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Accurate flux calculation for magnetized electron fluids by hyperbolic system approach
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The hyperbolic system approach has been developed to solve for the magnetized electron fluids in quasineutral

In this research, the accuracy in cross-field electron flux calculation is examined for the hyperbolic

system approach. Simplified test cases of the lens- and cusp-shaped magnetic field geometries are computed by
the hyperbolic system approach, and the results are compared with those obtained by the conventional elliptic-
equation approach. The hyperbolic system approach stably computes the test cases and accurately calculates the

plasmas.

cross-field electron fluxes with reflecting the effects of magnetic confinement. On the other hand, in the results

obtained by the elliptic-equation approach, the cross-field electron fluxes are overestimated in the conditions of

strong magnetic confinements. It is revealed that the hyperbolic system approach has an advantage of accurate

electron flux calculation.
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