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Summary

» Einstein Telescope site selection

» Sardinia: site motivation

> Sos Enattos site:
» site history
> site characterization

» SAR-GRAV: the future Underground Laboratory \

» SAR-GRAV as a first module for ET
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Einstein Telescope — site selection
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Einstein Telescope — site selection

Horizontal spectral motion at various sites
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Sardinia: site motivation
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Sardinia: site motivation
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Sardinia: site motivation

Population Density 200 &0 600 800 1000

North-East Sardinia: =i e

=
Low population density él ;
~. ¥ &

I
~ .
d . Low anthropic

\\\\noise (f>1Hz)

~
Pop Density: Per/km2 N N

0-1 N
1-2 ~
124 S e
~ 4-8 o
8-15 o
E15-30
N 30-60
ENG60-120
B 120-240

.
4

/ :

N 240-480
MN480-1000

I 1000<

- .

L. Naticchioni — SAR-GRAV @ GRASS, Padova, March 2018



Sardinia: site motivation

Low population density: low anthropic noise (f>1Hz)!
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Sardinia: the Sos Enattos site
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Sos Enattos: a brief history

III. 1864 - 1996

mining exploitation actual Sos Enattos mine
of the area exploited to extract Lead
(>2000 years) and Zinc

Underground infrastructure
maintained by IGEA SpA

set up of a temporary (1 week) seismometer underground
installation for the site characterization in the framework of the
ET site selection™: one of the lowest background seismic noise
above the considered sites

Installation of two underground stations and one
surface station for a long-term characterization

. Installation of seismic sensor array from University of Warsaw
* ET Design Study (2011),

ET-0106C-10 The site was chosen to host the SAR-GRAV underground laboratory
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Sos Enattos former mine
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Sos Enattos former mine
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Sos Enattos — long term characterization
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Sos Enattos — long term characterization
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Ground, Z [(m/s)/+/ Hz]

Sos Enattos — long term characterization
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ASD (m/fsqgrtHz)

Sos Enattos — long term characterization
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Sos Enattos — long term characterization
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Sos Enattos — long term characterization
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Sos Enattos — long term characterization
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Sos Enattos — long term characterization
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Sos Enattos — long term characterization
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Sos Enattos — long term characterization
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SAR-GRAV

A pilot Underground Laboratory that will host experiments requiring a low seismic
environment, allowing in-situ R&D for 3™ generation GW detectors.

e DR
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Collaboration of Regione Sardegna, IGEA SpA, University of Sassari,
INFN and INGV
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SAR-GRAV
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SAR-GRAV

Surface building:

Surface: 200 m?

- Control room

- Officies

- Services

- Electronic and
mechanical workshops
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Archimedes @ SAR-GRAV

Archimedes, funded by INFN-CSN2, will be one of the first experiments hosted in the new
underground laboratory of SAR-GRAV.

It will study the interaction between vacuum fluctuations (Casimir effect) and gravity

- INFN Napoli — Univ. Federico II

- INFN Romal — Univ. La Sapienza Roma

- INO-CNR Napoli

- Université de Aix-Marseille, Centre de
Physique Théorigue de Luminy

- Institut Universitaire de France

= £F

Tiltmeter prototype @ Napoli Linlv ,
VIR-0096A-17 , - .4
Archimedes Status —E CaIIom EGO Jan 2018
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SAR-GRAV: a first module for ET

- Underground infrastructures of Sos Enattos can be exploited as a first module for ET: first
vertex station
- Xilophone orientation must be chosen according to local geological features and topography
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SAR-GRAV: a first module for ET

- Underground infrastructures of Sos Enattos can be exploited as a first module for ET: first
vertex station
- Xilophone orientation must be chosen according to local geological features and topography

- Reasonable tunnel
diameter: 7 to 10m

- Main caves size and shape
should be optimized
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SAR-GRAV: a first module for ET

More details in the next ET symposium!

9" Einstein Telescope Symposium, 19-20 April 2018
@ European Gravitational Observatory (EGO)
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Conclusions

Sos Enattos demonstrated to be a stable underground site with a low seismic background;

Long term site characterization has been performed in the last years: the main microseismic
peaks are related to Mediterranean sea waves, between 1 and 10Hz the seismic spectrum is
close to the NLNM - one of the best European sites for ET;

SAR-GRAV laboratory will be built in Sos Enattos in the next months: the underground
laboratory hall (120 m? x 4.75 m) will be excavated 110 m underground, while a surface
laboratory of 200 m? will be obtained from an existing building;

SAR-GRAV will host experiments requiring low noise and controlled environment, providing
an ideal site for the R&D of technologies for 3° generation GW detectors;

SAR-GRAV can be the first module for the Einstein Telescope.
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Thanks for your attention...

..and see you in Sos Enattos!
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Sardinia in Mediterranean tectonics
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Peterson NLNM reference
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