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• Higgs factories in the world
– EPPSU, FCC FS, Snowmass and P5

• ECFA HF studies
– 16 Focused topics

• Detector collaborations
– ECFA detector roadmap and R&Ds
– US CPAD
– JAHEP (CFP) and KEK ITDC

• Collaborations for ILC
– IDT, ILD/SiD, ILC-Japan etc.

Contents



Taikan Suehara, ILC-Japan Physics WG general meeting, 25 Apr. 2023  page 3

Higgs factories and detectors
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• Linear colliders
– ILC (Japan) 250 GeV (initial)multi-TeV

Superconducting LC to be started in end of 2030s. The most mature project.

– CLIC (CERN) 380 GeV  3 TeV
Normal conducting (X-band) LC. The alternative option to FCC in EPPSU. Affordable for CERN. 

– CCC (US) 250 GeV multi-TeV
Cooled normal conducting (C-band) LC. Currently at Pre-CDR. Realization in > 2040.

– HELEN (US)
Superconducting LC. High gradient realized by traveling wave cavities. Still rough design stage.  

• Circular colliders
– FCCee (CERN) 91 GeV  250 GeV  350 GeV

Coupled with 100 TeV hadron collider. 13 BCHF (2 x ILC) Operation start at 2048 (at Z-pole)

– CEPC (China)
Slightly conservative than FCCee. TDR under preparation. To be upgraded to SppC (hadron collider)

e+e- collider projects
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European Strategy Update 2020

FCCee (+hh)

ILC in Japan

e+e- Higgs factory
is highest priority
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FCC and FS
91.1 km, 2 IP, 91-350 GeV (ee)

F. Gianotti, Snowmass Summer study

Purely technical schedule

Possible schedule 
(taking into account resources constraints):
 project’s approval by end of decade 
 construction’s start early 2030s
 FCC-ee operation: 2048-2063 

(10 years Z, W, H and 5 years tt)
Technical schedule: operation starts early 2040s

FCC-ee layout 
Feasibility Study:
 Focus is on FCC-ee and magnet R&D
 ~ 40 MCHF/year from CERN budget (half for magnet R&D)

Additional funding from EU and collaborating institutes (e.g. CHA  
 Results will be summarised in Feasibility Study Report end 2025
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Snowmass and P5
P5 (Particle Physics Project Prioritization Panel)

P5 makes project priority based on inputs
including snowmass.
Report will be on later this year?
EF townhall: https://indico.bnl.gov/event/18372/

https://indico.bnl.gov/event/18372/
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ECFA Higgs factory studies

Common framework of e+e-
Higgs factory study of physics and
detectors (FCCee, ILC, …)

Parallel (and close relation) to
FCC FS, ILC IDT etc.

Main workshops
https://indico.desy.de/event/33640/
(October 2022, DESY)
Next: October 2023, Italy
Each WG makes number of
topical workshops

https://indico.desy.de/event/33640/
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16 Focused topics of ECFA HF study

ECFA HF WG1 subgroups: Higgs-Top-Electroweak, SeaRCHes, 
GLOBal interpretation, PRECision, heavy FLAVor
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ILC IDT WG3 physics potential and opportunities 
topical groups

WG3 subgroups:
MDI, Detector R&D, Soft/computing, 
Physics potential and opportunities
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• Both Europe and US recognizes strong motivation of a e+e- Higgs 
factory (either linear or circular) as the next project to HL-LHC

• Physics cases are quite in common – joint study favorable
 ECFA Higgs factory studies

• ECFA HF study WG1 (physics) listed 16 focused topics
– Higgs, direct searches, heavy flavors, etc.
– IDT and ILC detector groups will involve the studies

(as well as FCCee representatives)
– How to activate/coordinate these activities from Japan?

Summary and discussions for HF physics study
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Detector Collaboration – ECFA Detector Roadmap

https://cds.cern.ch/record/
2784893?ln=ja

Roadmap process – big summary documents after symposia
Based on the document, 9 task forces are formed  Detector R&D collaboration
for strategic and blue-sky R&Ds
DRDs are coordinated under ECFA and anchored at CERN

https://cds.cern.ch/record/2784893?ln=ja
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ECFA detector study targets
Silicon Calorimeters
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ECFA detector study targets
Gas PID/photons

Electronics
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Forming detector R&D collaborations
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Community meetings and workshops
https://indico.cern.ch/category/12772/

DRD1 (gas): March 1-3, DRD3 (silicon): March 22-24,
DRD6 (calorimeter): January 12 and April 20, DRD7 (electronics): March 14-15 etc.

https://indico.cern.ch/category/12772/
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US detector BRN and CPAD

Kind of mirroring
scheme of 

ECFA DRDs
US both attends 
DRDs and works 

in the DRCs

https://doi.org/
10.2172/1659761

https://doi.org/10.2172/1659761
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Efforts in Japan?
JAHEP committee for future plans

Investigating frontier technologies on quantum, AI
and detectors to direct 10 years from now

2nd town hall meeting: 28 March 2023
https://kds.kek.jp/event/45166/

KEK ITDC

R&D platforms: sharing facilities and cutting-edge technologies
• Gas detectors
• Silicon detectors
• Photon detectors

Mainly grass-root activities
no clear roadmap/strategies

https://kds.kek.jp/event/45166/
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• Both Europe and US are starting targeted R&D activities
– ECFA DRDs, US DRCs, with cooperation/competition?
– Connection to funding agencies, aiming stable R&D budget
– Higgs factories are one of clear targets

• Japan: raising discussions and sharing facilities started
– KEK established instrumentation and technology development center
– JAHEP CFP discussion
– No clear strategies in the community
– Participation to DRDs in institution level (KEK, Tokyo, …)
– Virtually no discussion to funding agencies for detector R&Ds

Summary for coordinated detector studies
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• Higgs factory studies are becoming community-wide efforts
especially in Europe (+ US?)
– Exceeding specific project like FCCee, ILC and CLIC
– Detector R&D for future colliders are also becoming community-wide

• Similar strategic effort is more needed in Japan
– Since too little human resource dedicated to ILC/HF

to realize any practical progress

• Let’s think how to create future of our field in physics/detector
– CFP effort is confined in a bit “generic” context
– Brainstorming of a future detector?

Final comments
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