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Date and Time Topics Speaker

Oct. 31, 20:10 – 20:55 Overview of the CEPC Project and 
Implementation of 2021 IAC Recommendations

Haijun Yang

Oct. 31, 20:55 – 21:45 CEPC Accelerator: TDR + R&D Jie Gao

Oct. 31, 22:00 – 22:45 CEPC Detector R&D, Collaboration and Future Joao G. da Costa

IAC Accelerator Group

Nov. 1, 20:00 – 20:25 Sources of components, vendors and partners Song Jin

Nov. 1, 20:25 – 21:20 IARC Recommendation and Plan Yuhui Li

Nov. 1, 21:20 – 21:55 Sites and Civil Engineering Yu Xiao

IAC Physics & Detector Group

Nov. 1, 20:00 – 20:50 Detector and Validation Jianchun Wang

Nov. 1, 20:50 – 21:35 Physics and White Papers Manqi Ruan

Nov. 1, 21:35 – 22:00 Software Development Weidong Li



Outline
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➢ Introduction to CEPC
➢ Goal and Plan

➢ Consensus on e+e- Higgs Factory

➢ Highlights of CEPC R&D 
➢ Physics Program

➢ Accelerator R&D

➢ Detector R&D

➢ Project Global Aspects 
➢ Core Team, Institutions, Internationalization

➢ Funding for R&D and Industrial Engagement

➢ Project Cost Estimation and Sharing

➢ Project Timeline

➢ Implementation of IAC Recommendations 

➢ Summary and Prospect



Circular Electron Positron Collider (CEPC)
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𝒆+𝒆− Higgs (Z) factory

Ring length ~ 100 km

IP 1

IP 2

❑ CEPC is an e+e- Higgs factory producing Higgs / W / Z bosons and top quarks, 

aims at discovering new physics beyond the Standard Model

❑ Proposed in 2012 right after the Higgs discovery

❑ Proposed to commence construction in ~2026 and start operation in 2030s. 

❑ Upgrade: Super pp Collider (SppC) of 𝒔 ~ 100 TeV in the future.

➔ CEPC Accelerator：Jie Gao ➔ Sites and Civil Engineering: Yu Xiao



CEPC Major Milestones
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CEPC CDR Released (2018.11)

CEPC-SPPC Kickoff (2013.9) CEPC IAC Meeting (2015.9)



Consensus in HEP Community for e+e- Higgs Factory
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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.

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].

2020

The scientific importance and strategical value of an e+e- Higgs factory is clearly identified.



Comparison with other international Higgs factories
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CEPC Accelerator white paper for
Snowmass21, arXiv:2203.09451

Versus FCC-ee
o Earlier data: collisions expected in 2030s (vs.  2040s)

o Large tunnel cross section (ee & pp coexistence)

o Lower cost:  ½ the construction cost with similar 

luminosity up to 240 GeV

Versus Linear Colliders
o Higher luminosity for Higgs and Z runs

o Potential upgrade for pp collider 

CEPC has substantive advantage among mature e+e- Higgs factories (design report delivered) 
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Highlights of CEPC R&D



CEPC Physics Program (White Papers)
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Physics similar to FCC-ee, ILC, CLIC

❖ 2019.3 Higgs White Paper published (CPC V43, No. 4 (2019) 043002)

❖ 2019.7 Workshop@PKU: EW, Flavor, QCD working groups formed

❖ 2020.1 Workshop@HKUST-IAS: Review progress,  EW draft ready

❖ 2021.4 Workshop@Yangzhou: BSM working group formed

❖ 2022.5 Workshop of CEPC physics, software and detector

❖ 2022  Input for Snowmass study

Yangzhou (2021)

CEPC Operation mode ZH Z W+W- ttbar

𝒔 [𝐆𝐞𝐕] ~ 240 ~ 91.2 ~ 160 ~ 360

Run time [years] 7 2 1 -

CDR
(30MW)

L / IP [1034 cm-2s-1] 3 32 10 -

𝑳 𝒅𝒕 [ab-1, 2 IPs] 5.6 16 2.6 -

Event yields [2 IPs] 1106 71011 2107 -

Run time [years] 10 2 1 5

Latest
TDR

(50MW)

