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Nobel Prize

distribution:

⚫ SM related

9 times

⚫ Particle 

discovery

8 times 

⚫ Accelerator 

and detector

related 3 times

E.O. Lawrence (1932)

S. Van der Meer (1984)

G. Charpak( 1992)

Higgs Boson was 

discovered on 

July 4, 2012

at LHC of CERN

Particle accelerators

played a key role in

particle discoveries 

and precise 

measurements

What will be the

NEXT discovery?

DM? New theory?

New particles?  

Continious Efforts in Particle Physics 

Research of Human Being
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Year

1972
SPEAR&BNL: 𝐬 ≃ 𝟗𝟎 𝐆𝐞𝐕, 𝓛 ≃ 𝟏𝟎𝟑𝟎

(𝒆+𝒆− colliders) (𝐩𝐫𝐨𝐭𝐨𝐧 𝐚𝐜𝐜𝐞𝐥𝐞𝐫𝐚𝐭𝐨𝐫𝐬)

(𝑱/𝝍,c-quark, t …)

CESR: 𝐬 ≃ 𝟏𝟎 𝐆𝐞𝐕
1980

1990

1988
LEP/CERN: 𝐬 ≃ 𝟐𝟎𝟎𝐆𝐞𝐕, 𝓛 ≃ 𝟏𝟎𝟑𝟐

(Z, W bosons,…)

1994

BEPC: 𝐬 ≃ 𝟐 − 𝟓 𝐆𝐞𝐕, 𝓛 ≃ 𝟏𝟎𝟑𝟏
(𝜏 −charm,…)

BEPCII: 𝐬 ≃ 𝟐 − 𝟓 𝐆𝐞𝐕, 𝓛 ≃ 𝟏𝟎𝟑𝟑
(𝜏 − charm,…)

2006

VEPP-4: 𝐬 ≃ 𝟏. 𝟓 − 𝟐. 𝟎𝐆𝐞𝐕, 𝓛 ≃ 𝟏𝟎𝟑𝟑;DAFNE: 𝐬 ~1GeV , 𝓛 ≃ 𝟏𝟎𝟑𝟐
(𝜏 mass, charmonium,…)2002

SuperKEKB: 𝐬 ≃ 𝟏𝟎 𝐆𝐞𝐕, 𝓛 ≃ 𝟏𝟎𝟑𝟓

(B physics…)

KEKB: 𝐬 ≃ 𝟏𝟎. 𝟓 𝐆𝐞𝐕, 𝓛 ≃ 𝟏𝟎𝟑𝟒
(B-quark, CP violation, CKM…)

2018

Next?

Top

LHC/CERN: 𝐬 ≃ 𝟑 − 𝟏𝟑 𝐓𝐞𝐕, 𝓛 ≃ 𝟏𝟎𝟑𝟑

Higgs,…

W, Z,…

Fermilab: 400GeV p on Cu, Pt

Bottom,…

1999

A Brief Historical Recall: High Energy Colliders and Factories

KEKB/PEP-II

FCC-ee (H,t, Z,W…Dark matter)

Tevatron

SPS/CERN

LEP/CERN, SLC/SLAC

Higgs boson 2012

Top quark 1995

W,Z bosons 1983

Bottom quark 1977

2012
The era of Higgs 
boson started
from 2012

Introduction to CEPC Project-J. Gao ASSCA2025, March 24, 2025, IHEP, China

CEPC-SppC was proposed

by Chinese scientists in 

Sept. 2012 after Higgs 

Boson was discovered on 

July 4, 2012 at CERN

Muon collider
SppC, FCC-hh

Future Large Colliders：
• new paradigm/theory 

• new colliders equipped with advanced 

detectors

In 60’s, Ada, VEP-I, 
VEPP-II, ACO…

In the last 60 years 
we have made a 
tremendous 
progress in particle 
physics, and we 
have to prepare 
for the next 
exciting and 
discovering years 
of human being

