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The Existence of Positive Solution of the Steady-state Bipolar
Viscous Quantum Hydrodynamic Model

MAO Lei', ZHANG Yan', KOU Bing-yu', LIU feng’
(Institute of Sciences' , Institute of Meteorology”, PLA Univ. of Sci. &Tech. , Nanjing, 211101 ,P. R. China)

[ Abstract] The weak solution of the steady-state bipolar quantum hydrodynamic equations with special viscous terms
is studied. The model equations contain a third-order quantum correction term and second-order viscous term which are
derived from a Wigner-Fokker-Planck model. By using prior estimates and Leray-Schauder fixed point theorem, it is
shown that, in the case of isothermal or isentropic, the equations have a positive solution for all current density.

[ Key words] quantum hydrodynamics viscosity bipolar fixed point theorem positive solution