L / IP [1034 cm-2s-1] 8.3 191.7 26.6 0.8

𝑳 𝒅𝒕 [ab-1, 2 IPs] 20 96 7 1

Event yields [2 IPs] 4106 41012 5107 5105

➔ Physics & White Paper：Manqi Ruan
arXiv: 2205.08553



CEPC Physics Program: Higgs and EW
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• Precision Higgs, EW, flavor physics & QCD measurements at unprecedented precision

• BSM physics (e.g. dark matter, EWPT, SUSY, LLP, …) up to ~ 10 TeV scale

CEPC can reveal new physics 
at ~ 10 TeV or higher

CPC Vol43, No.4 (2019) 043002 

❖ O(100）Journal / arXiv papers



CEPC Physics Program: Higgs and EW
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• Precision Higgs, EW, flavor physics & QCD measurements at unprecedented precision

• BSM physics (e.g. dark matter, EWPT, SUSY, LLP, …) up to ~ 10 TeV scale



CEPC Physics Program: Discovery Potential
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Higgs decays into BSM particles, H→ X1X2

CEPC has significantly better detection sensitivity for 
dark matter and selected Higgs exotic decays than HL-LHC



CEPC Design and Technical Requirements
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Innovative Design

➢ 100km Full/Partial Double Rings

➢ Switchable operation for Higgs, W and Z

➢ Flexible injection modes to satisfy different energies

➢ World’s 1st design of a high energy/flux g-ray synchrotron light

Technical Performance

➢ High efficiency Klystron (aim at highest transfer efficiency)

➢ High performance SRF cavities (state-of-the-art Q and gradient)

➢ Novel magnets: Weak field dipole, dual aperture magnets (First Qualified 

Prototype)

Major Technology 
Breakthrough

➢ Plasma wakefield acceleration for Injector(New Acceleration Principle)

➢ High field superconducting magnet (Iron based HTS proposal)

CEPC focuses on innovative designs and key technology R&D to fulfill the 
challenging design requirement !



CEPC Accelerator Design Improvement & TDR
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Injection energy 30GeV

◼ 100 km double ring design (30 MW SR power, upgradable to 50MW).

◼ Switchable operation for H & Z, W modes without hardware change.

Operation mode ZH Z W+W- tt

𝒔 [𝐆𝐞𝐕] ~240 ~91.2 158-172 ~360

L / IP
[1034 cm-2s-1]

CDR (2018) 3 32 10 -

TDR (30MW) 5.0 115 16 0.5

TDR (50MW) 8.3 191.7 26.6 0.8

➔ Jie Gao’s talk

CEPC TDR S+C-band 30GeV Linac Injector

H

W&Z



Status of CEPC Accelerator R&D
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Specification Met

Prototype Manufactured



CEPC R&D: High Q SCRF Cavities
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Medium-temperature (Mid-T) annealing 
adopted to reach Q0 = 3.4E10 @ 26.5 MV/m

N-infusion adopted to reach 
Q0 = 6.0E10 @ 22.0 MV/m

At 2K

➢ 1.3 GHz 9-cell SCRF cavity for booster:  Q0 = 3.4E10 @ 26.5 MV/m
➢ 650 MHz 2-cell SCRF cavity for collider ring: Q0 = 6.0E10 @ 22.0 MV/m
➢ 650 MHz 1-cell SCRF cavity for collider ring: Q0 = 6.0E10 @ 31.0 MV/m

Vertical test of 650 MHz 2-cell cavity

At 2K

At 2 K

Q0 = 6.0E10 @ 31 MV/m 
Q0 = 2.1E10 @ 42 MV/m

650MHz 1-cell SCRF Cavity

All SCRF satisfied CEPC 
design specifications.



CEPC R&D: High Efficiency Klystrons
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❑ The 1st Klystron prototype, achieved efficiency  65%.

❑ The 2nd Klystron prototype tested at PAPS in 2022, design eff. is 77%, achieved eff.  70.5%

❑ The 3rd Klystron (MBK) is under fabrication, design eff. is  80.5%.

❑ High efficiency Klystron helps to reduce electricity consumption.

