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How to Work with the Programmable Detector and
Example (Minimum and Maximum Wavelengths)
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Providing maximum versatility for your
optical simulations is one of our most
fundamental objectives. In this tutorial
we go over the Programmable
Detector: any physical information
contained in the vector field or ray
bundles reaching the detector
(depending on the simulation engine)
can be accessed with maximum
flexibility. We include here a simple
programming example to illustrate its
handling.
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Where to Find the Programmable Detector: Catalog
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Spat Size
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Uniformity Detector

Value Monitoring

Wavefront Emor

Zemike & Seidel Abemations

-,* Edit Programmable Detector X
Detector Window and Resolution Eng d
Ine-depe
Input Field Preparation p' ndent
Linear Phase Relative Position of Field to Detector Source Code Editor code! | X
(®) Keep Stored as Vector (®) Keep Stored in the Field's Coordinate Sys Global Parameters | Snippet Help | Advanced Settings
O Resolve via Sampling © Resolve via Zero Padding § |1 JatectorResultObject[] detectorResults = new Detecto mmﬁzrﬁ:}}
E 2 System Tempearature [double]
Algorithms 't 3 /* Iteration through all member Harmonic Fields. */ Systmi’fresm [double]
5|4 for (int memberIndex = 6; memberIndex < InputField.C ||AutomatichieldSize bodl]
Snippet for Equidistant Field Data 7 Rdit —| s HExtr‘actlon of one single member Harmonic Fiel || ="~ = "'~ L o=
§ 6 Co plitude currentMember = InputField[mem || A somaticSamping fbool]
Snippet for Non-Equidistant Field and Ray Data v X7 A e S e e Manual SampingDefines Sampin
ile *** DO ALL EVALUATION ON THE CURRENT MEMBER HA [|OversampingFactor [Vectorl
9 N = = R W EE R RS R RN IR R R SR R R R R R o . ' < 5 .
1e } Resol\.reL;inearPhase [b:mi]
11 ResalveRelativePosition [bool]
12 £ | string detectorName = ""; // Detector name can be em ||putField [HamorcFieids Set
13 e
14 | | // sample detector output for ph:,“;lral values
15 detectorResults[@] = new DetectorRe t t(new Ph
16
17 // sample detector output for documents
18 detectorResults[@] = new DetectorResultObject(InputF
19
28 return detectorResults;
Number of Resulting Physical Values for Optimization) 4 »
for EquidistantData [ 0}% _for Non-Equidistant Data | |3 [Chock Consistency] Valigity: 4° [ = Help

[[] Assume Geometric Field Zone for Detector Evaluation [

X Tools §+| [ Show Preview

Cancel Help




Where to Find the Programmable Detector: Optical Setup
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Detector Window and Resolution
Input Field Preparation
é / Linear Phase i | ive Position of Field to Detector Eil
Channels (®) Keep Stored as Vector (®) Keep Stored in the Field's Coordinate System
l O Resolve via Sampling (O Resolve via Zero Padding
= Algonthms
Position /
Oréenteson Snippet for Equidistant Field Data 7 Wit | Validity: @
NG Snippet for Non-Equidistant Field and Ray Data Z it Engine-dependent
dvo code!
Pm Source Code Editor
{ IO Global Parameters  Snippet Help  Advanced Settings
§[1 DetectorResultObject[] detectorResults = new Detecto
2|2
e 153 /* Iteration through all member Harmonic Fields. */
2| for (int memberIndex = ©; memberIndex < InputField.C
o] [l //Extraction of one single member Harmonic Fiel
g 6 C lexamplitude currentMember = InputField[mem
b T ————
;g 8 *** DO ALL EVALUATION ON THE CURRENT MEMBER HA
& | " A —
10 }
11
Number of Resutting Physical Values ffor Optimization) 12 string detectorName = “"; // Detector name can be em
. for Equidistant Data I:!%— . for Non-Equidistant [ 14 // sample detector output for physical values
) 15 detectorResults[@] = new >rResultObject(new Ph
16
L ) 17 // sample detector output for documents
[[] Assume Geometric Field Zone for Detector Evaluation [fj 18 detectorResults[@] = new DetectorResultObject(InputF
19
20 return detectorResults;
e <
I ] »
3 | §* | Check Consistency Validity: 4" ||l

IndexOf Detector int]
IndexOfLinkage [int]

System Temperature [double]
SystemPressure [double]
Automatic Field Size [bool]

AutometicSamping jboal]

ResolveLinearPhase [bool]
Resolve RelativePostion [bool]




A Note on the Light Representation

« The vector electromagnetic field that represents light in physical
optics is always fully accessible in VirtualLab Fusion as it is
traced through the system.

» For this approach to be practical from the point of view of
computational efficiency, it is paramount to have at our disposal
a diverse set of mathematical techniques (efficient Fourier
transform algorithms, interpolation and fitting methods,
heterogeneous sampling mechanisms, among others).

