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Nonlinear Birefringence (1)

Origin of nonlinear birefringence:
i 1. . :
Electric field: E(r,t) = > (XE, + YE, ) exp(-im,t) +c.C.
Third-order susceptibility: How many elements for y3,,? — 87 elements

For isotropic media: — 21 nonzero elements
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Nonlinear Birefringence (2)

Third-order susceptibility: 2] “Rotation invariant” /4
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Nonlinear Birefringence (3)

Nonlinear polarization:

— P (r,t) = g, 7 L E(r, t)E(r, t)E(r,t)
— Py (r,t)= %()2 P+ YP,)exp(—lmxt) +c.c. < Oscillating at ~ @,
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Nonlinear refractive indices:
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Nonlinear Birefringence (4)
Coupled-mode equations:
Electric fields: — E;(r,t) = F (X, y)A;(z,t)exp(i5;;2)
Coupled NLSE in terms of x and y pols.:
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Nonlinear Birefringence (5)

Coupled-mode equations:

Coupled NLSE in terms of circularly polarized components:
S A = (R +i&)/¢§, A =(A -iA) /2
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Nonlinear Birefringence (6)

Elliptically birefringent fibers:
Electric field: — E(r,t) =3 (€,E, +€ E )exp(-im,;t) +c.C.
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Coupled NLSE: «—r=tan(@/2) <« O:Ellipticity angle
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Nonlinear Phase Shift (1)

Nondispersive XPM:
Coupled NLSE: —)ai+gAA = ij/(‘AK‘Z + B‘Ay‘z)Ax

58,; < CW radiation
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Relative phase difference:
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Nonlinear Phase Shift (2)

Optical Kerr effect:

Relative phase difference:
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— Kerr shutter

— Pulse shaping