The 1st Klystron (tested)

The 2nd Klystron (tested)

The 3rd multi-beam Klystron 
(MBK) under fabrication

70.5% @ 630kW 



HTS SC Magnet and Iron-Based Superconductor
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LPF1-U test after the 2nd thermal cycle 

6865 A & 12.47 T @ 4.2 K 

Two apertures - 2*∅ 14 mm

10.2T 
(2018)

12.5T 
(2021)

16T 
(2025)

➢ Stainless-steel stabilized IBS tape achieved 
the highest Je in 2022

➢ Significantly reduced the cost and improve 
mechanical properties of IBS conductor.



CEPC Key Technologies R&D
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CEPC Conceptual Detector Designs
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2T Magnet

Yoke + Muon (m-RWELL)
Drift chamber

Si Pixel Vertex

Silicon wrapper

Preshower (m-RWELL)

Dual-readout calorimeter

IDEA concept

(also proposed for FCC-ee)

FST concept

(Full Silicon Tracker)

Magnet

(3T/2T)

LumiCal

(Baseline Design)

Particle Flow Approach

Yoke + Muon (RPC or m-RWELL)

SIT  TPC SET

FTD          ETD

Si Pixel Vertex

PFA HCAL

PFA ECAL

Magnet (3T/2T)

Crystal ECAL 

(Transverse bar)

PID (DC+ToF)

Silicon Tracker

PFA HCAL

Partially Yoke 

The 4th Concept 



Novel Conceptual Detector Design

21

Det Technology Det Technology

JadePix Crystal ECAL

TaichuPix Si+W ECAL

Arcadia Scint+W ECAL

CPV(SOI) Scint AHCAL

Stitching ScintGlass AHCAL

TPC RPC SDHCAL

CEPCPix MPGD SDHCAL

Drift chamber DR Calorimeter

PID DC Scintillation Bar

LGAD RPC

Silicon Strip m-Rwell

SiTrk+Crystal ECAL

SiTrk+SiW ECAL

C
a

lo
ri

m
e

te
r

M
u

o
n

L
u

m
i

P
ix

e
l 

V
e

rt
e

x
T

ra
c

k
e

r 
&

 P
ID

Detector World-class level CEPC design

PFA based (ECAL) ～ 15% / √E < 3% / √E (Crystal ECAL)

PFA based (HCAL) ～ 50% / √E ～ 40% / √E (Scintillating glass HCAL)

Novel detector design based 
on PFA calorimeter. Aim at 
improving BMR 4% → 3%



Status of CEPC Detector R&D
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➔ CEPC Detector R&D: Joao G. da Costa
➔ Detector and validation: Jianchun Wang

➢ Extensive detector R&D benefitted from experience
➢ Silicon strip : from  ATLAS detector upgrade
➢ MDI, Drift chamber & SC magnet : 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 chamber: with Italian colleague 
➢ Silicon tracker: with UK/Germany/Italian colleague 
➢ Silicon vertex: with French/Spain colleague 

PFA calorimeter

PFA ScW-ECAL and AHCAL 4D crystal ECAL 

Silicon vertex detector R&D (3-5mm)



CEPC PFA Calorimeter Prototypes
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➢ PFA ScW-ECAL & AHCAL prototypes: Test Beam at CERN (October, 2022)

ECAL

AHCAL
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Project Global Aspects



Synergies: IHEP experience with large projects 
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• IHEP is one of the few institutions in the world that can 
host a project like the CEPC:
• It has rich management experience and successful constructed 

many large scientific facilities
• It has full coverage of all technical disciplines for accelerators 

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

• It has all needed infrastructure for construction of large 
facilities

• It has successfully hosted international projects such as BESIII, 
Daya Bay, JUNO, LHAASO, etc. 

• CEPC is committed by IHEP and workplan endorsed by CAS

BES III BEPC IIDayaBay HEPSCSNS

HXMT

LHAASO

JUNO



CEPC R&D Status

26

CEPC R&D

~ 50% cost of acc. 

components

BEPCII / HEPS

~ 40% cost of acc. 

components

• CEPC received  260 Million CNY from MOST, CAS, NSFC, etc for R&D
• Large amount of key technologies validated in other projects: BEPCII, HEPS, …

 10% missing items consist of anticipated challenges in the machine integration, 
commissioning etc. and the corresponding international contribution 

➢ High efficiency klystron

➢ 650MHz SRF cavities

➢ Key components to e+ source

➢ High performance Linac

➢ Electrostatic Deflector

➢ Cryogenic system

➢ Novel magnets: Weak field dipole, dual 

aperture magnets

➢ Extremely fast injection/extraction 

➢ Vacuum chamber tech.