J. Gao, “Review of Different Colliders”, 
International Journal of Modern Physics A, 
(2021) 2142002 (25 pages).

2010 LHC: 𝐬 ≃ 𝟏𝟒𝐓𝐞𝐕, 𝓛 ≃ 𝟏𝟎𝟑𝟑

Crab-Waist in 2014
at DAFNE
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1rst Proposal (1943)

J. Haissinski, “A historical account of the first 

electron positron circular collider-Ada”

IHEP Seminar, Oct. 9, 2018 invited by Prof. Jie Gao

Historical Review of Storage Ring Collider

Introduction to CEPC Project-J. Gao ASSCA2025, March 24, 2025, IHEP, China
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Historical Review-Ada

Introduction to CEPC Project-J. Gao ASSCA2025, March 24, 2025, IHEP, China
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Historical Review-ACO (1962-1975)

The first beam-beam tune shift limitation found

in the world

The first diople magnet detector and antisolenoid

The first using sextupoles to correct 

chromaticity

The first observation experimentally electron and

positron polarisation

The first observation of bunch lengthening

.... ACO as a museum in LAL, Orsay

P.  Marin The book of P. 

Marin was 

published 

with the help 

of ACO 

Association 

after P. Marin 

passed away 

in 2003

J. Le Duff

Introduction to CEPC Project-J. Gao ASSCA2025, March 24, 2025, IHEP, China



From BEPC, BEPCII, BEPCII-U to CEPC

BEPC, the first collider in China, was completed in 1988 with luminosity  11031cm-2s-1 @1.89GeV
BEPC II was completed in 2009 

Luminosity reached on April 5, 2016:  101032cm-2s-1 @1.89GeV

After BEPCII what is the next high energy collider? 

Thanks to the discovery of Higgs at LHC@CERN in July 4, 2012, the answer is clear, CEPC!

National Scientific and Technology Progress First Prize 

for 2016 has been awarded to Prof. J. L. Xie on Jan 9, 2017

Prof. J. L. Xie

IPAC (Asia) Prize 
name with J.L. Xie



Worldwide High Energy Physics Goal 

Timelines and Common Efforts 
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Future large colliders have the 

common physics, accelerator

and detector technologies:

SC accelerator technologies, 

positron source, damping ring,

final focus, MDI, cryogenic 

system, sustainability, industrial 

promotion and participation.

Also, common outreach activities

HALHF was proposed in 2023 as a Higgs factory based on plasma accelerator technology

CEPC
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CEPC Higgs Factory and SppC Layout in TDR/EDR

Introduction to CEPC Project-J. Gao ASSCA2025, March 24, 2025, IHEP, China

CEPC collider ring (100km) CEPC booster ring (100km)

H/tt-bar

W and Z

CEPC as a Higgs Factory：H, W, Z, upgradable to ttbar, followed by a SppC (a Hadron collider) ~125TeV
30MW SR power per beam (upgradable to 50MW) , high energy gamma ray 100Kev~100MeV

CEPC/SppC in the same tunnel

CEPC TDR S+C-band 30GeV linac injector
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The CEPC-SppC Kick-off Meeting in Beijing

⚫ The Chinese CEPC+ppPC Study Group kick-off meeting took place Sept. 13-14,2013

⚫ Participation by over 120 physicists from 19 domestic institutes

⚫ Domestic accelerator, theoretical and experimental physicists were organized

⚫ International collaboration is open

ASSCA2025, March 24, 2025, IHEP, China

CEPC-SppC was proposed

by Chinese scientists in Sept.

2012 after Higgs Boson was 

discovered on July 4， 2012

at CERN

CEPC was firstly

reported in the

ICFA beam Dynamics

Workshop, 

Accelerators for a Higgs

Factory: Linear vs Circular

Nov. 14-16, 2021, 

Fermi National Lab. USA

Introduction to CEPC Project-J. Gao



12Introduction to CEPC Project-J. Gao ASSCA2025, March 24, 2025, IHEP, China

**   Detector solenoid field is 2 Tesla during Z operation, 3Tesla for all other energies.
*** Calculated using 3,600 hours per year for data collection. 

