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We have recently qualified in situ innovative high resolution optical seismometers and strainmeters.
Designed and constructed by ESEO, they consist of a purely mechanical sensors, depleted from
electronics, connected through a plurikilometric fiber to an optical interrogator based on Fabry-Perot
interferometry. For the seismometer, the optical cavity is the centimetric gap between the collimator
at the termination of the fiber and the mirror fixed on the mobile mass, which reflects the laser
beam into the fiber towards the interrogator. The latter interferes with the primary laser beam
reflected on the collimator interface. For the strainmeter, the optical cavity is a simple monomode
fiber, of plurimetric size. The large distance between these sensors and their interrogator allows to
install the former under harsh environmental conditions, as on active volcanos, on ocean bottom, in
deep borehole, keeping the interrogator in a safe, accessible place providing facilities for powering
(6 W for 4 channels), real-time telemetry, and easier maintenance. Such monitoring would be a
difficult if not impossible task in the long run for most commercial instruments, due to much higher
cost and/or risk for the installation and for the maintenance for the latter. These instruments may
also prove usefull in (geo)-industrial contexts with high temperature or high radiation conditions.
Here we present the basic features and overall performance of two prototype sensors: an optical
ocean bottom seismometer installed 5 km offshore Les Saintes, Guadeloupe, and optical
strainmeters installed on the slope of the Stromboli volcano, since 2021. For the Stromboli, we will
describe its specific installation modality, with 5 m long sensing fibers buried in trenches, and
compare the strain records of ordinary explosions to those of colocated instruments: a broadband
seismometer, an optical fiber interrogated by DAS, and a borehole tiltmeter. Focussing on the strain
records of several major explosions, we will show the potential of this strainmeter to better
characterize the pressure source at the origin of these events and to contribute to improve the short
term alert of major and paroxysmal explosions. We will finally present our projects of new
installations of this optical strainmeter, with the objective or recording slow slip transients within
tectonic fault systems, in the context of induced and natural seismicity.
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