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Site Characterization at the candidate sites is coordinated in

the framework of the ET Collaboration Site Preparation Board.

ET Executive Board

Specific Boards

SPB OSB ISB EIB
Site Preparation Board Observation Science Board Instrument Science Board E-Infrastructure Board
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Strong interaction with the
Active Noise Mitigation division
in the Instrument Science Board.
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Binstein Telescope

Einstein Telescope will be built underground to operate below 10 Hz.
Potential , both and origin,
the measurements.

WE WILL SEE THAT THE ITALIAN CANDIDATE SITE IS CHARACTERISED BY:

Geodynamic quietness Low Anthropogenic noise Low E.M. noise
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In the o LN A\ A HE0L former mine area, the SAEIAAE Tl i{e1aY, a seed of ET, can host:

UNDERGROUND CRYOGENIC LOW FREQUENCY AND CRYOGENIC
EXPERIMENTS PAYLOADS SENSOR DEVELOPMENT

that need LOW SEISMIC and ANTHROPOGENIC NOISE
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740kl first analysis was performed in the Sos Enattos mine.
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i i ~ Woda , the mine is considered a regional heritage site, it hosts
gl 1alsISARGRAV LABORATORY EljleRdglSJARCHIMEDES EXPERIMENTR

5



(17 YA
Einstein Telescope

The ET Italian candidate site is located in the stable
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Since 2019, in Sos Enattos there are:
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Earthquake List Instruments ISIDe  Scientific Products~

\ _ wme.  SOE2 station is integrated into the Italian
R national seismometer network of INGV.
:teatrvtlgr;t:e:2|:l19-ID-‘|8TDD:(J.'J:OD q | Station: SENA, network:

End Date: --
Latitude: 40.4444

g B - |V (Italian National Seismic Network -

B | INSN), 2019-2022/01

- MN (Mediterranean Very Broadband
Seismographic Network) since 2022/02

Number of channels: 3

Channel List

Code Location Code Start Date End Date Data Restriction
HHE 18-10-2019 open

Latitude: 40.4444 Azimuth: 90
Longitude: 9.4566 Sample Rate: 100
Storage Format: Steim2
anai ity \a a- A707



http://cnt.rm.ingv.it/en/instruments/station/SENA
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Since 2021, more permanent sensors have
been installed at 2 of the proposed vertices
(P2, P3)
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PPSD - P2 borehole seismometer
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Very low noise background in the 2-10 Hz band, sometimes even below the Peterson’s New Low Noise Model!
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_ broadband array . broadband array + geophones . broadband array + geophones
(January 2021) (September 2021) (July & Oct 2021)
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_ broadband array

(early 2023)




of some
potential noise sources, both
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Sea waves

SOE2Z [5Hz,20Hz]
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= End of Christmas holidays
= Lockdown (I}
= Lockdown (I}

Phase 2 (1)
= Phase 2 (II)
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At higher frequencies, anthropic
hoise pattern observed.
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resolution of the dispersion
VI lls (0.05-1Hz) coming
from \VEVES in the Gulf of Lion

curves for and
(~0.22Hz,NW Mediterranean sea)

and Atlantic ocean depending on
weather conditions and season. W .
|dentification of the noise
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5.0

)

\ (&%

Distance (km)

(peaks at ~4.2 Hz, 4.6 Hz, 6 Hz).
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Hunting the noise sou ‘ EL.

The Budusso Wind Park: one of the largest wind parks in Italy.
69 turbines (~2 MW each). L

A total of 130 MW installed. )

Blades motion is transterred to tower and to the ground. ?i

Seismic noise propagates as surface waves k. | d o

Generated noise is found in the 1=10 Hz frequency band. | 2 1  <\ :: ey

7P.WP1..HHZ 2023-03-09 -- 2023-04-26 (7055/7055 segments) o
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Defining the Noise-to-Target Ratio of the Newtonian
Noise in 1 minute window (~*IMBH duration in ET band)

PSD of NN
PSD of ET sensitivity

P(NRT<1)=O.6 , during nights: P(NRT<1).=0.86

Need for moderate NN subtraction only for a limited time
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Binstein Telescope

NEWTONIAN NOISE and seismic glitches
(based on 2020 data at SOE1)

Defining the Newtonian Noise ASD as:

Probability Distribution of NTR 2-10 Hz respect to ET
I I I I I

Probability distribution of NTR 2-10 Hz during nigths
T T T T T T

25
SNR(NNnoise/ET)




Binstein Telescope

INFRASOU

Bt3

Most important mechanism in ET-LF: installed along the underground
- Geomagnetic pulsations Pc1 (0.2-5Hz); tunnels for long term characterization in a joint
- Schumann resonances (5-100Hz) ltalian-Polish-Hungarian collaboration (PolGrav-
Artificial LF sources (e.g. 50-60Hz powerlines) AstroCeNT, Wigner Research Centre)
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credits: R. De Rosa, R. Romero credit: T. Bulik
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+ several internal notes, reports and talks
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NEWS and UPDATES

Preliminary feasibility study for ET in Sardinia on going (both A and L).

- S . 02>
Preliminary cost estimation (excavation). : yore?
& ac(““w 3 202°
A}
IManagement and strategy of excavated lands & rocks.a\%goo\kwe

%))

Optimization of ET localization

Sos Enattos area will be reached at 1 TB/s (TeraBit project)
Acoustic campaign at P2 & P3 borehole areas

Gravimetric campaign



ITALY
Einstein Telescope

The _ is a task coordinated by SPB of the ET collaboration. Olbia
Site characterization is strictly related to the _ Onani

Bitti

EF'Solifces'of noise (2-10Hz) affected by eismic (-> NEWEoRian) and Mmaghetic noise. L

Sardinia is _, far from active fault lines, and characterized by low anthropic noise.

Since 2019 (and before in 2010-2014), we installed _ of sensors

and _ (operative since 2021).

Measurements show a peculiar _ in the ET-LF band (2-10Hz), where:

Seismic noise match or goes even || The projected (seismic) Newtonian || Electromagnetic || Acoustic noise measuremement
below the Peterson’s NLNM noise is also compatible with ETy noise is very low ongoing (also very quite)

Possible _ of noise (e.g. wind farms) are under study.

From the geological and physical point of view, Sardinia is an optimal candidate to host the
Einstein Telescope, either in A or in L (= 2 sites) configuration!
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A fruitful collaboration!

The geophysical characterization is a great and fruitful example of
Italian Research Institutes (INFN & INGV), that have brought together

to demonstrate the
candidate site to host ET.

between

of the Sardinia




