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Study on Output Characteristics of Mutually Pumped Phase
Conjugation with Multiple Coupled Interaction Regions
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(School of Technical Physics, Xidian University, Xi'an, Shaanxi 710071, China)

Abstract Based on the photorefractive self-bending successive four-wave mixing interaction theory, a computational
model of mutually pumped phase conjugation (MPPC) with multiple coupled interaction regions is proposed to analyze
the output characteristics under an electronics-like point of view on four-wave mixing. Using the model, the influence
of threshold coupling strength and phase-conjugate reflectivity on transmissivity between the coupled interaction
regions is investigated. The smaller transmissivity will decrease the phase-conjugate reflectivity under the same
coupling constant and increase the threshold coupling constant. The output characteristics of bird wing MPPC are
studied with experiment, and the dependence of phase-conjugate reflectivity of MPPC on the incident position is
presented. An output characteristics model of bird wing MPPC with four coupled interaction regions is proposed, and
simulation conclusions are in agreement with the experimental results.
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Fig. 1 Circuit of MPPC with multiple coupled interaction regions
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Fig. 2 Phase-conjugate reflectivity versus coupling
strength for various transmissivity of the optical path
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