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We are in the 5oL 2\ T:\R[o X former mine area, where the FAETAAE T ] =1{]a" can host:

First seismic characterization in
2010-2014

ET full site characterization
started in 2019

Since then, activities funded by
INFN ET-Italia, in collaboration
with INGV
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LOW FREQUENCY AND CRYOGENIC
SENSOR DEVELOPMENT

that need LOW SEISMIC and ANTHROPOGENIC NOISE
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Einstein Telescope

Contract closed at

TETI Activities Timeline the end of October
ETOinput | TETIdone  TETIin progress t TETI (Team for ET in Italy)
Ql Q2 Q3 Q4 Ql Q2 Q3 Q4 Q1 Q2
Contract starts Survey plan defined Engineering study completed
O Authorizations plan
Underground Surface L
_ . (J DNHS compliance
Ll InIFESULERITe O Environmental impact
concept defined concept 0 ) . p-
alegsad Construction logistics
O Rock disposal/valorisation
70% survey O Cost estimate
ETO A optical layout completed
Engineering study update
ETO L optical layout U New optical design

U Cost update

ETO Design Task Force A and L updated optical layout READY TO BID




GREEN LIGHT FROM THE CONFERENCE OF
SERVICES: THE EINSTEIN TELESCOPE CAN BE BUILT
IN SARDINIA. PRELIMINARY STUDY
UNANIMOUSLY APPROVED

7 November 2025 - 5 min read

Einstein Telescope

Green light for the possible
construction of the Einstein
Telescope in Sardinia, for both
of the two alternative
configurations — the “L”
shape and the triangular one.
from the preliminary
Conference of Services on the
preparatory study for the
development of the technical,
economic, and environmental
feasibility project of the future
gravitational wave
observatory.


https://www.einstein-telescope.it/en/2025/11/07/green-light-from-the-conference-of-services-the-einstein-telescope-can-be-built-in-sardinia-preliminary-study-unanimously-approved/
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Electromagnetic noise measurements

Magnetometers installed in the Sos Enattos area:
1 mag probe (N-S dir.) in surface at Sos Enattos (SOEOQ)

2 mag probes (N-S and E-W dir.) at -111 m underground at Sos
Enattos (SOE2)

3 mag probes (N-S, E-W, Z dir.) in surface at Bitti (P2)

Ready to be installed:

3 mag probes at P3
3 mag probes at V3 _L2

To be purchased and installed:

3 mag probes for V2_L2
3 mag probes for P1




Acoustic measurements

Davide’s Setup

-----

* Data Logger : National Instruments cRIO-9053
* File Format : tdms file
* Power Supply : NI-9230
* Amp Gain : 0 dB
* Sensors
* CH1 : GRAS 46AZ (52.62 mV/Pa)
* CH3 : ACO 4152N (20.80 mV/Pa)

Washimi’s Setup

* Data Logger : GRAPHTEC GL980
* File Format : GBD file
* Power Supply : ACO TYPE5006/4 Low Frequency
* Amp Gain : 20dB
* Sensors
* CH1 : ACO 4152N (20.99 mV/Pa)
* CH2 : ACO 4152N (22.80 mV/Pa)

Measurements performade on surface, SOE1 (-111m) and SOE3 (-160m)

Einstein Telescope



Acoustic measurements: Surface vs SOE3 Einstin Telescope

SEO3, Davide's Setup (NI cRIO)

TDMS/Time Domain/Mic_1

= Mic_1 (median £25%)

= Mic_2 (median £25%)

= Mic_3 (median £25%)

®  ADC noise level for GRAS
& ADC noise level for ACO

tunnel resonance peaks (< 10 Hz)

und [Pa/y Hz)

Infrasor

Infrasound [Pa/V Hz]

wind induced sound (< 1 Hz)

Outside wind speed [m/s)
o o b e NN

Frequency [Hz]

) Sos Enattos Surface Lab (Sala Bekenstein)r

Y « DC2010 HI | ! . IDC2010 H | Wind-induced infrasound

- ool b S e Surface Lab : Smooth (shoulder-shape)
spectrum, wind direction dependence?
e SOE3 : Tunnel resonance peaks grow due to
the surface wind.
e At weak wind time, the infrasound at SOE3
was lower than the IDC2010 low noise model
(Brown et. al. 2012).
e Limited by the ADC noise (~ 5x10-5 Pa/VHz)
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imed es expe ri me nt Einstein Telescope

