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Examination of Sodium D Lines with Fabry-Pérot
Etalon



Abstract

Fabry-Pérot etalons are widely used in
laser resonators and spectroscopy for
wavelength selection. Typically they are
composed of two high-reflection (HR)
coated surfaces with air or glass in
between. In this example, an optical
metrology system with a silica spaced
etalon is set up to measure the sodium D
lines in VirtualLab Fusion. With the non-
sequential field tracing technique, the
Interference due to multiple reflections in
the etalon is fully considered, and the
Influence from the coating reflectance on
the fringe contrast is investigated.




Modeling Task

spherical lens
- plano — convex

silica-spaced etalon - effective focal
length 100mm

coatings

- varying reflectance

- material: Silicon Dioxide
& Titanium Dioxide

input spherical wave
- sodium D lines

@588.9950nm & 589.5924 nm
- half divergent angle is 2.3°
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Visualization of Both Spectrum Lines
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Finesse vs. Coating Reflectance

single wavelength
589.9950nm

coatings
varying reflectance:
82%, 65%, 37%
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Finesse vs. Coating Reflectance
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Peek into VirtualLab Fusion

flexible configuration of channels S _
' - ) visualization of interference
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ray tracing analysis and
visualization of the optical system




Workflow Iin VirtualLab Fusion

Set up input Gaussian field

— Basic Source Models [Tutorial Video]

Set the position and orientation of components
— LPD II: Position and Orientation [Tutorial Video]

Set the HR coating

— Catalogs lll: Coatings Catalog [Tutorial Video]

Set the non-sequential channels of components
— Channel Configuration for Surfaces and Grating Reqgions

[Use Case]

Edit Parameters of Coating
Layer Definition  Process Data
AR sstate
Index: 1 | |
g | anling
- | Layers
Index Thickness Distance Medium ~
Titanium_Dicxide-TiO2-ThinFilm in Homog
1 £69.392 nm £9.392 nm = 7 Q,
2 107.31 nm 176.7 nm | Silicon_Dioxide-Si02-ThinFilm in Homoger
3 £9.392 nm 24609 nm | Titanium_Dioxide-TiO2-ThinFilm in Homog
4 107.31 nm nm | Silicon_Dicxide-Si02-ThinFilm in Homoger
5 £9.392 nm 228 nm | Titanium_Dioxide-TiO2-ThinFilm in Homog
6 107.31 nm 53017 nm | Silicon_Dicxide-Si02-ThinFilm in Homoger
7 £9.392 nm 555 nm | Titanium_Dioxide-TiO2-ThinFilm in Homog| v
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https://www.youtube.com/watch?v=ck6_9DIPgFE
https://www.youtube.com/watch?v=w__CY5jIyoA
https://www.youtube.com/watch?v=kk2MD437gLo
https://www.lighttrans.com/index.php?id=1318

VirtualLab Fusion Technologies

nonlinear free _
crystals & components SPace prisms,
anisotropic plates,

components @ cubes, ...
waveguides @ lenses &
& fibers ~
tt apertures &
Seaneret boundaries

@ freeforms
Solver .
diffusers ( gratings
diffractive diffractive,

Field

beam Fresnel, meta
splitters lenses
SLM.& micro lens & HOE, CGH,
adaptive  feaform DOE
components arrays




Document Information

title

document code
version

edition

software version
category

further reading

Examination of Sodium D Lines with Etalon
IFO.0012

2.0

VirtualLab Fusion Basic

2020.1 (Build 1.202)

Application Use Case

Modeling of Etalon with Planar or Curved Surfaces

Coherence Measurement Using Michelson Interferometer and Fourier

Transform Spectroscopy

10

www.LightTrans.com


https://www.lighttrans.com/index.php?id=292
https://www.lighttrans.com/index.php?id=1534

