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CEPC has
two detectors

CEPC collider ring (100km) CEPC booster ring (100km)
CEPC TDR S+C-band 30GeV linac injector

ESBS: Electron source & bunching system PSPAS: Positron source & pre-accelerating section
FAS: First accelerating section 585 Second accelerating section
EBTL: Electron bypass transport line TAS: Third accelerating section

EBTL [ ] = Damping ring
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CEPC Accelerator System Parameters in TDR/EDR

Linac Booster Collider
Hi Z tt
Parameter Symbol Unit Baseline un - ,H - W, 4 1885 W
Offaxis | Offaxis | Onaxis | Off axis Off axis injection Number of IPs 2
injection | injection |injection| injection J
Energy E.JE,, GeV 30 Circumfer. km 99.955 Circumference (km) 99.955
Injection GeV 30 SR power per beam (MW) 30
Repetition | . 100 e 53 Energy (GeV) 120 45.5 80 180
rate rep Extraction | oy [ 180 120 80 ' 2y '
— energy [Bunch number 268 11934 1297 35
Bunch number 35 268 |261+7| 1297 3978 5967
number per lLor2 Maximum |Emittance /€, (nm/pm) 0.64/1.3 | 0.27/1.4 0.87/1.7 1.4/4.7
pulse nC 0.99 0.7 20.3 0.73 0.8 0.81
bunch charge |Beam size at IP o, /0, (um/nm) 14/36 6/35 13/42 39/113
Bunch nC 153) Beam current mA 0.11 0.94 | 0.98 2.85 9.5 14.4
charge ’ SR power MW | 0.93 0.94 1.66 0.94 0.323 0.49 Bunch length (natural/total) (mm)| 2.3/4.1 2.5/8.7 2.5/4.9 2.2/2.9
Energy Emittance nm 2.83 1.26 0.56 0.19
spread og 1.5X1073 RF frequency | GHz 1.3 |Beam-beam parameters §x/§y 0.015/0.11{0.004/0.127{0.012/0.113| 0.071/0.1
RF voltage GV 9.7 2.17 0.87 0.46 |RF frequency (MHz) 650
Emittance £ nm 6.5 Fullinjection |t 51 1 014 | 016 | 027 | 18 08 | [Luminosity per IP (10% em?s) | 5.0 115 16 0.5
from empty
) i ) Luminosity per IP (10* cm2 s7!) 5 115 12 0.59
Running scenarios: Higgs 10 years, Z 2 years, W 1 year, ttbar 5 years I From J. Gao’s formula below f
Factory of
illian i _ _ 1+r ﬂ
i Lmax [cm™2 s71]= 0.158 1034 |3( [;_111)1] ’C [mIZ[Zl/L]N (P,IMW]/E[GeV]?*)e32z (1+0.000505%®;) (). Gao’s formula)
. 200 Millinn W W- puirs y Y e
Transport lines 6DNK ¢4 pairs @ for isomagnetic machine with crab-waist collision
©) 4
(5) @, CEPC Technical Design Report (TDR) includes:
® Collider © 1) CEPC Accelerator TDR released on Dec. 25, 2023
Booster 180GeV < 2) CEPC Detector ref-TDR (reference design)
30~180GeV e —| dump . .
DR1.1GeV >\ has been completed and reviewed by IDRC in
> April and Sept. 2025, and will be released in 2025
The CEPC accelerator E atus and 7
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CEPC Milestones and Timeline

Year 2012 2013 2015 2017 2018 2023 2025 2027 ~2030’s construction

Accelerat Accumulated

human | lrator ” Proposal (2030) for CHPC entering 16" five-year-plan
Year human spending

resource .

Billion RMB |h h u J

2015 50 - | U L lJlJ.J.J
2018 100 - .
2023 200 0.2 e
2025 300 0.3
ST T : lh]U | IJ 'J |J h | 36.4B RMB
2031 2800 AL . " Total constructio
2035 2500

CEPC EDR site
study and civil
engineering design

CEPC Kickoff meeting in Sept. 2013 CEPC detector reference design

released in Oct. 2025

2012.9 2013.9 2015.3 2017.4 2018.11 2023.122024 ~ 2027 ~2030’s construction
CEPC proposed Pre-CDR Progress report CDR TDR EDR

J. Gao, “The Status of the CEPC Project in EDR”, submitted to [IMPA , 2025, arXiv:2505.04663, https://doi.org/10.48550/arXiv.2505.04663

