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ABSTRACT. The paper is devoted to integral formulations
for the scattering of plane waves by diffraction gratings under
oblique incidence. For the case of coated gratings Maxwell’s
equations can be reduced to a system of four singular integral
equations on the piecewise smooth interfaces between different
materials. We study analytic properties of the integral opera-
tors for periodic diffraction problems and obtain existence and
uniqueness results for solutions of the systems corresponding
to electromagnetic fields with locally finite energy.

1. Introduction. In this paper we study an integral equation for-
mulation for the numerical simulation of diffraction by optical grat-
ings under oblique incidence, the so-called conical diffraction. We ex-
tend an approach developed in [14] for classical TE and TM diffraction
problems which turned out to be very efficient for solving diffraction
problems in certain scenarios with unfavorably large ratio period over
wavelength, profile curves with corners and gratings with thin coated
layers. A description of the method together with numerical tests for
complicated situations is given in [16].

The electromagnetic formulation of conical diffraction by gratings,
which are modeled as infinite periodic structures, can be reduced to
a system of two Helmholtz equations in R? coupled by transmission
conditions at the interfaces between different materials of the diffraction
grating. Using integral equation methods this transmission problem
can be transformed to a system of integral equations over the interfaces.
We consider here the case of coated gratings, where the interfaces
between different materials are separated (see Figure 1 in Section 4).
The integral equations are derived by a combination of direct and
indirect methods. Due to the oblique incidence the approach leads
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