➢ Survey & Alignment for ultra large Acc.

➢ MDI

➢ High precision magnet

➢ Stable magnet power source

➢ Vacuum chamber with NEG coating

➢ Instrumentation, Feedback system

➢ Traditional RF power source

➢ SRF cavities

➢ Electron Source, traditional Linac

➢ Survey & Alignment 

➢ Ultra stable mechanics

➢ Radiation protection

➢ Cryogenic system

➢ MDI



CEPC Industrial Promotion Consortium (CIPC)
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• CIPC, established in 2017, composed of  70 high tech. enterprises, covers Superconducting materials, SC 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 strongly promote relevant technology development (cost-benefit).

• CEPC study group is surveying main international suppliers.

CCT SC Magnet Klystron SC Coil Winding
➔ Sources of components, vendors and partners ：Song Jin



CEPC Team
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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, LHCb …

117 accelerator + ~300 detector staffs currently, 

+ ~ 400 from BEPC/BESIII/JUNO/HEPS/...

once CEPC approved 
Management team, 

leading scientists

CEPC Organization



CEPC International Committees
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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

International Advisory CommitteesCEPC Organization



CEPC International Efforts
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• Conceptual Design Report: 1143 authors from     
221 institutes ( including 140 Intl. Institutes )

• 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)

• Recent CEPC Workshop: Oct.24-28, 2022 

(423 registrants, 285 talks, 38 posters)

CEPC attracts significant International 
participation 

CEPC workshop in Chicago, 2019



CEPC International Efforts
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➢CEPC provides critical input to ESPPU & Snowmass as a major player

➢Team member actively participated intl. 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. 

ESPPU input Snowmass input

ESPPU 2019

ICHEP 2022 ICHEP 2022

ICHEP 2018

arXiv: 1901.03170
1901.03169

arXiv: 2203.09451
2205.08553



CEPC Cost Estimation and Sharing
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• Cost estimated with two indpendent methods, 
agrees at 10% level

• CEPC design relies on well studied, or mature 
technology reducing uncertainties on Cost 
estimation

• Cost estimation for TDR phase is progressing: 
no major change

CDR Cost:  1000 independent items added up

~ 5B CHF

Funding Sources Funding Model #1 
(Billion RMB)

Funding Model #2
(Billion RMB)

Central Government 25 10

Local Government 5 20

International Partners 6 6



CEPC Cost Estimation and Optimization

33D. Wang et al.,  JINST 17, P10018 (2022)

➔ 2M H + 1T Z

➔ 1M H + 1T Z

➔ 2M H + 1T Z + 1M Top

➔ 1M H + 1T Z + 1M Top

◼ Optimization of CEPC total cost with physics operation vs. Circumference (km) 

➔ 80km

➔ 100km

➔ 100km is optimal for CEPC and SppC



CEPC Project Timeline
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➢ 2023: Accelerator TDR;  2026: EDR; Start construction upon approval

15th FY 16th FY
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Implementation of IAC Recommendations



IAC Report: Recommendations - Overview
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Recommendation 1: The CEPC team increase its effort on generic worldwide
accelerator and detector R&D and explore further collaboration with the CLIC, ILC,
FCC-ee, and SuperKEKB groups for common effort in the accelerator and detector
technical development.

Development:
We are gradually increasing collaboration with international colleagues for common
efforts on generic worldwide accelerator and detector technical development.