* In the current version of VirtualLab Fusion, this translates into
the coexistence of several simulation engines:
— Ray tracing: pure ray tracing, yielding both 2 and 3D results
— Classic Field Tracing: handles equidistantly sampled EM field data

— 2" Generation Field Tracing: is also able to handle non-equidistant EM
field data

« This s relevant to the Programmable Detector: a good
iImplementation of your detector needs to take into account how
light is represented in the different engines!




A Note on the Light Representation

properties of light (partial coherence, for instance, whether

1 o Additionally, in order to replicate a series of important physical
temporal or spatial) VirtualLab uses a mode decomposition.

* The different modes are accessible in the Programmable
Detector via a series of indices.

« Taking the different modes into account is also fundamental if a

Programmable Detector is to exhibit the correct desired physical
behaviour!
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Writing the Code: Equidistant Field Data

Source Code Editor

SOUTC&COC'B Global Parameters  Snippet Help  Advanced Settings

| Snippet Body [ Main Function

1 [] detectorResults = new

2

3 /* Iteration through all member Harmonic Fields. */
4 for (int memberIndex = ©; memberIndex < InputField.C
5 //Extraction of one single member Harmonic Fiel
6 currentMember = InputField[mem
'

8 * DO ALL EVALUATION ON THE CURRENT MEMBER HA
0 | | X R
10 }
11
12 string detectorName = ""; //

13
14 // sample detector output fo

15 detectorResults[®] = new Det

16

7 // sample detector output f{§

18 detectorResults[@] = new

19
20 return detectorResults;

4

& | Check Consistency | Validity: 4" |l

[ IndexOf Detector fint]

IndexOfLinkage [int]

System Temperature [double]

SystemPressure [double]
AutomaticFieldSize [bool]

AU[DITIatICSEII‘HDlIﬁg [bool]

Manual Sampling Defines Samplind

ResolvelinearPhase [bool]

Resolve Relative Position [bool]

Help

The Programmable Detector provides two different
programming dialogs. These are related to the
simulation engines. The first, titled Snippet for
Equidistant Field Data, handles electromagnetic field
objects sampled on an equidistant, rectangular x, y
grid.

It is a direct result of Maxwell’s equations that in
homogeneous media only two of the six
electromagnetic components are independent;
consequently, the fields reaching the detector consist
only of Ex and Ey components, all the others being
thus unequivocally determined and possible to
calculate on demand if so required.

Depending on the polarization characteristics of the
incoming field, Ex and Ey can be two independent
functions (local polarization) or obtained from a single
field function U via a constant Jones’ vector (constant
in x and y), so that Ex =Jx * U and Ey = Jy * U.




Writing the Code: Equidistant Field Data

Source Code Editor O X

SOUWeCOdE Global Parameters  Snippet Help  Advanced Settings

| IndexOf Detector fint]

IndexOfLinkage [int]
System Temperature [double]
SystemPresasure [double]

A.rlornatncSarnplhg [bool]

ResolveRelative Position [bool]

§_ 1 ject[] detectorResults = new
g |2
=13 /* Iteration through all member Harmonic Fields. */
3|4 for (int memberIndex = ©; memberIndex < InputField.C ||AutomaticFieldSize [bool]
—| 5 //Extraction of one single member Harmonic Fiel ikl
g 6 [ currentMember = InputField[mem
3 I £
a2 | 8 DO ALL EVALUATION ON THE CURRENT MEMBER HA
1 T N B N
161} } ResolvelinearPhase [bool]
12 string detectorName = ""; //
13
14 // sample detector output fo
15 detectorResults[®] = new Det
16
17 // sample detector output f{§
18 detectorResults[@] = new De
19
20 return detectorResults;
4
| | 3% | Check Consistency | Validity: 4' |l

Cancel Help

Manual Sampling Defines Samplind

The panel on the right shows a list of available
independent parameters.

IndexOfDetector and IndexOfLinkage refer to the
corresponding elements in the configuration of the
Optical Setup containing the detector in question.

SystemTemperature and SystemPressure are
parameters of the whole system, whose value can be
used in the code to implement temperature- and
pressure-dependent responses.

AutomaticFieldSize, ...,
ManualNumberSamplingPoints are all parameters
which must influence the ultimate sampling of the
eventual equidistantly sampled field result, and
whose value can be modified in the Detector Window
and Resolution tab of the detector configuration
dialog.




