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Second	harmonic generation

• Frequency doubling =	Twice the
energy
• Nonlinear	process
• No	inversion symmetry
• Anharmonic oscillator

By	Sbyrnes321	- Own	work,	CC0,	
https://commons.wikimedia.org/w/index.php?curid=31453795



Second	harmonic generation

• Photons are an	electric field
• 𝑃 = 𝑃# + ε#χ(()𝐸 + ε#χ(+)𝐸+ +
ε#χ(,)𝐸, +…..
• 𝐼+ = γ𝐼++

• Oscillating polarization field
• Importance of phase matching
• Dispersion



Lithium Niobate (LiNbO3)

• R3c
• Very common nonlinear	material
• TC=	1210˚C
• EG=	4.0	eV
• Birefringent



Distortion of LiNbO3

R.	S.	Weis	and	T.	K.	Gaylord,	Appl.	Phys.	A	37,	191-203	(1985)	

Hybridization?
Role of Lithium?



SHG	in	LiNbO3	

• Orientation important for	phase
matching
• Birefrignance is	an	advantage



Questions?
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