*     Higgs is the top priority. The CEPC will commence its operation with a focus on Higgs. 

CEPC Physics Goals, Operation Plan and Goals in TDR/EDR

CEPC physics white papers:

1: Higgs physics, Chinese Physics C Vol. 43, No. 4 (2019) 043002

https://arxiv.org/pdf/1810.09037

2: Flavor physics,  https://arxiv.org/pdf/2412.19743 (2024)

3: Electroweak physics, to be published

4: New physics, to be published

5: QCD, to be published

 

https://arxiv.org/pdf/1810.09037
https://arxiv.org/pdf/2412.19743
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CEPC Accelerator System Parameters in TDR/EDR

ColliderBoosterLinac

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

Parameter Symbol Unit Baseline

Energy Ee-/Ee+ GeV 30

Repetition 

rate
frep Hz 100

Bunch 

number per 

pulse

1 or 2

Bunch 

charge
nC 1.5 (3)

Energy 

spread
σE 1.5×10-3

Emittance εr nm 6.5

Transport lines

Higgs Z W 𝒕 ҧ𝒕

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

Beam size at IP x /y (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 x /y 0.015/0.11 0.004/0.127 0.012/0.113 0.071/0.1

RF frequency (MHz) 650

Luminosity per IP (1034 cm–2 s–1) 5.0 115 16 0.5

Linac

DR

Booster Collider
180GeV

1.1GeV
30~180GeV dump

①
⑨

④

②
⑥

③

⑧

⑦⑤

⑩

CEPC Technical Design Report  (TDR) includes:

1) CEPC Accelerator TDR released on Dec. 25, 2023

2) CEPC Detector TDRrd (rd=reference design)
will be completed by June 2025

Running scenarios: Higgs 10 years, Z 2 years, W 1 year, ttbar 5 years

Lmax [𝒄𝒎−𝟐 𝒔−𝟏]= 𝟎. 𝟏𝟓𝟖𝟏𝟎𝟑𝟒 (1+r)
β𝒚[mm]

𝑹[𝒎]

𝑪γ[𝒎𝑮𝒆𝑽𝟑]𝑵𝑰𝑷
(𝑷𝒃[MW]/𝑬[𝑮𝒆𝑽]𝟐)𝒆

𝜱𝒑

𝟑.𝟐𝟐（1+0.000505∗𝚽𝒑
𝟐）   (J. Gao’s formula) 

Luminosity per IP (1034 cm–2 s–1)

From J. Gao’s formula below

5 115 12 0.59

Introduction to CEPC Project-J. Gao ASSCA2025, March 24, 2025, IHEP, China
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Specification Met

Key technology R&D in TDR spans all component lists in CEPC CDR

FractionPrototype 

Manufactured

CEPC Key Technology R&D Status in TDR
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CEPC Booster 1.3 GHz 8 x 9-cell High Q Cryomodule

Introduction to CEPC Project-J. Gao ASSCA2025, March 24, 2025, IHEP, China

CEPC booster 1.3 GHz SRF R&D and industrialization in synergy with CW FEL projects. 

Parameters
Horizontal test 

results

CEPC Booster

Higgs  Spec

LCLS-II, SHINE 

Spec

LCLS-II-HE

Spec

Average usable CW Eacc (MV/m) 23.1 3.0×1010 @

21.8 MV/m

2.7×1010 @

16 MV/m

2.7×1010 @

20.8 MV/mAverage Q0 @ 21.8 MV/m 3.4×1010

IHEP 1.3GHz 9cell cavity high field high Q

Achievement with Mid-T baking technology 
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CEPC Accelerator International TDR Review and Cost Review 

June 12-16, and Sept. 11-15, 2023, in HKUST-IAS, Hong Kong

Introduction to CEPC Project-J. Gao ASSCA2025, March 24, 2025, IHEP, China

CEPC accelerator TDR has been completed and 

formally released on December 25, 2023:

http://english.ihep.cas.cn/nw/han/y23/202312/t20231229_654555.html

CEPC accelerator TDR has been published formally in Journal 

Radiation Detection Technology and Methods (RDTM) on June 3, 2024:

