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Introduction to Nonlinear Optics
~Phase-conjugate wave and its application~
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Fig. 1 The effect of a nonlinear dependence of the
polarization P on the eleciric field £, {a)
forsmall input fields { b} At larger field
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Fig.2 Propagation of light through a

phase-mudaiating substance.

(a) Reflection with a nominal mirror
(b} Reflection with a phase-conjugating
mirror.
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Fig. 3 Interference of two counter-propagating
Waves,
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Fig. 4 Effect of difference in the phases of two
counter-propagating waves upon the for-
mation of interference pattern.
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Table 1 Origin for nonlinear optical polarization®

Origin Substance

Na vapour
CSy Nitrobenzen

Optical Kerr effect
Molecular reorientation
Bound electron

Free carrier effect
Band-filling
Quantum-well effect
Photorefractive effect
Conjugate x-electron
Thermal effect

InSh, HegCdTe

poly-diacetyiene

Ge, $i, GaAs, CdS, CdSe
n~InSh, n-InAs, CdHgTe

CdS,.rSe,. . doped glass
Ferroelectrics {BaTi0, LiNbO,)

CdHgTe, organic compound
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Fig. B Schematic illustration of the generation of
a phase-conjugated wave by degenerate
four wave mixing process.
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Fig. 8 Application of phase-congugating mirror
for optical risography.
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