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CEPC Status

𝒆+𝒆− Higgs (Z) factory

Ring length ~ 100 km

IP 1

IP 2

 The CEPC aims to start operation in 2030’s, as a Higgs (Z / W) factory in China. 

 To run at 𝑠 ~ 240 GeV, above the ZH production threshold for ≥1 M Higgs; at the Z pole for 

~Tera Z;    at the W+W- pair and then 𝒕  𝒕 pair production thresholds.

 Higgs, EW, flavor physics & QCD, probes of physics BSM.

 Possible pp collider (SppC) of 𝑠 ~ 50–100 TeV in the far future.

Changchun

Qinhuangdao

Huzhou

Shenshan

Changsha

Huangling

Potential CEPC Sites
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CEPC Status
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CEPC team took steps to advance
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CEPC Status

CEPC CDR Released (2018.11)

CEPC-SPPC Kickoff (2013.9) First CEPC IAC Meeting (2015.9)
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clear consensus in HEP 
community

2013, 2016: the CEPC is the best approach and a 

major historical opportunity for the national 

development of accelerator-based high-energy

physics program.

The scientific importance and strategical value of an electron positron Higgs factory is clearly identified.

In April 2022, the International Committee for Future Accelerators (ICFA) “reconfirmed the international 

consensus on the importance of a Higgs factory as the highest priority for realizing the scientific goals of 

particle physics”, and expressed support for the above-mentioned Higgs factory proposals. Recently, the United 

States also proposed a new linear collider concept based on the cool copper collider (C3) technology [31].
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2020

Scientific objectives, significance, and strategic value
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CEPC Status
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Pressing science questions, best addressed by an e+e- Higgs factory (~1% precision) 

Scientific objective

Naturalness will be at ~10-4 up to 10 TeV
If no New Physics up to 10 TeV, there 
will be no naturalness  even bigger 
discovery ?
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Scientific Significance quantified by CEPC physics studies, via full simulation/phenomenology studies: 

• Higgs: Precisions exceed HL-LHC ~ 1 order of magnitude.

• EW: Precision improved from current limit by 1-2 orders.

• Flavor Physics, sensitive to NP of 10 TeV or even higher. 

• Sensitive to varies of NP signal.

• …

+ o(100) journal/arXiv papers 

CEPC Higgs White Paper

Scientific objectives, significance, and strategic value
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CEPC targets a major breakthrough in basic research, will greatly expand our understanding of the world.
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Scientific objectives, significance, and strategic value

CEPC: to reveal new physics 
at energy ~10 TeV  or higher

CEPC Status TDR Phase-1 Review
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CEPC is well recognized in particle physics world, as a major choice for the future flagship facility.  

competitiveness of the project 

CEPC Status TDR Phase-1 Review
HKUST

advantages of CEPC
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key scientific issues & technological route
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Higgs W Z ttbar

Number of IPs 2

Circumference [km] 100.0

SR power per beam [MW] 50

Energy [GeV] 120 80 45.5 180

Bunch number 415 2161 19918 59

Emittance (x/y) [nm/pm] 0.64/1.3 0.87/1.7 0.27/1.4 1.4/4.7

Beam size at IP (x/y) 

[um/nm]
15/36 13/42 6/35 39/113

Bunch length (SR/total) [mm] 2.3/3.9 2.5/4.9 2.5/8.7 2.2/2.9

Beam-beam parameters (x/y) 0.015/0.11 0.012/0.113 0.004/0.127 0.071/0.1

RF frequency [MHz] 650

Luminosity per 

IP[1034/cm2/s]
8.3 27 192 0.83

D. Wang et al 2022 JINST 17 
P10018

 Circular collider: Higher luminosity than a linear collider

 100km circumference: Optimum total cost, good also for SppC

 Shared tunnel: Accommodate CEPC booster &collider and SppC

 Switchable operation: Higgs, W/Z, top

Originality and innovation

Common tunnel for 
booster/collider & SppC

Switchable Operation for 
Higgs W and Z 

Main Parameters: High 
luminosity as a Higgs Factory

Cost optimization vs.. 
circumference

12

Design of experimental facility and technical requirements
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Upgradable 
Capability
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impact of the project, technical performance requirements

State-of-
the-art Tech.

