
Plug-In Component



Abstract

Certain specialized systems or 

simulation tasks may require the use 

of a user-defined solver. This tutorial 

introduces the Plug-in component, 

which enables users to develop and 

implement a fully customized solver in 

both the x-domain and k-domain.

2



3

Principle of the Plug-In Component

Input modes (e.g. different 

wavelengths, incoherent/coherent 

modes, …)

Programmable operator

Output modes (adjusted 

amplitude & phase per 

mode)



Where to Find the Component
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The Plug-in Component can be 

found under Components/Plug-

In Component in the Optical 

Setup document.



Plug-In Component Options
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The Plug-in component accepts input modes in both the x-domain and k-

domain and can produce output in either domain as well. It also supports 

mixed configurations—for example, a component can be designed to 

accept x-domain input modes and generate k-domain output modes.

Additionally, users can specify whether the custom operator acts pointwise or 

globally. Physically, this defines whether each input point affects only a single 

output point or contributes to all outputs. This choice primarily influences how 

internal code snippets are structured. Note that a single component may combine 

both types—for example, the Light Path Finder always utilizes pointwise 

operators, even if the solver itself is universal.

Pointwise operator Universal operator

Note: As a rule of thumb pointwise operators are 

used when diffraction effects are ignored and 

universal when they are included.

See here for more information:

Free Space Propagation Settings

https://www.lighttrans.com/index.php?id=3023


Programming the Operator
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Access to the relevant snippet is 

available under the Pointwise or 

Universal tab, which appear only 

when the corresponding option is 

enabled.

For a detailed tutorial on working 

with VirtualLab Fusion snippets, 

please refer to:

Programming Detector Add-ons

The following pages provide a 

brief overview of the key features 

and specific capabilities of this 

component.

https://www.lighttrans.com/index.php?id=3329


Snippet for a Pointwise Operator
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For pointwise 

operators, VirtualLab 

Fusion automatically 

loops over all points. 

The user must specify a 

2×2 response matrix, 

which is multiplied onto 

the input at each point 

by:

𝐸𝑥
𝑜𝑢𝑡(𝑥𝑖 , 𝑦𝑖)

𝐸𝑦
𝑜𝑢𝑡(𝑥𝑖 , 𝑦𝑖)

=

𝑎 𝑏
𝑐 𝑑

⋅
𝐸𝑥
𝑖𝑛(𝑥𝑖 , 𝑦𝑖)

𝐸𝑦
𝑖𝑛(𝑥𝑖 , 𝑦𝑖)

We demonstrate a concrete 

example later in this tutorial.

Users can also 

define a special 

operator that only 

shall operate on the 

Light Path Finder.



Snippet for a Universal Operator
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For Universal 

operaters, input and 

output are given as 

HarmonicFieldMode, 

which represent 

complete fields.

We demonstrate a concrete 

example later in this tutorial.



Defining Parameter
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As with other programmable 

components, custom parameters 

can be defined within the 

programmable snippet.

In the Plug-in component, these 

parameters automatically appear 

under the Parameters tab, which 

becomes visible only when at least 

one custom parameter is present.



Expert Modus
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Activate the Export Mode for additional convenience options such a 

the possibility to a website with further explanations or .... 



Expert Modus - Parameter
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… to determine where in the options of the component the 

parameters shall be.



Example: Custom Aperture
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As an example we want to present a 

customizable aperture, e.g. a star-

shaped one.



Custom Aperture: Parameter
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We set up the aperture shape as a 

parameter. For our case we import a 

polygon-region. We also include a 

parameter to control the soft edge.



Star-Shaped Aperture: Code for Pointwise Operator
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These line determine which channels 

the operator shall work on. In our case 

only transmission (+/+) is of 

importance so we set the rest to zero. 

Initialize output container
Perform calculations. In our case we simply 

call a function that generates a aperture with 

a given shape and soft edges..

Set FieldMatrix. This is the response matrix per point of the field. 



Star-Shaped Aperture: Code for Universal Operator
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These line determine which channels the operator shall 

work on. In our case only transmission (+/+) is of 

importance so we set the rest to zero. 

Initialize output container.

Calculate help variables for sampling.

Loop over all points, the 

aperture function is the 

same as in the 

pointwise example.

Extract fields.

Multiply input field with aperture.

Overwrite field in the output with the newly calculated one.

Return field mode.
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