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Optical kerr effect

Pump beam E (w) :

Probe beam E(w’) :

KERR 
MEDIUM

fw( ') NLiE e

c (3)
( ') ( ') ( ')x yE E Ew w w= +

( ) ( )xE Ew w=

ŷ
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Pump beam
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Nonlinear phase shift induced by the strong pump beam is picked up by the probe beam passing through 
crossed polarizes.



Optical kerr effect polarization in an isotropic medium
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Pump beam E (w) : ( ) ( )xE Ew w=
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The induced linear birefringence given by

In propagating through a medium of length L, the      and      components of the probe field experience 
a relative phase difference 
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The field-induced anisotropy in the susceptibility



ü OHD-OKE(Optical Heterodyne Detected-Optical Kerr Effect) signal :

SOHD-OKE(t) = Ibackground + Ihomodyne + Iheterodyne

ü homodyne method optical Kerr Effect signal :
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ü homodyne method optical Kerr Effect signal Jones Matrix :
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ü OHD-OKE Jones Matrix
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ü Diffusive reorientational

ü Intermediate contribution
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ü Libration motion
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등방성 매질에서의 광학적 Kerr 효과

Isotropic
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Pump beam
Probe beam
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