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In order to better understand how semiconductors work we aim to simulate the flow
of electrons, which when there are many, can be modelized using fluid mechanics, by the
system of quantum Navier-Stokes equations given for t ∈ [0, T ] and x ∈ Ω:

∂tρ+∇ · (ρu) = 0,

∂t(ρu) +∇ · (ρu⊗ u) +∇p(ρ)− 2ϵ2ρ∇
∆
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+ rρu = 2ν∇ · (ρD(u)),

ρ|t=0 = ρ0, ρu|t=0 + ρ0u0,

(1)

with p(ρ) = ργ, γ > 1, ϵ > 0, ν > 0 and r > 0. Here the unknowns are the particle
density ρ and the particle velocity u and Ω = Td is the torus in dimension d (1 ≤ d ≤ 2).

By noting v = ϵ∇log(ρ) and w = u+νv/ϵ, we can rewrite (1) as an augmented system
of order 2 in the new variables ρ,w,v. The new system allow for a maximum of order 2
term and is more suited for the numerical scheme, and BD-entropy can be defined. The
objective of our work is to propose a finite volume scheme allowing to define a discrete BD-
entropy. Some 1D benchmarks as the grey soliton and the dispersive Riemann problem,
as well as a 2D benchmark on cartesian grids illustrate the performance and the accuracy
of the numerical scheme.


