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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 

5.2 Electro-optic amplitude modulator 

5.3 Electro-optic phase modulator 

5.4 Microwave modulator 
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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 
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5.1.1 Longitudinal electro-optic effect and modulators 



12 



13 



14 



15 

Needs electrodes on input and output facets 



16 

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 
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5.2 Electro-optic amplitude modulator 

How is phase retardation converted into an amplitude modulation? 



26 



27 



5.3 Electro-optic phase modulator 
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used in Pound-Drever-Hall 
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from left to right: 

Leo Hollberg, Ronald Drever,  

John L. Hall 

 

Ronald Drever (1931-2017, 

co-founder of LIGO) 

 

Pound-Drever-Hall connected to 

 

2005 Physics Nobel for  

Hall and Hänsch 

 

2017 Physics Nobel for  

Weiss, Barish, and Thorne 

J. L. Hall T. W. Hänsch R. Weiss B. C. Barish  K. S. Thorne  



5.4 Microwave modulator 

32 



33 



34 



35 


