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Introduction and reminder

▄▄ Higgs (Z) factory

Ring length ~ 100 km

IP 1

IP 2

After the Higgs discovery at CERN, the idea of CEPC followed by a possible Super 

proton-proton collider(SppC) was proposed in Sep. 2012, and quickly gained the 

momentum in IHEP and in the world

ï Looking for Hints@e+e- Collider Č If yes, direct search at pp collider

ï The tunnel can be re-used for pp, AA, ep colliders up to ~ 100 TeV
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A factory of Higgs, Z, W, hadrons, 
v/5 ŀƴŘ άnew physicsέ ŦƻǊ ǘƘŜ ǿƻǊƭŘ

Chinese HEP community had been contemplating the post BEPCII machine

{ŜŜ IƛǘƻǎƘƛΩǎ ǘŀƭƪ 
about physics
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CEPC team takes steps to advance, and has been persistent in design and R&D  

http://cepc.ihep.ac.cn 

2013 

20232018

2015
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Introduction and reminder



CEPC accelerator TDR Published
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CEPC accelerator TDR has been completed and 

formally released on December 25, 2023

CEPC accelerator TDR link: arXiv̔ 2312.14363
CEPC accelerator TDR releasing news:
http://english.ihep.cas.cn/nw/han/y23/202312/t20231229_654555.html

Distribution of CEPC Project total TDR cost 

of 36.4B RMB  (~ 5B Ŏ)

published in
RDTM Vol.8 
June 2024
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http://cepc.ihep.ac.cn/CEPC_tdr.pdf
http://english.ihep.cas.cn/nw/han/y23/202312/t20231229_654555.html


CEPC layout and design essentials
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ColliderBooster

tt H W Z
Off axis 

injection

Off axis 

injection

On axis 

injection

Off axis 

injection
Off axis injection

Circumfer. km 100

Injection 

energy
GeV 30

Extraction 

energy 
GeV 180 120 80

45.5

Bunch number 35 268 261+7 1297 3978 5967

Maximum 

bunch charge
nC 0.99 0.7 20.3 0.73 0.8 0.81

Beam current mA 0.11 0.94 0.98 2.85 9.5 14.4

SR power MW 0.93 0.94 1.66 0.94 0.323 0.49

Emittance nm 2.83 1.26 0.56 0.19

RF frequency GHz 1.3

RF voltage GV 9.7 2.17 0.87 0.46

Full injection

from empty
h 0.1 0.14 0.16 0.27 1.8 0.8

Higgs Z W ◄Ӷ◄

Number of IPs 2

Circumference (km) 100.0

SR   power per beam (MW) 30

Energy (GeV) 120 45.5 80 180

Bunch number 268 11934 1297 35

Emittance ex/ey (nm/pm) 0.64/1.3 0.27/1.4 0.87/1.7 1.4/4.7

Beam size at IP sx /sy (um/nm) 14/36 6/35 13/42 39/113

Bunch length (natural/total) 

(mm)
2.3/4.1 2.5/8.7 2.5/4.9 2.2/2.9

Beam-beam parameters xx /xy 0.015/0.11 0.004/0.1270.012/0.113 0.071/0.1

RF frequency (MHz) 650

Luminosity per IP (1034 cmï2 sï1) 5.0 115 16 0.5

Linac

DR

Booster
Collider

Upto180GeV

1.1GeV
30~180GeV dump
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CEPC parameters and layout

running scenarios
Higgs 10 years
Z 3 years
W 1 year
ttbar 5 years
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data 

4 Million Higgs

4 Trillion Z bosons

200 Million W+W- pairs

600K top pairs
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CEPC Status and Progress 

üStatus of the e+e- collider design and R&D

üEngineering Design of the accelerator 

üTechnical Design of a reference detector

üPhysics performance and whitepapers 

üKeeping CEPC state of the art

üThe sites 

üInternational collaboration

üIndustrial partners and suppliers 



Key Accelerator Technology Readiness
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The HEPS light source has been just completed by IHEP

Å CEPC key components documented in TDR

Å Remaining ~10% (eg. RF power source, control, alignment, SC 

magnets, machine integration) to be completed by 2026
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Key Accelerator Technology Readiness
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Exceeds the CEPC specifications
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Key Accelerator Technology Readiness
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to be completed in 2025



Gaining experience with electron accelerators
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Learning &  experimenting with a new light source (HEPS) and a working e+e- collider (BEPCII)



Physics performance and whitepapers 
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Direct and indirect proble to new physics 
up to 10 TeV, ³10 higher then HL-LHC

Higgs coupling measurement can be 
improved by orders magnititude 

Electroweak measurement can 
be improved by a large factor

CEPC physics white papers:
1. Higgs physics, arxiv:1810.09037

Chin. Phys. C 43(2019) 043002

2. Flavor physics, arxiv:2412.19743
3. New Physics Search at the CEPC: 

a General Perspective arXiv.2505.24810
4. Electroweak physics, to be published
5. QCD, to be published

T



Keeping CEPC state of the art 
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Both the transverse &longitudinal polarizations ̔ physics + energy calibration

Future Plan
ÅImplementthe lattice design to accommodate polarized beams: spinrotator, wiggler,Compton 

polarimeters, dumping ring and booster design, etc.

