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ESFRI Interview: Q7

Ø Please provide details of the 
q strategy for funding the preparatory (Q7a) and 
q Implementation (construction) phases (Q7b)
q procedures and timeline associated with the decision for 

final location of the ET (Q7c)
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ESFRI Interview: Q7c 

Cost-Benefit Analysis (CoBA) full immersion workshop 4



ESFRI Interview: Q9

Ø Please provide further details on the 
q business plan (Q9a)
q timeline (Q9b)
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ET INFRA-DEV Proposal

Ø WP1 Coordination and Management
Ø WP2 Organization, Governance and Legal Aspects
Ø WP3 Financial Architecture
Ø WP4 Site Selection
Ø WP5 Project Office
Ø WP6 Technical Design
Ø WP7 Transfer of Technology
Ø WP8 Computing and Data Access
Ø WP9 Sustainable Development Stategy
Ø WP10 Education, Outreach and Citizen Engagement
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ET INFRA-DEV: WP4

Ø Site Selection
q Site scientific evaluation
q Socio-economic impact
q Legal/Financial aspects of the RI implementation

Site decision is included as well in the deliverable list ? 
National Representatives are the ones deputed to take the 
decision, aren’t they ?
Would it be possible to have the decision in 3 years from
now ?
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ET Organisation
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Detector Optimisation

ET Steering Committee

ISB
Instrument Science Board

Specific Boards

OSB
Observation Science Board

EIB
E-Infrastructure Board

Suspensions

Optics

Interferometer

Vacuum and 
Cryogenics

Active Noise 
Mitigation

Civil Infrastructures

Fundamental Physics

Cosmology

Population Studies

Multimessenger Obs.

Synergies with GWDs

Nuclear Physics

Transient GW Sources

Waveforms

Scientific potentials …

Data Analysis Platform

Site Studies, criteria 
and risk analysis

Site environmental and 
geophysical studies

Data management,  
standardization, 

analysis tools and data 
comparison

On-site 
Infrastructure

Distributed 
infrastructure

Software & 
frameworks

SPB
Site Preparation Board

Socio-economic impact

Legal/Financial aspects
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SPB Mandate

Ø The SPB must lead the effort on the Einstein Telescope 
site related activities
q coordinate the effort on site related activities
q formulate the site specifications for ET
q acquire the characteristics for each site and propose a 

procedure for site evaluation

Sites must be compliant to a series of requirements which 
may affect the detector sensitivity 
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SPB Duties

Ø Evaluation of technical noise generated in the 
infrastructure (ventilation, climate control, vacuum and 
cryogenic facilities, etc.)

Ø Risk assessment: 
q risks related to realizing the Einstein Telescope 

infrastructure (water level disturbances, sink holes, etc.)
q risks for the Einstein Telescope related to possible future 

noise sources due to new construction projects in the 
region like windmill farms, roads, trains, (heavy) industries;

Ø Propose a procedure for site evaluation.
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SBP Divisions

Ø Site studies, criteria and risk analysis
q Definition of criteria which candidate sites must address. Define surface and downhole 

measurements to be performed,  for accurate noise characterization and site description 
in terms of geophysical, geological and geotechnical information. 

q Identification of strengths, weaknesses, opportunities, and threats related to the realization 
of ET.

q Identification and analysis of potential (future) events that may negatively impact 
individuals, assets, and/or the environment. Evaluation of tolerability of the risk. 

Ø Site environmental and geophysical studies
q Environmental studies including seismic surveys.

q Coordination of measurements to be performed (long-term, short-term, passive and 
active measurements). 

q Geophysical and technical investigation. 

q Coordination of measurements to be performed. Estimation of the environmental impact 
of the ET infrastructure (water level disturbances (temporary or permanent), expected 
sagging of surface etc.).
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SPB Divisions

Ø Data management, standardization, analysis tools 
and Data Comparison
q Definition of unique data formats for sensor data acquisition.

q Set up of (or identify) a database to collect and to share the various data acquired at each 
site with all ET collaborators.

q Definition of software tools and recipes to be used for data analysis, to allow a coherent 
comparison among the different measurements. These tools will be made available through 
a repository to all collaborators. 

q Organization of dedicated meetings to discuss methods, analysis tools and plans for 
surveys. 

q Comparison of data and analysis results from candidate sites. 

q Organization of dedicated periodic analysis meetings.
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Ongoing Activities 

Ø 1st ET – Site Studies and Characterization Workshop, 
Nuoro (Italy) 8-11 November 2021

Ø Geological investigations
Ø Geotechnical plans
Ø Feasibility Studies
Ø Seismic measurements
Ø NN estimation 

Cost-Benefit Analysis (CoBA) full immersion workshop 13

https://agenda.infn.it/event/28070/


Geological Investigations (Sardinia)

Cost-Benefit Analysis (CoBA) full immersion workshopGeological and geoelectrical survey of the metamorphic and intrusive rocks on the Einstein Telescope site (Sardinia, Italy)  G.L. Cardello et al. 14



Active passive seismic survey
(Sardinia)
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data: preliminary results Active seismic survey Teams 15



Geotechnical Issues and Plan
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Feasibility Studies – ET Layout
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multicriteria analysis M. Marsella 17
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Seismic Measurements (Sardinia)

A summary of seismic data analyses at the ET candidate site in Sardinia (Italy) G. Saccorotti 18



