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Application of the Programmable Mode
of a Parameter Run



Abstract

T 4: Z\Communicat..\2018-02-28_Christian_Hellmann_SampleFile_ProgrammableParameterRun.run®
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Herewith you can vary parameters of a Light Path document and analyze the effects of the variation with various
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mations can be derived. For further

Systematical variations of parameters
are substantial for detailed
Investigations of complex optical
systems. VirtualLab Fusion enables
the variation of parameters by the so-
called parameter run feature. By
using the parameter run, such
variations can be configured arbitrarily,
depending on the demands of the
task of analysis. Further, the special
programmable mode allows a free
configuration in order to provide fully
customizable parameter variations. In
an example, the application of this
programmable mode is presented.
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Initialization of a Parameter Run

« Variations of parameters can

be done by using the
parameter run feature.
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Selection of Parameters and Range of Variation

« On the second page, the mode of the parameter run has to be chosen.

* In the table below, the desired parameter for variation can be selected, as
well as the corresponding range and number of variation steps.

* In this example, the period and the height of a rectangular grating are varied.

Set up the parameter(s) to be varied.

You can select one or more parameters which shall be varied as well as the resulting number of iterations. Several modes are available specifying how the parameters are vaned per iteration.

roeioce
Fitter by_ [#] Show Only Varied Parameters
1|2| Object Categary Parameter Vary | From | To | Steps | Original Value

Interface #1 (Rectangular Grating Interface) | Grating Period | E0nm 2 pm 10 1um
10

Rectangular Grating #1 | Stack #1 (Rectangular Grating)

Interface #1 (Rectangular Grating Interface) | Modulation Depth 1 200 nm 900 nm 500 nm
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Customization of the Parameter

Run

Next, the variation of the chosen parameters can be configured with the help

of basic C# code.

« Forinstance, the period is varied linearly,
whereas the height is set randomized.
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Parameter Specification
Set up a snippet which generates a two dimensional array, which is used
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Source Code  Global Parameters  Snippet Help  Advanced Settings e i
g 1 double[,] parameters = new double[NumberOfParameters,NumberOfIterations]; :Ezg:iﬁi;;ﬂi:ﬁ%m
5 2 MinimumValues [double[]]
c 3 double minPeriod = MinimumValues[@]; /lextract minimum period MaximumValues [double[]]
2|2 double maxPeriod = MaximumValues[@]; /fextract maximum period
=il = double minModulationDepth = MinimumValues[1]; //extract minimum modulation depth
3 6 double maxModulationDepth = MaximumValues[1]; /fextract maximum modulation depth

7
Els
fi 9 /fcalculate step width for period for linear scan

18 double stepWidthPeriod = (maxPeriod - minPeriod) / (NumberOfIterations - 1);

11 //generate random number generate to generate random distributed modulation height

12 Random randGenerator = new Random(@); //we use fixed seed of @ to generate reproducable results

13 /fcalculate range for modulation depth

14 double rangeModulationDepth = maxModulationDepth - minModulationDepth;

15

16 //loop over all iterations

17 for{int runIterations = @; runIterations < MNumberOfIterations; runIterations++){

18 //calculate period value of current iteration

19 parameters[@, runIterations] = minPeriod + (runIterations * stepWidthPeriod);

28 //calculate random modulation depth value of current iteration

21 parameters[1, runIterations] = minModulationDepth + (randGenerator.MextDouble() * rangeModulationDepth);

22 1

23

24 /freturn generated parameter array

25 return parameters;
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Customization of the Parameter Run

« On the next page, the configured iterations of the parameter run are
exhibited.

Parameter Visualizabon
Preview of used parameter sets per iteration

The table below shows the parameters which will be used in each iteration of the Parameter Run.
ltis also checked whether all parameters are valid. [f invalid parameters are present, please check the set up snippet.

lteration Step 1 2 3 4 L7
Grating Peried (Rectangular Grating #1 | Stack #1 (Rectangular Grating) | Interface #1 (Rectangular Grating Interface)) 500nm i BBEE7nm  222.32nm 1pm 1.1667 um
Medulation Depth (Rectangular Grating #1 | Stack #1 (Rectangular Grating) | Interface #1 (Rectangular Grating Interface)) | 87262nm  281.73nm 8768nm 885.82mm  B8206nm
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Set up of the Parameter Run

* Next, as for all modes of the Parameter Run, the desired simulation engine
and/or analyzer has to be selected.

* In this example, just the Grating Order Analyzer is used.

Set up the detecting devices whose results you want to analyze

This page allows you to select one or more detecting devices (detectors, analyzers, or virtual screens). At least one detecting device must be selected.
If you click on the "Open” button of one detecting device, the corresponding edit dislog is displayed.

In the upper part you can select the simulation engine(s) that zhall be exscuted in the parameter run. Furthermore you can select the detectors that shall be evaluated by the selected simulation
engine(s).

[] Classic Field Tracing

In the lower part you can select the analyzers that shall be executed in the parameter run. They are independent from the simulation engine(s) selected above.

Analyzer Edit Dialog

Grating Order Analyzer #300
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Set up of the Parameter Run

« Then click Go to start the calculation.
« After the calculation has finished, all results are presented in the table below.
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Resuliz
Start the parameter run and analyze its results
b Bol
Use Cached Results for Next Run
Iteration Step
Detecior Subdetecior Combined Ouiput L7} 6 7 2 9 10
; Grating Period (Rectangul.. | pgtg Array Pd 1.1667 pm 1.3333 um 1.5um 1.6667 um 1.8333 um 2um
Waried Parameters 2 . -
Modulation Depth (Rectan.. | patz Array v 820.6 nm 865.8% nm 890.6 nm 24432 nm 237.75 nm 827.37 nm
Grating Order Analyzer #2_. | Transmission Result Animation | | »# | Order Collection Order Collection Order Collection Order Collection  Order Collection  Order Collection
Efficiency T[-2; 0] P 7 16173 % 20515 % 23578 % 10542 % 96119 % 54215 %
Gitesieg O e Bridyees Efficiency T[-1: 0] Dats Array 7 26.882 % 22538 % 14363 % 22402 % 16,389 % 23567 %
(Resulis for Individual Efficiency T[D: 0] DataArray | & TETT3% 9.9875 % 22302 % 15.989 % 26275% 16.085 %
Orders) Efficiency T[+1: 0] Dats Array ra 26882 % 22539 % 14363 % 22402 % 16.389 % 23567 %
Efficiency T[+2; 0] Data Array P4 16173 % 20515% 23578 % 10542 % 96119 % 64215 %
< >
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