DOI: 10.1007/s41605-024-00463-y

https://doi.org/10.1007/s41605-024-00463-y

Domestic Civil Engineering 

Cost Review, June 26, 2023, IHEP

CEPC Accelerator TDR Review

June 12-16, 2023, Hong Kong
CEPC Accelerator TDR Cost Review

Sept. 11-15, 2023, Hong Kong

Distribution of CEPC Project total TDR 

cost of 36.4B RMB (~5.2USD)

9th CEPC IAC 2023 Meeting 

Oct. 30-31, 2023, IHEP

http://english.ihep.cas.cn/nw/han/y23/202312/t20231229_654555.html
https://doi.org/10.1007/s41605-024-00463-y
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2025

Introduction to CEPC Project-J. Gao ASSCA2025, March 24, 2025, IHEP, China

CEPC Milestones, Timeline and Human Resources

Year      2012      2013        2015       2017      2018                  2023            2025          2027 2030           2035
Human resources             ~50                       ~100                  ~200           ~300          ~500         ~2800  ~2500

2012.9  2013.9   2015.3   2017.4  2018.11      2023.12 2024      ~    2027                         ~2035
CEPC proposed            Pre-CDR      Progress report   CDR                    TDR                                            EDR   start of construction       Completion

CEPC detector reference design

will be completed by June 2025

Proposal (2025) for CEPC entering 15th  five year plan

CEPC kickoff meeting in Sept. 2013

CEPC EDR site

study and civil 

engineering design

Year
Accelerator human 

resource

Accumulated 

accelerator 

spending

Billion RMB

2015 50 -

2018 100 -

2023 200 0.2

2025 300 0.3

2027 500 0.4

2031 2800 9

2035 2500 20

36.4B RMB

Total construction
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CEPC EDR Milestones before Construction

Year:  2024    2025                  2026                       2027 2028      

Start construction

Complete Detector TDR ref Design report; CEPC proposal to government, 

Start EDR site geological studies by civil engineering company; EDR items started to be executed in an industrial 

way, such as magnet and vacuum NEG coating automatic lines, 650MHz full size cryomodule, C-band 80 MW 

klystron, C-band accelerator test band, CEPC 60m mockup tunnel, MDI SC CCT type quadrupole magnet, MDI 

design with SC quadrupole cryomodule, booster and collider ring magnets, civil engineering design, etc.

EDR site geological study completed with good understanding of EDR site for starting site 

dependent civil engineering design; Complete following key EDR items: magnet and vacuum 

NEG coating automatic lines, 650MHz full size cryomodule, C-band 80 MW klystron, CEPC 

60m mockup tunnel, etc. ; Continue C-band accelerator test band, MDI SC CCT type 

quadrupole magnet, MDI design with SC quadrupole cryomodule, booster and collider ring 

magnets, civil engineering design, etc. Obtaining government approval.

EDR site dependent civil engineering design completed; Complete 

EDR report with following key EDR items completed: magnet and 

vacuum NEG coating automatic lines in operation, 650MHz full 

size cryomodule, C-band 80 MW klystron, CEPC 60m mockup 

tunnel, C-band accelerator test band, MDI SC CCT type 

quadrupole magnet, MDI design with SC quadrupole cryomodule, 

booster and collider ring magnets, etc., ready for construction with 

government approval.

EDR period
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CEPC Accelerator SRF Development in EDR 

The collider Higgs mode for 30 MW SR power per beam will use 32 units of 11 m-long collider cryomodules will 

contain six 650 MHz 2-cell cavities, and therefore, a full size 650 MHz cryomodule will be developed in EDR

CEPC collider ring 650MHz 2*cell short test module has been completed in TDR phase

Status： construction started, to be completed in 2025
Introduction to CEPC Project-J. Gao ASSCA2025, March 24, 2025, IHEP, China



