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• The Higgs is our new particle 
at the LHC: the most 
unknown, and potentially the 
best path to new physics


• The HL-LHC will teach us 
much, but many parameters 
will still be wide open!


• Rule of thumb: aim for 1% 
precision to have best 
sensitivity to BSM


• We can reach the 1% 
threshold with a 
Higgs factory

The Case for Higgs Factory
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arXiv:1903.01629 

https://arxiv.org/pdf/1903.01629.pdf
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• Snowmass/P5 outcome to come, 
but endorsement of Higgs 
factory concept expected


• International consensus on Higgs 
factory to complement HL-LHC

International Planning
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European Strategy 

Canadian LRP 

https://home.cern/sites/default/files/2020-06/2020%20Deliberation%20Document%20European%20Strategy.pdf
https://subatomicphysics.ca/lrp-2022-2026/downloads/Canadian_Subatomic_Physics_LRP_2022-2026_en_report.pdf
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• Maybe not quite so bad as it sounds?


• But no Japanese funding for pre-lab: path to Japanese hosting seems very uncertain


• Is FCC-ee the only choice?

Recent Challenges…
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Physics World 

https://physicsworld.com/a/panel-calls-on-physicists-to-shelve-notion-of-japan-hosting-the-international-linear-collider/
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• New ideas are emerging for Snowmass, like the Cool Copper Collider (C3)


• Two stage approach: 8 km machine at 250 GeV, then upgrade RF systems (~cheap) to 550 GeV with 
no tunnel expansion needed


• Could nearly fit on-site at Fermilab, or easily fit on site at PNNL (5 hour drive from Vancouver!)


• Kate and I participated in a workshop in January 


• Obviously still very early, but seems like a promising idea!


• Emilio Nanni will be giving a colloquium at TRIUMF on April 14— accelerator department invited, 
keen to learn and potentially collaborate

New Opportunities?

5

https://indico.slac.stanford.edu/event/7016/
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• Using a “distributed coupling” for RF 
cavities


• “Cool” LN2 instead of 
superconducting or room 
temperature


• Most of the benefits of 
superconducting, substantially 
cheaper


• Significantly more stable than 
room temperature copper 
cavities (downfall of NLC design)


• Significantly higher energy gradient: 
70-120 MeV/m


• Compared to ~30 MeV/m for 
ILC!

C3 Design Innovations
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Summary Table
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Main differences to ILC: higher gradient, smaller bunch spacing (ILD TPC 
won’t work— need all silicon detector)
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Timelines and Costs

8

HL-LHC ends here FCC-ee earliest data (s9)
$4b capital costs


($10b ILC?)

• Obviously early and naive planning, but advantages compared to both 
FCC-ee (timeline) and ILC (cost)

https://indico.cern.ch/event/1106493/contributions/4655056/attachments/2372828/4052648/Fabiola-Jan-2022.pdf
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The Accelerator Landscape
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Timeline Energy Pros Cons

ILC 2035? 250 GeV Mature design, 
TRIUMF SRF No host?

C3 2040? 250 GeV Cheaper than ILC, 
faster than FCC? Need demo still

CLIC 2040-2045? 380 GeV Mature concept Little support?

FCC-ee 2045-2050? 365 GeV Weight of CERN, 
no showstoppers

Timelines? 
Funding?

FCC-hh Far future 100 TeV “Existing” tunnel Magnet R&D

Timelines…

μ-collider Far future 3-14 TeV
“Clean”, high 
energy lepton 

collisions
Muon decay
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• Which accelerator? We don’t need to make a choice for the 5-year plan


• But the 5-Year Plan should let us help contribute to the choice the world makes


• Detector R&D plan is excellent strategy to keep up expertise, attract funding before next project is 
approved


• But the sooner we know which collider, the better we can design the detector! (i.e. powering, 
cooling, etc.)


• Can we join a “full detector” collaboration that seems likely to make an impact regardless of accelerator 
choice?


• E.g. SiD design for ILC/C3, related CLD design for CLIC/FCC-ee…


• Need to keep close contact/collaboration with accelerator division: what are they interested in? What 
can they contribute to?


• No need for decisions now, but hope to capture in the 5YP our excitement for the 
physics opportunities and international collaboration ahead!


• What about a joint hire with university targeting future colliders? Back half of next 5YP?

The 5-Year Plan
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