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FWM Applications (1)

Wavelength conversion:

Modal birefringence: — FWM
—>on=An —An,
— Ak, =[An (o, + w,) —2Anw@,]/ C
=—-2w,(on)/c

FWM Applications (2)
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FWM Applications (3)

Phase conjugation:

Undepleted-pump approximation:

— A(2) = A0)exp(iyPz)

A3 _2iyPA i/ [AOe A «O=(Ak—2yP)z
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Cancellation of phase distortion: Phase conjugator
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Source: Optical Waves in Crystals, A. Yariv and P. Yeh
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FWM Applications (4)

Supercontinuum generation:

FWM + SPM + XPM + SRS + etc.:
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Second-Harmonic Generation (1)

Physical mechanism:
Induced static polarization:
— P, = (B, / 4)Re[ yPE_E Eg, exp(iAk,z)  « Ak, =[n(2w,)-2n(w,)]w, /c
Effective second-order nonlinearity:

2
= 1" =g, Py = Bag, [ 8egr ™ ‘Ep‘ ‘ESH ‘COS(AkP +9,)
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Second-Harmonic Generation (2)

Simple theory:

Coupled amplitude equation:

i (AP +2ALIA + 7o AN exp(-ix)
58 i, (A +2]AR A+ 2 7, A explin)

2 2
— 7en = By 1 4nC)egarg, Ty ™ ‘Ep‘ ‘ESH ‘
< k= Ak, —Ak

Undepleted pump approximation:

— A(z) =P exp(iy,Rz) — A, =B, exp(2i,P2)

> ddB =1ys, P exp(ixz) +2i(y, — ) RB, |
Z 0.4
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Quasi-Phase Matching

SH field:
dE . :
=z i %24 E2exp(iAkz)
dz 2¢,n,C
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Non-phase-matched

— Periodic spatial modulation of the nonlinear coefficient:
e.g. PPLN (periodically-poled lithium niobate), PP glass, etc. 7



