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Semianalytic Techniques (1)
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Moment method: <« Approximation: pulse shape maintained (“like a particle”)
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For a chirped Gaussian pulse:
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Semianalytic Techniques (2)
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Nonlinear Schrédinger equation: — i pe —’822 2 +yPe U U =0

Variational method: < Approximation by the use of Lagrangian
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—>S= j L£dz <« Minimization of the “action” functional
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Higher-Order Nonlinear Effects (1)

Nonlinear Schrédinger equation for ultrashort pulses (T, < 1 ps):

, . a2 oul’
U+isgn(ﬁ2)ag_sgn(ﬂ3)@% = © ‘U‘ZU +iSi(‘U‘ZU)_7RUl
0z 2L, Ot 6L, Or Ly 0t
LS I 1
— L= Ly=rr Lu=—7
‘ﬂz‘ ‘183 yPO
1 Tg
<—S= ) TR D
C()OTO To

“Self-steepening” “Intrapulse Raman scattering”

Self—steepening: <« Intensity dependence of the group velocity

— Asymmetry in the SPM-broadened spectra
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Higher-Order Nonlinear Effects (2)

Self-steepening for a Gaussian pulse:
— 1(0,7) = f(r) =exp(-7?)
— 1(Z,7) =exp[(r - 3s1Z)°]

Shock location: >0l /0r=w
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Impacts on SPM-induced spectral broadening:
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Effect of GVD on optical shocks:
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Higher-Order Nonlinear Effects (3)

Intrapulse Raman scattering:
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