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Abstract

The Fourier transformed coupled wave-equations of parametric image upconverters are
derived from Maxwell’s equations.

These nonlinear second-order differential equations are reduced to the first-order ones
by using SVEA (slowly varying envelope approximation) on the assumption that the para-
metric interaction is sufficiently weak. If the pump intensity is so large that its depletion
can be ignored, the linear coupled-mode formulations are obtained by a two-wave approxi-
mation. And if the nonlinear medium is sufficiently thin, the general solution of the
differential equations is derived assuming the one-wave approximation in which only the
sum- frequency wave is affected by the parametric interaction. This solution shows the
optical transfer relation between the infrared and the sum-frequency Fourier spectrum.

By using these results, the image transfer performances of the devices, e. g., the image
formations, aberrations, diffractions and phase matching properties can be analyzed in the
spatial frequency domain.
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