Tutorial 3 - Simple Nonlinear Amplification

A simple nonlinear propagation with gain
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Tutorial 3

Propagation parameter ~ #
A simple nonlinear propagation with gain

Setup the data array with the following parameters:
100 fs pulse, +/-10ps window, 2k, 1nJ @ 1060 nm

[F7Lload Elsave =

“y standard propagation v

general
H H H H H H define free parameters
For the linear and nonlinear effects choose only dispersion and SPM, with the following g
. measure and parse 100
arameters:
p write file orer
MFD=10 pm, L=1m
. . . . . . waveguide
gain=20dB/m, with gaussian gain profile at 1030 nm, 40 nm width oo
loss .0 - 1/m
dispersion 0.02 psm@1030 nm
aA gain 20 « | dB/m
=3 ooo i — 2
9z +iy(1 = fRIAMIAT) mode diameter 10 - um
dlspersmn term y= %;_2 and Aggp = —MFDZ gamma  0.002485436¢ 1/(W m)
eff
a l-n+1 an beta 0 effects
AN BT A e . e I W depersn
data array setup a > ' aTn without shock term (self-steepening), calculate gamma by: E] SPM / TPA
Size |2k (2711) - = 1 beta 2 v|use pulse create wavelength 1030 nm
p 9 O Raman
array center wavelength 1060 .~ * nm v/ D use fixed wavelength: 1060 nm D self-stespening
half interval 10 . 4 dispersion model e o - 0
; TPA 0.0 - LLE
vacuum length (full interval) 0.00599584916 | Taylor expansion series turate SPM -
saturate
Type Gauss . . . numerics
photenic crystal fiber Dispersion Setup steps 100
pulse duration (FWHM) 0.1 + 7 ps (sets spectral width) e bl el e steady state gain (long pulses to cw) ]
TempShift 0+ Zops Taylor Series @ 1030 nm stepsize 0.01 m
phase 0+ * rad force retarded time frame (| saturate gain with Esat = | 19 ] distance 1 + m
@ data array center wavele
wavelength 1060 2 nm  [v|same as array Betal o] ps/m profile adaptive | 1006 . presets: -
E’ Use dispersion D ! EEL ETE
2nd order sp;'::'sael 0 . : fs2 L Beta2 0.02 . ps2/m gain profile . e performance
3rd order 0 - |- Beta3 0.0 - ps3/m Center | 1030 nm Width nm no background propagation file
gy e < |1 Betad S shape |Gauss = no live screen update
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Tutorial 3

A simple nonlinear propagation with gain

Results

Power / kW

Power / W ps”2

Temporal Field. FWHM width=832.164 fs, Autocorrelation.width=1.225 ps
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Temporal Propagation

View Properties

[7 Load View w

H Save View

9.0
Time / ps
Spectral Propagation
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Wavelength / um

distance: 1.000 m position: 1.000 m energy: 10.478 nJ average power: 10.478 pW roundtrip: 0

él Search ,O
Project
show project title [ o}
project title fiberdesk
show project subtitle @D
project subtitle nonlinear pulse propagati...
View
View View 2
Content Temporal Propagation
show title [ o]
x-Axis
Type Time
start (ps) -10.004885
stop (ps) 9.995115
visualization
stacked plotinstead ... @D
alpha blening 50
colormap rgb down to white
colors 1024
data scaling
logarithmic
auto scale [ o}
from minimum (%) 0.000000
to maximum (%) 100.000000
Misc
text size zoom (%) 75
title space 15
horizontal split top 50
horizontal split bottom 50
vertical split left 50
vertical split right 50
outter space 3
inner space left 3
inner space right 3
inner space top 3
inner space bottom 3
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