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1. Experimental Geometry and Signal

Optical Heterodyne Detected – Optical Kerr Effect (OHD-OKE)

Polarization  :
pump and probe :
probe and analyzer :

o45
⊥

QWP and probe : o+ 1

2,4,6-trifluoropyridine at 306K
Delay zero : electronic response
Oscillation : Raman-active 

intramolecular vibrational modes 



The OKE response can be integrated to determine Ccoll(t) directly
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g2 depends upon the degree of parallel ordering in a liquid
ll d h j i i i i l li idgenerally assumed that j2 is unity in simple liquid



2. Fourier-Transform Deconvolution
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The OKE signal S(t) :

Second-harmonic generation cross-correlation 
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between pump and probe : 

[ ( ) ( )] [ ( )] [ ( )]xyxy xyxyF G t R t F G t F R t⊗ = ⊗Fourier transform :

Fourier 
transform



3. Microscopic Origin of the Intermolecular Portion of the OKE Signal

Reduced spectral density (RSD) : remove the diffusive orientational portion 
of the spectral density to obtain 

Reduced 
spectral density
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rise time trise is generally to be 200fs or less



Variation of the transient OHD OKE profile of liquid CS as a result of changing the incident

Example 1 : IEEE J. Quantum Electron.QE-2 (1996) 756

Variation of the transient OHD-OKE profile of liquid CS2 as a result of changing the incident 
laser pulsewidth(FWHM)

(ⅰ) C t t li t f th l l(ⅰ) Creates some net alignment of the molecules,
giving rise to an orientational anisotropy

(ⅱ) produces an ensemble molecules coherently 
lib ti i l l i t l l t ti llibrating in local intermolecular potemtials

electronic(E), nuclear(L, D, T) 

electronic(★), 

libration(△),  diffusive reorientation(○), 
polarizability distortion(X)



Example 2 : J.Chem.Phys,123,054509,2005
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