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Spectral and Temporal Effects (1)

Asymmetric spectral broadening:

Coupled NLSE:
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Walk-off and dispersion lengths:
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Spectral and Temporal Effects (2)

Asymmetric spectral broadening:

Unchirped Gaussian pulses:
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XPM-induced frequency chirp:
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For pump and probe:
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Spectral and Temporal Effects (3)

Asymmetric spectral broadening:
Optical spectra and XPM-induced phase and chirp:
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Spectral and Temporal Effects (4)

Asymmetric temporal changes:

Coupled NLSE:

—iN2(U,F +2)u,/)Y,

oy, 2U
- —+ Sgn(ﬂﬂ)
0g
L, O
—> +sgn(d)—= »
4 t—
< é =—, T =
I_D
0.8
Probe [
> 06 |“|| >
;‘ij 04 | | E
} 0.2 : r|| \ =
' é | || |
Ll
25 0 5 10 15
Time, T/T,
03 |1|
z |I =
@ 02 || '@
= il | £
0.1 ”
0 - —wﬂ'lllllnllll| |||J I\._
24 -2 0 2 4

Frequency, (v — v )T

0

G. P. Agrawal, Nonlinear

| 82U .
B NZ 22 (U, [* +2|u, /"),
2 Doy ot 2]
Z/Vgl _ Aj Nz_ I—D _7/1|:)1T02
1 ] - 1 - -
T JR L [Bal
0.25
02 Pume
0.15 I,f// \ﬁl
' \
0.1 \
0.05 // \\
o -5 o s 10 <« Faster-moving pump
Time, T/T,
0.1
0.08 .
0.0 Ila'll \\".
0.04 /
0.02 /

0
-4 -2

0 2

Frequency, (v — »'1}TD

Fiber Optics, 5t ed.

4



Spectral and Temporal Effects (5)

Higher-order nonlinear effects:

Coupled NLSE:
oA 1 OA, if, O°A «, _ 2 2
a2 e 2 A WAL +2lANA

viy, o[/ dsh, (s){[\Aj (2t-3) +|A, (2 t=5)1A (2.1

+ A (z,t=-9)A, (2,t-s)expli(o; - @,)s]A, (z.1)}

%

— Intrapulse and interpulse Raman scattering



Applications of XPM (1)

XPM-induced pulse compression:
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XPM-induced nonreciprocity:
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Multiturn Fiber Loop
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< For normal GVD
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