• May, 30 2022, Xinchou Lou, FCC Week on “Status of CEPC and possible synergies with FCC-ee developments”
• Since Feb. 2022, the extension MNPP-01 MoU of IHEP with SuperKEKB is ready for signatures.
• Jan. 1, 2022, J. Gao became CERN Machine Advisory Committee (CMAC) Member
• May 25, 2022, J.Gao became TTC Executive Committee (EC) member (TTC collab. with ILC)
• Feb. 16, 2022, the 10th IHEP-KEK collaboration meeting on SCRF technologies
• Oct. 12-14, 2022, attend CALICE collaboration meeting in Paris (in person) 
• Oct. 25, 2022, attended ECFA-WG3 meeting aiming for Detector R&D Theme (DRDT) study

Joint research studies in 2022: 
• FCC-ee tuning working group, FCC-ee beam-beam efforts
• SuperKEKB beam beam working group, simulations of injection eff. and detector background
• CMOS Pixel , LC-TPC, Drift Chamber, CALICE, Muon scintillator
• Key4hep software development
• … ➔ CEPC Detector R&D, Collaboration and Future：Joao G. da Costa



IAC Report: Recommendations - Overview
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Recommendation 2: The IAC would like to understand the implications on the
international nature of the project of a large contribution from local government.

Development:
Although the CEPC project will be mostly covered by local government to fulfill the
baseline design and infrastructure, it will still maintain strong international
collaboration, eg:
➢ Accelerator (partial contribution from international partners)
➢ Detectors (50% or more from international institutes)
➢ Upgrade SR power: 30MW -> 50 MW (main contribution)
➢ Upgrade energy: 240 GeV -> 360 GeV (main contribution)

➔ CEPC Detector R&D, Collaboration and Future：Joao G. da Costa



IAC Report: Recommendations - Overview
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Recommendation 3: The IAC looks forward to a presentation of independent
assessment about social cost-benefit analysis of the CEPC project.

Development:
Institute of Science and Technology Strategic Consulting, CAS is carrying out an
independent assessment of Social Cost Benefit Analysis for the CEPC project
since October 2021. The assessment includes:
➢ Scientific impact
➢ Technology impact
➢ Economic impact
➢ Education and Training impact
➢ Social impact

The report is under preparation, it’s expected to have a draft in Dec. 2022.



IAC Report: Recommendations - Overview
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Recommendation 4: The IAC would like to discuss the integrated high-level
timelines for both the accelerator and the detector from now until the start of
commissioning.

Development:



IAC Report: Recommendations - Management
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Recommendation 5: The IAC encourages further effort and is looking forward to
seeing the complete roadmap for accelerator-based particle physics in China.

Development:
➢ Two major projects are proposed for accelerator-based particle physics in China
➢ CEPC: CDR(2018), TDR(2023), EDR(2026), Construction(2026-2034), Physics(2036-)
➢ STCF: CDR(2021), TDR (2024), Construction(2024-2030), Physics (2031-)

➢ Both are under development, domestic and international review and evaluation.

STCF 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031-2040
2041-
2042

CDR

TDR
Construction
Physics Run

Upgrade

From Haiping Peng (USTC)



IAC Report: Recommendations - Management
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Recommendation 6: Exploitation of online communication with foreign
collaborators such as remote meetings and workshops should continue and even
be extended to educate and outreach activities by inviting prominent international
scientists online. Planning for R&D and prototyping activities should take into
account possible delays and cost increases due to disruption in the supply chain.

Development:
➢ During the pandemic, it’s difficult to have in-person meeting with foreign

collaborators due to travel restriction.
➢ We organized online CEPC workshops (twice/year), CEPC Days (monthly), Topical

workshops (e.g. Physics, Detector & Software, MDI), CEPC Physics and Detector
Plenary meeting (weekly) and many subgroup meetings to continue the CEPC
R&D activities and keep communication with foreign collaborators.

➢ Due to disruption in the supply chain, some ongoing R&D and prototyping
activities have delays and cost increase, it will be considered in future plan.



IAC Report: Recommendations - Management
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Recommendation 7: Both the Chinese and international scientific community
should maintain strong communication and try further to strength the existing
cooperation, whenever possible.

