An experiment to record seismic waves
on a commercial fiber optic cable
through interferometry measures with an ultra stable laser.
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Once upon a time ...

Ultrastable laser interferometry for earthquake
detection with terrestrial and submarine cables

Giuseppe Marra'"", Cecilia ClivatiZ, Richard Luckett®, Anna Tampellini>*, Jochen Kronjager', Louise Wright', Alberto Mura?, ...

+ See all authors and affiliations

Science 03 Aug 2018:
Vol. 361, Issue 6401, pp. 486-490
DOI: 10.1126/science.aat4458

Central Italy - Mw 6.5

UK-L1 : /\ WW’W MWW‘W’; il

| P-wave

swni Teddington
e )

Reading

200 um

Displacement (um)
Optical Phase (rad)

ELMW/W [t

N

Link length: 79 km
Epicentre distance: ~ 1,400 km

0 200 400 600 800 1000 1200
Time (s)

T T
B Iran-lraq - Mw 7.3

Displacement (:m)
Ophca\ Phase (rad)

M

'P-wave 'S-wave

JM
U 175 um

0 200 400 600 800 1000 1200 1400 1 600 1800 2000
Time (s)

2004

—2001

269 km
E|.DSB 51
95 km EI.VAL
S3

Science

Optical interferometry—based array of seafloor environmental sensors using a
transoceanic submarine cable
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The fiber segment location (01/20)

Observed number of earthquakes
for magnitude > 4 in the past 2
years at distance < 100 km
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Expected seismicity rate [Log(n)] for magnitude >
4 for the next 2 years over a surface area of
0.1°x0.1° (Courtesy of G. Falcone, CPS-INGV)
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Point of Presence”
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The Ascoli Piceno - Teramo Cable
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The Ascoli Piceno
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The Laser

“It is a laser diode operating on channel 44 of the ITU grid, corresponding to a 15642.14 nm wavelength
(194.4 GHz). The stability is insured using a Pound-Drever-Hall technique coupled to an ultra-high finesse
cavity.”
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The data
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The data
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5 km NW Acquasanta Terme (AP)
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event 28855161
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Conclusion / Perspective
e MEGLIO
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The experiment is a success

The data analysis is still undergoing and the sensor is still active.

We hope that the axis Ascoli Piceno - Teramo will become an observatory to
compare different types of sensing.

The background is very rich.

e General

(@)

Interferometry with ultra stable laser is a wonderful complementary tool for
classic seismic networks, especially in the Italian context.

The association between commercial networks and fiber sensing will be a key
infrastructure in the future for Early Warning Systems (sensing, hosting,
transmission)

Prototype sensing means multidisciplinary approach between sensing,
infrastructures and expertise.

The reuse of infrastructure is compliant with the European recommendations
on sustainability.
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