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Interest of displacement sensing

Displacement sensors measure a distance variation AL
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Interferometry to probe distance variation
Fabry-Perot interferometer g —
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Interferometry to probe distance variation
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Interferometry to probe distance variation

Fabry-Perot interferometer L
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Interferometry to probe distance variation

Fabry-Perot interferometer Michelson interferometer
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State-of-the-art interferometric displacement
Sensor
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Fig. 1. Schematic representation of the interferometric sensor.
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Sensor recently developed by the community :
Heterodyne cavity tracking
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Sensor recently developed by the community :
Heterodyne cavity tracking
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Sensor recently developed by the community :
Heterodyne cavity tracking
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Sensor recently developed by the community :
Heterodyne cavity tracking

Test cavity AL sensitivity
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What needs to be built?

Av AL
_oc_
v L

Phasemeter (r=====>

AN
\\ ™
Py
.| B4 >
= © —
. w C
@© o
o O
— c
o o
— ..% —
o

g

UNIVERSITE
DE NAMUR

B UCLouvain




L aser source

Home-built External Cavity Diode Laser (ECDL)

AR window

e Tunable

e Narrow linewidth ?

FI

Dr A.S. Bogomolov’s design
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| aser source characterisation

Short Delay Self-Heterodyne interferometry
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| aser source characterisation

Short Delay Self-Heterodyne interferometry
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| aser source characterisation

Short Delay Self-Heterodyne interferometry
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| aser source characterisation

Short Delay Self-Heterodyne interferometry
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| aser source characterisation

Short Delay Self-Heterodyne interferometry
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What needs to be built?
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What needs to be built?
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Locking to test cavity

1| = Pound-Drever-Hall (PDH) lock
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What needs to be built?
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Heterodyne cavity tracking: our approach

Cavity 2
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Heterodyne cavity tracking: our approach
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Heterodyne cavity tracking: our approach

Cavity 2

Two advantages:

Use of the most sensitive clocks
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Heterodyne cavity tracking: our results

Evolution of the beating frequency variations over time
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Lcavityl =7.5¢cm

Heterodyne cavity tracking: our results  fevoz=371cm

Evolution of the cavity length variations over time AL /L sensitivity of both cavities
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Heterodyne cavity tracking: comparison

AL /L sensitivity comparison
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Heterodyne cavity tracking: comparison

AL /L sensitivity comparison

Between 200 mHz and 10 kHz, they reach Cavity 2
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Perspectives
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Perspectives

Cavity 2

Stable laser with narrow
linewidth : 160 Hz
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Perspectives

Frequency link with ORB
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Perspectives

Development of other
Cavity 2 frequency standards
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Perspectives
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Thank you for your attention
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Backups
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Frequency link with ORB

Perspectives
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Frequency reference

* GPS-disciplined oscillator

Frequency stability between
107 and 10713 over 10 000 s
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Linear drift removed
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ECDL

ECDL center frequency at 193.548 THz
(~1550 nm)
AR window
* Laserdiode tunability : 1500
to 1630 nm

FI
15 GHz mode hop free tuning range

Dr A.S. Bogomolov’s design
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Pound-Drever-Hall locking

Generation of sidebands
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    𝛿 𝜈 𝜈   = 10  − 16


    𝛿 f f =  10  − 16  


    𝛿 f f =  10  − 13


   10  − 11


   10  − 13


   𝜔 c


   𝜔 c +  𝜔 m


   𝜔 c −  𝜔 m


     𝜈 m  Γ / 2 ≈ 8

