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Abstract

This document provides a preview of an 

upcoming use case series on the design and 

application of Computer-Generated 

Holograms (CGHs) for null-testing. As an 

illustrative 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 detail, 

offering deeper insight into the modeling and 

optimization workflow.



Application Scenario
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Application Scenario: System
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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−5

• 8: 1.2018e-12mm−7

• 10: -1.1835e-15mm−9



Application Scenario: System
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1. The aspherical 

mirror will introduce 

aberrations into the 

system.
2. The CGH is 

designed to minimize 

these aberrations

3. Hence, at the 

detector we expect a 

point again.



Application Scenario: Task
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Detector

• Electromagnetic field

• Spot size

Computer Generated Hologram

Parameters to be varied:

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

the irradiance and spot pattern at the 

detector plane



Results
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System Visualization and Spot Diagram of Initial System

System visualization

Spot Diagram



Optimization of Spot Size
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Initial system

• Spot size: 3mm

Optimized system (*)

• Spot size: 5.4μm(*) Note: As this is only a sneak peek, we optimized the spot size until we reached 

a limit of < 6 μm. For real applications even better results could be achievable.  

We will go more into detail for the optimization in the upcoming use case series.



System Visualization and Spot Diagram of Optimized System



System Visualization and Spot Diagram of Optimized System



System Visualization and Amplitude of Optimized System



Amplitude and Spot Diagram of Optimized System



Workflows



LP Mode Source

Source selection

System setup

Detector selection

Getting it done in VirtualLab Fusion: 

➢ Spherical Wave
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https://www.lighttrans.com/fileadmin/shared/downloads/VirtualLab.pdf#mk111


System Setup

Source selection

System setup

Detector selection

Getting it done in VirtualLab Fusion: 

➢ Model CGH by Diffractive Lens component

➢ Include Aspherical Surface into Lens System component
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https://www.lighttrans.com/index.php?id=3012
https://www.lighttrans.com/fileadmin/shared/downloads/VirtualLab.pdf#mjj015


Detector Selection

Source selection

System setup

Detector selection

Getting it done in VirtualLab Fusion: 

➢ Load Field Monitor into system

➢ Load Spot Size detector into system
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Specific Workflow Steps Related to Use Case

Perform 

Optimization

Getting it done in VirtualLab Fusion: 

➢ Parameter Run document

Parameter 

Run 

document

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