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Different Propagation Regimes

Nonlinear Schrédinger equation (pulse widths > 5 ps):
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Dispersion-dominant regime:
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Dispersion-Induced Pulse Broadening

Propagation in a linear dispersive medium:
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Recall: —>U(z,T)=ij°" U (2, @) exp(—iaT)dw
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In the Fourier domain;
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In the time domain: 1 i
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Gaussian Pulses

Incident field: T2
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Field amplitude in the time domain:
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Pulse width evolution:
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Phase evolution:
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Chirped Gaussian Pulses (1)

“Chirp parameter”

Incident field: (11iC)T? ” N
—>U(0,T) =exp| - 2 — “Up-chirp”for C> 0
0

— “Down-chirp”for C< 0
In the Fourier domain:
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—>Aw= 1+ Cz)ll2 / T, < Half-width (at 1/e-intensity point)

— Awl, =1 <« "Transform-limited”if C=0
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In the time domain;

—>U(z,T) =

Pulse width evolution:
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Chirp parameter evolution:
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Chirped Gaussian Pulses (2)

In case: — £,C<0

BROADENING FACTOR, Ty/ T

DISTANCE, z/Lp
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Recall:
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Hyperbolic-Secant Pulses

l exp —iCTZ < "Optical solitons”
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Incident field: (
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Super-Gaussian Pulses

Incident field:
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—U(0,T)=exp [—1+ Ic (Tl] ] < "Modulated semiconductor lasers”
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Root-mean-square (RMS) width (o):
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