Green & 
Cost Saving

Revolutionar
y Principle

Conceptual 
Innovation

Spillover

High efficiency Klystron 

 SRF cavities 

Weak field dipole

Dual aperture magnets

PWFA Injector

 Iron based HTS Mag

 Innovative PFA Detector 

100km circular collider

Partial/Full double ring

 Switchable energies H/W/Z

One tunnel for 

booster/collider and SppC

CEPC: aims at innovative design, key technologies R&D, &  to be among leading future colliders.

CEPC Status TDR Phase-1 Review
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CEPC Status
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Yuhui Li will present the overview of the CEPC accelerator
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Challenges 
 Support Particle flow with

 High granularity 

 High precision

PFA Hadron Calorimeter

Muon+ Yoke

PFA EM Calorimeter

Silicon tracker

Drift chamber for PID

Solenoid Magnet (3T/2T)

Requirements
boson mass 

resolution

(BMR ~3%)

Detector Key parameter World-class level CEPC design

PFA based

EM calorimeter

EM shower 

E resolution

~20%/√E <3%/√E

PFA based

Hadron calorimeter

Single hadron 

E resolution

~50%/√E ～40%/√E

Technical performance requirements for the facility

Detector

Novel detector design based on 

PFA calorimeter. Aim at 

improving BMR from 4% to 3%

CEPC Status TDR Phase-1 Review
HKUST



Status and maturities of the CEPC detector technologies

Vertex detector R & D ( 3- 5 μm 

reso.)
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Prototypes under evaluation

 Extensive detector R&D benefitted from experience

 Silicon strip : Experience from  ATLAS upgrade

 MDI, Drift chamber & SC magnet : Experience from  

BESIII

 CEPC R&D on key technologies 

 Silicon pixel, silicon tracker and TPC 

 PFA calorimeter 

 With international partners, all sub-detector 

covered 
 PFA calorimeter: with CALICE Collaboration

 TPC: with LCTPC Collaboration

 Drift cham: with Italian colleague 

 Silicon tracker: with UK/Germany/Italian colleague 

 Silicon vertex: with French/Spain colleague 

PFA calorimeter PFA scintillator-W ECAL 4D crystal 

ECAL 

CEPC Status TDR Phase-1 Review
HKUST
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• Institution Board: 32 institutes, top universities/institutes in China

• Management team: comprehensive management experience at construction projects of 

BEPCII/CSNS/HEPS, and international projects of BESIII/Daya Bay/JUNO/…

• Accelerator team: fully over all disciplines with rich experiences at BEPCII, HEPS…

• Physics and Detector team: fully over all disciplines with rich experiences at BESIII, 

Daya Bay, JUNO, ATLAS, CMS, …

integrity and professional competitiveness of the scientific and technical team

117 accelerator + ~300 detector staffs currently, + 
~ 400 from BEPC/BESIII/JUNO/HEPS...once CEPC 

approved 

Management team,
world-class leading 
scientists

Core team, the host institution and the existing support

CEPC Status TDR Phase-1 Review
HKUST
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IAC: global renowned scientists and top laboratory or project leaders

who have ample experience in project management, planning, and execution of strategies, operating since 2015

IARC & IDRC: leading experts of this field, provide guide to the project director

integrity and professional competitiveness of the scientific and technical team
Experiences in international cooperation

Core team, the host institution and the existing support
International Committees

CEPC Status TDR Phase-1 Review
HKUST



• IHEP is one of the few institution in the world that
• has rich management experience and successful constructed many large 

scientific facilities
• has a full coverage of all technical disciplines for accelerators and 

detectors,  in particular for the design and construction and 
continuous operation of a circular e+e- collider (BEPCII) and the 
detector(BESIII)

• has all needed infrastructure for the construction of large facilities
• has successfully hosted international projects such as BESIII, Daya Bay, 

JUNO, LHAASO, etc. 

