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ETwill be a 3@ generation GW Observatorywith a target
sensitivity ten times better than current advanced
detectors, but up to 10° better in the LF (low frequency)

band: 2-10HZ M.t dzy O takBiShdorning

OOOOO
.

Onani

# Two sites are officially candidate to host ET EM
(NL,BE,GEnd Sardinia(IT) + one potential site in Lusatia
(GE) Italian candidature became official in June 2023
supportedby the ItalianGovernment

Lol SO

https://www.einstein-telescope.it
Site Characterizationis a crucial activity to check if the site meets the fundamental
requirements to evaluate the impact of local environmental noises on the detector
performances and to prepare possible mitigation strategies Important sources of
environmental noise (in particular in the LF band) seismic (and Newtonian), magnetig
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[ ET Executive Board ] ET COLLABORATIO

Specific Boards

SPB OSB ISB EIB
Site Preparation Board Observation Science Board Instrument Science Board EInfrastructure Board

WD1 Physical e Active Noise
variables and

characterization = & Mitigation

E T‘ EINSTEIN
TELESCOPE

M.t dzy  tEKP Q4
this morning

Site Characterizatiorat the candidatesites
IS coordinatedin the framework of the ET
CollaborationSite PreparationBoard(SPB)
Strong interaction with the Active Noise
Mitigation division in the Instrument
ScienceBoard(I1SB)

WD2 Geology
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Sardinia IS made of:

U Quaternary alluvial deposits and minor inr{séate volcanism
U Tertiary sedimentary basins with volcanic units
U Deeply eroded Mesozoic sedimentary rocks

U Metamorphic basement widely intruded by Carboniferdeesrmian
Granitoids Variscarorogenesis; 36290 Ma)
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SosEnattosformer mine * e A First seismic
- L characterization in 20190

2014
ET full site characterization

started in 2019
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Site characterization of the former mine

@,‘ ISTITUTO NAZIONALE DI GEOFISICA E VULCANOLOGIA
SOEZ2 station Is integrated into the Italian

national seismometer network of INGV. Station

SENAnNetwork:
- IV (Italian National Seismic NetworkNSN),
O - 20192022/01
= - MN (Mediterranean Very Broadband
b e T Seismographic Netwoylsince 2022/02
i — http://cnt.rm.ingv.it/en/instruments/station/SENA

Longitude: 9.4566
Elevation: 338 Storage Format: Steim2
th- Sensitivitv Value- 478760000 l 2
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STV =Tl sRSTIS eI EIEI@AN =)  Local noise sources and Noise modelization

A surfacearray made of tens of seismometerg12 Trillium120 + 3 Trillium20 provided by
INGV& INFN)havebeeninstalledat the top of SosEnattosminein JanuaryFebruary2021

Sos Enattos Surface Array P
- S

20 January 2021

Preliminary test
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First results: publications

- L Naticchioniet al., Microseismicstudies of an underground site for a new interferometric gravitational wave
detector, CQG 2014 https://doi .org/10.108802649381/31/10/105016

- L Naticchioni et al., Characterizationof the Sos Enattos site for the Einstein Telescope JPCS1468 2020
https://doi.org/10.1088 174265961468 1/012242

- M. Di Giovanniet al., A seismologicalstudy of the SosEnattosArea ¢ the SardiniaCandidateSite for the Einstein
TelescopeSRL.2020https://doi .org/10.17850220200186

- A Alloccaet al., Seismicglitchnessat SosEnattos site: impact on intermediate black hole binaries detection
efficiency, EPJP2021https://doi.org/10.1140epjp/s13366021-014508

- M. DiGiovanniet al., Temporalvariations of the ambient seismicfield at the Sardiniacandidatesite of the Einstein
TelescopeGeophysicallournallnternational, 2023 https://doi .org/10.1093qji/ggadl78

- G. Saccorotteet al., Array analysisof seismicnoiseat the SosEnattosmine, the Italian candidatesite for the Einstein
Telescopeacceptedoy EPIR023 + several internal notes, reports and talks
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Newtonian Noise & seismic glitches (based on 2020 ala&OE)L
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Vehicle Trackinglose to the site submittedto Eur. Phys. J. Plus
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Confirmed in another studgeophysJ. Int. 234, 3 2023
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- | Seismometer array results
SRR Polarizationanalysis
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G. Saccorottiet al., 2023,
submittedto Eur. Phys. J. Plus

At low frequencies,the polarizationdirections are rather uniform; they are oriented toward NW (marine
microseismicsource) At higher frequencies,the variability of polarizationdirectionsthroughout the array

deploymentindicatesa stronginfluenceof topography
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FISRESVIS) Magnetic Noise measurements

- In the band of interest of ETthe main direct disturbancescome from ULF(103-3Hz), ELF(3-
3i10*Hz)up to VLH3-30kHz)radiobands
- Main natural magnetic noise is in ULF and ELF,produced by resonance phenoman in the

magnotosphereand/or in ionospherecavities P
- Mostimportant mechanisnin EFLF Rl T
- GeomagnetiqulsationsPdl (0.2-5Hz) / \\
- Schumanrresonanceg5-100Hz) — I' \
- Atrtificial LFsourcesn ELKe.g. 50-60Hzpowerlinesy “
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