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Fizeau Interferometer for Optical Testing



Abstract

Fizeau interferometers are a common
type of optical metrology device in
iIndustry, and they are often used to test
the quality of optical surfaces with high
precision. With the help of the channel
configuration in VirtualLab Fusion, we
build up a Fizeau interferometer and use
it for testing different optical surfaces e.qg.
cylindrical and spherical ones. It is shown
that the resulting interference fringes are
sensitive to the surface profile.
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Application Scenario: System
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Application Scenario: System

Two reflected beams
generate an interference
pattern.

Light reflects from the flat
reference surface and from
the test surface.

First surface of the reference
object has a perfect anti-
reflection coating.




Application Scenario: Task
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Simulation Results



Tilted Planar Surface under Observation
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Reflections from the test planar surface are
still plane waves, but with slightly different
direction, therefore leading to parallel striped
fringes.




Cylindrical Surface under Observation
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The reflected wavefront from the test
cylindrical surface gets curved in one direction,
therefore leading to parallel striped fringes but
with varying pitch.




Spherical Surface under Observation

Detector

Reference
flat

L

Spherical
surface

Irradiance
D216 nadionce

Radiometric Data (Irradiance)

Spectral Irradiance 532 nm [1E-3 W/m?]

2.59
o~
13
2
0
0 0.5 1 1.5 2 2.5 3 35 4 45

X [mm]

Y [mm]
1 0.5 0 0.5 1 5

1.5

The spherical surface changes the reflected
wavefront radially, thus the interference fringes
appear as concentric rings.
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Workflow Steps



Basic Workflow Steps

Source selection

Getting it done in VirtualLab Fusion:

» Spherical Wave

System setup
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https://www.lighttrans.com/fileadmin/shared/downloads/VirtualLab.pdf#subsection.52.4

Basic Workflow Steps

Getting it done in VirtualLab Fusion:

» Position and orientation of elements in the optical setup
» Channel configuration for surfaces and grating regions

System setup
Edit Lens System Component (Reference Flat)
Reference
object
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All Surfaces ChannEI
Surface #1 [Plane Interface)

_ Coordinate settings
Detector selection Systems
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https://www.lighttrans.com/index.php?id=1318

Basic Workflow Steps

Source selection

System setup

Detector selection

Getting it done in VirtualLab Fusion:

> Universal Detector

Edit Universal Detector
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https://www.lighttrans.com/index.php?id=1305

Peek into VirtualLab Fusion
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Set up the parameter(s) to be varied.
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You can select one or more parameters which shall be varied as well as the resulting number of iterations. Several modes are available paral I lete r

specifying how the parameters are varied per iteration.
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3D system visualization

calculation of
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Document Information

Title

Document code
Publication date
Required packages
Software version
Category

Further reading

Fizeau Interferometer for Optical Testing
USC.0101
01.04.2025

2024.1 (Build 2.74)*
Use Case

Universal Detector

Channel Setting for Non-Sequential Tracing

Laser-Based Michelson Interferometer and Interference Fringe Exploration

Mach-Zehnder Interferometer

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