Development:
➢ We fully agree to maintain strong communication and further strength the existing

cooperation between Chinese and international HEP community.
➢ China-CERN Joint Research Center, annual meeting since 2019
➢ IHEP-KEK Collaboration meeting on SCRF technologies
➢ Actively participate international collaborative R&D (e.g. CALICE, RD, LCTPC)
➢ CEPC colleagues attended international meetings (ICHEP in Italy,

Snowmass in US, CALICE meeting in France, CALO2022 in UK etc.)
ICHEP 2022



IAC Report: Recommendations - Accelerator
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Recommendation Acc#1: Make a detailed plan for the EDP work-packages, in
such a way that international experts can be involved in the studies at work-
package or overall integration level. Consider involvement at various levels, from
advisory to execution of the WP tasks. The transition between TDR and EDP should
be as seamless as possible.

Development:

➢ Three IARC review meetings (online) were organized in 2021 and 2022. The progresses of
design optimization and key technology R&D were reviewed. In the latest review meeting
and written report, IARC advised that CEPC team can commence TDR writing.

➢ In the TDR study, various work-packages are established such as accelerator design, magnet,
RF power source, SRF cavity, instrumentation, vacuum, MDI, etc. Each work-package has
designated person in charge.

➢ Accelerator TDR will be completed in early 2023, followed by Engineering Design Report,
similar work-packages will be created. This process makes the transition seamlessly.

➔ IARC Recommendations and Plan：Yuhui Li



IAC Report: Recommendations - Accelerator
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Recommendation Acc#2: Prepare a list of potential strategically important
industrial partners outside China and work with international laboratory partners
to explore if prototyping for the CEPC and the SppC can be executed as
collaborative projects with these laboratories.

Development:

➢ CEPC team has made numerous efforts to execute the key technology R&D and to
be ready for CEPC construction. Mass production of components with high budget
ratio are matured based on domestic industrial ability.

➢ CEPC team is open and welcome strategic international laboratory partner and
industrial partners to address advanced key technologies. It is still progressing.

➔ Sources of components, vendors and partners ：Song Jin



IAC Report: Recommendations - Accelerator
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Recommendation Acc#3: Initiate the development of a high-level, integrated
overview of the project identifying the many dispersed resource needs and
potential gaps to increase the overall confidence in project success. This could be
carried out in parallel to the revisited cost estimate.

Development:

➢ With the completion of other large-scale scientific projects (e.g. HEPS, JUNO),
CEPC will gain significant manpower and expertise with increasing confidence in
project success.

➢ Although the major parts of key technologies are explored, there are still many
design and technical challenges in accelerator construction. The potential gaps
will be further closed down in the coming EDR with international collaborations.



IAC Report: Recommendations - Accelerator
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Recommendation Acc#4: Increase the effort devoted to overall project
integration issues, such as control systems, power, component series production
and avoidance of dependence on single production sources, on-site storage
facilities, scheduling, installation including transport and pinch planning,
alignment both during installation and repeating as necessary thereafter etc;

Development:

➢ IHEP has successfully constructed several large scale scientific facilities, and gain
rich experience for project construction and management.

➢ The integration issues is still a weak point for current CEPC preparation. We will
work intensively on this aspect in the EDR studies.

➢ We look forward to collaboration with international partners in the control system
since many challenges are foreseen to control a 100km accelerator never built
before.



IAC Report: Recommendations - Accelerator
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Recommendation Acc#5: Carry out a comprehensive re-costing of the design at
the time of the TDR. Organize a costing review under the supervision of an
appropriately augmented IARC. Establish a comprehensive database system to
document all aspects of the project and implement a formal change-control system
to document the evolution of the TDR baseline.

Development:

➢ Many efforts have been made to re-evaluate the construction cost which will be 
reviewed by augmented IARC and included in the TDR.

➢ We recognized the importance of a comprehensive database system. An 
appropriate database system was explored and in the optimization phase. 



IAC Report: Recommendations – Detector & Physics
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Recommendation DP#1: The group is encouraged to continue its physics
studies in this domain and explore full detector optimization with optimal flavour
physics outcomes in mind.

Development:

➢ A dedicated task force is organized, aiming at Tera-Z flavor physics white paper.
• It covers physics analyses, detector optimization and global interpretation.
• Tera-Z has strong comparative advantages V.S. LHCb & Belle-II,

i.e., time dependent CP measurement, measurement with Bs, LFU, LFV etc.
➢ From benchmark studies, we understand better the requirement to the detector. i.e.,

• PID 3s Pi-Kaon separation – equivalent to 3% dE/dx or dN/dx at Drift Chamber,
together with 50 ps ToF measurement from Calorimeter or alternative, etc.

