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Company profile

Manufacturer of photonic test, measurement
& sensing equipment started in Zaragoza
(Spain) in 2004.

.. Innovative: exploiting 11 patents, highly
)~ fechnical staff (5 PhD), strong R&D
<  collaboration with Universities in Spain.

T Universidad  42® Universidad csIC | Ipl 1A
i8i Zaragoza _,_:::_,"'
Nafamoako Unibertsitate Publikaa

#%24% de Alcald

strong network of distributors & partners,

@ International: Sales in >25 countries,

exhibiting in major industry trade shows.
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ARAGON

PHOTONICS Business areaqs

FIBER OPTIC
SENSING

Our product development division has been Our solutions development division CAPTA has
manufacturing equipment with own and been working for more than five years on the
patented technology for more than a design and creation of distributed sensing
decade. solutions for various markets.
HDAS
Distributed Acoustic Sensor | q |
| | h ——
BLAST @ ! EHE | a——
Distributed Strain and | |
Temperature Sensor . ..
Geophysics | Civil | Defense
| |

For the future ...

High Spatial resolution DAS development in progress
cm resolution DAS patented:
US11549860B2 and EP3916365A1
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Business Areas - Markets
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PHOTONICS DFOS: HDAS & BLAST

© HDAS = High Fidelity DAS = Chirped pulse ®OTDR
- — Intrinsically Linear and Quantitative
— Homogeneous SNR along the fiber

— Fading points immune
— Seafom Selfnoise:
e <1 pe/YHz at 1, 10 and 100 Hz
e <1 ne/\VHz at 0.1, 0.01 and 0.001 Hz
— >100 km reach per channel, 2 simultaneous channels
— RAW Strain, open access platform

- © BLAST = Brillouin Loop Analyzer of Strain & Temperature = DTSS

Advanced BOTDA
- Low noise direct T°
Accuracy:
 0.15 MHz; 3 pg; 0.15°C @ 6 mHz
e 0.05 MHz; 1 pg; 0.05 °C @ 71 mHz
>100 km reach per channel, 2 simultaneous channels
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FHCTERIES DFOS: HDAS

© HDAS = High Fidelity DAS = Chirped pulse ®OTDR
- — Intrinsically Linear and Quantitative
— Homogeneous SNR along the fiber

— Fading points immune
— Seafom Selfnoise:
e <1 pe/VHz at 1, 10 and 100 Hz
e <1 ng/VHz at 0.1, 0.01 and 0.001 Hz
— >100 km reach per channel, 2 simultaneous channels
— RAW Strain, open access platform
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PHOTONICS DAS: general concepfs

© DAS system is widely used as event
detector on rollout optical fiber along
large infrastructures.
DAS system advantages:

« It can sense from tens of km to >100 km
with a single unit (metric spatial
resolution). Acoustic sampling of few
kHz.

* |t can use already deployed
infrastructures.

» Its operation is distributed.

©® These systems detect variations in the interference pattern of the backscattered signal.
The variation of the interfering signal comes from phase changes produced by external
perturbations to the fiber.

® In Aragon Photonics we perform different approach in DAS market:

Chirped-pulse DAS
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Patented Chirped-pulse DAS
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ARAGON HDAS Technology:

PHOTONICS

Chirped-pulse DAS

© Main OdVOnTOQeS HDAS Pastor-Graells, J, et al., Opt. Express (2016)

— No fading points T

AT 0,8

— Uniform SNR along the fiber k] B rac M.t : 7
~ Llinear and quantitative measurement g g mEEsE 7 1 S,
— Wide frequency response 3 ERL

from ~1Hz to kHz's ¥as) ios gz
— Outstanding performance at low 22 B . Y il

frequency ' 1% 0w .?I?nes((;s)so LA R 08776 978,0 978,4 978,8 979,2 9796 980,0

© High Fidelity DAS (HDAS) Positon (m

— HDAS uses chirped pulses (linear frequency | | |

sweep in a single pulse). 10%

© Strain variations turn into local shifts with
linear relation to strain.

t

picoe / (Hz)O 5
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sllmriopdies High performance for low frequency monitoring

. 108 T
© HDAS 3@ gen selfnoise: ——mean ASD _
. . L — -medi ASD |
© Amplitude Spectral Density 10 - _ - median nolse floor
(ASD) noise floor: ; T noise. N

£
,\,p/\/E at 1, 10, 100 Hz
an/x/ﬁ at 0.1, 0.01, 0.001 Hz

© Configuration:
200 Hz acoustic sampling
50 m spatial resolution and GL

1073 1072 107" 10°
Frequency (Hz)
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PHOTONICS DFOS: BLAST

© BLAST = Brillouin Loop Analyzer of Strain & Temperature = DTSS
— Advanced BOTDA

— Low noise direct T°
— Accuracy:
e 0.15 MHz; 3 pg; 0.15 °C @ 6 mHz
e 0.05 MHz; 1 pg; 0.05 °C @ 71 mHz
— >100 km reach per channel, 2 simultaneous channels
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PHOTONICS BLAST Technology: BOTDA

Probe generation
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Reference Customers
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G nanometrics
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ARAGON HDAS & BLAST

PHOTONICS .
Application case

« Perimeters and Borders

« Highways and Railways

« Pipelines (Water, O&G)

« Cables (Elec. & Telecom)

* Industrial Activity

« Civil Works (Construction)

« Geology (Explor. & Extraction.)
+ Seismology

« Structural health monitoring

» Landslide monitoring
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PHOTONICS ST
Application case

— Cumbre Vieja volcano activity in La Palma island (Spain) ITER canalink
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HDAS vs Strain meter array
Application case
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HDAS: REMO - Seismic monitoring

Application case

Plan de
o~y g Recuperacion,
- S Transformacién

¥ Resiliencia

Do
7 A t‘
S ,— Barcelona :

o s
Y i et Vllanovalla’
g0 A Geltru
! /' Reus. 3
- ’"’: g {i‘ "4‘ '\\ s B
- . {
2 T ¢ y
. ?;Tortosa , ~ % .
‘f Amposta ﬁ
-4 4 :
! E
Benicarlé Frad )
»”»
£ 0N
v,
-
2
fo 28
‘-




ARAGON HDAS: Alme - Seismic monitoring

PHOTONICS ST
Application case
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ARAGON HDAS: Railway
PHOTONICS . .
Application case

— Detecting the position of the i e R — Detect unauthorized cable

train on the track ; " ; % . tampering

— Redal-time detection of

rockfall on railroad tracks.




ARAGON HDAS: Highways
PHOTONICS Application case

— Efficient management of roads IS — Know the traffic density by days

traffic jom detection = A and hours

— Prompt response from

emergency services




ARAGON HDAS: Telecom and Power cables
Application case

PHOTONICS
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HOTONICS .
= Application case

Temperature map of the tunnels

©  Avenids de América @ Autovia del No

- R

* Madrid subway

Evolution of
temperatura in
any point
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PHOTONICS .
Application case

 QOil & Gas industry
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PHOTONICS ST
Application case

Temperature variation
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ARAGON BLAST: Structural Health monitoring

PHOTONICS ST
Application case
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http://dx.doi.org/10.1016/j.enggeo.2023.107289
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