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iXblue at a glance

An international high technology company

iXblue is an independent French industrial group,
recognized worldwide for high-tech equipment devoted to:

* Navigation

* Positioning
* Underwater imaging

600+

L0209 employees

O 80%

export
100+ M€
turnover

Sales offices worldwide <
iXblue



iXblue, from FOG to vertical and horizontal development

Complete mastery of technology through vertical integration

3 markets:

« Civil
 Defense

« Exploration

Navigation and
positioning from
submarine to
satellite
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6 centers of excellence in France




A unique expertise recognized worldwide for high grade FOG

Fiber-Optic Gyroscope (FOG)

Integrated optical circuit Fiber coil

] — Coupler e ¢ |
Optical source 2% 2 — T8 3hne W

Relativistic Sagnac-Laue effect create a delay between

clockwize and counter clockwise optical wave inside

ring interferometer => modulation of optical intensity
Photodetector

° By using massless particles (photons) for the measurement,
Fiber-Optic Gyroscope is entirely insensitive to linear
accelerations and no cross coupling can happen.

* Moreover, there is no moving part except photons, it allows
maintenance free and small environment sensitivity




About rotational
seismology
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blueSeis, a turning point in rotational seismology
QUANTITATIVE

Why is rotational seismology so crucial? SEISMOLOGY

SECOND EDITION

‘ (1980) Keiiti AKI / Paul G. RICHARDS
The state-of-the-art sensitivity of the general rotation sensor is not yet enough for a useful
geophysical application. ”

é

Rl s b iy oo

(2002) L
¢ [..] note the utility of measuring rotation near a rupturing fault plane [..] but as of this e
writing seismology still awaits a suitable instrument for making such measurements. ?? [

Aki and Richards, Quantitative Seismology

(2017)
e Rotational seismometer product line,
ue els To make rotational seismology happen on the field,
To allow new sciences and discoveries in seism understanding
~——
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Seismometer vs. rotation/strain

. _ 0x 0
Seismometer = == Rotation/strain = —

, ot s
translation - . o .
(time derivative of motion) (spatial derivative of motion)

3= wavelength

V = amplitude

Sensitive to S waves only (inside Earth)
Separates Love and Rayleigh at the
surface

Sensitive to all wave types
Sensitive to rotations
(tilt-seismometer coupling)

displacement ———»

distance —w»

Combine both information of seismometer and
rotation we get phase velocity ds

dt




Seismology : near-field earthquakes and volcanoes

- blueSeis-3A makes the difference when you get close
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Our next product
dedicated to OBS

iXblue bluéSeis
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Information from : W.Crawford o seandoe

Pour quel besoins

N
T
Sismometre fond de mer: 101 " ADAIR etal. ]
. 2 " {1983
* Vertical ~= sol E e
* Horizontaux >> 35dB plus fort o6l AGNEW ot ! |
(1978)
OSN1 Seafloor Vertical, 1998/066 KIP, PETERSON
. ' (1993)
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-140 ¢ Bruit typique sur la voie verticale d’'un sismometre
fond de mer large-bande (ligne bleu) comparé a celui
d’une station terrestre silencieux (ligne marron) et les
limites de bruit enregistrés sur des stations terrestres

(fond gris). Modifié de Webb [1998].

-160 f

-180 ¢

Acceleration [dB ref 1 (m/s2)2/Hz]

1 10 100
Frequency (mHz) Pour nettoyer les composantes

La voie verticale peut étre « nettoyé » en utilisant les informations horizontales, il faut des
de pression et des voies hoyzontales. Site OSN-1 océane Pacifique
(modifié de Crawford et al, 2006).

mesures de rotation



Information from : W.Crawford

Quelle réeponse proposée

First prototype (on-going dev) :
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* ETH Z Institut Supérieur de I'’Aéronautique et de I'Espace
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Thank your for your attention!
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