
© Copyright, Dr. Thomas Schreiber
page 1

Tutorial 2 – Supercontinuum, Parameter Variation, Export

▪ A simple nonlinear propagation

▪ Supercontinuum generation
▪ create the field
▪ choose parameters
▪ put result to memory
▪ repeat with higher accuracy
▪ check measurements

▪ (first) Parameter Variation

▪ noise and coherence

▪ Export propagation data

▪ Dispersion and retarded time frame
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Tutorial 2

▪ A simple nonlinear propagation
▪ Setting up the data array

▪ from -10 ps .. 10 ps, 512 datapoints

▪ In the frequency domain, the axis is given by the Nyquist theorem
▪ the wavelength axis can be chosen but will only interpolate to the linear 

wavelength, the datapoint height (energy content per nm) is not adapted
▪ If the center array wavelength is set to be the same as array, the spectral 

center wavelength (default), the spectrum appears in the center of the 
data array
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Tutorial 2

▪ A simple nonlinear propagation
▪ Parameter for the propagation (SPM only , no shock term)

▪ Check that all effects except SPM is switched off

▪ Check the SPM dialog for correct settings
▪ We set the array center to the spectral

center, so this has to apply for the
calculation of  (see next slide)

▪ Prior to starting, select "Set" within the Main->Memory section.
▪ Once the propagation begins, you will be able to view the outcome 

alongside the original field (memory) for comparison.
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Tutorial 2

▪ A simple nonlinear propagation
▪ Parameter for the propagation

When using a field whose center wavelength differs from the array 
center:

The „No Shock“ Paradox: if you choose not to include „self-steepening” 
(the shock term) in the numerical solution of the simplified nonlinear 
Schrödinger equation, you must specify the frequency of your field. This is 
necessary because fiberdesk allows fields to be set away from the array 
center (0 ≠ C).

This adjustment is made within the SPM dialog:

Typically, it can be aligned with the wavelength set in the dialog when 
creating a new field. However, if you import a field from an external source, 
you may need to define it using a different (fixed) wavelength.

However, if you are using the shock term (self-steepening switched on), this 
spectral grid shift does not change the result and no setup is required.



© Copyright, Dr. Thomas Schreiber
page 5

Tutorial 2

▪ A simple nonlinear propagation
▪ Parameter for the propagation (SPM only, no shock term)

▪ When using a pulse that is not centered on the array, ensure that the spectral range is covered 
with sufficient resolution. In this case, the pulse spectrum is at 800 nm while the array center is 
at 1030 nm, with all other parameters remaining unchanged. To adequately cover the spectrum 
down to 800 nm, the number of data points must be increased to 8k.

▪ By repeating the nonlinear propagation as previously 
done, demonstrate the importance of selecting the 
appropriate setup in the SPM dialog for calculating .

▪ Note: If the data array is not set correctly, the spectral position may 
"fold" back into the spectral range, causing the peak to show up at an 
incorrect wavelength. In this example, with a size of 1k, the 800 nm 
peak appears around 1100 nm.

(black result – correct)

(blue – wrong)fixed wavelength 1060 nm



© Copyright, Dr. Thomas Schreiber
page 6

Tutorial 2 – Supercontinuum, Parameter Variation, Export

▪ A simple nonlinear propagation

▪ Supercontinuum generation
▪ create the field
▪ choose parameters
▪ put result to memory
▪ repeat with higher accuracy
▪ check measurements

▪ (first) Parameter Variation

▪ noise and coherence

▪ Export propagation data

▪ Dispersion and retarded time frame
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Tutorial 2
▪ Supercontinuum generation

▪ switch on all nonlinear effects:

▪ Click on „Raman“ and choose a simple Lorentz 
as the response function hR, and fR=0.18

▪ Click on „self-steepening“ to check, there is no 
shock term (tau = 0.0)

▪ Check the “SPM” for the right settings
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▪ Supercontinuum generation

▪ Start the simulation with 0.01 adaptive local error
▪ save the result to memory result via „memory“>„set“ (black)
▪ Rerun with the adaptive local error set to “exact” 1e-07 (blue)
▪ Below, the accuracy can be compared (some spectral/temporal 

components were numerical artefacts in the 0.01 simulation)

Tutorial 2
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▪ Supercontinuum generation

▪ The adaptive algorithm is bounded by the local error set and increases the number of 
steps (smaller steps) accordingly.

▪ If you rerun the propagation with the option „measure and parse“ switched on, it can be 
analysed in the measurement graph. Here is an example of the number of adaptive steps 
used to arrive at the current position.

