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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.




Application Scenario



Scenario: System
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Scenario: Task
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Simulation Results



Simulated Interference Fringes

detector

Xenon
lamp

fixed mirror iy

no shift of specimen

1 um shift of specimen

2 um shift of specimen

n 15: Irradiance

Radiometric Data (Irradiance)

(oo ms] | | B0

radiance (= =]

Radiometric Data (Irradiance)

n 16 Irradiance

Radiometric Data (Irradiance)

(BN B =

10

Y [mm]
0

-10

~

“—>
specimen
(movable)

height

\
~ ‘\
TS v

|-

S . (._-

¥ [mm]

contour

‘ 0
' \
\

-
-
-
-
-
_—_—__
-
-
p—

S| 6 pm

25um

¥ [mm]

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




Simulated Interference Fringes — False Color
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Workflows



Basic Workflow Steps

Source selection

System setup

Getting it done in VirtualLab Fusion:

» Use spherical wave to model spatial characteristic of source

> |Import Spectrum and include it into source
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Detector selection
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Basic Workflow Steps

S . Getting it done in VirtualLab Fusion:
ource selection

» Zemax import of lens group

System setup

Detector selection

» Position and orientation of elements in the optical setup

» Use Microstructure Component to represent specimen
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Basic Workflow Steps

Source selection

System setup

Getting it done in VirtualLab Fusion:

> lIrradiance Detector

Detector selection
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Specific Workflow Steps Related to Use Case

Perform parameter

sweep

Getting it done in VirtualLab Fusion:
» Parameter Run document

HZ * 3: Parameter Sweep
Results
Start the parameter run and analyze its results
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Document Information

Title Working Principle of Optical Coherence Tomography
Document code USC.0009
Publication date 31.07.2025

Required packages
Software version 2025.1 (Build 1.176)*
Category Use Case

 Laser-Based Michelson Interferometer and Interference Fringe Exploration
 Fizeau Interferometer for Optical Testing

Further reading

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