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Generation of a phase-conjugate wave in a saturable-dye-doped planar waveguide

SHIGEKI MIYANAGA, ToMoAKl YAMABAYASHI, KATsSUuHIRO MURAYAMA, HIROFUMI
FUJIWARA

Abstract

A phase-conjugate wave (PCW) by degenerate four-wave mixing (DFWM) in a nonlinear-optical waveguide
was observed with a Ar-ion laser. The planar waveguide consists of a transparent poly-vinyl alcohl (PVA)
layer partly doped with erythrosin B. The DFWM excitation was p(-::rformed as follows: two pump waves im-
pinged in the interaction region of the waveguide from the outside and a probe wave was introduced into the
guiding layer by a prism coupler. The PCW reflectivity of 6.3 X 10™° outside the prism coupler was obtained
at a pump intensity of 1.2 W/cm? in the PVA film having a thickness of about 80 # m and the product of a
small-signal absorption coefficient and the film thickness of 0.97; the probe intensity was chosen to be 0.2 of
the pump intensity. If the prism-outcoupling efficiency is assumed to be 100 percent, this corresponds to the
PCW reflectivity of 4.2X 10" inside the waveguide by taking into consideration the prism-coupling efficiency
of 15 percent.
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