CEPC Cryogenic System Process Flow Diagram in the SRF System

Refrigerator

2K coldbox

3 cryomodules, 8×1.3GHZ 9-cell cavities each
Booster Ring

14 cryomodules, 6×650MHZ 2-cell 
cavities each
Collider Ring

End phase 
separatorCollider CM: 6×650MHZ 2-cell cavities each

150mm

LCLS-IIRF CM series connection
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Klystron R&D 

C band 5720MHz 80MW Klystron

CEPC Accelerator Main EDR Development: Klystrons 

CEPC collider ring 650MHz klystron development in TDR phase

Parameters Value

Frequency 5720 MHz

Output Power 80MW

Pulsed width 2.5us

Repetition rate 100Hz

Gain 54 dB

Efficiency 47%

3𝑑𝐵 bandwith ±5MHz

Beam voltage 420 kV

Beam current 403 A

Focusing field 0.28 T

C band 5720MHz 80MW 

Klystron design completed

Technical assessment has been done

on August 12, 2024, construction 

started , to be completed on 2025

78.5%@803kW CW in 2024

To be completed in 2024

Introduction to CEPC Project-J. Gao ASSCA2025, March 24, 2025, IHEP, China



CEPC Magnet Automatic Production Line in EDR

Thanks for your attention

Status： construction started, to be completed in 2025

~15000 dipole magnets in the CEPC booster
4 booster magnets fabricated per day



Thanks for your attention

CEPC NEG Coated Vacuum Chamber (200km) 
Automatic Production Line in EDR

23

Cleaning Spraying heating film

Assembling for NEG coating NEG coating

AGV(Automatic Guided Vehicle) transport 7-axis robot for assembling

NEG coating facility by horizontal method

Production line of NEG coating, spraying

Layout  of production line

Status：construction started, to be completed in 2025
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CEPC Tunnel Mockup for Installation in EDR

Introduction to CEPC Project-J. Gao ASSCA2025, March 24, 2025, IHEP, China

To demonstrate the inside tunnel alignment and installation, especially for booster installation on the roof of the tunnel

A 60 m long tunnel mockup, including parts of arc section and part of RF section

Booster magnets installation

Collider ring  magnets supports

Plan：to be completed in 2025

Haijing Wang



Advanced Technologies Development in Progress 

Highest Quench Field Reached in 2024: over 14T @4.2K



IHEP Accelerator Activities

CSNS-II is on going



BEPCII-based PWFA Test Facility Development Status



IHEP Actual Activities in e+e- Collider: BEPCII-U 

BEPCII-U will start commissioning in March 2025 
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CEPC Site Preparations (three candidates in TDR)

Changsha

Huzhou

Huzhou Changsha

Full silicon 

tracker

concept
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CEPC EDR Site Investigation

CEPC EDR site implementation plan CEPC construction plan

CEPC EDR site geological study has been started and 

the geological feasibility study will be completed in 2025

The number of shafts is under optimization (10 shafts)
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CEPC Civil Engineering and Conventional Facility in EDR 

Introduction to CEPC Project-J. Gao

General Layout in Auxiliary Tunnel/500m along 100km 
Cables installed!

ASSCA2025, March 24, 2025, IHEP, China



CEPC Civil Engineering

Electron source Linac to Booster

Booster and collider ring 

tunnel
Collider ring SCRF

Booster SCRF
Detector hall



JUNO and CEPC

JUNO will  be put into operation in 2025
JUNO detector hall:
56.25m×49m×27m



Green CEPC and Sustainability 

Publication: Dou Wang; Jie Gao; Yuhui Li; Jinshu Huang; Song Jin; Manqi Ruan; Mingshui Chen; Shanzhen Chen, 
"The carbon footprint and CO2 reduction optimization of CEPC“, accepted to be published in RDMT in 2025



CEPC Detector Progresses

IDEA concept

(also for FCC-ee)

Full Silicon

Tracker

(Baseline Design)
The 4th Concept 

SC Magnet

(3T/2T)

LumiCal

Yoke + 

Muon (PS+SiPM)

Vertex

(MAPS SiPixel + Stitching)

