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Automatized Detector Positioning by using Parameter
Coupling



Abstract

In this example, the focus (PSF) of an F-
theta objective Is investigated for certain
angles of incidence. In order to avoid
the superfluous computational effort
iIntroduced by the shift of the resulting foci
with off-axis illumination, the detector
position is shifted according to the main
propagation direction of the light.
VirtualLab’s Parameter Coupling tool is
applied to automatically handle this
adjustment of the detector position.




Modeling Task

~ evaluation of focus at
variable position

source: plane wave

- wavelength: 488 nm

- beam diameter: 4 mm x 4 mm
- theta: 0, £15°

F-theta objective

- effective focal length
f.s=100.18mm

- from patent
USP 4436383




Automatic Detector Positioning via Parameter Coupling
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Edit Parameter Coupling

Parameter Specihcabon
Setup the parameter(s) to be used as input (independent variable) and output (dependent variable) of the coupling snippet.

[Fiter by_ X | [ Show Only Used Parameters

1[2[- Obiject Category Usein Snippet | Short Name
| Lateral Shift X
| Lateral Shift

“Camera Detector” (#600) | Basal Fositioning (Relative)

*

Validity: € <Back | Ned> | | Finish

Parameter Coupling allows the user to
define the variation of the desired system
parameters through a small script
“snippet”.

As a result, any change of the value of
the independent input parameter will
simultaneously result in a change of the
dependent (coupled) parameter.

In this example, we couple the lateral
position of the desired detector to
coincide with the position of chief ray.




Parameter Coupling Procedure

In order to find the appropriate lateral position of the detector, an additional ray tracing step is
performed by the applied Parameter Coupling snippet. This particular snippet can be imported:

Source Code Editor O > Open x
Source Code  Global Parameters Snippet Help  Advanced Settings N » This PC » Documents » Files w [J] 2 Search Files
1 — | Parameters [Dictionary<string, de q-—
26 = Parent System [Lightpath] Cgans blaaitolder - o
27 #region Additional using directives Name Date modified Type Size
28 3+ Quick access _
= | | 2021-01-27 Detector Position via PC.snp 11/03/2021 11:39 SNP File 5KB
29 #endregion
- fa LightTrans Intematior
31 public class VLModule : ISnippetStringDoubleDictionary_S @ OneDrive - LightTran:
32
33 public Dictionary<string, double> GetOutputParameter £ s PC
34
35 #region Main method = Data (D)
36 Dictionary<string, double> returnValue = new Dic & Network
37
38 JI.":-::-: EE EE
39 sxxxxsxxsx* TNSERT YOUR CODE HERE *®%s=s=sssxxx
48 EE T EE T Lad
41
42 /* begin of sample code (can be removed)
43
44 // Access the current value of any parameter in
45 double inputValue = Parameters["Variablel"];
46 Filename:|2021-01-27DetectorPosit\onvia PC.snp v| Snippet Files (*.snp) ~
47 // Add a coupled parameter to the return value.
43 returnValue.Add( "Variable2". 2 * inputValue): 7 Sel - 0O % e
4 » elect Snippet Parts to Import
Import | [ Check Consistency | Validity: 4* [l Cancel Help
. Impart Source Code
snippet

Import Global Parameters

Import Snippet Help
Import External References

Selection Tools Cancel




Detector Index Selection
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Edit Parameter Coupling

Snippet Specihcaion
Define the snippet which does the actual parameter coupling.

. Edit Validity: @

Detectorindex

The unigue index of the detector has to be specified in the specification tab of the snippet.
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Obligue Incidence
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Now, If the direction of propagation of the plane-wave source is modified, the position of the

detector is automatically adapted. In this example, an angle of 15° will lead to a shift of 26.3 mm

In X direction.
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Performance Evaluation — Oblique Incidence
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On- & Off-Axis lllumination
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In the case of off-axis illumination, the position of the detector is also automatically adapted. In
this example, a shift of 100 um is automatically considered by the Parameter Coupling.




Performance Evaluation — Off-Axis lllumination
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VirtualLab Fusion Technologies

nonlinear free
crystals & components SPaC€  nrismg,

anisotropic
components

waveguides
& fibers ~
scatterer -

Solver .
diffusers ( \ gratings
diffractive diffractive,

plates,

@ cubes, ...

lenses &
freeforms

apertures &
boundaries

Field

beam Fresnel, meta
splitters lenses
SLM.& micro lens & HOE, CGH,
adaptive  freoform DOE
components arrays

11



Document Information

title Automatized Detector Positioning by using Parameter Coupling
document code SWF.0039

document version 1.1

software version  2023.1 (Build 1.556)

software edition VirtualLab Fusion Basic

category Feature Use Case

 Performance Analysis of Laser Scanning System
 Coupling of Parameters in VirtualLab Fusion

further reading

12


https://www.lighttrans.com/index.php?id=268
https://www.lighttrans.com/index.php?id=1251

