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Technique for Pulse Compression (HHI)

SC-generation (normal dispersion)
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Propagation Equation

Generalized Nonlinear Schrodinger Equation (GNLS)
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Propagation of (sub-)picosecond Pulses alongz . 1=t-z/v,.
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Numerical Method
Pseudospectral Method

periodic boundary conditions: w,=n21/T,n=0,1, 2, ...
N/2 .
FFT: Alz,m) = X Anp(z)enT
n=—N/2
8th-order Runge-Kutta scheme with adaptive stepsize control
0An(2)
0z

2 ~ o -~ ) ~ 7 -
= 5P2wadn(2) = 5 An(2) = B3 An(2) + 5 fain An(2)
+ivW,(2) + a1Pn(z) —iar=n(2)
The nonlinearities
= |A]2A, © = F (JA]2A) , = = AF (]A]?)
are evaluated in the time-domain:
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Pulse Compression via HNLF and SMF

At=1.7 ps
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Propagation Equation

NLS for next purposes:

OA i  0%A 5
= ——fBr—= +iv|A|°A
= P25 + 1l Al

4 Ny

Lp=T¢/IB2l, Lnr=1/(vPo)
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Pulse Compression by simple Formulas

Initial pulse: A(O,t) = /Pysech(t/Tp)

Characteristic lengths:
Ly =1/(vP), Lp=T§/|82]

Optimum compression factor (Tomlinson et.al. JOSA B, 1984)

Ty L v P
Fe =70 = 0.63,/7:2 = 0.63Tp, /11

Hence, for large compression:
HNLF with By = 0 close to ZDW, and

VPO Large!
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Optical Wavebreaking

Evolution of a sech-pulse through a HNLF with normal dispersion

Pulse shape: Pulse spectrum:
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Optical Wavebreaking !
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300

Exclusion of Optical Wavebreaking

Pulse Shapes after HNLF and SMF

high power:
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moderate power:
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No optical wavebreaking.
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Propagation Equation

GNLS for next purposes:

OA -

0z

Lp=T¢/IB2l, Lnr=1/(vPo)

0<A
= ——52 +W|A|2A
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“Perturbation”, introduces:

L'y =T3/|83

NUSOD'06, NTU Singapore, 11.-14.9.06 13.9.2006 10 |W| I | A‘ S



Pulse Compression

Low power:
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Pulse Splitting

High power: (FROG-) Measurements (HHI):
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Summary
Pulse compression via SC generation analyzed.

Limiting Effects:
*Optical Wavebreaking
Pulse Splitting

Pulse Splitting via B; represents a fundamental limit.

Thank you for your Attention!
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