Crystal PFA ECAL 

(Transverse bar)

OTK

(AC-LGAD)

ITK

(MAPS SiPixel)

PFA  HCAL

(Scintillation Glass)

TPC

(Pixelated readout)

Ref-TDR is based on 

this configuration



Technologies for CEPC Detector Ref-TDR

Baseline For comparison

Beam  pipe F20 mm

LumiCal SiTrk+Crystal

Vertex CMOS+Stitching  CMOS Pixel

CMOS SiDet ITrk

Pixelated TPC  PID Drift Chamber

 SSD / SPD OTrk

 LGAD ToF

ECAL 4D Crystal Bar  PS+SiPM+W, GS+SiPM, etc

HCAL GS+SiPM+Fe  PS+SiPM+Fe, etc

Magnet LTS  HTS

Muon PS bar+SiPM  RPC

TDAQ Conventional  Software Trigger

BE electr. Common  Independent

 System

Tracker

Technologies

AC-LGAD OTrk

❑ The CEPC study group started to compare different technologies in

January, 2024

❑ By the end of June, 2024 the baseline technologies were chosen.

❑ Multiple factors were considered in the process: performance, cost,

R&D efforts, technology maturity, …

R
a
d

iu
s



CEPC TDR-ref Detector Specifications 

❖ Design of the CEPC detector evolves with the R&D progressing and our better 

understanding of the physics reach. 

❖ The key specifications continue to be optimized.

Sub-system Key technology Key Specifications

Vertex 6-layer CMOS SPD r ~ 3 m, X/X0 < 0.15% per layer

Tracking
CMOS SPD ITK,  AC-LGAD SSD OTK,

TPC + Vertex detector
𝜎

1

𝑃𝑇
~2 × 10−5 ⊕

1 × 10−3

𝑃 × 𝑠𝑖𝑛3/2 𝜃
𝐺𝑒𝑉−1

Particle ID
dN/dx measurements by TPC

Time of flight by AC-LGAD SSD

Relative uncertainty ~ 3%

(t) ~ 30 ps

EM calorimeter High granularity crystal bar PFA calorimeter
EM resolution ~ Τ3% 𝐸(𝐺𝑒𝑉)

Effective granularity ~ 112 cm3

Hadron calorimeter Scintillation glass PFA hadron calorimeter

Support PFA jet reconstruction

Single hadron 𝜎𝐸
ℎ𝑎𝑑~ Τ40% 𝐸(𝐺𝑒𝑉)

Jet 𝜎𝐸
𝑗𝑒𝑡

~ Τ30% 𝐸(𝐺𝑒𝑉)



CEPC Detector R&D Progresses-1

Vertex detector

particle ID +main tracker



CEPC Detector R&D Progresses-2

EM + hadron colarimeters：prototypes

software

new crystal EM calorimeter for better resolution
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System

1 Magnet

2 Power supplier

3 Vacuum

4 Mechanics

5 RF Power

6 SRF/ RF

7 Cryogenics

8 Instrumentation

9 Control

10
Survey and 

alignment

11
Radiation 

protection

12 e-e+Sources

CEPC Industrial Promotion Consortium 

(CIPC, established in Nov. 2017)
Potential international collaborating 

suppliers worldwide

Participating and Potential Collaborating

Companies in China (CIPC) and Worldwide 

40Introduction to CEPC Project-J. Gao ASSCA2025, March 24, 2025, IHEP, China



CEPC Industrial Preparation



CEPC International Collaboration-1

CEPC attracts significant International 

participation and collaborations

Accelerator TDR report: 1114 authors from 278 

institutes ( including 159 International Institutes, 38

countries ) Published in Radiation Detection Technology 

and Methods (RDTM) on June 3, 2024: 

DOI: 10.1007/s41605-024-00463-y 

https://doi.org/10.1007/s41605-024-00463-y

• 27 MoUs have been signed with international institutions 
and universities

• CEPC International Workshop since 2014

• EU and US versions of CEPC WS since 2018

• Annual working month at HKUST-IAS (mini workshops and 
HEP conference), Hong Kong,  since 2015

