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How to Control the Inclusion of
Diffraction using Field Tracing



Abstract

VirtualLab Fusion includes a
whole range of modelling
approaches that allow the user
to easily adjust the accuracy
level and time of their optical
simulations. Not only that, this
capacity also facilitates the
task of isolating the physical
causes of different effect. In
this document we present a
clear workflow for how to
configure a simulation so that
diffraction effects are
accounted for or disregarded
In a physical optics simulation.
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Modeling Task

How to control the inclusion of diffraction in the Field
Tracing 2"9 Generation engine.




Overview

A workflow how to control the inclusion of diffraction is shown on a

sample setup consisting of a spherical wave, an aperture and a camera
detector.

First, the setup is analyzed by the Ray Tracing engine, where in general
no diffraction is included.

Next, the setup is analyzed by the Field Tracing engine, where the
Inclusion of diffraction is in general automatically included but can be
controlled by different user settings.

Wavefront Analysis
Geometric Field Zone
Automatic Control _—Detection of Field Zone = Diffractive Field Zone

Geometric Fourier Transform
Automatic Application of Fourier Transform - Discrete Fourier Transform

Control of Inclusion of
Diffraction

Assume Detector in Geomeltric Field Zone
Manual Control B i )
Adjust Fourier Transformation Accuracy




Ray Tracing System Analysis

2: Light Path View (X:\OneDrive\..\01_SampleSetup.lpd #1)*

« Ray Tracing System
Analyzer

— Always start to analyze o
your system using the Ray
Tracing System Analyzer
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Ray Tracing System Analysis

 Ray Tracing System
Analyzer

— The principle setup to
demonstrate the workflow
consists of

 spherical wave with
default settings but a
Distance to Input Plane of
10 mm

* rectangular aperture with
Rectangular Aperture of
Tmmx1mm

 camera detector with
default settings
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Ray Tracing System Analysis

« Ray Tracing Engine
— Next, the Ray Tracing
engine should be used to
Inspect the output at the
detector without any
Inclusion of diffraction
effects.
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Field Tracing System Analysis

 Field Tracing 2
Generation

— Now, the system can be
analyzed by Field Tracing
without the inclusion of
diffraction.

— This must be set in the
detector settings by
activating the Check box
Assume Geometric Field
Zone for Detector
Evaluation.

2: Light Path View (X:\OneDrive\..\01_SampleSetup.lpd #1)*
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Field Tracing System Analysis

 Field Tracing 2nd o e e
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pe Channel Medium [ndlex Type Propagation Mathod On/OF

1 |Aperture Field Tracing On

- Now, the system can be m—
analyzed by Field Tracing
without the inclusion of ‘ e — -
diffraction. Y

— As a result the intensity T S e
pattern at the detector does e
not show any diffraction

effects.
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Field Tracing System Analysis

Field Tracing 2nd
Generation

— Now, the system can be
analyzed by Field Tracing
with the inclusion of
diffraction.

— This must be set in the
detector settings by
disabling the Check box
Assume Geometric Field
Zone for Detector
Evaluation.

2: Light Path View (X:\OneDrive\..\01_SampleSetup.lpd #1)*
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Field Tracing System Analysis

* F I e I d TraC I n g 2 n d OneDrivel..\01_SampleSetup.lpd #1)* == ESR (=
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Generation — S— -
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— Now, the system can be e =

analyzed by Field Tracing
with the inclusion of
diffraction.

= In VirtualLab the need of e e
including diffraction is e
automatically determined
by the engine.

— As a result the intensity
pattern at the detector
shows diffraction effects.
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Field Tracing System Analysis

 Field Tracing 2
Generation

- In the example the impact
of the diffraction can be
reduced by decreasing the
distance of the spherical
wave to the aperture.

— Hence, the Distance to
Input Plane of the spherical
wave is reduced to 3mm.
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Field Tracing System Analysis

 Field Tracing 2
Generation

— In the example the impact
of the diffraction can be
reduced by decreasing the dr

distance of the spherical ‘ e
wave to the aperture.
] . . I 25: Camera Detector £600 after Aperture 21 (T) ... | = || B |3
— At a certain point the Field Chorste Filds

Tracing engine switches to .
a pure geometric .
evaluation of the intensity
pattern without taking
diffraction into account.
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Field Tracing System Analysis

 Field Tracing 2
Generation

The inclusion of
diffraction can be
added again by
Increasing the Fourier
Transformation
Accuracy in the
simulation settings of
the Field Tracing 2nd
Generation engine.

Simulation Settings

Enable Process Logging

Simulation Settings

Enable Process Logging True

Tue
Use Parameter Coupling ‘ False

Air Pressure 101.325 kPa

Use Parameter Coupling | False

Air Pressure 101.325 kPa

System Temperature \20 “C

System Temperature |2[| “C

Use Global Accuracy alse Use Global Accuracy False
Use Global Deviation Threshold ‘ False Use Global Deviation Threshold | Fals
Optimize Field Before Propagating Optimize Field Before Propagating True
Tilt Threshold 1 Tilt Threshold 1°
Filat Ray Direction from Anzlytical Data Only Falze Filot Ray Direction from Analytical Data Only Falze
sk ok Rl ethind L T L |
Fourier Transformation Accuracy 1 Fourier Transformation Accuracy 2

I8 25: Camera Detector #500 after Aperture #1 (T) ... | = || = |[s3a]

Chromatic Fields Set

n 26: Camera Detector 2600 after Aperture 21 (T) IEIE

Chromatic Fields Set
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