Writing the Code: Equidistant Field Data

[ Snippet Bodyl Main Function : &

de Global Parameters Snippet Help  Advanced Settings

1 [] detectorResults = new

2

3 * Iteration through all member Harmonic Fields. */
4 for (int memberIndex = ©; memberIndex < InputField.C
5 //Extraction of one single member Harmonic Fiel
6 currentMember = InputField[mem
8 * DO ALL EVALUATION ON THE CURRENT MEMBER HA
0 | | X R
10 }
11
12 string detectorName = "";

13
14 // sample detector output fo

15 detectorResults[®] = new Det

16

7 // sample detector output fg

18 detectorResults[@] = new

19
20 return detectorResults;

4

3* | Check Consistency| Validity: 4" |

[ IndexOf Detector fint]

IndexOfLinkage [int]

System Temperature [double]
SystemPresasure [double]
AutomaticFieldSize [bool]

A.L.nomathampllﬁg [bool]

Manual Sampling Defines Samplin:

ResolvelinearPhase [bool]
Resolve Relative Position [bool]

Cancel Help

ResolvelinearPhase and
ResolveRelativePosition are flags whose
value can be modified in the detector configuration
dialog, in the Detector Function tab. They indicate
the user’s wish to keep linear phases and position
shifts stored in the internal coordinate system of
the field or, conversely, resolved explicitly (which
results in hlgher sampling requirements, as per
Shannon-Nyquist). It is the programmer’s
responsibility to implement a code which reflects
these wishes correctly one way or another.

InputField represents the field (equidistantly
sampled) reaching the detector. Following
VirtualLab’s mode concept, it consists of a set of
fully self-correlated electromagnetic modes, which
can exhibit different coherence properties among
themselves to faithfully mimic the coherence
properties of the physical field.

ParentLightPath refers to the Optical Setup

containing the detector in question. Use the
Snippet Body to group parts of the code in support
functions.




Writing the Code: Non-Equidistant Field and Ray Data

* The other programming dialog in the
Programmable Detector handles non-equidistantly

sampled field data and rays. S
. . . i S0t Je | Global Parameters Snippet Help  Advanced Settings
* The panel on the right shows, again, a list of § - — | [IndexOiDetector ]
. ) £ 1 I [} detectorResults new = ||indexOfLinkage fint)
available independent parameters. g |2 [|[//run through all wavelength modes SystemTemperature [doubl]
. . ] £ 3 for- (:Llnthruntfavelengfh = e r‘u:’n{!avelength < RayTrs i,ﬁsger:;:;e;;udr;io[ﬁ:”
* The only difference with the snippet for il e égiéi?iJPEESCZT;n;iEEiEEE;%aCingaesm.Geme FeldSaseco lec
equidistantly sampled field is in the fact that K //run through all incoherent modes | || AtomaticSamping ool
. . . |7 for (int runIpcoherent = @; runIncoherent < Rz Manual Sampling Defines Samplins
InputFleld IS replaced by RayTr‘aC1ngReSU1t_ = //get number of coherent modes for current ; tor [Ve
_’-ﬁ_ el int currNumberCoherentModes = RayTracingRe : i
3 | '/run through all coherent modes e i
* DO nOt Iet the name RayTPaC1ngReSUIt fOOI you iij -fFor' (int r‘unCoher‘entMode : 6; runCoherentV Eﬁ:ﬁ:ﬁiﬁgﬁ;ﬁhﬁ';:ﬂf:ﬁﬂmt
This nomenclature is obsolete and will be phased 12 //get ray bundle for current index com  [RayDisr
. . 13 RayBundleIn-For'matwn currentBundle = R
out in future versions. 14 through rays and calculate sum f
. . . 15 BRCRays = 0; r‘unNumbech
« For non-equidistant fields, the vector field samples s '
may coincide with the ray samples. This snippet 18
can therefore return both ray information—if the i
simulation is run with the Ray Tracing Engine— o ;
and physical optics results—when the chosen %

engine is 2"d Generation Field Tracing. It is the
programmer’s responsibility to account for both
instances.

| 3% | Check Consistency Validity: 4' Cancel Help
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 The Programmable Detector must return, for
both snippets, a DetectorResultObject]| |
e array.

* This type of object may contain both

— Physical magnitudes: for instance, a detector
that computes the power carried by
|

| — 2D graphic representations: think a detector
| that shows all six electromagnetic
components in the detector plane.
« Each of the DetectorResultObject|1]
corresponds to either one physical

o A P N P S e e |

- " magnitude or one 2D graphic.

s - e - |« The results of the Programmable Detector
b e s [ can be used in the Parameter Run or

3 110672018 13:.01.42 Maximum wavelength in spectrum 640 nm

2 110672018 13:01:42

1 11062018 13:01:42

Min & Max Wavelengths :r,T:,:L :’p:r Spherical Lens #1 (T) (My detector) (Field Yol oo of el ki 3 ” ) - .
Parametric Optimization!

e The custom detector can be saved in the
catalog for later use.

Messages

11



Programming a Detector That Retrieves the Minimum
and Maximum Wavelengths in the Incoming Spectrum



Specifications Of the Desired Custom Detector

 The custom detector resulting from this exercise must work across the board, for ray and both
field tracing engines.