CEPC CDR Released (2018.11)

CEPC workshop in Chicago, 2019

https://doi.org/10.1007/s41605-024-00463-y


CEPC International Collaboration-2

27 Collaboration Agreement MoUs related to CEPC signed Chinese participation in LHC Upgrades

IHEP-KEK SC Technology Collaboration for 20 years

http://www.ihep.ac.cn/xwdt2022/gnxw/hotnews/2024/202412/t20241220_7507219.htm

l

http://www.ihep.ac.cn/xwdt2022/gnxw/hotnews/2024/202412/t20241220_7507219.html
http://www.ihep.ac.cn/xwdt2022/gnxw/hotnews/2024/202412/t20241220_7507219.html


44Introduction to CEPC Project-J. Gao

HKUST IAS23 HEP Conference, Feb. 14-16, 2023, 

Hong Kong

https://indico.cern.ch/event/1215937/

The 2023 International Workshop on Circular 

Electron  Positron Collider, EUEdition,University

of Edinburgh, July 3-6, 2023 

https://indico.ph.ed.ac.uk/event/259/overview

CEPC International Collaboration-3

The 2024 HKUST IAS Mini workshop and conference were 

held from Jan. 18-19, and Jan. 22-25, 2024, respectively.

https://indico.cern.ch/event/1335278/timetable/?view=standard

The 2024 international workshop of CEPC, EU-Edition

were held in Marseille, France, April 8-11, 2024.

https://indico.in2p3.fr/event/20053/overview

The 2023 international workshop 

on the high energy Circular 

Electron Positron Collider (CEPC)

https://indico.ihep.ac.cn/event/19316/

The 2024 international workshop on 

the high energy Circular Electron 

Positron Collider (CEPC)

was held from Oct. 23-27, 2024, 

Hangzhou, China

https://indico.ihep.ac.cn/event/22089/

Professor Peter Higgs passed away 

on April 8, 2024. We miss him.

The 2025 HKUST IAS fundamental physics conference: 

Jan. 14-17, 2025, Hong Kong

https://indico.cern.ch/event/1454867/overview

CEPC Workshop EU Edition (Barcelona, Spain), May 5-8, 2024

FCPPNL, Bordeaux, France, June 10-14, 2024

https://indico.in2p3.fr/event/20434/overview
ASSCA2025, March 24, 2025, IHEP, China

https://indico.cern.ch/event/1215937/
https://indico.ph.ed.ac.uk/event/259/overview
https://indico.cern.ch/event/1335278/timetable/?view=standard
https://indico.in2p3.fr/event/20053/overview
https://indico.ihep.ac.cn/event/19316/
https://indico.ihep.ac.cn/event/22089/
https://indico.cern.ch/event/1454867/overview
https://indico.in2p3.fr/event/20434/overview
https://indico.in2p3.fr/event/20434/overview
https://indico.in2p3.fr/event/20434/overview
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CEPC Planning, Schedule and Teams

15th FY 16th FY

TDR (2023), EDR(2027), start of construction (~2027) -CEPC team (domestic)
CEPC accelerator and 
detector/experiments/theory
group is an highly experienced
team with strong international 
collaboration experiences. It has 
demonstrated its expertise and 
achievements in the following 
relevant projects, both domestic 
and international ones, such as:
BEPC-BEPCII (BES-BESIII)，BFELP，
CSNS，ADS，HEPS，LEP, LHC, 
LHCb, ILC, EXFEL, HL-LHC, BELLE, 
BELLE-II, CLEO, Daya Bay, JUNO, 
LHAASO, etc.
-CEPC international partners and 
collaborators 

Introduction to CEPC Project-J. Gao ASSCA2025, March 24, 2025, IHEP, China



CEPC Proposal Preparation (2025)

We will submit in 2025 the CEPC 
Proposal (in Chinese) to China’s
“15th five year plan” process

CEPC inputs to EPPSU2026
preparation is under way, 
and will be submitted before 
March 2025



