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Lecture 8: Nonlinear Optical Loop Mirror

Nonlinear Optlcal LOOp Mirror Propagation SEICINISICSIRGIREI  <cif phase modulation / two photon absorption term
(7 Load » [Elsave 0A
. . — c 2
The loop shall be a single nonlinear - — =+ iy(1 - fRIAM)|*A(T)
] . . Iy standard propagation v aZ
element without dispersion. e N -
general y = — and Aeff = —MFDZ
define free parameters C Aeff 4
Save this element as measure and parse 100 >
write file n2 3.2e-20 « | m2w
waveguide fR 0 -
NOLM element only nonlinear.ppfx loss 0.0 ~ | 1/m —- 00 « | mw
gain 0 - | dB/m TPA is experimental so far ...
mode diameter 200 ~ um saturate SPM
gamma  0.000603773% 1/(W m) saturation power | 1.0 GW/cm?
effects
[] dispersion E’ use SPM and TPA |:| exclude SPM
L] SPM [ TPA N =
L] Raman
[] self-steepening
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Lecture 8: Nonlinear Optical Loop Mirror

Dialog X

Choose the NOLM element and start 2nd output

. INPUL = R | 2
the setup dialog e dR =
coupler 3
- OUtpUL e : ? i_\__ 2]
Propagation parameter v # X 2nd input —— L
L-"__a' Load ¥ E Save ¥ non-reciprocal? select if to use in clockwise and/or
transfer parameter counter clockwise propagation
variation to element cw cew
@ nonlinear IDDP mirror * SEtup > v|yes, to RS L KR MEYINOLM element only nonlinear. ppf] RN G v v
o~ i yes, to element 2 select >> v v
“Jp standard propagation
yes, to element 3 select >> v v
A\ saturable absorber yes, to element 4 select >> v v
£ C yes, to element 5 select >> v =
% pulse injection &
output field
~| use output port use 2nd output port (same as input)

N’ custom filter

both only possible with second field enabled, then first field output will be the input port

/& rate equation gain

cancel R= 04 ~ | with 0.5 = 50:50

%\, field manipulation

#  polarization element

Select the previously saved file for the first
o nonlinear loop mirror element. The output will be the result.
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Lecture 8: Nonlinear Optical Loop Mirror

data array setup

Size |1k (2710) -~

array center wavelength 1060 ~ 2 nm
I h ff fth Li itvin thel | half interval 8 - | * s
n order to see the effect of the non Inearity in the loop, please vacuum length (full Interval) 0.004706670328|
deﬂne a new pUlSG as ,,CW“ acco I’dlng tO the SettlngS hel’e. fit all parameters to the closest value of the array v
Type Gauss v
pulse duration (FWHM) le6 -~ ° ps|/(sets spectral width)
TempShift 0~ I ps
phase 0 v | 2 rad
wavelength 1060 * nm [v|same as array
2nd order spectral phase 0 v *fs
3rd order 0 ~ : fs?
energy 1.6e-12 : ]
average power |v 01 - | *w

repetition rate | 6-25e+10 S Hz| [v]ew

scramble spectral phase (random phase)
phase diffusion modell with given linewidth
add quantum noise (one photon per spectral node)

double pulsing

. relative
separation 0 -  ps e v
v | create field in data array 1 create field in data array 2
add field to data array 1 add field to data array 2
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Lecture 8: Nonlinear Optical Loop Mirror

Now the power is varied in the parameter
variation dialog as well as the splitting ratio.
The displayed results is the output power
over the input power.

Parameter Variation

Initial Conditions 1st Parameter 2nd Parameter Plot Content Appearance

v | always create new field

|

Parameter Variatiol

Initial Conditions 1st Parameter 2nd Parameter Plot Content Appearance

Px93 - Pulse_Creation.e ~ = X « W

from to datapoints log steps

, with x 100000 50

Parameter Variation

|

Initial Conditions 1st Parameter 2nd Parameter Plot Content Appearance

+|use 2nd parameter
Px33 - NOLM.splitting_r ~ |= Y -

from to datapoints log steps

,withy 0.1 0.4 2

fiberdgsk

Ise propagation

nonlinear p

Parameter Variation X

Initial Conditions 1st Parameter 2nd Parameter Plot Content Appearance

x-axis value = X - logx «|auto axis x  iteration of simulation

y-axis value = Y - logy v | auto axis y

Result* = update look-up: |M7 - Temporal | ~ | multiple results separated by comma
*of field after complie rountriplin case of multi-element propagation

additional values:
x1vlx2.v2 ...

if not selected, all file operations in the multi elements will be disabled as well

save [ load

et
3
v
o 0.1
—0-0.4
0 T T T T T T T T T T 1
0 10000 20000 30000 40000 50000 60000 70000 80000 90000 100000
Pulse_Creation.average_power (W)
Copy ASCII Save BMP Zoom Out

start 77 Load Setup w | (5] Save Setup Copy BMP
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