 The Programmable Detector will yield at least three results:
— The total number of samples in the spectrum
— The value of the minimum wavelength present in the spectrum
— The value of the maximum wavelength present in the spectrum

« Additionally, a user-controlled Boolean parameter will be included.

« This Boolean parameter will allow the user to select whether they want an additional result to
be returned: this additional result corresponds to the light-representing object (rays or fields)
reaching the detector.

13



Where to Find the Programmable Detector: Catalog
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Value Monitoring

Wavefront Emor

Zemike & Seidel Abemations

-,* Edit Programmable Detector X
Detector Window and Resolution Eng d
Ine-depe
Input Field Preparation p' ndent
Linear Phase Relative Position of Field to Detector Source Code Editor code! | X
(®) Keep Stored as Vector (®) Keep Stored in the Field's Coordinate Sys Global Parameters | Snippet Help | Advanced Settings
O Resolve via Sampling © Resolve via Zero Padding § |1 JatectorResultObject[] detectorResults = new Detecto mmﬁzrﬁ:}}
E 2 System Tempearature [double]
Algorithms 't 3 /* Iteration through all member Harmonic Fields. */ Systmi’fresm [double]
5|4 for (int memberIndex = 6; memberIndex < InputField.C ||AutomatichieldSize bodl]
Snippet for Equidistant Field Data 7 Rdit —| s HExtr‘actlon of one single member Harmonic Fiel || ="~ = "'~ L o=
§ 6 Co plitude currentMember = InputField[mem || A somaticSamping fbool]
Snippet for Non-Equidistant Field and Ray Data v X7 A e S e e Manual SampingDefines Sampin
ile *** DO ALL EVALUATION ON THE CURRENT MEMBER HA [|OversampingFactor [Vectorl
9 N = = R W EE R RS R RN IR R R SR R R R R R o . ' < 5 .
1e } Resol\.reL;inearPhase [b:mi]
11 ResalveRelativePosition [bool]
12 £ | string detectorName = ""; // Detector name can be em ||putField [HamorcFieids Set
13 e
14 | | // sample detector output for ph:,“;lral values
15 detectorResults[@] = new DetectorRe t t(new Ph
16
17 // sample detector output for documents
18 detectorResults[@] = new DetectorResultObject(InputF
19
28 return detectorResults;
Number of Resulting Physical Values for Optimization) 4 »
for EquidistantData [ 0}% _for Non-Equidistant Data | |3 [Chock Consistency] Valigity: 4° [ = Help

[[] Assume Geometric Field Zone for Detector Evaluation [

X Tools §+| [ Show Preview

Cancel Help
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Where to Find the Programmable Detector: Optical Setup

I Edit Programmable Detector

' [3 2: Optical Setup View #1 (Optical Setup)”

I Fitter by X l
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Ray Tre
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Detector Window and Resolution |
Input Field Preparation
é / Linear Phase i | ive Position of Field to Detector Eil
Channels (®) Keep Stored as Vector (®) Keep Stored in the Field's Coordinate System
l O Resolve via Sampling (O Resolve via Zero Padding
= Algonthms
Position /
Oréenteson Snippet for Equidistant Field Data 7 Wit | Validity: @
7 Snippet for Non-Equidistant Field and Ray Data t i
ppet Eau ay 7 Engine-dependent
code!
Pm Source Code Editor ] >
§[1 DetectorResultObject[] detectorResults = new Detecto Wmﬁ:{m]
2|2 System Temperature [double]
e 153 /* Iteration through all member Harmonic Fields. */ ||SystemPressure [double]
2| for (int memberIndex = @; memberIndex < InputField.C ||AutomaticFieldSize fbool]
—\ s //Extraction of one single member Harmonic Fiel || =°= = = LEE -
g 6 ComplexAmplitude currentMember = InputField[mem || asomaticSamping pooi]
,g B e e R e Manual SamplngDefinesS |
2 8 *=* DO ALL EVALUATION ON THE CURRENT MEMBER HA ||Ov orD]
& tessst Rt sstaSESEIREEEESEnESS srsssssssasnasnan | drgDitarce [Veck;
1? } ResolveLinearPhase bool] )
B < S Resolve RelativePostion [bool]
Number of Resulting Physical Values ffor Optimization) 12 string detectorName = ""; // Detector name can be em ||inputField [HamonicFeldsSet
32
. for Equidistant Data I:!%— . for Non-Equidistant [ 14 // sample detector output for physical values
' 15 detectorResults[@] = new DetectorResultObject{new Ph
16
L ) 17 // sample detector output for documents
[[] Assume Geometric Field Zone for Detector Evaluation [fj 18 detectorResults[@] = new DetectorResultObject(InputF
19
20 return detectorResults;
%] <
I ] »
3 5% | Check Consistency | validgity: 4* |l Cancel Help
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Programmable Detector: Global Parameters

 Once you have triggered open the Edit

dialog, go to the Global Parameters tab. Sours Cose Edtr .
. ource Code {Global Parameters | Snippet Help  Advanced Settings
« There, Add and Edit one global parameter: o .

