


Towards the CLIC Readiness Report 
Meeting in March
• Process to understand 

better specs, status and 
measurement results for 
wake-field monitors 

• Prototyping DR RF cavity 
(essential for power 
reductions in this area) 

• First indications of 
embedded carbon due to 
accelerator construction

https://indico.cern.ch/event/
1260607/

https://indico.cern.ch/event/1260607/


• Operation costs dominated by energy (and personnel, not discussed in the following)

• Reducing power use, and costs of power, will be crucial. Other consumables (gas, liquids, travels … ) during operation need to be well 
justified. Align to future energy markets, green and more renewables, make sure we can be flexible customer and deal with grid 
stability/quality.

• Carbon footprint related to energy source, relatively low already for CERN (helped by nuclear power), expected to become significantly 
lower towards 2050 when future accelerators are foreseen to become operational (in Europe, US and Japan). Provided we can run on 
green mixtures (PPA example at CERN, also built fully into the green ILC concept) we can also contractually chose green options. LCs are 
very suited for this (variable power load). 

Sustainability during operation
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For ILC: renewable energy available (Tohoku Electric 

Power) in local grid at ~23% level, need 0.5-1 % for 

ILC. Additionally considers increased CO2 absorption 

to be fully neutral.

A rough estimate, assuming ~50% 

nuclear and ~50% renewables (as 

wind/sun/hydro): 

1 TWh annually equals ~12.5 ktons

CO2 equiv. annually

(note: this is factor four below the 

current French summer month 

average) 
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Very uncertain but MTP assumes 140 

MCHF/TWh beyond 2026. 

With “standard” running scenario (on the 

right) every 100 MW corresponds to ~0.6 

TWh annually, corresponding to ~85 

MCHF annually.

Typical power numbers for Higgs factories 

on the right – table also shown earlier  

The CERN “standard” running scenario is 

shown below, used to convert to annual 

energy needs. 

Energy costs 



Sustainable Construction – Life Cycle Assessment 

Carbon Cost/Life Cycle Assessment LCA study 

2023

Assume a small tunnel (~5.6m diameter) and that the equipment in 

the tunnel has the same carbon footprint as the tunnel itself, a 

20km accelerator (tunnel plus components) corresponds to 240 

kton CO2 equiv.

Many caveats, this is only a very first indication of the scale:

+ many more components in tunnel (also infrastructure), injectors, 

shafts, detectors, construction work, spoils, etc etc 

+ upgrades and decommissioning, this is not only an initial 

important contribution 

- improvement and optimisations (e.g. less and/or better concrete 

mixes, support structures, less steel in tunnels, responsible 

purchasing, etc etc)  

Responsible purchasing – and understanding the impact on 

our supply chain, costs and potential for changes – will be 

essentials for future projects (CERN implementation 

information from E.Cennini)
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Talk by B.List (link)

For carbon emission the construction impact will be much earlier and 

might be more significant (also rare earths and many other issues  etc):

• Construction: CE, materials, processing and assembly – not easy 

to calculate 

• Markets will push for reduced carbon, responsible purchasing 

crucial (see right) – construction costs likely to increase 

Decommissioning – how do we estimate impacts ? 

Quantity DB Klys.

Inner Diameter [m] 5.6 10

Tunnel Cross Section [m2] 25 79

Lining / Grouting [cm] 30 / 10 45 / 15

Concrete Area [m2] 12.4 44.8

Lining & Floor Area [m2] 8.2 19.7

Concrete per m [t/m] 31 129

Steel per m [t/m] 0.95 2.3

Concrete GWP [t CO2-eq/m] 3.1 12.9

Steel GWP [t CO2-eq/m] 1.6 3.8

Material GWP [t CO2-eq/m] 5 17

Total GWP (25% overhead) 6 21

https://indico.cern.ch/event/1260607/contributions/5295321/attachments/2605638/4500411/CLIC_Main_Linac_CO2_ModuleMeeting-230118.pdf




On-going CLIC studies towards next ESPP update 

26.01.23 Steinar Stapnes - Future Colliders 7

Project Readiness Report as a step toward a TDR 

Assuming ESPP in  ~  2026, Project Approval ~ 2028, Project (tunnel) construction can start in ~ 2030.

The X-band technology readiness for the 380 GeV 

CLIC initial phase - more and more driven by use 

in small compact accelerators 

Optimizing the luminosity at 380 GeV – already implemented for 

Snowmass paper, further work to provide margins will continue.

Luminosity margins and increases:

• Initial estimates of static and dynamic degradations from 

damping ring to IP gave: 1.5 x 1034 cm-2 s-1

• Simulations taking into accord static and dynamic effects with 

corrective algorithms give 2.8 on average, and 90% of the 

machines above 2.3 x 1034 cm-2 s-1   (this is the value currently 

used)  

Improving the power efficiency for both the initial phase and at high energies, including more 

general sustainability studies

Power estimate bottom up (concentrating on 380 GeV systems)

• Very large reductions since the CDR, better estimates of nominal settings, much more 

optimised drivebeam complex and more efficient klystrons, injectors more optimized, main 

target damping ring RF significantly reduced, recent L-band klystron studies 

Energy consumption ~0.6 TWh yearly, CERN is currently (when running) at 1.2 TWh (~90% in 

accelerators



Various other updates:

Budget planning CERN, no significant changes wrt to last year for the LC studies. 

ATF3 kick off 8-9.3: https://indico.cern.ch/event/1259176/

EAJADE kick off 29-30.3: https://indico.desy.de/event/36774/

CompactLight follow up Eindhoven 3-4.4: https://indico.cern.ch/event/1250754/
(SmartLight on the table top right)

Snowmass and P5: Snowmass input completed, P5 session at SLAC next week with 

talk given by E.Nanni and about C3 and CLIC (dominated by C3 resources “bid”)

LCWS 15-19.5: https://indico.slac.stanford.edu/event/7467/overview

• Plenary talks about CLIC and CLIC inspired Applications

• High Eff. Klystrons, Sustainability and ATF with common LC approach 

• Parallel talks (several) not yet posted

2-3 day meeting in Oct-Nov, including nano beam WS ? Also CB

https://agenda.infn.it/event/34253/

https://indico.cern.ch/event/1260648/

https://indico.cern.ch/event/1259176/
https://indico.desy.de/event/36774/
https://indico.cern.ch/event/1250754/
https://indico.slac.stanford.edu/event/7467/overview
https://agenda.infn.it/event/34253/
https://indico.cern.ch/event/1260648/


CLIC in 
accelerating 
news

https://acceleratingnews.eu/topic
/compact-linear-collider-clic

https://acceleratingnews.eu/topic/compact-linear-collider-clic

