
Collimation Testing with Shearing Interferometry



Abstract

In this use case, we demonstrate the 

functionality of a shearing interferometer 

and its use for testing collimation. By 

varying the beam collimation system – in 

this example, the distance between the 

two lenses – we observe the interference 

fringes from the shearing interferometry.
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Application Scenario



Application Scenario: System

Input field
• Gaussian profile

• Wavelength 632.8 nm

• Beam diameter 1 mm

Objective lens
• feff = 14 mm

• NA = 0.25

Spherical lens
• feff = 450 mm

• Diameter 25 mm

Shear plate (non-

parallel etalon)
• Thickness 7.5 mm

• Wedge angle α = 0.015°
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For a workflow (incl. tutorials) on how to build such a system please see here!
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Reflections at 

first and second 

plane.

Superposition 

of two reflected 

beams.
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Application Scenario: Simulation Tasks
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Task 1: Evaluate collimation performance by 

measuring the wavefront after the spherical lens and 

determine the deviation to a plane wavefront.

Task 2: Detect interference 

pattern in the irradiance for 

different distances of a.

Detector
• Irradiance



Simulation Results



Task 1: Wavefront Evaluation after Expansion and Collimation

Wavefront 

evaluation

Perfect collimation 

(minimum wavefront 

error) at the distance 

a around 448.25mm
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Task 2: Shear Interference Fringe - Distance: 448.25 mm

Fringes are parallel to the 

shearing direction for perfectly 

collimated input beam.

Wavefront Error (RMS) Behind Spherical Lens
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Irradiance



Task 2: Shear Interference Fringe - Distance: 444 mm 

Fringes start to rotate, if the 

input beam is not collimated.
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Task 2: Shear Interference Fringe - Distance: 452 mm 
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Irradiance

Fringes start to rotate, if the 

input beam is not collimated.

Wavefront Error (RMS) Behind Spherical Lens



Workflow Steps



Basic Workflow Steps

Source selection

System setup

Detector selection

Getting it done in VirtualLab Fusion: 

Irradiance of source Source settings

➢ Gaussian Wave

https://www.lighttrans.com/fileadmin/shared/downloads/VirtualLab.pdf#subsection.52.1


Basic Workflow Steps

Source selection

System setup

Detector selection

Getting it done in VirtualLab Fusion: 

➢ Zemax import of lens group

➢ Position and orientation of elements in the optical setup 

➢ Channel configuration for surfaces and grating regions

Shear 

plate 

channel 

settings

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

➢ Wavefront Error Detector

➢ Wavefront Error detector

Detector 

add-on 

selection

https://www.lighttrans.com/index.php?id=1305
https://www.lighttrans.com/fileadmin/shared/downloads/VirtualLab.pdf#subsection.75.8.4
https://www.lighttrans.com/fileadmin/shared/downloads/VirtualLab.pdf#subsection.75.8.4


Specific Workflow Steps Related to Use Case

Perform parameter 

sweep

Getting it done in VirtualLab Fusion: 

➢ Parameter Run document

Parameter 

Run 

document

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


Peek into VirtualLab Fusion
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Convenient definition of lens systems

Paramete

r sweep

Calculation of 

interference fringes

Display of lens 

systems in 3D
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