Variable Name Type Description

— Boolean ShowLight = false (false, true): Bodean TR Ve e

a user-defined parameter which serves to
determine whether the object representing the
light that reaches the detector (vector field or
rays) will be returned as a detector result
alongside the values of the minimum and

e e Hint: it is possible to add
Some clarifying text to each | Add

maximum wavelengths present in the spectrum. e ' global parameter to facilitate
* Note that the Global Parameters, Snippet e O“hej;‘;ﬁgf”mother -
Help and Advanced Settings tabs, and the
Snippet Body are all shared by and xcioinc — po—
common to the two specification modes
(equidistantly sampled fields, and rays and 2] ] [Chock Consitoney] vaiciy: @ Concel || Fi

non-equidistantly sampled fields).

16



Programmable Detector: Snippet Help

Source Code Editor O X

Source Code Global Parameters SHIDDEtHE‘D Advanced Settings

Title iM:nimum and Maximum Wavelengths in Spectrum | Version |1.0

Author | | LastModified [06/11/2018 B |

This snippet defines a detector that retums the total number of spectrum samples, and of those, what are the minimum and maximum
wavelength values. If the user-defined parameter "ShowLight" is set to "true”, then the object representing the light that reaches the
detector field or rays) is also retumed as an additional detector result

Preview

Minimum and Maximum Wavelengths in Spectrum °

Version: 1.0

Last Modified: Tuesday, November 6, 2018

This snippet defines a detector that returns the total number of spectrum samples, and v
| 3 |3 | Check Consistency | Validity: @ Cancel Help

Optional: you can use the Snippet Help
tab to write instructions, clarifications, and
some metadata associated to your snippet.

This option is very helpful to keep track of
your progress with a programmable
element.

It is especially useful when the
programmable element is later
disseminated to be handled by other
users!

17



Programmable Detector: Snippet Help

Source Code Editor [m] b4
| Version [10 |
Author | LastModified [06/11/2018 B )
Snippet Help [m] X
This snippet defines a detector that retums the total number of spectrum samples, and of those, what are the minimum and maximum
xm;;m l]ﬂzuser-ddned parameter Sho;;beﬁdi mlo “frue”, then the object representing the light that reaches the
or or rays)is so retumed as an additional or -
e Minimum and Maximum Wavelengths in Spectrum
| Edit Min & Max Wavelengths x
Detector Window and Resolution  Detector Function Version: 1.0
ﬁ. Jnout Feld Preparation Last Modified: Tuesday, November 6, 2018
Linear Phase n Relative Postion of Field to Detector n
(@) Keep Stored as Vector @ Keep Stored in the Field's Coordinate System This snippet defines a detector that returns the total number of spectrum samples, and of
O Resolve via Sampling O Resolve via Zero Padding those, what are the minimum and maximum wavelength values. If the user-defined parameter
"ShowLight" is set to "true", then the object representing the light that reaches the detector
Minimum and Max Nocihiee (field or rays) is also returned as an additional detector result.
i idi i Edit idity:
N Snippet for Equidistant Field Data Validity: @ PARAMETER DESCRIPTION
. Snippet for Non-Equidistant Field and Ray Data / Edit Validity: €@
Last Modified: Tuesday, Nov s " This user-defined parameter determines whether the object representing the
Pamncters ShowLight light that reaches the detector (field or rays) will be shown as a detector
This snippet defines a detectd result (true) or not (false).
[ ShowLight
“4| | 8% | Check Consistency  Validity:

Number of Resulting Physical Values for Optimization)

~ for Equidistant Data U|': - for Non-Equidi
[ Assume Geometric Field Zone for Datector Evaluation [

= OK | Cancel Help
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Programmable Detector: Writing the Code (1)

Declare and assign a
parameter for the
dimension of the
DetectorResultObject[]
array

Declare the object to
be returned by the
code

Include the three default
results in the
DetectorResultsObject[]
to be returned

<

,/””””’

Export Snippet to
save your work!

Source Code Editor

| Globef Parsmster | Srippet Help | Advanced Sekings The total number of results depends on

TZ—s»lint numberOfResults = 3;

whether the user-controlled parameter
ShowLight takes the value true or false.

