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Abstract

We consider a "diffractive optic" to be a biperiodic surface separating two half-spaces, each having

constant constitutive parameters; within a unit cell of the periodic surface and across the transition

zone between the two half-spaces, the constitutive parameters can be a continuous, complex-valued

function. Mathematical models for diffractive optics have been developed, and implemented as

numerical codes, both for the "direct" problem and for the "inverse" problem. In problems of the

"direct" class, the diffractive optic is specified, and the full set of Maxwell's equations is cast in a

variational form and solved numerically by a finite element approach. This approach is well-posed

in the sense that existence and uniqueness of the solution can be proved and specific convergence

conditions can be derived. An example of a metallic grating at a Wood anomaly is presented as a

case where other approaches are known to have convergence problems. In problems of the "inverse"

class, some information about the diffracted field (e.g., the far-field intensity) is given, and the

problem is to find the periodic structure in some optimal sense. Two approaches are described:

phase reconstruction in the far-field approximation; and relaxed optimal design based on the

Helmholtz equation. Practical examples are discussed for each approach to the inverse problem,

including array generators in the far-field case and antireflective structures for the relaxed optimal

design.
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Variational Method vs Coupled Waves Method
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Variational Met  q)d (Maxfelm) Example
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FIG. 2. Cross-section of the amplitude [H[, taken through the metal region in the (z2, z3) plane.
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FIG. 4. Cross-section of the amplitude [H[, taken through the metal region in the (z,,z2) plane.
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FIG 5 (','o.ss-_cclio,, of the aml, lit.de [II[, take. below the metal reg_o, in the (zl,z_) plane.
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