• CEPC is committed by IHEP and workplan endorsed by CAS

21

BES III BEPC IIDayaBay HEPSCSNS

HXMT

LHAASO

JUNO

Core team, the host institution and the existing support

CEPC Status TDR Phase-1 Review
HKUST



22

High Energy Light Source under construction

beam energy 6 GeV, 1.36KM, ≤ 0.06nm·rad, 14 beam lines

Carried out by IHEP, to be completed in 2025, 

great training and preparation for CEPC

June 12, 2023
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CEPC workshop in Chicago, 

2019

• Conceptual design report: 1143 authors from 221 
institutes ( including 140 International Institutes )

• More than 20 MoUs signed and executed

• Intensive collaboration on Physics studies

• Oversea scientists made substantial contributions 
to the R&D, especially the detector system

• CEPC International Workshop since 2014

• EU-US versions of CEPC WS: Next one at 
Marseille

• Annual working month at HKIAS (since 2015)

CEPC CDR Released (2018.11)
CEPC attracts significant International 

participation 

international cooperation

Core team, the host institution and the existing support
International collaboration

CEPC Status TDR Phase-1 Review
HKUST



• CEPC provides critical input to ESPPU & Snowmass as a major player

• Team member actively participated International study(ESPPU and Snowmass committees) and Panel discussions

CEPC attracts intensive international collaboration, ensuring that the CEPC design and technology are among the most 
advanced in the world. once approved, CEPC is expected to be substantially supported by international community. 
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international cooperation

ESPPU input Snowmass 

input

Core team, the host institution and the existing support
International influence

EPPSU 2019

ICHEP 2022 ICHEP 2022

ICHEP 2018

arXiv: 1901.03170
1901.03169

arXiv: 2203.09451
2205.08553

CEPC Status TDR Phase-1 Review
HKUST



• CIPC, established in 2017, composed of ~ 70 high tech. enterprises, covers Superconducting materials, Superconducting cavities, 
cryomodules, cryogenics, Klystrons, electronics, power source, vacuum, civil engineering, etc. CIPC actively joins the Key technology 
R&D and prepares for the mass production for the CEPC construction. 

• CEPC study group is surveying main international suppliers.

• CEPC strongly promote these relevant technology development (cost-benefit).

28

cost-benefit evaluation of the project

Core team, the host institution and the existing support
Industrial engagement

CEPC Status TDR Phase-1 Review
HKUST
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Planning & Schedule

TDR Phase-1 Review, HKUST

15th FY 16th FY

TDR (2023), EDR(2026), start of construction (2027-8)
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Planning & Schedule
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A CAS committee currently evaluates major accelerator options in China

CEPC is ranked top based on a list of criteria that includes scientific 
significance, strategic values and the readiness of design, R&D and 
engineering capabilities.

A final report will be submitted to CAS for consideration for the 15th 5-year-
plan (2026-2030).

CEPC will propose to the government to begin construction around 2027-8 
during the 15th 5-year-plan period.
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CEPC Accelerator TDR

The CEPC Accelerator Technical Design Report covers

 The design and the knowledge and progress gained by the CEPC 

 The advancement of the technologies the CEPC depends upon, delivered 

through the comprehensive R&D program, HEPS experience and international 

contributions and cooperation

 New, innovative ideas and future upgrades to make the CEPC start-of-art as 

times moves forward

TDR Phase-1 Review, HKUST

The CEPC TDR will be an important document to demonstrate to the Chinese 

government that CEPC will be ready to begin construction in 2027-8.
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TDR Reviews

Three phases of reviews have been planned for the TDR

 Phase 1: This review on the technical aspects of CEPC June 12-16, HKUST

 Phase 2: Review on the site+civil cost aspects by a domestic committee 

June 26, 2023, IHEP

committee report will be presented to an international panel 

July 17, 2023, online

 Phase 3: Cost review by an international committee 

September 11-15, 2023, HKUST

will hear brief from the July 17 international panel

TDR Phase-1 Review, HKUST

The CEPC team will implement the recommended changes and revisions, 

and aims at competing the TDR document by end of 2023
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TDR Reviews
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TDR Reviews
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Summary
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CEPC

addresses many most pressing & critical science problems in 
particle physics

design and technologies are reaching maturity;

has a strong-experienced team, backed by IHEP support and 
international cooperation, which are keys to bring CEPC to 
fruition 

 schedule follows China’s 5-year planning; expects to complete 
the R&D and the preparation to build the facility and carry out 
the science program

This TDR review will examine the readiness of the CEPC 
accelerator and provide very valuable advice and input to the 
report 


