
WG: Environmental Impact
• Environmental Impact is one of main drivers to advance new technologies for future colliders

• Wakefield colliders could lead to
→ Smaller footprint (less concrete, land use, construction impact)
→ Lower power consumption: Acceleration efficiency? Lower emittance?

• Responsibility to minimize environmental footprint, ideal now as early in the design-phase

Goal of this working group:
• Estimate and minimize the environmental footprint of a 10 pCM TeV scale wakefield collider

→ Todays meeting: 
• Define the scope of this WG.
• Your input and ideas.



Table from the ITF report
DOI: 10.1088/1748-0221/18/05/P05018

→ Share calculations or code with the 
WG who are designing the LINAC?

→ Implement into cost-optimizer?

Previous Work: Operational Power Consumption

Metric: Luminosity/Power
For scale FCC-ee ~300MW, FCC-hh~500MW



Tunneling

Drill&Blast: ~0.4 Tonnes CO2/m @ 5.5 m diameter
Tunnel Boaring Machine:0.24-1.05t CO2/m @ 5.5 m

https://indico.cern.ch/event/1160140/contributions/5014540/attachments/2503851/43
01660/CERN_sustainability_ITF_Turner_Gessner.pdf

ARUP LCA for CLIC & ILC
https://edms.cern.ch/ui/#!master/navigator/document?D:101320218:101320218:subDocs



Scope of this working group + Next steps:

• Define what to include+metrics:
• Literature review, list possibilities (power consumption, cooling, material use,…)
• Metrics (LDG metrics, Power/Luminosity, Power/ Physics Potential, Global Warming Potential…)
• → Discussion →Choose what to include and metrics → Decide by 05/2025

• Estimate power consumption needed to accelerate beams
• Optimize beam parameters
• Investigate energy recycling

• Estimate CO2 footprint of the facility
• Investigate strategies to minimize environmental impacts

→ Synergies with WG on System Integration?

→ Communicate with other WGs



Other relevant studies and material:

• Comparative environmental footprint for future linear colliders CLIC and ILC: 
https://edms.cern.ch/ui/file/2917948/1/Life_Cycle_Assessment_for_CLIC_and_ILC_Final_Report_July_2023.pdf

• Sustainability Strategy for the Cool Copper Collider:
https://doi.org/10.1103/PRXEnergy.2.047001

• Sustainability and Carbon Emissions of Future Accelerators 
https://arxiv.org/html/2411.03473v2

• Sustainability for Particle Accelerators:
https://www.astec.stfc.ac.uk/Pages/Sustainable%20Accelerator%20Review%202024.pdf

• 2021-2022 CERN Environmental report:
https://doi.org/10.25325/CERN-Environment-2023-003 

https://edms.cern.ch/ui/file/2917948/1/Life_Cycle_Assessment_for_CLIC_and_ILC_Final_Report_July_2023.pdf
https://doi.org/10.1103/PRXEnergy.2.047001
https://arxiv.org/html/2411.03473v2
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