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Agenda

What fibres?

What is Fibre Sensing?

What we can detect

How we detect it
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What /s Fibre Sensing — and what can we detect W




Ingredients for Fibre Sensing
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Fibres in the ground, the sea or the air

 Light injected into the fibre

External forces affecting the fibre

Device(s) to detect changes




Detectable Changes

e Strain

e Vibrations

* Pressure

* Temperature



Rayleigh Backscattering

Interrogator
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Distributed Acoustic Sensing (DAS)

Interrogator
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20-log(rad/(m-yHz)) vs. Frequency [Hz]

DC 18.96 38.53 58.10 77.67 97.24 116.81

312.50
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Break detection — Fishing Vessel Src : Chris Atherton@GEANT
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Kilometers




Src : Piotr Turowicz@PCSS

Poznan street with manhole
and jumping (10x)

Poznan street — car traffic
(both direction)

‘ Poznan street — trams \
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Backscattering limitations

e Distance (70-100km)

* Will not pass through amplifiers/repeaters!



Forward-based sendingﬂ— State of Polarisation (SoP

e Devices at both ends of the fibre
* Devices should be tightly time-synchronised

* Signals can pass through amplifiers/repeaters!



Electromagnetic Light Wave

A

<> Electric Field
Y Magnetic Field

Src : April Petrusma @ Insight News.au



Jules Henri Poincaré

* French mathematician

* 1854 -1912

Src : Dibner Library of the History of Science & Technology




Poincaré Sphere

* Plots “Stoke Vectors”
* Tracks SoP changes

* Red in the front; blue in the back

Src : Jan Radil, eAcademy Fibre Sensing Group




GEANT eAcademy https://eacademy.geant.org

= Network Orchestration, Automation and Virtualisation (OAV)
= Artificial Intelligence
= Quantum Communications

= Optical Time & Frequency Networks (OTFN)

= New : Fibre Sensing!



Fibre Sensing Learning nits

Introduction to Fibre Sensing

Data Acquisition in the Fibre Sensing Ecosystem

Distributed Temperature & Strain Sensing (DTSS)

NREN Use Cases
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