Geological Investigations (EMR)
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Active passive seismic survey (EMR)
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Hydrogeophysical characterization 
(EMR)
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Geological modeling (EMR)
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Geotechnical Campaign (EMR)
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Cost-Benefit Analysis (CoBA) full immersion workshopSeismological observations at the Euregio-Meuse-Rhine candidate site for Einstein Telescope S. Koley

Seismic Measurements (EMR)
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Newtonian Noise
Ø Dedicated session to summarize the status of NN modeling and application to 

both site, starting from the experience in current detectors.
Ø NN estimation needs detailed knowledge of seismic spectra, anisotropy of 

seismic field, Rayleigh-wave dispersion, topography, geology
Ø Shared tools already available for user analysis 
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Next steps
Ø Set-up a regular meeting (next general workshop in 6 months)
Ø Definition of software tools and recipes to be used for data 

analysis
Ø Organization of dedicated meetings to discuss methods, analysis 

tools and plans for surveys. 
Ø Comparison of data and analysis results from candidate sites. 
Ø Organization of dedicated periodic analysis meetings.
Ø Define the ”best practices” for measurements:

q Numbers and sensitivity of instruments
q Minimal duration of data taking
q Recommended setup
q Borehole design and setup and so on…   
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Next steps

Ø follow-up of NN discussions 
Ø Continuing the characterization campaign in terms of 

geology, hydrogeology and geotechnical measurements
Ø Continuing civil engineering studies. 
Ø Reliable risk assessment on technical and scientific

aspects
Would it be worthwhile to involve a private company with 
a huge experience in underground construction ?
How? As a Collaboration ?
Do we need a Consortium to do it ?
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Timeline
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Sardinia Geotechnical plan



Towards the Site Selection Process
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Inputs
• Seismic measurements
• Acoustic Measurements
• Magnetic Measurements
• Wind measurement

Models
• Transfer functions of the seismic 

filtering
• Newtonian noise models
• Transfer function for the magnetic 

noises

Noise budget 
computation 
and glitches

Outputs
• Sensitivity curves
• Glitchness
• Duty cycles 
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Models
• Transfer function of seismic

filtering
• NN models
• Transfer function for magnetic 

noise

Inputs
• Seismic noise
• Acoustic noise
• Magnetic noise 
• Wind 

measurements

Outputs
• Sensitivity curves
• Glitchness
• Duty cycles



Towards the Site Selection Process

The ET site selection is a complex procedure that must take in 
account different aspects:
Ø Science aspects: 

q compatibility of the noise levels of the site with the first target sensitivity 
of ET and its possible evolutions

q non Gaussian noise sources: glitches 
q duty cycle (seasonal, day/night and glitch effects)
q Localisation and orientation
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Towards the Site Selection Process

Ø Technical aspects:
q Geology
q Hydrogeology 
q Geo-technical properties

Ø Geographical aspects:
q Travels and transportations: Roads, ports, airports
q Parks and restricted access area

Ø Social aspects
q Lodging 
q Social life of the people working at the site
q Impact on the local community

Ø Financial and Political aspects
q Money, organisation, countries, ….
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Towards the Site Selection Process

Science aspects 
Ø Define the performance indicators: ET  sensitivity curve?

q Cut in frequency: What should be the cut-in frequency? 2Hz?
q Non-stationary noise: How to handle correctly and in a standard way 

the day/night and the seasonal effects? What about the duty cycle? 
(Earthquackes, Glitches, Technical noises)

q Three vertices, do we use the noisest one ?
q Vision: the infrastructure should be capable to host evolution beyond 

the initial ET sensitivity 
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Technical Aspects
Ø Geology: How to compare geology in a quantitative way of 

interest for ET?
q Rock and soil layers?
q Faults

Ø Hydrogeology:
q How to quantify the hydrogeology and what is the impact?

Ø Geo-technical properties for the construction of the ET 
underground infrastructures

Should we commit a comparison study to a 
“third” company? 
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Inputs
Ø Seismic noise

q common indications for the seismic measurements

Ø Newtonian Noise
q common way to reconstruct the underground properties and structures, 

need for NN estimation

Ø Magnetic noise
q Surface? Borehole ? Cavern? Frequency range?

Ø Localization and orientation
q Depth compatible with the seismic measurements?
q Mapping on a common GIS
q Localisation of the vertices 
q Distance and amplitude of the main noise sources (wind mills, cities, ….)
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Conclusions
Ø Site Selection critical point @ESFRI, dedicated WP in the ET 

INFRA-DEV Proposal, dedicated board within ET Organization
Ø SPB duties and mandate

q coordinate the effort on site related activities
q formulate the site specifications for ET
q acquire the characteristics for each site and propose a procedure for 

site evaluation

Ø INFRA-DEV WP
q Site scientific evaluation
q Socio-economic impact
q Legal/Financial aspects
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Conclusions
Ø Ongoing activities:

q 1st ET – Site Studies and Characterization Workshop, Nuoro (Italy) 8-11 
November 2021

q Geological investigations
q Geotechnical plans
q Feasibility Studies
q Seismic measurements
q NN estimation 

Ø Next steps
q Regular meeting
q Data/tools standardization and comparison among site
q Site Evaluation parameter definition (science and technical aspects)

Ø Timeline: the 23/24 is a reliable time window? 
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Conclusions

Ø Detector layout: still too many possibilities on the 
table

Ø Infrastructure design and risk assessment  
q iterative process
q Science Goals and technical aspects
q Time to interact with private companies with a large 

experience in underground construction ?
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