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In this paper, we extend quadruple degenerate four-wave mixing into doublet degen-
erate four-wave mixing so that frequency-conversion reconstructed waves which are phase
conjugation of incident object waves can be obtained. Using this method 5320 A object
waves have been converted into reconstructed waves of another frequency 6300 A. Fur-
thermore, 1.06 wm infrared images have been converted into 5320 A visible image. By
using a medium which is a resonant absorber for infrared object wave but transparent
for visible reconstruction wave, third-order nonlinear susceptiblity can be resonantly en-
hanced so that nonlinear coupling efficiency has been increased. Using~5 mj pumping
pulse from a Q-switched (and frequency doubled) Nd: YAG laser, for a medium of 1072
mole organic dye 9740 in dichloroethane solution, conversion efficiency of 259, was ach-
ieved with 5 mm interaction length. Theoretical analysis of the doublet degenerate
four-wave mixing shows that the conversion efficiency may be much higher than 1. The
scheme of infrared-to-visible image conversion has the advantages of real-time, fast re-
sponse, high efficiency, phase compensation and, in principle, appropriate to any wave-
length.
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