The CEPC accelerator EDR Status and 5
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CEPC EDR Goal, Scope and Plan

it satnfy

LON coratris

. 1
canvdates o 4 gy
worve | weter resees socied @ o
pownr a8 B, S
o et b cond g
g wamspaetation ! IS e grotopid
e N
3 o irplete Ot MITE e
""\g\\\\-‘ o m;.‘\ b e —_— genecal utiity raciiEy
wee ot ©F warnf eE wironmere 1
< ooa € o ® .y . cedaion, secunty, o=
cepC R T et 31 Cameleta the ¢ sor tha sppIcINEn 10
pe CEV e 80 g EOR reports (o3 12 z
oW onzhs R ot phan
(e O et plan £ comatractmn 0 the L4 frve ve vos the e
of gomatt s ara i 107
s o o0e t\\|°‘~m‘ seaphod analyah ennd wend !
e ard - gl Whe OFE

e

in the Eng
s regard eI

o rrati

s
prosonypIE AN
ome lme 3

\rdoeTrate d iy
m—_——— L L
g AUt

graled com

A

wis iimralanor

% OuT deth

w wsraeea (9
W P 2 wpwnral W
g ML
L tiad
imwgranen oy e In phe peEL

by i EATS
mpmmant the 1 prowdite ruhtple

Jhactn I

y3 prosucho”

g the

« auomti MAgnets ¥

thousants o machine

Fatabiben the mive (avicos Dce with the comple

WY BTUTTE COMEOmENt, ENITEY MEEITEmect yyrteTe feat

Imwitigate mo

e static weras Inciading efect of BP4 erroes and mul’

wrd the Bowm based shgnmest for the man magnets ot ¢

Irwwatigare the procedires for tha fArst s inpecsion

Furthies VadeoM tetmern the colhder lance, MOL

Improve the Synams

serture for tha tare machne

Pete t the engicoering design, ¥ ol the wccehmator gty 7005

FATmetacs o it e engnes g

Iwmligete on ¥ L

Impiove the gicbal cocrectinne and emezance taning with

Yo Sty & e Cabusest famae s aeder U faiblate devar gy

Further impeove the beam U time inchiding latsce,

Lietwens the colbider e | Po1ine reqebntmecs and 1t
E—

IARC/IAC recommendations

Accelerator EDR goal, scope and working Plan of 35 WGs is a documents of
33 pages (has been reviewed by IARC in Sept. 18-20, 2024 at IHEP)
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CEPC Key System EDR Progresses-1

CEPC Accelerator Key System EDR Progresses

-2025 March 20, CEPC booster magnet automatic fabrication line ready for construction (under construction, to be
completed in 2025-2026)

-2025 April 17, CEPC polarization cathode material and test facility ready for fabrication

-2025 April 25, CEPC vacuum chamber NEG coating automatic fabrication line ready for construction (under
construction, to be completed in 2025-2026)

-2025 April 28, 650MHz full size cryomodule ready for construction (under construction, to be completed in 2025-2026)
-2025 Feb. CEPC accelerator survey started (99.955428km)

-2025 July, CEPC accelerator components, vertical shafts (10) and horizontal access tunnels (12) naming systems are
decided

-2025 July, CEPC booster detailed installation scheme studies started

CEPC Accelerator Key System EDR International Mini Reviews (Required by IARC)

-2025 April 24, CEPC alignment and installation EDR international mini review

-2025 May 14,15, CEPC cryogenic system (+650MHz cryomodule) EDR international mini review
-2025 May 29, CEPC booster dipole and sextupole combined magnet EDR international mini review
-2025 June 9-10, CEPC MDI EDR international mini review

-2025 June 9-10, CEPC EDR site geological feasibility study review

-2025 July 31, CEPC vacuum chamber type EDR international mini review

J. Gao, “The Status of the CEPC Project in EDR”, submitted to IMAPA , 2025, arXiv:2505.04663, https://doi.org/10.48550/arXiv.2505.04663
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CEPC Accelerator EDR Key Progresses-2

-2024 Dec 9, CEPC EDR site geological study and civil engineering design tasks
Have been assigned to “Power China Hua Dong Engineering Corporation Limited
(HDEC)”

-2025 June 9-10, CEPC site geological study and site selection choice

review meeting was held and CEPC Xinmi Site of Henan province was
recommended as the proposed construction site to Chinese government, and
more detailed studies will be completed by the end of 2025.

-2025 Sept . 5, CEPC EDR accelerator and civil engineering cost have been
updated.