PE—

if (ShowLight) numberOfResults = 4;

torResultObject[] detectcr‘Results = new DetectorResul

aC ject[numberOfResults];
strlng detectorName = "My detector";

int totalNumberOfSpectrumSamples = InputField.GetSortedListOfWavelength().Count;

detectorResults[@] = new DetectorResultObject(

new PhysicalValue(totalNumberOfSpectrumSamples, C:orn[)ute the
PhysicalPrc .NoUnit,
"Total number of samples present in spectrum”), number Qf
detectorame); samples in the
detectorResults[1] = new DetectorResultObject
new Phy51c31Value(InputF1eld GetSor‘tedLzstofwavelength()[e], SpeCtrum
ysicalProg .Length,
"Minimum wavelength in spectrum”),
detectorName);
detectorResults[2] = new DetectorResultObject(
new Phy51caIValue(InputFleld GetSortedLxstofwavelength{}[totalNumberO%SpectrumSamples = 155
PhysicalProg .Length,
“Maxinum wavelength in spectrun”), Conditionally include the fourth
detectorhame); .
result (the one showing the
if (ShowlLight) ‘_  fie|d)
{
detectorResults[3] = new DetectorResultObject(
InputField,
detectorName,

"Field reaching detector”);
; Are there errors in

return detectchesuAlts;// your code?

P

IndexOf Detector [int]
IndexOfLinkage [int]
System Temperature [double]
SystemPressure [double]
AutomaticFieldSize [bool]

MmﬁcSanﬂhé W]
MamaiSamplingDeﬂjesSmp_ln.,
Resol. \.rel._;ne.arthase btlml.] ;
ResolveRelativePostion [bool]

Sh.o.wl.::gﬁt B:-od]' e

_—

-

\4* | Check Consistency | Validity: )

>

S~

Default global
parameters/variables

Global parameter
defined by user in
Global Parameters
tab

19



Programmable Detector: Writing the Code (2)

Declare and assign a
parameter for the
dimension of the
DetectorResultObject[]
array

Declare the object to
be returned by the
code

Include the three default
results in the
DetectorResultsObject[]
to be returned

<

,/””””’

Export Snippet to
save your work!

Source Code Editor

| Globef Parsmster | Srippet Help | Advanced Sekings The total number of results depends on

IndexOf Detector

MmﬁcSanﬂhé W]
MamaiSamplingDeﬂjesSmp_ln.,

Reﬁolu.rel._;ne.arPhsse btlml.] .
ResolveRelativePostion [bool]

Showlight bool]

IndexOfLinkage [int]
System Temperature [double]
SystemPressure [double]
AutomaticFieldSize [bool]

fint]

_—

-

\4* | Check Consistency | Validity: )

s [1 -
DY . .- 5 L whether the user-controlled parameter
< |3 if (ShowLight) numberOfResults = 4; ShowLight takes the value true or false.
4
i 5 actorResultOb t[] detectcr‘Results = new DetectorResul ject[numberOfResults];
/L’,é/" str‘lng detectorName = "My detector";
|4 Compute the
a8 int totalNumberOfSpectrumSamples = RayTracingResult.NumberOfWavelengths;
| »>_ humber of
10 detectorResults[@] = new DetectorResultObject( Samp|es in the
11 new Physical\falue(totalNumber‘OfSpectr‘umSamples,
12 PhysicalPro .NoUnit, spectrum
13 Total number o-F samples in spectrum”),
14 detectorName);
15 detectorResults[1] = new DetectorResultObject
16 new Phys1cal\.r‘alue(RayTraczngResult GetNavelengthForIndex{e)_,
17 ysicalProg .Length,
18 "Minimum wavelength in spectrum”),
19 detectorName);
20 detectorResults[2] = new DetectorResultObj
21 new Phy51caIValue(RayTr‘aczngResult Getl«’avelength?or‘Index(totalNumberOfSpectrumSamples < 1y
22 PhysicalProg .Length,
ad "Maximum wavelength in spectrun”), Conditionally include the fourth
24 detectorhame); .
25 result (the one showing the
26 if (ShowLight) ‘_  ;
= h field)
28 detectorResults[3] = new DetectorResultObject(
29 RayTracingResult,
3e detectorName,
31 "Light reaching detector”);
= | K Are there errors in
34 return detectcheSuAlts;// your code?
35
\ A

>

S~

Default global
parameters/variables

Global parameter
defined by user in
Global Parameters
tab
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Programmable Detector: Comparing the Snippets

’/-
t numberOfResults = 3; -
if (ShowLight) numberOfResults = 4;
ets : t[] detectorﬂesults = new 10
strlng detectorName = "My detector” .5:
-
B
int totalNumberOfSpectrumSamples = [InputField|GetSortedLis
4
detectorResults[@] = new Dete t t( \\\
new PhysxcalValue(totalNumbErOfSpe:trumﬁamples, "%
1 .Nounit, -
Total number of samples present in spectrum™),
detectorName);

detectorResults[1] = new

et ( -
new Phys icalvalue((L ( GetSor‘tedL 15t0fwavelength( )}

Length .
Hlnlmum wavelength in spectrum"), 2
detectorName); e
detectorResults[2] = new [« t{ 7
new Dhysicel\fal ue ( GetSortedL istofuavelength,
.Length,
Haxlmum wavelength in spectrum”), —

detectoriame); ~~,

if (ShowlLight)
{
detectorResults[3] = new Detect esultObject(
InputField
detectorName,
"Field reaching detector™);

