
Classical solutions of the Vlasov–Poisson equations in a
half-space

A.L. Skubachevskii

Peoples’ Friendship University of Russia, Moscow 117198, Russia

skub@lector.ru

We consider the Vlasov system of equations describing the evolution of dis-
tribution functions of the density for the charged particles in a rarefied plasma.
We study the Vlasov system in R

3
+ ×R

3 with initial conditions for distribution

functions fβ
∣

∣

t=0
= f

β
0 (x, p), β = ±1, and the Dirichlet or Neumann boundary

conditions for the potential of an electric field for x1 = 0, where f
β
0 (x, p) is

the initial distribution function (for positively charged ions if β = +1 and for
electrons if β = −1) at the point x with impulse p, R3

+ = {x ∈ R
3 : x1 > 0}.

Assume that initial distribution functions are sufficiently smooth and suppfβ
0 ⊂

(R3
δ ∩ Bλ(0)) × Bρ(0), δ, λ, ρ > 0, and the magnetic field H(x) is also suffi-

ciently smooth and has a special structure near the boundary x1 = 0, where
R

3
δ = {x ∈ R

3 : x1 > δ}. Then we prove that for any T > 0 there is a unique

classical solution of the Vlasov system in R
3
+ × R

3 for 0 < t < T if ‖fβ
0 ‖ < ε,

where ε = ε(T, δ, ρ, ‖H‖) is sufficiently small.
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