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Abstract

Optical transfer properties of two-photon-pumped Parametric image upconverter in the
-case of plane wave pumping and of a thin nonlinear medium are analyzed in spatial frequency
domain.

A general solution of the differential equations of the lossless and low efficiency image
upconverter is derived assuming that the one-wave approximation in which only a 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.

Phase matching properties of the device are considered, and it is shown that the trans-
vers phase matching conditions were completely strictly satisfied in the case of plane wave
puming and in a diffraction-free nonlinear medium.

The image upconverter can be characterized by the extension of optical transfer function
(OTF), and if the medium is sufficiently thin, the OTF has the only phase factor from which
the image formation is derived. The general equations of the image formation of sum-

frequency response with infrared input are derived using the inverse Fourier transformation.
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