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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 thick nonlinear medium are analyzed in a spatial
frequency domain.

The general solution of the differential equations of the plane wave pumped thick
medium is derived assuming a two-wave approximation in which only infrared and 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.

The image upconverter with a thick medium can be expressed by the extension of optical
transfer function (OTF) as well as in a thin medium. The phase factor of the OTF shows
the image formation properties of the thick medium, and these are equivalent to of the thin
one. But the amplitude factor of the OTF characterizes the thick medium. It is shown that
the longitudinal phase mis-matching has a great considerable effect on the amplitude transfer
properties of the thick medium and the mis-matching restricts the acceptance spatical-
frequency bandwidth of the infrared image.
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