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Design of a Computer Generated Hologram (CGH) for
Null-Testing (Preview)



Abstract

This document provides a preview of an
upcoming use case series on the design and
application of Computer-Generated
Holograms (CGHSs) for null-testing. As an
lllustrative example, we consider a simplified
system consisting of a spherical wave, a CGH
in the form of an ideal diffractive lens, and an
aspherical lens. The CGH is optimized to
compensate for the aberrations introduced by
the asphere, resulting in the recovery of an
focal spot at the output. The full series will
present each step of the process in detall,
offering deeper insight into the modeling and
optimization workflow.
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Application Scenario: System

Source
» Spherical wave
« wavelength: 532nm

Detector
» Positioned at source origin

Computer generated hologram (CGH)

Asphere
* Radius of curvature: 102.09nm
* Conical constant: -0.83321
» Asphere coefficients:
« 4:3.4881e-06mm™3
* 6:1.1518e-09mm™>
« 8:1.2018e-12mm™~’
« 10:-1.1835e-15mm™°




Application Scenario: System

mirror will introduce
aberrations into the
system.

é 1. The aspherical

2. The CGH is
designed to minimize

these aberrations

3. Hence, at the
detector we expect a
point again.




Application Scenario: Task

Computer Generated Hologram
Parameters to be varied:

Task: Minimize spot size and investigate * Aspherical coefficients (2,4,6,8,10,12,14)

the irradiance and spot pattern at the
detector plane

Detector
+ Electromagnetic field
* Spot size




Results
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System Visualization and Spot Diagram of Initial System
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Optimization of Spot Size

Initial system
* Spot size: 3mm 1501
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Evaluation Step

Optimized system (*)
(*) Note: As this is only a sneak peek, we optimized the spot size until we reached * Spotsize: 5.4um <
a limit of < 6 um. For real applications even better results could be achievable.
We will go more into detail for the optimization in the upcoming use case series.
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System Visualization and Spot Diagram of Optimized System
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System Visualization and Spot Diagram of Optimized System
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System Visualization and Amplitude of Optimized System
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Amplitude and Spot Diagram of Optimized System
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Workflows



LP Mode Source

Source selection

System setup

Detector selection

Getting it done in VirtualLab Fusion:

» Spherical Wave

Edit Spherical Wave

Spatial Parameters Polarization Mode Selection Sampling
Basic Parameters Spectral Parameters

Medium at Source Plane

Mon-Dispersive Material (n=1) in Homogeneous Medium
&5 Load S Edit Q view

Source Field: Longitudinal and Lateral Offset

Distance to Input Plane 50 mm
Lateral Offset Omm O mm

Input Field: Position, S5ize and Shape

3 140: Irradiance
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Radiometric Data {Irradiance)

Y [mm]
0
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https://www.lighttrans.com/fileadmin/shared/downloads/VirtualLab.pdf#mk111

System Setup

Getting it done in VirtualLab Fusion:

Source selection » Model CGH by Diffractive Lens component
» Include Aspherical Surface into Lens System component

Edit Diffractive Lens Component X Edit Lens System Component (Aspherical Mirrer) X
Solid  Channel Operator  Diffractive Structure Model
;ﬁ- ‘Wavefront Phase Response ﬁ-
Svstem t Coorairate (| DegreeotFotnomia Coorainate
Systems Systems
yS e Se u p = Exponent Coefficient i
2 d
4 2.1074e=06 rad
& 1.5842+07 rad . p— =
Position / B 7.04986+08 rad Position / Index | Distance | Position | Type Homoeneou M d| Comment
Crientation 10 49998210 rad Orientation e, ~Iver-Ag_(19 5) i Enter your com
- 12 -1e+07 rad P
@ Normalization Radius 50 mm @
Structure Structure
Simulation Simulation
Model Madel
—m— —m—
= =
= ==
— i
Channel Channel
Configuration Configuration . ‘ . ‘ ] Q l
Plane Conical Cylindrical ~ Aspherical  Polynomial Sampled Programmable
lf F lf !
Free Space Impaort from "Zemax Free Space S— -
= 3 Tools Add Insert Delete
Propagation OpticStudio ®" System Propagation ifi~
= validity: @ Cancel Help =] Validity: @ Cancel Help
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https://www.lighttrans.com/index.php?id=3012
https://www.lighttrans.com/fileadmin/shared/downloads/VirtualLab.pdf#mjj015

Detector Selection

. Getting it done in VirtualLab Fusion:
Source selection

» Load Field Monitor into system
» Load Spot Size detector into system

*192; Optical Setup
System Elements Detectors Logging

System setup ol

Filter by... X]

- Detector from Catalog

- Plug-In Detector

- Preconfigured Plug-In Detector
- Programmable Detector

[#- Field Visualization

Detector selection i

[+ Point Evaluation

[+ Wavefront Detectors
[#- Analyzers

[#- Platform Plug-Ins
- Camera Detector

- Field Manitor
- Irradiance

E@ Tools 4 Simulation Engine  Profile: Ray Results
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Specific Workflow Steps Related to Use Case

Perform

Optimization

Getting it done in VirtualLab Fusion:

> Parameter Run document

Set up the parameter(s) to be vaned.

You can select one or more parameters which shall be varied as well as the resulting number of iterations. Several modes are available
specifying how the parameters are varied per iteration.

Usage Mode Standard ~

Filter by...

* | @ show Only Varied Parameters

B “Spherical Lens” [# 2)
* =) Basal Positioning [Relative)
‘. Distance Before

4436 mm 453 mm

448.2 mm

< Back Mext = Show

|| Parameter

Run
document



https://www.lighttrans.com/index.php?id=1596

Document Information

Title Design of a Computer Generated Hologram (CGH) for Null-Testing
Document code USC.0466
Publication date 29.09.2025

- No additional package required for simulation
Optimization package required to perform the optimization

Software version 2025.1 (Build 2.118)*
Category Use Case

Required packages

- Chromatic Aberration Correction by an ldealized Diffractive Lens in a Hybrid

Further reading Eyvepiece Model
- Focus Investigation behind Aspherical Lens

* The files attached to this document require the specific version or later.
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