
Chapter 2

Mathematical problem and main results

2.1 Intial boundary value problem for hydrodynamic model

By assuming the physical coefficients in (1.9) are positive constants and letting ε′ = 1, we
have a system of equations

ρs +mx = 0, (2.1a)
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ϕxx = ρ−D. (2.1d)

We study the initial boundary value problem for (2.1) with a spatial variable x ∈ Ω :=
(0, 1) and a time variable s > 0. The unknown functions ρ, m, θ and ϕ stand for the
electron density, the current density, the electron temperature and the electrostatic potential,
respectively. Positive constants τm and τe are the momentum relaxation time and the energy
relaxation time, respectively. From the physical point of view, it holds that 0 < τm ≤ τe.
Positive constant τmκ0 corresponds to the thermal conductivity. A doping profileD(x), which
determines the electric property of semiconductors, is assumed to be a bounded continuous
and positive function of the spatial variable x, that is,

D ∈ B0(Ω), inf
x∈Ω

D(x) > 0. (2.2)
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