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4.9 Optical parametric amplification (OPA) 

4.10 Optical parametric oscillation (OPO) 

 

Chapter 5: The electro-optic effect and modulators 

5.1 The linear electro-optic effect 

5.1.1 Longitudinal electro-optic effect and modulators  

5.1.2 Transverse electro-optic effect and modulator 

 



4.9 Optical parametric amplification (OPA) 
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symmetric  

in 1 and 2 
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g becomes  

imaginary: 

sinh  sin 

 

sinh2=cosh2-1 
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gain bandwidth increases 

with stronger pumping 

 

noncollinear type-I OPAs 

feature ultrabroad 

bandwidth for few-optical-

cycle pulse generation 

( later lecture) 



4.10 Optical parametric oscillation (OPO) 
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Chapter 5: Electro-optic effect and modulators 

5.1 The linear electro-optic effect 
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(1/n2)i  connected to dielectric permeability tensor eij  Boyd 
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LiNbO3 is  

THE crystal for 

EOMs 



13 



14 



15 



16 

5.1.1 Longitudinal electro-optic effect and modulators 
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Needs electrodes on input and output facets 
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5.1.2 Transverse electro-optic effect and modulators 

lithium niobate: 

LiNbO3 

crystal class 3m 

More detailsMore details

Linbo3 Unit Cell - Lithium niobate - Wikipedia, the free ency... https://en.wikipedia.org/wiki/Lithium_niobate#/media/File:L...
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Birefringence compensation 


