liouville-Newton equation,

%+£-v,f+avx¢-vsf =0, (1,%,5)€[0, )X R"XR",

po=8{ fitxB)E (00, <)% R,

fl t=0 =f0(‘xy‘§)) (x,E)ER”XR" )
V. is uniformly bounded and V,$—0 (|x|—c0),

(1.2)

where f=f(t,x,£), p=¢(t,x), and o, BER. (1.2) is a special case of (1.1), but
has an independent physical interest in connection with the dynamics of steller

D a*=TFe/m*, f=—4rme where e is the unit of electric charge, and m* the masses of the

ion (+) and the electron (—), and @a=—1, f=4znrm where 7 is the gravitational constant
and m the mass of the particle.



