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Facility Proposals

Storage rings
• FCC-ee (link to CDR)
• CEPC (links to CDR for accelerator and detector) 
Linear colliders
• ILC (link to TDR for accelerator and detector) 
• CLIC (link to CDR) 
• C3 (link to HEP Retreat 11/12/20)
• Photon collider (future HEP Retreat presentation) 

Focus here on first three since the others are higher energy 
and/or newer technologies needing more development
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https://link.springer.com/content/pdf/10.1140%2Fepjst%2Fe2019-900045-4.pdf
http://cepc.ihep.ac.cn/CEPC_CDR_Vol1_Accelerator.pdf
http://cepc.ihep.ac.cn/CEPC_CDR_Vol2_Physics-Detector.pdf
https://arxiv.org/pdf/1306.6353.pdf
https://arxiv.org/pdf/1306.6329.pdf
https://clicdp.web.cern.ch/content/conceptual-design-report
https://indico.slac.stanford.edu/event/6673/
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Facility Proposals

• Many things have changed and will continue to change…
• Technically, FCC-ee and CEPC are looking more and 

more alike. Remaining differences mostly due to inputs:
• Synchrotron radiation power budget (30 or 50 MW / beam)
• Number of bunches at Z-peak, enabled by different RF 

• Schedules are fluid and are not technically driven 
• See Andy today about ILC 
• FCC-ee and CEPC in next slides 
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FCC-ee

CERN vision and goals from Fabiola’s slides on 2020 
Medium Term Plan (2021 – 2025). 
• Integrated FCC program with ee and hh colliders 
• Costs broken down into three chunks:
• Tunnel ~ 5.5B 
• FCC-ee ~ 5-6B
• FCC-hh ~ 17B

• Impossible to fit into CERN’s yearly budget (~1.5B in 
2020) + one-off contributions from non-Member States

• New mechanism and funding model required 
• Priority is to find ~5B for tunnel outside CERN’s budget
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https://indico.cern.ch/event/923801/contributions/3942028/attachments/2138905/3603386/FCC-2020.pdf
https://cdsweb.cern.ch/record/2705487/files/English.pdf
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FCC-ee Roadmap
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Link to Michael Benedikt’s talk 
in Nov/2020 ECFA meeting

https://indico.cern.ch/event/966397/contributions/4067073/attachments/2146718/3618577/201119_FCC-Status_ap.pdf
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CEPC 

• Construction not in the 14th Five-Year Plan (2021 – 2025) 
• Plan drafted in the 5th Plenum of the Chinese Communist Party’s 

19th Central Committee meeting in 2020. (Link to full text of 
communique) 

• See Congressional Research Service report for its perspective 
on this Five-Year Plan. 

• Current timeline 
• Three years of pre-construction and preparation 
• Construction start in 15th Five-Year Plan (2026 – 2030) 
• Targeting 15% - 30% external contributions 

• Near-term activities focused on items that can be synergistic 
with ILC and/or FCC-ee, e.g. 
• SCRF: ILC and CEPC booster
• MDI: FCC-ee and CEPC
• Detector developments 
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http://www.xinhuanet.com/politics/2020-10/29/c_1126674147.htm
https://crsreports.congress.gov/product/pdf/IF/IF11684
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CEPC Timeline
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Link to Jie Gao’s slides 
Jan2021 IAS meeting 

https://indico.cern.ch/event/971970/contributions/4174479/attachments/2172831/3668586/CEPC%20Status%20and%20TDR%20Progress-J.%20Gao-HKIAS-HEP-V4.pdf
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Linear Collider vs Storage Ring

ILC FCC-ee
Luminosity / IP (cm-2 s-1)

@ 250 GeV (ZH) 2.7 x 1034 8.5 x 1034

@ 90 GeV (Z) ~0.5 x 1034 230 x 1034

@ 350 GeV (tt) ~3.2 x 1034 1.6 x 1034

# IP 1 2
Polarization

Longitudinal 80% (e-) and 30% (e+) No realistic expectation
Transverse N/A Possible up to WW for 

beam energy calibration
Detector solenoid No significant constraint Up to ~2 Tesla
Bunch structure
Time between trains Long: Power cycling N/A: always-on power

Beam pipe radius (cm) 1.2 1.5
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Possible SLAC Contributions
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Possible SLAC Contributions to Collider

Mostly relevant to storages rings: 
• Injector designs including possibility of PWFA for higher 

energy injection 
• Top-up injection 
• Lattice design and beam dynamics such as 
• Spin dynamics – energy calibration in storage ring 
• “Monochromatic” collisions in storage ring

• Diagnostics and control such as recent developments in 
ML based techniques 

• Collimators and kickers 
• Machine detector interface: synchrotron radiation, beam 

gas, shielding design, higher order mode heating 
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Thanks to Yunhai Cai, Tor 
Raubenheimer and Mike 
Sullivan for discussions! 
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Possible SLAC Contributions to Detectors

Given the uncertain approval prospects for the proposed 
facilities, suggest these guidelines to select R&D topics: 
• Directly relevant to the science output of Higgs Factory
• Not strongly tied to any one facility’s parameters 
• Recognize the need to adapt / customize when a 

particular facility is approved to fit its constraints  

In other words, focus on “building blocks” for now and move 
on to “systems” when the situation becomes clearer. 
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A Specific Proposal
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Track Momentum Resolution
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SiD CLD

Limited by multiple scattering
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Impact Parameter Resolution
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ILD CEPC

Limited by multiple scattering
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ALICE ITS Upgrade in LS3
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Link to Expression of Interest

https://cds.cern.ch/record/2644611/files/ITS3%20EoI.1.pdf
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ALICE ITS3

• Cylindrical layer for mechanical strength 
• Low mass 0.05% 𝑋! (≈ 50 𝜇𝑚 silicon) per layer
• Low power consumption for air cooling 
• ALPIDE sensor verified for radiation up to 

• 10!" ⁄𝑛#$ 𝑐𝑚% (NIEL)  
• 1 𝑘𝐺𝑦 (TID)
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From 139th LHCC meeting Sep 12, 2019

A. Maire at GDR QCD 2019

https://indico.cern.ch/event/835603/
https://indico.in2p3.fr/event/19973/
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ALICE ITS3 Schedule and Planning

Installation planned for LHC Long Shutdown 3 (dates shown here 
will be updated post pandemic)

Focused R&D effort to achieve this 
Non-ALICE collaborators not precluded from joining the ITS3 
development effort. 
Should we start such a conversation with ALICE? 
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