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Chern-Simons interaction in a model of propagation of electromagnetic waves in layered medium
Pismak Daria

In this paper the model was considered, describing by Chern-Simons potential  the interaction of photon field with a two-dimensional material plane. In this model the vector potential satisfies the modified Maxwell’s equations. Theirs general solution was obtained in the temporal gauge A0 = 0. The special cases of plane wave propagation in a layered medium were analyzed. Three different possible elementary processes were considered: the scattering of plane waves with reflection and refraction, the total reflection of the incident waves and the wave propagation in a cavity.  New effects were found: contribution of sharp boundaries leads to mixing of the parallel and perpendicular modes of the incident wave, to the absence of the Brewster’s angle by reflection of a linearly polarized wave, to the change of reflection and transmission coefficients. This allows to measure the interaction constant of surface with the electromagnetic field that determines the Casimir force, and to verify the applicability of the proposed approach experimentally.
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