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The conditions required for the appearance of multivalued conjugate reflectivities in a practical
crystal was investigated by computer simulation. First we experimentally determined the intrinsic
coupling constant and the phase shift of the photorefractive crystal KNbOs: Fe by using both
two- and four-wave mixing techniques. Reflectivities obtained by experiment were compared with
theory and quantitative agreement was found. Using the values of the coupling constant and
phase shift obtained from experiment the simulation study was performed. The application
of external electric field of 6 kV/cm was assumed in the simulation in order to obtain large
coupling strength and small phase shift.
transition from singlevalued regions to multivalued regions in (K Ki) space, where K2z and
K, are the intensity ratios of counter-pump beam to pump beam and probe beam to pump
beam, respectively.

By using moving grating technique we found the
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PCW reflectivity

Coupling strength [yL]

Fig.1 Dependence of PCW reflectivity on cou-
pling strength |7L|. The calculation was carried
out under the condition of p=0° Kz:=1 and Ks=
0.4. Multiple solutions of the reflectivity appear
at specific values of |yL|.
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Fig. 2 Schematic illustration of the four-wave
mixing. J1 denotes pump beam, Iz counter-pump
beam, Is phase-conjugate wave and Is probe beam.
On operation of the moving grating technique,
frequencies of I1 and I differ from those of I»
and Is4 by dw. ¢ is the phase shift between the
interference fringe and the refractive index
grating.
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Fig. 3 PCW reflectivity contour in (¢, [7L]) space. Parameters Kz=1 and K4=0.4
were used in the calculation. Multiple solution regions exist near ¢=0° and 180°.
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Fig. 5 Experimental setup of the four-wave
mixing process with the moving grating tech-
nique. Here BS denotes beam splitter, SPF spatial
filter, NB neutral density filter and M mirror.
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Fig. 6 Relation between PCW reflectivity and
phase shift ¢ in KNbOs : Fe. Solid circles indicate
experimental values obtained by the moving
grating technique and the solid line indicates
theoretical values. (a) represents the case where
K>=1.01 and K4=3.83, (b) K2=3.91, K4=3. 83,
(c) K2=8.78, K4=3.83. In the calculation, ¢a and
[yL| were fixed as 85.9° and 1.1, respectively.
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Fig. 7 Relation between phase shift ¢r and
coupling strength |7eL|in KNbOs: Fe used in
the present experiment, for various values of

electric field E and grating spacing 4. The -

simulation was performed by using values of E
and / indicated by the solid circle in the figure.
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Fig. 9 Calculated relation between the PCW reflectivity and phase shift. Parameters used
in the simulation are (A) K2=0.5, K4=3.83, (B) K:=1.01, K4=3.83, (C) K:=2.2, K4=3.83,
" and (D) K2=3.91, K4=3.83. ¢e and |7eLl| are fixed as 28.1° and 5.8, respectively.
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