ÅR&D of equipment: Compton polarimeter, polarized electron sources, spinrotator, etc.

ÅSimulatethe processandeffects of errors

ÅCarryout experimentsat BEPCII& HEPSbooster
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Keeping CEPC state of the art 

R&D for Future: Plasma accelerator as the CEPC Injector

üconceptualdesign based on simulation
ü for experimental proof and prototyping, a test 

facility based on the BEPCII LINAC is under 
construction:
ü /ŀǎŎŀŘƛƴƎΣ ǇƻǎƛǘǊƻƴ ŀŎŎŜƭŜǊŀǘƛƻƴΣΧ
ü ¢ŜŎƘƴƻƭƻƎȅΥ ŜƭŜŎǘǊƻƴ ƎǳƴΣ ƭŀǎŜǊΣ Χ
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PWFA lab

~ 661 
MeV

e+ target, ~240 MeV

2.5 GeV e-/e+ beamline+PW-level high performance laser system



16Lepton Photon 2025, Madison

Keeping CEPC state of the art 

Efforts Towards a Green AcceleratorR&D for Future: Iron-Based HTS Magnet
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CEPC Status ïsite selection
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CEPC detector R&D
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Vertex detector

particle ID +main tracker
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CEPC detector R&D
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EM + hadron colarimeters prototypes

software

new crystal EM calorimeter for better resolution

Lepton Photon 2025, Madison
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International collaborations
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ü CEPC will be an international project, following the HEP tradition
ü IHEP successfully organized large projects such as BESIII, DayaBay and JUNO with ~50% non-

Chinese members and international in-kind contributions of ~5%, ~30%, and ~15% respectively
ü BESIII has>600 members from 84 institutions in 17 countries and regions 
ü DayaBay had >250 members from 40 institutions in 6 countries and regions
ü JUNO has >700 members from 72 institutions in 17 countries and regions

ü Based on the experience from above experiments, our plan for CEPC is the following:
ü Goal: international contributions at the level of ~10-30%
ü Although the management system is yet to be settled, most likely IHEP will be the host lab
ü A concept of the management structure has been endorsed by IAC, further discussion needed
ü Once CEPC is approved in China( ~ CD0 in DOE), international collaboration can be formally started 

ü Discussion with partners about the management 
ü Form various committees
ü Call for detector proposals, and select proposals
ü Form international collaborations, deliver TDRs,signMoUs,buildŘŜǘŜŎǘƻǊǎΣΧΦ

ü Civil construction and most of the accelerator construction can start after the CD3 approval by NDRC, 
internationalized construction of detectors and other accelerator equipment may come a few years later
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Design and R&D

ü strong participations by 
international scientists 
for CDR and TDR

ü reviews and guidance by
many overseas experts

CEPC Workshop EU Edition (Barcelona, Spain) 

June 16-19, 2025

https://indico.ifae.es/event/2054/overview

FCPPNL, Qingdao, China, July 21-25, 2025

https://indico.ihep.ac.cn/event/25400/

üWorkshops and conf.  
at overseas sites

ü Many Zoom meetings

International collaborations

https://indico.ifae.es/event/2054/overview
https://indico.in2p3.fr/event/20434/overview
https://indico.in2p3.fr/event/20434/overview
https://indico.ihep.ac.cn/event/25400/
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Forthcoming workshops and meetings 

2025 international workshop on high energy 

Circular Electron Positron Collider (CEPC)

November 6-10, 2025

Guangzhou, China

https://indico.ihep.ac.cn/event/25300/

2026 HKUST IAS fundamental physics conference

January 12-16, 2026, 

Hong Kong

2026 EU CEPC Workshop 

April 7 -10,2026

Lisbon, Portugal

Please join us at these events

International collaborations

https://indico.ihep.ac.cn/event/25300/
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Advising and reviews by international committees - recent

International collaborations



Industrial partners and suppliers
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CEPC Plan

üAccelerator Engineering Design towards anEDR

üA reference design detector for domestic evaluation

üProposal for 15th 5ïyear plan and beyond



Engineering Design towards an EDR
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CEPC EDR Phase General Goal (2024-2027):

CEPC accelerator will enter the Engineering Design Report (EDR) phase (2024-2027); its also 
the preparation phase with the aim for CEPC proposal to the Chinese government ~2025for 
approval. 

2012.9           2015.3                      2018.11                2023.10       2025              2027  15th five year plan 
CEPC proposed       Pre-CDR                                       CDR                                     TDR            CEPC Proposal               EDR         Start of construction

CEPC Accelerator EDR Phase goals, scope and the working plan (preliminary)  of 35 
WGs summarized  in a  documents of 20 pages reviewed and endorsed by IARC
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EDR ïexamples magnet automatic production
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Statuso# construction started, to be completed in 2025

~15000 total dipole magnets in booster4 booster magnets per day