}

return detectorResults;

Check Consistency  Validity: @

Help  Advanced Seftings

numberOfResults = 3;
if (ShowLight) numberOfResults = 4;

: & t[] detectorResults = new Detect
strlns detectorName - My detector™;

18 detectorResults[@] = new Detectorf t o §

11 new Phy51calvalue(tntalNumberOFSpe:trumSamples,

12 | perty.NouUnit,

13 "Total number of samples in spectrum™),

14 detectorName);

15 detectorResults[1] = new Det t(

16 new Physic alval ue mﬁetwavelengthf-or[ndex(a}"
17 Length ~
18 Hlnlmum Havelength in spectrum"), -~
19 detectorName); e

28 detectorResults[2] = new D« t{ =
21 new physical\falue{MGetHavelengthFor[nde&
22 erty.Length,

23 Haxlmum wavelength in spectrum"),

24 detectorhame);

25

26 if (ShowlLight)

27 {

28 detectorResults[3] = new Detect esult ect(

38 detectorName,

31 "Light reaching detector”);

32 }

33

34 return detectorResults;

35

% | Check Consislency  Validity: @)

Variables need to be declared
separately and independently
in both snippets.

It would even be possible to
use different nomenclature!

It is the programmer’s
responsibility to ensure that
the code functions in an
eqguivalent manner in both
shippets.

Of all the global parameters
(including those defined by the
user) only one is snippet-
dependent: the one
corresponding to light
representation (InputField <->
RayTracing Result)
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Programmable Detector: Using Your Snippet

In the Detector Window
and Resolution tab you
can modify the values of
the parameters
AutomaticFieldSize, ...,
ManualNumberSampling
Points.

You can modify the value
of the global parameters
you defined here

7

These correspond to the
ResolveLinearPhase and
ResolveRelativePosition
Boolean variables in the

snippets. Their value is
modified here.

This snippet defines a detector that returns the total number of spectrum samples, and of those,
what are the minimum and maximum wavelength values. If the user-defined parameter "ShowLight"
Is set to "true”, then the object representing the light that reaches the detector (field or rays) is also

DESCRIPTION

This user-defined parameter determines whether the object representing the light
that reaches the detector (field or rays) will be shown as a detector result (frue) or

Edit Min & Max Wavelengths X
Detector Window and Resolution
;ﬁ‘ Input Field Preparation
é 7 Linear Phase [ ] Relative Posttion of Field to Detector =TI |
s (® Keep Stored as Vector (® Keep Stored in the Field's Coordinate System
1 (O Resolve via Sampling (O Resolve via Zero Padding
/@‘P“iﬁm ’ Algorithms Modify your snippets by
Orientation | | Snippet for Equidistant Field Data / Eit | %_ — clicking on Edit
' Snippet for Non-Equidistant Field and Ray Data / Edit " Validity: @
dvo
Detector Parameters Snippet Help
Parameters
ShowlLight . . :
Minimum and Maximum Wavelengths in Spectrum
/ Version: 1.0
Last Modified: Tuesday, November 6, 2018
= ) returned as an additional detector result.
Help
PARAMETER
Number of Resulting Physical Values for Optimization) .
ShowLight
_for Equidistant Data | 03] _for Non-Equidistant Data [ 0]+ Mok (wso)
[[] Assume Geometric Field Zone for Detector Evaluation [
o Concel | | Help
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Save the Custom Detector to the Catalog

Edit Programmable Detector

Detector Window and Resolution Detector Function

Input Field Preparation
Linear Phase it Relative Position of Field to Detector
(®) Keep Stored as Vector (®) Keep Stored in the Field's Coordin
(O Resolve via Sampling () Resolve via Zero Padding
bme and Categories
Algorthms
_ Pmrammable Detector Check
Snippet for Equidistant Field Data 7 Edit Validity: @
Categories
Snippet for Non-Equidistant Field and Ray Data Validity: @
- My Detectors
Parameters
[~] ShowLight

Number of Resulting Physical Values for Optimization)

.for Equidistant Data [ 'D} =2 for Non-Equidistant Data .

