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Programming a Detector for Diffractive Optics Merit
Functions Calculation
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CombinedComponent componentCombination = CombinedComponent.ExEy;

Physicalvalue windowEfficiency, conversiontfficiency, snr, uniformityError, zerothOrderintensity,
zerothOrderEfficiency, maxRellntensityOfStraylLight, optimalScaleFactor;

allowscalefreedom = AllowScaleFreedom != @;
areffficienciesRelatedToSourceFiel ficienciesRelatedToSourceField |« @
calculatewindowtfficiency = CalculatewindowEfficiency != @;
calculateConversionEfficiency = CalculateConversionefficiency
1 calculateSNR = CalculateSNR l= 8;

calculateUniformityError = CalculateuniformityError |« @
calculateZerothOrderIntensity = CalculateZerothOrderIntensity != @;
calculateZerothOrderEfficiency = CalculateZerothOrderefficiency =
calculateMaxRelIntensityOfStraylight = CalculateMaxRelIntensityOfStraylight 1« @;
calculateOptimalscalefactor - CalculateOptimalScalefactor !=

t=9;

HarmonicFieldsSetEvaluation.CalculateDiffractiveOpticsMeritFunctions( InputField,

Referencefield,
allowscalefreedom,

o X

reaPhase bool]
#RelatvePastion boo

aregfficienciesRelatedTosourceField,
(LightSourceBaselLPE Parent L ightPath[0],

componentCombination,
calculatewindowEFfFiciency,

calculateConversionEfficiency,

calculateshr,
calculateUniformityError,
talculateZerothOrderIntensit

s

calculateZerothorderfficiency,
calculateMaxRelIntensityofstrayLight,

calculateOptimalScaleFactor,

Detector Results
Detector Sub - Detecior Result
5 . Afindow Efficiency 100 %
3 Programmable Detector 600 after Gaussian Conversion Efficiency 0.066185 %
3| Wave #0 (-) (Diffractive Optics Merit Functions) | Signal-to-Ncise Ratio 0.0028753 dB
ik Commaie] Voo &' (8 2| Aaeslo thuel racng) | Uniformity Exror 100 %
1} | Relative Zeroth Order Intensity 9.124E+08 *

Detector Results ~ Messages

VirtualLab Fusion provides maximum
versatility for your optical simulations.
Based on the full field information, those
typically used merit functions in diffractive
optics, like the window efficiency, can be
calculated according to their definitions.
In this example, we realize the standard
diffractive optics merit functions which
has been defined in VirtualLab, but by
using a Programmable Detector for
lllustration. In a similar manner, one can
define their own merit functions for
specific applications with full flexibility.
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CombinedComponent componentCombination = CombinedComponent.ExEy;

PhysicalValue windowEfficiency, conversiontEfficiency, snr, uniformityError, zerothOrderIntensity,
zerothOrderEfficiency, maxRelIntensityOfStrayLight, optimalScaleFactor;

// read boolean variables

bool allowScaleFreedom = AllowScaleFreedom != 8;

bool areEfficienciesRelatedToSourceField = AreEfficienciesRelatedToSourceField != ©;
bool calculateWindowEfficiency = CalculateWindowEfficiency != @;

bool calculateConversionEfficiency = CalculateConversionEfficiency != @;

bool calculateSNR = CalculateSNR != 8;

bool calculateUniformityError = CalculateUniformityError != 8;

bool calculateZerothOrderIntensity = CalculateZerothOrderIntensity != @;

bool calculateZerothOrderEfficiency = CalculateZerothOrderEfficiency != 8;

bool calculateMaxRelIntensityOfStrayLight = CalculateMaxRellIntensityOfStrayLight != @;
bool calculateOptimalScaleFactor = CalculateOptimalScaleFactor != @;

HarmonicFieldsSetEvaluation.CalculateDiffractiveOpticsMeritFunctions( InputField,
ReferencefField,
allowScaleFreedom,
areEfficienciesRelatedToSourceField,
(LightSourceBaselLPE)ParentLightPath[@],
componentCombination,
calculateWindowEfficiency,
calculateConversionEfficiency,
calculateSHR,
calculateUniformityError,
calculateZerothOrderIntensity,
calculateZerothOrderEfficiency,
calculateMaxRelIntensityOfStrayLight,
calculateOptimalScaleFactor,
out windowEfficiency,
out conversionEfficiency,
out snr,
out uniformityError,
out zerothOrderIntensity,
out zerothOrderEfficiency,
out maxRelIntensityOfStraylLight,
out optimalScaleFactor );

= new List<PhysicalValue>();
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IndexOf Detector fint}
IndexOf Linkage firt]

