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Third-Order Dispersion (TOD) (1)

Nonlinear Schrodinger equation (£, = 0 or T, < 1 ps):
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Evolution of chirped Gaussian pulses:
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Third-Order Dispersion (2)

Changes in pulse shape:
— Ly =T, /|B,| <« Dispersion length with TOD
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Third-Order Dispersion (3)

FT of the pulse intensity:
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Chirped Gaussian pulse. NTE o .
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Third-Order Dispersion (4)

Broadening factor for a chirped Gaussian pulse:

Broadening Factor

0 05 1 15 2 25 3 35 4
Distance, sz’D

G. P. Agrawal, Nonlinear Fiber Optics, 5% ed.

In case: - z>>L,/|C|
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Third-Order Dispersion (5)

Arbitrary-shape pulses:
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Evolution of the first and second moments of T:

. . CTPU(Z,T)[dT
—>d<T>:iI U™(z,T)[H,TU(z, T)dT eRecaII:<Tp>=I‘ww ‘ (e 2)‘
dz o [“u@m)fdr
e%:isz:OU*(z,T)[I—AI,[I—Ai,TZ]]U(z,T)dT
_a,=[ Ug(MTU,(T)AT  «Uy(T)=U(0,T)
S (T)=a,+a7 a,=i[ Ug(MIH T, (T)dT

4 by = Ug(M)T2U,(T)dT —HW.
b =i[ Us(T)[H,T?U,(T)dT

b, =—%I:US(T)[I:I IH. T2, (M)dT 6

—><T2>:b0+blz+bzz2




Dispersion Management

GVD-induced limitations:
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Dispersion Compensation

For dispersion map consisting of two fiber segments:
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