-2025 Sept. 8, CEPC accelerator/auxiliary facilities TDR/EDR progresses and site
geological study/selection/civil engineering design status and progresses have
been included in the CEPC Proposal




IARC+IAC 2024 Recommendations and Reactions 9

CEPC Alignment Review Meeting Thisetable ¢ o 4 At o g - H$uAL BN A Mini-Review of C A
i £ BHSEALE N UL f ‘ R A Huz fini-Revi f CEPC MDI
Apnil 24225, 2025, [HEP. HEPS Campus " g Institute of igh Enengy Mrysicx ; - y Instétute of High Envrgy Physics CEPC MDI Misi- Review Commmitt
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Dare & Timse: Aprid 2425, 2025, 900 1800 Beljimg e (1 1C+¥) 110 N13%
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CEPC Synchrotron Radiation Shiclding Schemes C  CEPC-MDI-Mini-Review Committee Members
Muonucly Boscolo INFN Frascati, Chair

According to the recommendations of IARC and Resien Meeting Xinoye H UTSC
IAC in 2024, all five International mini-reviews % iy vial

Roberto Keesovan CERN/Trunssnitex SA

have been carried out in 2025: 3™ July, 2025, Online & Beijing Michacl Komtginns  PSI

1) Alignment (April 24-25, 2025) A e,
2) SRF cryogenic system (May 13, 2025)

Topic: Venfication of the CEPC TDR vacuum chambes Committee Members

3) Combined booster magnet (May 29, 2025) —— e o
s lding destgn m comparnson wWith antechambey el ! . N 3 '
4) MDI (June 9-10, 2025) ok N I Markus Widorski, CERN Preliminary replies to the IARC (2024) report

vicuum system with photon absorbers Adolfo Esposito, INFN

5) Vacuum chamber (July 31, 2025) Roberto Kersevan, CERN has been sent to IARC/IAC chairs

Preliminary replies to the mini review reports Mika Masuzawa. KEK

ini H H ; Final Committee Report Wen Kang. ITHEP
have been sent to mini review committee chairs Guanghong Wang, SARI
and IARC/IAC chairs also Submitted 19" August. 2025




CEPC IARC, IDRC and IAC Meetings since EDR .

CEPC TIARC meeting was held from Sept. 18-20, 2024 ‘

https://indico.ihep.ac.cn/event/22311/

CEPC IARC meeting was held

from Sept. 16-19, 2025

CEPC IAC meeting in 2024 was held from Oct. 29-30, 2024
https://indico.ihep.ac.cn/event/23450/timetable/

‘ CEPC IAC meeting will be held ‘

from Nov. 20-21, 2025

The CEPC International Detector
Committee Meeting in 2024

The International Detector Review Committee (IDRC)
held its inaugural meeting at IHEP, Oct 21-23, 2024, to
review the status and plan of Ref-TDR.

https://indico.ihep.ac.cn/event/23265/

CEPC Detector Reference
Design Report submitted
to arXiv on Oct. 7, 2025
https://arxiv.org/abs/2510.05260

CEPC IDRC meeting was held from April 14-16, 2025
https://indico.ihep.ac.cn/event/25539

I CEPC IDRC meeting was held on Sept. 10, 17 and 24, 2025 I



https://indico.ihep.ac.cn/event/23265/
https://indico.ihep.ac.cn/event/23450/timetable/
https://indico.ihep.ac.cn/event/22311/
https://indico.ihep.ac.cn/event/25539/
https://arxiv.org/abs/2510.05260

2"d JARC EDR Review Meeting Talks (2025) '

H“‘j;' M‘:& 5
Talk Sep 17th
Be.lj & Talk Speaker Title 2055
time  {jme n. tnesd
Wednesday
3812)51 Sl 9:00 5" IARC preparation meeting (closed)
Tuesday 9:05 s Yifang Wang ~ Welcome
9:10 15 Xinchou Lou  CEPC general status and news 1
9:25  30+5' Jie Gao CEPC Accelerator EDR Status and beyond 2
10:00 30 Coffee break
10:30  25'+5' RuiGe/MeiLi Summary of cryogenic system mini review 3
11:00 25'+5' Xiaolong Wang Summary of alignment mini review 4
) Sha Bai/Haoyu S
11:30 545" Shi Summary of MDI mini review 5
12:00 Dou Wang Sqrr}mary of booster dipole magnet+sextupole 6
25'+5' mini review
12:30 90’ Lunch
14:00 25'+5' Guangyi Tang Summary of vacuum chamber mini review 7
14:30 25'+5' Haijing Wang CEPC survey and hardward design status 8
) . Installation procedures of the Booster magnets Sep 18th
15:00 P Xiaolong Wang — 9 bos
1530 30'  Coffee break hursday
16:00 e Solenoid compensation scheme and alternative 10
25'45" schemes
16:30 S Slmulatlon qf injection at commissioning and 11
25'+5' orbit correction
Yiwei . .
17:00 Wang/Bin Studle':s of the tolerance to machine errors at all 12
energies
25+5' Wang
17:30 3¢ IARC members Closed session

