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Numerical experiment
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Numerical experiment
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Numerical experiment
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Numerical experiment
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Numerical experiment
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Nonlinear Schrodinger equation

OA _ 94 S~ inﬂn anA . T ' |2 '
E_j—A+1; = athHyA!re(t)A(z,t—t) dt
o & a J

1A . 0 7
a—f[‘?ﬁ*”'“' ]A gt




LaslonDef - Wroctaw 2024

Frequency conversion

Optically induced change in the refracitve index

e self-phase modulation (SPM)

e cross-phase modulation (XPM)
« same mode - different wavelengths
e same mode - orthogonal polarizations
o different modes

e modulation instability (M)

» four-wave mixing (FWM)

Inelastic scattering

e stimulated Raman scattering (SRS)
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Frequency conversion

Optically induced change in the refracitve index

e SPM

o XPM

e MI

e degenerated FWM
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Frequency conversion

Optically induced change in the refracitve index

 four-wave mixing
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Frequency conversion

Inelastic scattering

o stimulated Raman scattering (SRS)
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Frequency conversion

Inelastic scattering

e Intrapulse Raman scattering (SRS
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All-normal dispersion SC

Nonlinear microstructured fiber with normal
dispersion

e design —
o fabrication S5 R
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Optics Express, 24(26): 30523 (2016)
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All-normal dispersion SC

~ Nonlinear microstructured fiber with normal

dispersion

e Broad and coherent SC generated in [ 23-fs ]
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All-normal dispersion SC

~ Nonlinear microstructured fiber with normal

dispersion
e Broad and coherent SC generated in [ 460-fs ]
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Birefringent fibers
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Polarized all-normal SC

Nonlinear birefringent microstructured fiber with

normal dispersion

 design

e fabrication
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e supercontinuum generation

D [ps/km/nm |

=
-~
—
[
b
A
—
o
[
-3
wh
(o>
o=
[
N
[

2.75

A=18um, A .= |i‘)u1'|12 A=20um, A = 2().2um2 A=24um, A =4l .(»um"'
eff eff eff

:
0.75 | 125 15 175 2 2

5 25 2.75

Optics Express 25(22): 27452-27463 (2017) A1 ()




LaslonDef - Wroctaw 2024

Polarized all-normal SC

Supercontinnum generation

e normal dispersion regime
e polarized
e coherent
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Polarized all-normal SC

Supercontinnum generation

e normal dispersion regime
e polarized
e coherent

Scientific Reports 9: 12313 (2019)
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Few mode fibers
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S. Majchrowska, K. Zotnacz et al., Optics Letters 47(10): 2522 (2022)

Intermodal-vectorial FWM
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Intermodal-vectorial FWM

Phase matching condition

i ye

S. Majchrowska, K. Zotnacz et al., Optics Letters 47(10): 2522 (2022)
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Intermodal-vectorial FWM

Vectorial FWM
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Intermodal-vectorial FWM

Intermodal FWM
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Intermodal-vectorial FWM

Proccesses enabled by selective excitation of modes
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Summary

Optical fibers are interesting media for
investigating nonlinear processes

L

Properties of optical fibers can be tailored

Numerical simulations allow to get insight into
dynamics of nonlinear conversion processes

o,
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