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Collimation of a Spherical Wave by an Off-Axis
Parabolic Mirror



Abstract

N

This use case presents a simulation of
a spherical wave collimated by an off-
axis parabolic (OAP) mirror with
different off-axis angle configurations..
In addition, the effects of
misalignment due to incorrect OAP tilt
were analyzed to assess system
sensitivity.




Application Scenario: System

Off-axis parabolic mirror
» Focal length: 30mm
 Off-axis angle: (0°,30°,60°,90°)
* Medium: Ideal mirror medium

Source (spherical wave)
« wavelength: 532nm
* positioned in focal
region parabolic mirror
* linearly x-polarized

Detector




Application Scenario: Task

Source (spherical wave)
« wavelength: 532nm
* positioned in focal spot
of parabolic mirror
* linearly x-polarized

Off-axis parabolic mirror
* Focal length: 30mm

« Off-axis angle: (0°,30°,60°,90°)
* Medium: Ideal mirror medium

Detector
* |rradiance

Task 1: Detect irradiance at
detector for different off-axis angle
configurations.

Task 2: Detect irradiance at
detector for 90° off-axis while
tilting the mirror by +5°




Task 1: Collimation with Different Off-Axis Angles



0° Off-Axis Angle

Dot Diagram

Irradiance

u 19: Dot Diagram
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30° Off-Axis Angle

Dot Diagram

Irradiance

u 18: Dot Diagram
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60° Off-Axis Angle

Dot Diagram

Irradiance

u 25: Dot Diagram

Positions, Directions & Wavefront Phase
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90° Off-Axis Angle

Dot Diagram

Irradiance

u 29: Dot Diagram

Positions, Directions & Wavefront Phase
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Task 2: Tolerancing for a Given Off-Axis Angle



5° Tilt

Dot Diagram

Irradiance

u-i‘l: Dot Diagram
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-5° Tilt
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Dot Diagram

Irradiance

u 3%: Dot Diagram
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Workflows



LP Mode Source

Source selection

System setup

Detector selection

Getting it done in VirtualLab Fusion:

» Spherical Wave

 Ediit Spherical Wave

Spatial Parameters Polarization Mode Selection sampling
Basic Parameters Spectral Parameters

Medium at Source Plane
Airin Homogensous Medium

£ Load S Edit QL view

Source Field: Longitudinal and Lateral Offset

Distance to Input Plane 20 mm

Lateral Offset 0 mm 0 mm

Input Field: Position, Size and Shape

3 45: Irradiance
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https://www.lighttrans.com/fileadmin/shared/downloads/VirtualLab.pdf#mk111

System Setup

Getting it done in VirtualLab Fusion:
» Setup Off-Axis Parabolic Mirror

Source selection

Edit Off-Auxis Parabolic Mirror (Wedge Type) Component X Edit Off-Axis Parabolic Mirror (Wedge Type) Component
Basal Positioning  |solated Positioning  Position Information (Absolute)
Reflected Focal Length 30 mm
- Position this Element's Input Axes with Respect to
- Off-Axis Angle S0° i Reference Element 0: Spherical Wave Enter Absolute
S t m t Coordinate Coordinate Positioning
Systems i 30 Systems
yS e S e u p VS Overall Thickness L Omm] Vs Reference Output Coordinate System - Data
Diameter 30 mm
- Relative Distance on Axis
Medium Delta T 10 mm
; 4 el
O’T"i]‘:rl\tt::’\:n Ideal High Reflectance Material in Homogeneous Medium Opr‘i]‘:rl\fc:t?ofn
Lateral Shift
[ Load # Edit Q, View
Delta X 7‘3"‘“’" Delta ¥ 7‘3””’"
Coating A :
Cnichre Circhire Inclination / Rotation
Name |No Coating
= Orientation Definition Type  Spherical Angles ~
Detector selection = % . X o
Z-Axis Direction Definition
Simulation Simulation F | Angle / Axis Value
Model Madel
Theta (Spherical | 8) E
‘_:: N ;_:: — 5\'IEIJ¢ Phi (Spherical | gp] 0
E= = Order
— i
Channel Channel
Configuration Configuration Rotation About Z-Axis
Z-Axis Rotation Angle o
lf IF ! lf I}‘ !
Free Space Free Space
Propagation Propagation
W G| validiy 4" H | @ assistant Cancel Help A Bl validit: 4 Q assistant Cancel Help
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https://www.lighttrans.com/index.php?id=3461

Detector Selection

[ Source selection ]

[ System setup ]

Detector selection

Getting it done in VirtualLab Fusion:

» Add Irradiance detector to your system.

*1: Optical Setup
System Elements Detectors Logging

Default ~ [

Filter by... X

|- Light Sources Irradi
[#- Components

[+ Ideal Companents
[#- Detectors

[+ Analyzers

[+ Platform Plug-ins

Camera Deted;
Field Monit
Irradiance

- Radiant Intensity

EQ Tools §§j- H

Simulation Engine Profile: Ray Results
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Document Information

Title Collimation of a Spherical Wave by an Off-Axis Parabolic Mirror
Document code USC.0477
Publication date 23.09.2025

Required packages
Software version 2025.2 (Build 1.118)*
Category Use Case

- Focusing of Femtosecond Pulse by Using a High-NA Off-Axis Parabolic Mirror
- Collimation of Astigmatic Diode Laser Beam by Objective Lens

Further reading

* The files attached to this document require the specific version or later.
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https://www.lighttrans.com/index.php?id=3342
https://www.lighttrans.com/index.php?id=0262

Marketing Picture
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