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PROJECT GOAL
MED-SUV is an European project finalized to the study of

Mediterranean volcanoes
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FIBER BRAGG GRATING

Fiber Bragg Grating (FBG): is a periodic variation of the
refractive index of the core fiber

λB = 2neΛ

∆λB = Cεε



INTRODUCTION SENSOR DATA ELABORATION AND MEASUREMENT

THE SENSOR
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INTERROGATION SYSTEM
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ARRAY WAVEGUIDE GRATING
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I 16 channels, one every 0.8 [nm], 0.6 [nm] FWHM
I Temperature sensibility⇒ every 1 [◦C] the channels are

moving of 2 [pm]
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S-RATIO

I Costant sorce of light
I Photodiodes whith a

costant gain in the used
wavelength range

I FBG with a characteristic
rest wavelength in the
middle of two AWG
channels

S(∆λB) =
Vn+1(∆λB)− Vn(∆λB)

Vn+1(∆λB) + Vn(∆λB)

-1

-0.8

-0.6

-0.4

-0.2

 0

 0.2

 0.4

 0.6

 0.8

 1

-250 -200 -150 -100 -50  0  50  100  150  200  250

S
 R

a
ti

o

ΔλB [pm]



INTRODUCTION SENSOR DATA ELABORATION AND MEASUREMENT

STRAIN EVALUATION

Laboratory test, made using an hydraulic press, confirmed the
conversion value of 1 [µε/pm]

We have confirmed this value through the study of seismic and
tele-seismic events

Because of the experimental procedure the sensitivity of the
three axes is not the same, being the vertical one the most

performing direction
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RAW DATA SINCE 01-MAY-2016
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Meteorological data from the INAF station



INTRODUCTION SENSOR DATA ELABORATION AND MEASUREMENT

FITTED DATA SINCE 01-MAY-2016
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Position of GPS stations near the MED-SUV site



INTRODUCTION SENSOR DATA ELABORATION AND MEASUREMENT

UNAVCO EVALUATION SHEET
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ANNUAL TREND COMPARISON

Strainmeter

I Est 36.1 µε/y
I North -39.2 µε/y
I Vertical 0.17 µε/y

GPS

I Est 2.2 µε/y
I North -2.6 µε/y
I Vertical 0.18 µε/y

εV = − ν

1− ν
(εE + εN)
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LOCAL SEISMIC EVENT 30-JAN-2017
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THANK YOU FOR YOUR
ATTENTION
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