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Top down request: Cost Benefit Analysis (CoBA)

Cost Benefit Analysis seeks to provide input for: 
• negotiation with funding agencies 
• negotiation of the funding agencies with governments 
• negotiation between governments  

At each negotiation stage, we might have to present solutions for different aspects of:  
• overall cost reduction 
• sharing of costs between partners and institutions 
• timing of construction, operation and funding  

This leads to the idea to `pre-evaluate' alternative options (Plan B) before we are asked.  
Key message: cost-benefit should support Plan A, and have Plan B ready in case we need it!
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Ongoing and rapid activity

• 06.10.2021: Start of the process:, weekly meetings  

• 28.10.2021: 1-day remote workshop 

• 24-26.11.2021: 3-days in-person workshop

3

Very little time for complex activity, not sufficient time to perform  
a in-depth study of Plan B designs/science/costs.



Einstein Telescope 
key design parameters
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Possible alternatives

• Two L-shape detectors instead of one triangle 

• Different base length of the observatory 

• Different technical detector designs  

• Staged approach of implementation of detectors in infrastructure 

• ...
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ET CONCEPT - ISSUES
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TUNNEL  
TOO  
CROWDED 

ET CONCEPT - ISSUES
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UNREALISTIC TOWER FOOTPRINT : CONFLICT WITH PIPES 

AVOID VERTICAL ARRANGEMENT : TOWERS TO BE BASED ON SOLID ROCK ET CONCEPT - ISSUES
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MAIN CAVERN SIZE 
 
SHAPE IS CRITICAL 

• 'Some consideration on the ET infrastructure, the case for a Sardinian site' G. Losurdo 20.04.2018 (not in TDS?) 

• Similar plots in https://apps.et-gw.eu/tds/ql/?c=13309

Design examples from the ESFRI update



Evolving the cavern and tunnel design
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TUNNEL SECTION – !in 10m
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Implenia civil engineering study
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Evaluating different ET instrument options

• The method: to evaluate the 'benefit' of different detector options, we generate sensitivity 
curves that describe the instrument performance, then use data-analyse codes to evaluate 
the science output/impact 

• With GWINC we (ISB) have a powerful common tool to generate and compare sensitivity 
curves. But design also includes issues that are not (yet) included in the sensitivity curves.  

• We (OSB) run data analysis codes to estimate the impact on science output of ET for 
different sensitivity curves. This process is easy for some science targets, not so easy for 
others. 

• We (who?) evaluate the cost of the different scenarios, dominated by the civil infrastructure 
(both underground and surface).
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Preliminary: sensitivity options

Teng Zhang: https://apps.et-gw.eu/tds/ql/?c=16160
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Preliminary: science impact, considered options
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Marica Branchesi: https://apps.et-gw.eu/tds/ql/?c=16164



Preliminary: example, sky localisation

• Warning: triangle effects such as null-stream not included here!
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[M. Branchesi]



Summary

• Cost benefit analysis is underway, so far we have discussed details of the process 

• ISB provided preliminary sensitivity curves and OSB did preliminary simulations, 
both to establish the procedure 

• More preparation currently underway towards 3-day workshop later this month
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... end
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