Tutorial 2
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▪ Supercontinuum generation

▪ Measurements also allows for more detailed analysis

▪ Example: supercontinuum generation energy drop due to intra-pulse Raman shift of the 
soliton, once it is „created“ at ~ 0.025 m

Tutorial 2
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By choosing „save to file“ and selecting a base file, the parameter variation is saved and all results are store in 

a BPF file name „…, all x.bpf“. This can be used for evaluation, see next slide

noise and coherence:  

(1) same starting pulse as before via „Create Pulse Dialog“, check „quantum noise added“, 

(2) then use „propagation“>“parameter variation“ dialog with „always create new field“ and

(3) „Pulse_Creation_iterator“ as the first parameter to vary (with this, actually nothing is varied, but the pulse 

recreated)

1

3

2

2
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noise and coherence:  

After starting the parameter variation, 
the simulations start. 

The result of a measurement after the 
propagation can be plotted directly.

Here the energy is shown for example 
exhibiting noise, because each pulse is 
recreated with novel quantum noise 
feautres.
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The saved files are now used for average spectrum and coherence calcualation via Postprocessing > coherence

Postprocessing > average intensity

Postprocessing > min / max (intensity) for boundaries as displayed below

past both results to clipboard and display in e.g. in Origin . 2
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You can also average a series of simulations or calculate

the coherence along z.

It requires to save the fields along z during parameter

variation. To do so, enable „write file“ in the propagation

parameter setup and run the parameter variation with

„save to file“ switched-on again. 

The results can be obtained by the Postprocessing items

shown on top, which request you to select the base file for

evaluation. 

Only 1D parameter variation can be used.
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Tutorial 2 – Supercontinuum, Parameter Variation, Export

▪ A simple nonlinear propagation

▪ Supercontinuum generation
▪ create the field
▪ choose parameters
▪ put result to memory
▪ repeat with higher accuracy
▪ check measurements

▪ (first) Parameter Variation

▪ noise and coherence

▪ Export propagation data

▪ Dispersion and retarded time frame
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Tutorial 2 – export propagation data
To make a propagation graph outside of fiberdesk, you need to have your propagation saved to a file (switch on „write file“ in the propagation 
parameter windows and do the propagation afterwards).
Then either use the python script to display what is saved in this propagation file (*.bpfx) or use the internal function to copy such data as ASCII to the 
clipboard and paste it, e.g. in Origin.

To copy your data to the clipboard use the functions “Conversion to > ASCII matrix”

First, you will be asked for the BPF file, then choose the “comma/dot” convention.

In the following dialog, you can choose your setting. If you have selection a specific region already of the field, 
those values will be inserted by default.

Once it is copied, the important information are shown.
You’ll need those to set up your graph in Origin correctly.
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Tutorial 2
In Origin, create a matrix with the same dimensions as your data.
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Tutorial 2
Then select the matrix content and paste then clipboard data into it.

Let Origin draw a contour plot with the data and setup the 

appearance to your needs.



© Copyright, Dr. Thomas Schreiber
page 20

Lecture 2
Here is an example of a logarithmic intensity plot for the temporal and spectral propagation.
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Since fiberdesk 7 this feature in 
directly available in the software.

(differences due to different sampling)
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Tutorial 2 – Supercontinuum, Parameter Variation, Export
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Tutorial 2 - dispersion and retarded time frame
Background: fiberdesk uses a complex data array for handling the field envelope A(T) numerically in a retarded time frame and uses the NLSE for 
propagation. 
Here is the example of the supercontinuum generation again.
The option “force retarded time frame” is off in the dispersion settings, because the Taylor Series used for dispersion is actually calculated around the 
center wavelength of the pulse center TS = P – so no surprise.

To move the temporal windows with a different group
delay, you can generate that group delay at any wavelength
by pressing „compensate at“.

In our example the wavlength are generated and evolve
not constant. But for instance, the first soliton ends the
propagation at 0.6 ps. So it traveled 1.6 ps/0.2 m which is 8 
ps/m. We also do not start the pulse at -1 ps. If
compensating this, the evolution looks like the second
graph.
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Tutorial 2 - dispersion and retarded time frame
For other dispersion definitions, like Sellmeier, PCF and gas-filled hollow core fibers, the dispersion is not defined with any 
wavelength reference like the Taylor-Series but uses the full propagation constant  (or equivalent the refractive index n). Thus, you 
should switch on “force retarded time frame” to eliminate any group delay that results from this definition. Again, this removing of 
the group delay is done at the array center wavelength, so be sure, if you defined your pulse at this array center or not. Here is an 
example, if it is not retarded - despite the fact that, of course, the result is still correct (not shown here)!

(setting achieves a similar dispersion as the Taylor series before)
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