Double-arm suspended interferometric balance at
Sos Enattos.
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Gravimeter installation

e Superconducting gravimeter GWR iGrav SG070

currently operating in Sos Enattos

* In test run since mid’October 2025

* Final installation close to the mine entrance in
the coming months

SPECIFICATIONS

iGrav® Gravity Sensor (single-sphere Niobium-based transducer):

3 nm/s?/(Hz)"2

Sub-nanoGal (< 102 nm/s2) signals observed

1 to 3 nm/s2 signals observed, 1-minute filtering

Freguency domain:

Time domain:
Scale factor: Stable to better than 1 part in 10* for decades
Linearity: Linear to 1 part in 107
Insensitivity: Cryogenic environment insensitive to temperature,

pressure and humidity
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Te RA B IT Einstein Telescope

Terabit network for Research and Academic Big data in Italy

Provide data transfers, up to Terabits per second, between the
site in Sardinia and other centers and laboratories in
Sardinia, in Italy and Europe.

Necessary hardware installed already in Sos Enattos, tl. |-
connection speed will gradually increase in the comlng months (j”/

Fibre spectrum
procured by
=~ TeRABIT tenders

Finanziato

£ Ministero
f , dell’ Umversnta
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M u O n To m Og ra p hy Einstein Telescope

Two device types to detect &
track cosmic muons to produce

Sos Enattos density map:

» Scintillators (J. Marteau et al, IN2P3 -
France)

e MWHPC (D. Varga, G. Surda et al, HUN-REN
Wigner, Hungary)

Data acquisition started in June 2024
and will end in Dec 2025.

Devices moved in Oct 24 as two points
are needed to triangulate

Results need a detailed surface map
as input(already made available) will
follow soon 1




Activities with students

Regular activities with UniCAas physics master

students:

* Cosmic rays flux with plastic scintillators at different
depths and surface (for calibration). Aim at
comparing flux prediction from simulations based on |
rock overhead _ ]

e Radon measurements through gamma spectroscopy i
of carbon samples exposed for 6 days to the mine T 1.
atmosphere. Radon in the air is absorbed by the ap L RNy
carbon through umidity and it is subsequently 7 e ' \
analysed with a Nal scintillator based gamma y #
spectrometer.
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Einstein Telescope
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Einstein Telescope

ET — SUNLab
(INFN + INGV + INAF)

INE 130 R M
=
S/ITTTTS

SarGrav will evolve into the new SUNLab
Research center. Research institutes will
cohexist to work on enabling ET

‘ technologies but also other areas of

! scientific research

Next year, daily data at the mine will be
affected by working activities, only data
outside working time will be used.




PUBLICATIONS:

U L. Naticchioni et al., Microseismic studies of an underground site for a new interferometric gravitational wave
detector, CQG, 2014, https://doi.org/10.1088/0264-9381/31/10/105016

L L. Naticchioni et al., Characterization of the Sos Enattos site for the Einstein Telescope, JPCS 1468, 2020,
https://doi.org/10.1088/1742-6596/1468/1/012242

L M. Di Giovanni et al., A seismological study of the Sos Enattos Area — the Sardinia Candidate Site for the Einstein
Telescope, SRL, 2020 https://doi.org/10.1785/0220200186

L A. Allocca et al., Seismic glitchness at Sos Enattos site: impact on intermediate black hole binaries detection
efficiency, EPJP, 2021 https://doi.org/10.1140/epjp/s13360-021-01450-8

[ Allocca et al., Picoradiant tiltmeter and direct ground tilt measurements at the Sos Enattos site, EPJP 136, 1069
2021. https://doi.org/10.1140/epjp/s13360-021-01993-w

L M. Di Giovanni et al., Temporal variations of the ambient seismic field at the Sardinia candidate site of the Einstein
Telescope, Geophysical Journal International, 2023, https://doi.org/10.1093/gji/ggad178
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[...]
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+ several internal notes, reports and talks
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Einstein Telescope

Conclusions

Olbia

The Sos Enattos mine is the center of the Sardinian site characterisation
activities and the number of activities keeps growing Onani

Bitti
Since 2019 (and before in 2010-2014), we installed permanent and temporary arrays of sensors Lula
and two instrumented boreholes (operative since 2021).

Besides characterisation activities, the Sos Enattos site with its r

ET-SUnLab will keep building on the SarGrav success and act as a seed for ET, but also
for a deeper cooperation among italian and international research institutes

These results are achieved thanks to the great between ltalian and International
Research Institutes that have brought together :
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