
Working Principle of Optical Coherence Tomography



Abstract

VirtualLab Fusion’s various interoperable 
modeling techniques and non-sequential 
simulation engine facilitate an efficient 
modeling of interferometer tasks, such as 
optical coherence tomography. In this 
example a Michelson interferometer with a 
Xenon lamp is constructed and used to 
measure a specimen with a smoothly 
modulated surface.
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Application Scenario



Scenario: System
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Scenario: Task
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Calculate the interference 
pattern corresponding to the 
height profile of the 
specimen.
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Simulation Results



Simulated Interference Fringes

Contour lines of interference fringes 
correspond to the height contour of the 
specimen under measurement.
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Simulated Interference Fringes – False Color

Contour lines of interference fringes 
correspond to the height contour of the 
specimen under measurement.
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Workflows



Basic Workflow Steps

Source selection

System setup

Detector selection

Getting it done in VirtualLab Fusion: 

Spherical wave Spectrum of a xenon lamp

 Use spherical wave to model spatial characteristic of source
 Import Spectrum and include it into source

https://www.lighttrans.com/index.php?id=2757
https://www.lighttrans.com/index.php?id=2757


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 
 Use Microstructure Component to represent specimen

Micro-
structure 
component

https://www.lighttrans.com/index.php?id=1305
https://www.lighttrans.com/index.php?id=1305
https://www.lighttrans.com/index.php?id=1305
https://www.lighttrans.com/index.php?id=2885


Basic Workflow Steps

Source selection

System setup

Detector selection

Getting it done in VirtualLab Fusion: 
 Irradiance Detector

 Wavefront Error detector

Detector 
add-on 
selection

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


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