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Performance improvement in fiber optic communication with optical phase conjugation
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Optical phase conjugation has been used to remove the errors in an optical fiber communication system. Such a system 
optical beam is required to pass through the same optical fiber again for obtaining error free communication, which 

is actually not realizable in practice and further more since the signal is passed through fiber twice the total attenuation is 
doubled in such a system if realized. This paper proposes a realizable communication system using photorefractive crystal 
with electrodes for modulating the phase conjugated beam, which acts as a Phase Conjugate Mirror and Modulator (PCMM). 
In this system the Laser beam (from a beacon) falling on the photo refractive crystal through the fiber is modulated with the 
input signal, and a modulated phase conjugate beam is produced by the photorefractive crystal. All the errors introduced by 
the media in the laser beam are removed by the phase conjugate beam in the return path. The error free signal is received at the 
desired location with the help of a beam splitter. The proposed arrangement thus produces a chromatic dispersion, Kerr effect 
and self phase modulation free optical fiber communication system. The Blue-Green laser (having low attenuation for water) 
communication is commonly used for high data rate under water communication. This system would have enormous potential 
in shore to submarine and satellite to submarine under water communication systems.
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