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Second harmonic generation
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By Jkwchui - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=12657395



Second harmonic generation

* Frequency doubling = Twice the
energy

* Nonlinear process
* No inversion symmetry
* Anharmonic oscillator

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




Second harmonic generation

* Photons are an electric field

* P =Py + goxVE + ggxPE? + y
goxPE3 +....

* I, =Y122

Elec_tromagnetic Wave

* Oscillating polarization field 2
* Importance of phase matching
* Dispersion



Lithium Niobate (LiINbO,)
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Distortion ot LINbO,
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Hybridization?
} Role of Lithium?

PARAELECTRIC

Fig. 1. Positions of the lithium atoms (double cross-hatched
circles) and the niobium atoms (single cross-hatched circles) with
respect to the oxygen octahedra in the paraelectric phase
(T 2 T)) oflithium niobate. The positions of the lithium atoms are
actually equally probable to be either above or below the oxygen
layers by 0.37 A. The lithium atoms shown are in the average
position - in the oxygen layer. The horizontal lines in the diagram
on the right represent the oxygen layers. After [6,7]

R.S. Weis andT. K. Gaylord, Appl. Phys. A37, 191-203 (1985)

FERROELECTRIC

Fig. 2. Positions of the lithium atoms and niobium atoms with
respect to the oxygen octahedra in the ferroclectric phase (T < T,)
of lithium niobate. After [6,7]



SHG in LiNbO,4

e Orientation important for phase
matching

* Birefrignance is an advantage
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