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- " TheET ltalian candidate site is located in the stable
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Site I\/Iomtormg SRS
‘and Noise impact Evaluation
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PERMANENT ARRAY in Sos
Enattos since 2019
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Einstein Telescope Since 2021, more permanent sensors have been installed at 2 of the
proposed vertices (P2, P3)

» Acoustic measurement campaign at
P2 completed

» Performed gravimetric measurement

» In the next months Sos Enattos area
will be reached at 1 TB/s

» New measurement stations in the

other candidate vertices
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The Budduso Wind Park: one of the largest wind parks in Italy. 69 turblnessgg@?@MW eafch)
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Generated noise is found in the =10 Hz frequency band.
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Sardinia vs EMR 'E
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The Ideal Site
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Effect on ET Sensitivity — renz o0

* The higher noise levels at the — ET noise budget |
EMR site have a much stronger
effect on the ET sensitivity than
the Sardinia site which is very
close to design.
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F. Badaracco, J. Harms, Class. Quant. Grav. 36 (2019) 14, 145006
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Results obtained without any noise mitigation
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Effect on ET Sensitivity

GW150914-like event at cosmological distance

M1=35M_sun
M2 =30 M_sun
D =4000 Mpc (z=1)

T2Hz-10Hz T2 Hz-to merger |Design SNR 2 Hz-10 Hz
o | s | a |

P2 10% P2 50% P2 90%
43 (+5%) 42 (+2%) 40 (-3%)

TERZ 10%

TERZ 50%
37 (-10%)

In current generation detectors, similar signals last few
hundred milliseconds from 20 Hz to merger

TERZ 90%

42 (+2%)

27 (-35%)

GW170817-like event at cosmological distance

M1=1.4M_sun
M2 =1.4 M_sun
D = 1000 Mpc (z =0.2)

T2Hz-10Hz T2 Hz-tomerger |Design SNR 2 Hz-10 Hz
I R T

P2 10% P2 50% P2 90%

TERZ 10% TERZ 50% TERZ 90%
18.6 (+2%) 15.7 (-24%) 11 (-39%)

SNR fractions with respect to design are compatible with
the previous cases.

Manuscript available at https://arxiv.org/abs/2503.02166
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ET..0 - site comparison with other candidates

Einstein Telescope

{Seismic Newtonian Noise effect on GW signal detection J

IMBH BNS

About 1000 events About 1500 events
Sardinia EMR Sardinia EMR
Nominal SNR distribution and 50" percentile

SNR distribution 50th percentile

& 0 00 120 140 © 29 W w0 ®
SNR SNR

SNR/SNR_design using 50" percentile

SNR loss 50th percentile SNR loss 50th percentile

Manuscript available at https://arxiv.org/abs/2503.02166 it Nacose o Fka bcknr
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Engeneermg Studies




New Drilling Campaign
started in July ‘24

»COMPLETED
»Candidate Triangle
»Candidate L
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Collateral Activities




ET - SUNLab (INFN + INGV + INAF)

e Realization of a Research Center in the Sos Enattos former-mine
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EL D Sardinia Far Fault Observatory

Einstein Telescope

Seismic events 1985-2022
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AdriaArray GOALS

e |Improve capability to record earthquakes and quarry
g explosions in Sardinia
- e Improvingthe crustal velocity model
e T, e Contribute to the AdraArray project to better
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i Conclusions

Einstein Telescope

* The characterisation team is working hard to support the Italian
candidacy to host ET

* Data shows the sardinian site is ideal to host ET, one of the best
In the world

* Both triangular and L shape are being considered and their
possible positioning already assessed

* The goodness of the Sardinian site goes beyond ET and already
attracts partners and research institutes: SUnLAB construction
functional but independent from the hosting of ET
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