System Temperature [double]
SystemPressure [double]
Nlcmumﬁddﬁzeﬂxmﬂ

Mema:c;San'plng bool]
ManualSarpingDefmSanping Distance [bool]

FteaolveLnearPhase bool]
ResolveRelativePosition [bod]
InputField [Hanr

PareriLight Pat 1
waScdeFreedom lduuble]
AreBFficienciesRelated To Source Field [double]
Calculate WindowEfficiency [double]
CaleulateConversion Hfficiency [double]
Calculate SNR [double]

Calculate UniformityEmor [double]

Calculate ZerothOrderintensity [double]
Calculate; [double]
Calculate MaxRellntensityOf StrayLight [double]
Cak:i.ldethHScaleFamr [dm.blei

ReferenceField [DataAray




Main Function

List<Physicalvalue> listOfMeritFunctionResults = new List<Physicalvalue>();
if (calculateWindowEfficiency) {
listOfMeritFunctionResults.Add(windowEfficiency);

if (calculateConversionkEfficiency) {
listOfMeritFunctionResults.Add(conversionEfficiency);

if (calculateSNR) {
listOfMeritFunctionResults.Add(snr);

if (calculateUniformityError) {
listofMeritFunctionResults.Add(uniformityError);

if (calculateZerothOrderIntensity) {
listOfMeritFunctionResults.Add(zerothOrderIntensity);
}

if (calculateZerothOrderEfficiency) {
listOfMeritFunctionResults.Add(zerothOrderEfficiency);
¥

if (calculateMaxRelIntensityOfStrayLight) {
listOfMeritFunctionResults.Add(maxRelIntensityOfStrayLight);

if (calculateOptimalScaleFactor) {
listOofMeritFunctionResults.Add(optimalScaleFactor);

}

return new DetectorResultObj

t[]{new DetectorResul ject(listOfMeritFunctionResults, “"Diffractive Optics Merit Functions")};
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| Calculate ZerothOrderEfficiency [double]
| Calculate MaxRellntensityOf StrayLight [double]
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CalculateOptimalScaleFactor [double]
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Global Parameters

« The global parameter Reference

Fleld IS a 2D Numerlcal Data Array ’ = 15 GlobalFleferenceF'leIdoflProgrammablelte...| =0 Bol| =™
which describes the signal field and T
a corresponding signal region (with Reference Feld (v/mi

the same sampling).

Y [mm]
0

 The 2D Numerical Data Array can
be imported numerical as bitmap
datas, or directly defined by the
aperture function in VirtualLab 4 2
Fusion.




Global Parameters

The detector function has the following global parameters:

Global Parameters

Description

AllowScaleFreedom

AreEfficienciesRelatedTo-
SourceField

CalculateWindowEfficiency
CalculateConversionEfficiency

CalculateSNR

If value is 1, the scale factor a is calculated for all merit
functions calculations.

If value is O, the input field power is assumed to be equal to the
output field power.

Otherwise, all efficiency calculations are related to the power of
the Optical Setup source field.

If value is 1, the window efficiency will be calculated and shown
on Detector Results tab.

If value is 1, the conversion efficiency will be calculated and
shown on Detector Results tab.

If value is 1, the signal-to-noise-ratio (SNR) will be calculated
and shown on Detector Results tab.




Global Parameters

Global Parameters

Description

CalculateUniformityError
CalculateZerothOrderintensity

CalculateZerothOrderEfficiency

CalculateMaxRellntensityOf-
StrayLight

CalculateOptimalScaleFactor

If value is 1, the uniformity error will be calculated and shown
on Detector Results tab.

If value is 1, the zeroth order intensity will be calculated and
shown on Detector Results tab.

If value is 1, the zeroth order efficiency will be calculated and
shown on Detector Results tab.

If value is 1, the maximum relative intensity of stray light will be
calculated and shown on Detector Results tab.

If value is 1, the scale factor a will be calculated and shown on
Detector Results tab




Field Component Combination

e Another parameter can be set in the snippet itself: Via the variable
componentCombination one can control which field components are
considered for squared amplitudes summation:

14 // additional parameters

15 CombinedComponent componentCombination = |CombinedComponent.EXEy;

Value of component Meaning
Combination CombinedComponent.EXEy Y (|E,|? + |Ey|2)
Combination CombinedComponent.EXEz Y (|Ex|? + |E,|?)
Combination CombinedComponent.EzEy Y(|E,|? + |Ey|2)

Combination CombinedComponent.EXEyEz Y (|E,|% + |Ey|2 + |E,|?)
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