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Fig. 1 Experimental arrangement for measuring the dark-

decay characteristics of photorefractive grating
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Fig. 2 Traces of dark decay on different grating wave vectors at I, =20 mW when the

writing beams are both e or o polarized (normalized to its initial value at t=0)
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Fig. 3 Phase-conjugate reflectivity versus incident angle 0
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Fig. 4 Mutually perpendicular gratings in the crystal
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Behaviors and Analysis of Diffraction-Efficiency Ascending of
Photorefractive Grating in Ce : BaTiO;
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Abstract ;: Anomalous long-time ascending of the diffraction efficiency is observed in dark-decay experiments
of photorefractive gratings formed by interference of two writing beams in Ce : BaTiO;. In the
experiments with e-polarized and larger-angle writing beams, the diffraction efficiency kept rising over 8
hours. The diffraction efficiency, however, did not exhibit rising behaviors in the experiments of both e-
polarized with smaller angle and o-polarized. It is deduced that the forming of two mutually perpendicular
gratings with different decay rates and the long-time diffraction-efficiency ascending are caused by the self-
pumped phase-conjugate beam and two deep traps involved in the photorefractive grating.
Key words: Nonlinear optics; Dark decay;Photorefractive grating;Ce : BaTiO,
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