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Research activities

• Wavefront sensing and correction

• Information storage and image processing

• Photon counting detectors



Plan………

• Nonlinear Optics

• Photorefractive Effect

• Optical Phase Conjugation

• Experiments

• Results



Nonlinearity results from the anharmonic response of the bound 
electrons of the medium to the intense radiation field
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Optical Nonlinearity



Photorefractive Effect
Change in refractive index of material using light

� presence of inter band impurity atoms      
(donor/acceptor) in crystal is responsible for 
PR effect.

� photo-excitation of charges from impurity
centers to CB.

� charge migration via drift or diffusion in CB.
� charge re-trapping  at ionized impurity sites.
� Spatial re-distribution of charges between    

brighter and darker regions leads to the
development of electrostatic field within the     
crystal.

� modulation of refractive index takes place via   
electro-optic effect
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Optical Phase Conjugation

• Four wave Mixing (FWM)

• Self pumped phase conjugation (SPPC)

• Stimulated Scattering Process (SBS, SRS 
etc.)



OPC-FWM



Diffraction efficiency by TWM



OPC-SPPC



Modes of SPPC



SPPC Reflectivity……
Rh:BaTiO3



Angle dependence……..
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