[[] Assume Geometric Field Zone for Detector Evalustion [

i Cancel Help

Cancel

X

Help
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Output of the Programmable Detector

1

X

Light Sources
Coordinate Break
Components
Ideal Components
Camera Detector
Detectors
Analyzers

Plane Wave Sphe_ncal Lens

| /.I
0 1

Ray Tracing System
Analyzer

800

Min & Max Wavelengths

601
X:0mm
¥Y:0 mm
Z45 mm

2: Optical Setup View 21 (D:\OneDrive\...\ToDo_Olga_BaladronZorita_Feature_UC_ProgrammableDetector.lpd)” |_ i I =(=]) _|@

| BB & Light reaching detector - Min & Max Wavelengths #601 after Spherical Lens #1 (T) .| | =

Ray Distribution

Posthon

0.005

o0

Detector Results

w

1 110672018 12:01:42

Detector

Min & Max Wavelengths 5501 after Sphenical Lens 1 (T) (My detector) (Field

Tracing 2nd Generation)

Min & Max Wavelengths 501 after Spherical Lens 21 (T) (My detector) (Field

Tracing 2nd Generation)

Min & Max Wavelengths 601 after Spherical Lens 1 (T) (My detector) (Field

Tracing 2nd Generabion)

& 4 Field reaching detector — Min & Max Wavelengths 2601 after Spherical Lens #1 (T) ... <

Light View  Data View

Sub - Detecior

Maximum wavelength in spactrum
Minimum wavelangth in spactrum

Total number of samples in spectrum

640 nm

470 am

=

84 ym
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Test the Codel

Main Function (Equidistant)

// Declare and assign an integer parameter that will define the total number of
// results produced by the detector when a simulation is run:
int numberOfResults = 3;

// We modify the total number of results produced by the detector according to
// the value (true or false) of the user-defined Boolean variable that controls
// whether an additional result with the light-representing object (rays or

// fields) will be returned.

if (ShowLight) numberOfResults = 4;

// Declare the object to be returned by the code: an array of DetectorResultObject.
// The size of the array is determined by the variable defined above.
DetectorResultObject[] detectorResults = new DetectorResultObject[numberOfResults];

// A string that gives a name to the Programmable Detector. This name will appear
// alongside the results when the simulation is run.
string detectorName = "My detector";
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Test the Codel!

Main Function (Equidistant)

// Obtain one of the magnitudes to be provided by the detector: the total number
// of samples contained in the spectrum that reaches the detector.
int totalNumberOfSpectrumSamples = InputField.GetSortedListOfWavelength().Count;

// Construct the results:

detectorResults[@] = new DetectorResultObject(
new PhysicalValue(totalNumberOfSpectrumSamples,
PhysicalProperty.NoUnit,
"Total number of samples present in spectrum"),
detectorName);

detectorResults[1] = new DetectorResultObject(
new PhysicalValue(InputField.GetSortedListOfWavelength()[Q],
PhysicalProperty.Length,
"Minimum wavelength in spectrum"),
detectorName);

detectorResults[2] = new DetectorResultObject(
new PhysicalValue(InputField.GetSortedListOfWavelength()[totalNumberOfSpectrumSamples - 1],
PhysicalProperty.Length,
"Maximum wavelength in spectrum"),
detectorName);
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Test the Codel!

Main Function (Equidistant)

// Conditionally include the last result:
if (ShowlLight)

{
detectorResults[3] = new DetectorResultObject(
InputField,
detectorName,
"Field reaching detector");
}

return detectorResults;
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Test the Codel

Main Function (Rays and Non-Equidistant)

// Declare and assign an integer parameter that will define the total number of
// results produced by the detector when a simulation is run:
int numberOfResults = 3;

// We modify the total number of results produced by the detector according to
// the value (true or false) of the user-defined Boolean variable that controls
// whether an additional result with the light-representing object (rays or

// fields) will be returned.

if (ShowLight) numberOfResults = 4;

// Declare the object to be returned by the code: an array of DetectorResultObject.
// The size of the array is determined by the variable defined above.
DetectorResultObject[] detectorResults = new DetectorResultObject[numberOfResults];

// A string that gives a name to the Programmable Detector. This name will appear
// alongside the results when the simulation is run.
string detectorName = "My detector";
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Test the Codel!

Main Function (Rays and Non-Equidistant)

// Obtain one of the magnitudes to be provided by the detector: the total number
// of samples contained in the spectrum that reaches the detector.
int totalNumberOfSpectrumSamples = RayTracingResult.NumberOfWavelengths;

// Construct the results:
detectorResults[@] = new DetectorResultObject(
new PhysicalValue(totalNumberOfSpectrumSamples,
PhysicalProperty.NoUnit,
"Total number of samples in spectrum"),
detectorName);
detectorResults[1] = new DetectorResultObject(
new PhysicalValue(RayTracingResult.GetWavelengthForIndex(9),
PhysicalProperty.Length,
"Minimum wavelength in spectrum"),
detectorName);
detectorResults[2] = new DetectorResultObject(
new PhysicalValue(RayTracingResult.GetWavelengthForIndex(totalNumberOfSpectrumSamples - 1),
PhysicalProperty.Length,
"Maximum wavelength in spectrum"),
detectorName);
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Test the Codel!

Main Function (Rays and Non-Equidistant)

// Conditionally include the last result:
if (ShowlLight)

{
detectorResults[3] = new DetectorResultObject(
RayTracingResult,
detectorName,
"Light reaching detector");
}

return detectorResults;
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