• EM resolution < 3%/sqrt(E)➔ B0/Bs meson can be separated with 2 p0 final state
• VTX: spatial resolution of 5-10 microns for secondary vertex➔ provide excellent time

resolution and support Jet Flavor tagging/Charge measurement, etc.

➔ Physics & White Paper：Manqi Ruan



IAC Report: Recommendations – Detector & Physics
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Recommendation DP#2: Physics studies and detector optimisation for the
central physics objectives towards precision measurements of H, tt-bar, Z and WW
should continue in order to explore the full precision-physics potential and the
cumulative added value of the four energy stages.

Development:
➢ We synergize physics studies with Snowmass studies, submitted 20 LoI and 

resulted in Journal/arXiv papers and CEPC Physics Whitepaper for Snowmass. 
➢ We conclude on multiple core measurements (i.e., H->bb, cc, gg; H->mm), and 

update anticipated precisions w.r.t. the latest CEPC beam parameter & operation 
scenarios. Global fitting is performed to understand the physics reach using 
SMEFT etc. 

➔ Physics & White Paper：Manqi Ruan



IAC Report: Recommendations – Detector & Physics
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Recommendation DP#3: The overall simulation and computing projects have 
reached a notable level of maturity, but we second the request by the coordinators 
to allocate more human resources to properly support these efforts, which are 
crucial to the study of the physics potential and detector performance.

Development:
➢ The offline team has about 8 FTEs faculties working on software development.
➢ In the past year, additional temporary personnel was recruited to solve the 

problem of manpower shortage. New members include 
- 1 postdoc, 2 PhD students, 1 master student.

➢ For people from local universities, they are required to work at IHEP to facilitate 
teamwork and communication. 

➢ Recently, a new job position related to CEPC software development is open to 
further boost the strength of the team. The team is expanding.

➔ Software Development：Weidong Li
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Recommendation DP#4: It is crucial for the Chinese CEPC detector group to be
even more involved and visible in the more generic worldwide R&D activities, as it
did successfully for calorimetry in the CALICE collaboration.

Development:
➢ CEPC detector group has more involvement

and visibility in generic worldwide R&D
activities including silicon vertex & tracker,
TPC, DC, PFA calorimeters etc.

➢ Jianchun Wang and Haijun Yang are serving
as CEPC contact persons at ECFA-WG3 which
coordinates worldwide detector R&D
activities for Higgs factories and general
applications.

ECFA-WG3 Contacts
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Recommendation DP#5: There should be regular meetings of the International
Detector R&D Review Committee, IDRC. In future these should be regular meetings
occurring at least annually.

Development:
➢ An updated version of the document requested by the IDRC with the list of on-going CEPC detector

R&D activities was produced and sent to the IDRC in April 2022.
➢ The IDRC chair made two attempts to organize a meeting in 2022, but unfortunately it was not

possible to secure the presence of enough committee members.
➢ Following discussions with the IDRC chair, and in line of the current international situation, the chair

suggested a modification of committee charge from “Evaluate International proposals for detector
R&D relevant to the CEPC” to a more technical advisory capacity on detector R&D being pursued.

➢ Given that this committee was created following an IAC recommendation, we would like to discuss
this possibility with the IAC committee, before calling for another committee meeting.

See Joao’s presentation for further details

➔ CEPC Detector R&D, Collaboration and Future：Joao G. da Costa
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• Made suggestions to MOST for R&D support and validations of key technologies & innovations   

• Carrying out design improvement, R&D, site investigations-study

• R&D and made major progress + breakthroughs in common technologies

• CEPC physics whitepaper; physics potentials input for Snowmass

Continuing R&D and deep understanding of physics potentials 

International Collaboration and Engagement

• Engaging actively in ILC, FCC as well as HL-LHC upgrade activities, enhancing CERN-China relationship

• Actively participating international detector R&D collaborations: CALICE, LPTPC, RD*, DRDT, …

• Finding and sharing solutions to common issues (design, accelerator/detector components, …) 

• Hope we will have in-person meeting and collaboration in the coming years
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