CEPC in Synergy with other Accelerator Projects in China

Thanks for your attention

Project name Machine type Location Cost (B RMB） Completion time

CEPC Higgs factory

Upto ttar energy

Led by IHEP, China 36.4 (where 

accelerator 19)

Around 2035 (starting time 

around 2027)

BEPCII-U e+e-collider 2.8GeV/beam IHEP (Beijing) 0.15 2025

HEPS 4th generation light source of 6GeV IHEP (Huanrou) 5 2025

SAPS 4th generation light source of 3.5GeV IHEP (Dongguan) 3 2031 (in R&D, to be 

approved)

HALF 4th generation light source of 2.2GeV USTC (Hefei) 2.8 2028

SHINE Hard XFEL of 8GeV Shanghai-Tech Univ., SARI and 

SIOM of CAS (Shanghai) 

10 2027

S3XFEL S3XFEL of 2.5GeV Shenzhen IASF 11.4 2031

DALS FEL of 1GeV Dalian DICP - (in R&D, to be approved, )

HIAF High Intensity heavy ion Accelerator Facility IMP, Huizhou 2.8 2025

CIADS Nuclear waste transmutation IMP, Huizhou 4 2027

CSNS-II Spallation Neutron source proton injector of 

300MeV

IHEP, Dongguan 2.9 2029

The total cost of the accelerator projects under construction:39B RMB more than CEPC cost of 36.4B RMB



Huairou Campus

HEPS High Energy Photon Source

IHEP, Beijing Campus

BEPC Beijing Electron-Positron Collider

YBJ (retired)
International Cosmic Ray Observatory

LHAASO
Large High-Altitude Air Shower Observatory

AliCPT
Ali CMB Polarization Telescope

JUNO 
Jiangmen Underground Neutrino Observatory

Daya Bay (retired)
Daya Bay reactor Neutrino Experiment

HXMT
Insight Hard X-ray Modulation Telescope 

GECAM
Gravitational wave EM Counterpart All-sky Monitor

Jinan Campus

Dongguan Campus

CSNS China Spallation Neutron Source

HERD (2027) on 
Chinese Space 
Station

CEPC-SppC

CEPC Host Lab IHEP and its Large Science Facilities 

HUNT, underwater 

in south China Sea



HUNT
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• The CEPC TDR optimizations designs with high luminosity (30MW and 50MW) operations for all four 

energies (Higgs, W/Z and ttbar) satisfy the CEPC scientific goals.

• CEPC accelerator TDR international review and cost review were held from June 12-16, 2023 and Sept. 

11-15, 2023, respectively, and endorsed by IAC meeting held from Oct. 30-31, 2023. CEPC Accelerator 

TDR has be released formally on December 25, 2023 (arXiv： 2312.14363) and published in Journal 

Radiation Detection Technology and Methods (RDTM) on June 3, 2024: DOI: 10.1007/s41605-024-

00463-y https://doi.org/10.1007/s41605-024-00463-y .

• CEPC detector reference design will be released by June 2025.

• EDR site selection and geological feasibility studies have been started and completed in 2025. 

• Detailed preparation of CEPC EDR phase (2024-2027) before construction working plan and beyond have 

been established and executed with the aim for CEPC proposal to be presented to and selected by 

Chinese government around 2025 for the construction start during the ”15th five year plan (2026-2030)” 

(for example, around 2027) and completion around 2035.

• CEPC Accelerator EDR have progressed well with corresponding EDR funds and EDR human 

resources available, and have been reviewed by IARC in Sept. 18-20, 2024, IDRC in Oct. 21-23, 2024 

and IAC in Oct. 29-30, 2024 at IHEP. The 2nd IARC EDR meeting will be held in Sept. 2025.

• International collaboration and  participation are warmly welcome.

Summary

Introduction to CEPC Project-J. Gao ASSCA2025, March 24, 2025, IHEP, China

http://cepc.ihep.ac.cn/CEPC_tdr.pdf
https://doi.org/10.1007/s41605-024-00463-y
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