The regularity of a solution and the well-posedness of an initial-boundary value problem for an elliptic system with a gradient quadratic nonlinearity
In the last time, for the macroscopic description of the charge transport in semiconductors besides well-known drift-diffusion equations [1] and energy transport models [2] one becomes to use new hydrodynamical models [3]. These models are derived from the infinite system of moment equations by a suitable truncation procedure (the moment equations follow from the Boltzman transport equation).
For justifying the stabilization method used for funding stationary solutions of the initial-boundary value problem (as a material basis we choose a planar silicon transistor MESFET (Metal Semiconductor Field Effect Transistor)) we have to prove that the obtained “limit” (in our case, elliptic) problem is well-posed.

The essential feature of our problem is that the interior equations contain squares of gradients of the unknown functions.
In the case when the right-hand side of the elliptic problem satisfies the condition that it grows as the “almost” uniform norm of the solution does (so-called “natural condition” [4]) we obtained the following two results:
1. The bounded solution of the problem has an additional smoothness and belongs to an intersection of Hölder and Sobolev spaces.

2. There exists a solution of the problem and it is unique under an additional assumption.
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