The talks in red are required by IARC

Conventional facility and control methods for the

9:00 25'+5' Rapetiay tunnel temperature 0
9:30  25+5' Wen Kang CEPC booster magnet production line 14
10:00 25+5' Yongsheng Ma CEPC vacuum chamber production line 15
10:30 30 Coffee break
11:00 25+5' Dapeng Jin Control system 16
11:30  25'+5' Xiaohao Cui Collimators in the collider rings 17
12:00 25+5' SongJin/Lei Ye DeepC electronic documentation system 18
12:30 90 Lunch
14:00 25'+5' Zusheng Zhou  CEPC high efficiency klystron development 19
14:30 N.a Wi CEPC collective effects 20

25'+5" Liu
15:00 25+5' Zhe Duan CEPC polarization studies 21
15:30 30" Coffee break

IARC discussion and Q/A with CEPC accelerator speakers (partly

16:00 .

30" closed if needed)
17:00 60 IARC members Closed session
9:00 25'+5"  Jinhui Chen Injection/extraction system 22
9:30  254+5' Jingyu Zhang CEPC linac injector 23
10:00 25'+5' Dazhang Li CEPC plasma injector 24
10:30 30" Coffee break
11:00 25+5' Daheng Ji HEPS and BEPCII-U commissioning experiences
11:30 25+5' Jianfeng Liu Civil engineering design 25
12:00 25'+5' Qingjin Xu SppC high field magnet dipole development 26
12:30 90 Lunch

IARC discussion and Q/A with CEPC accelerator speakers (partly

14:00 .

90 closed if needed)
15:30 30" Coffee break
16:00 120 IARC members Closed session
18:30 180 Banquet
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Second CEPC TARC EDR Review Report

CEPC IARC EDR Review Conunittee

&L Hl'[lrn-ggyl w2025

The CEPC Stady Group, hosted by the Tostitute of High Exergy Physics (ITHEP ). has hoen working on the
e it development of a focelront « e collider e n Higgs Gctory thal can extend to energles comvespomding
to the production of Z, WW and topequark paies, with the upgrade potential to s =~ 100TeV pp collider,
The CEPC ropresents o graned plan proposed, studied, and to be constencted by Chiipese sclimtists in clos
collaboration with internationnl partners.  The CEPC Aceolerator Tochnical Design Report wiss reloased in
Dessopnbsor 2023, which documents the design, the onteonss of the RED of kev tochnologies, the techinies)
systems, and the cost estimate of the CEPC %0~ collider. Gaing beyond the accelerutor TR and proparing
the CEPC for the constraction that may begin in 2027-8, the CEPC Study Groap has started the Engineering
Design Study for which the outcotse will e docamented koo formal repoat (EDR). The CEPC Study Group

plans to sabmit o proposal to the Clibuese gosernment pegquesting the fncluston of the CEPC i the 16th Flv
Yoenr Plan. The Inteenntional Accelerator Review Comnittee (TARC). chalred I De. Matin Encien Bloglud
(INEN, Fraseati) & asked to comduct the oeview on the developrent of the CEPC aeoelerator techimivnl systenms
within the context of the EDR study, The Committoe is specifically asked to review and comment on the
following aspects:

1. Havo the CEPC accelosator activities hoen carried ont secording to the EDR plan?

2. Has the CEPC pecvlerator teamn implemented or heven adidressing the recommendations amd snggestions
ghven by the TARC ol tlee TAC [ 20297

4. Are the stidies and voplies to the concorns of the TARCs and the TAC s concorns satisfactory”

L 1= the overall EDR progress oo teack since Che 2024 review™?

o Are there wenk podnts in the CEPC accolerstor EDR program? 1 =0 how can they be romedied”
6. Auy other ixsues you notice or any improvesnents You may suggest

It is roquested Hhat o Committeo report responding to these churges bo forwarded 1o the CEPC Steering
Committee Chalr, Professor Yifang Wang by October 20, 2025

1 Executive Summary

The second CEPC [ARC' EDR Review meeting wias held in-person (with a few members joining on Zoom) at
IHEP over the period of September 16-19, 2025,

The committee was invited to evalnate the advancement made sinee last year's review (September 2024) of
the Engineering Design Study towards the construction of CEPC. A total of 26 talks were presented on the
mast challenging topies.

The committee wishes to congratulate the CEPC accelerator team for the excellent progress toward com-
pletion of the EDR phase,

The committee appreciated the quality of most of the presentations and was impressed by the achievements
shown. The committee was pleased to see that many of the Key systems, such as, for example, the high-efliciency
klystron R&D, are progressing at full speed and with successful results,

An important change since the previous meeting of the committee is the choice of the site, which represents
a major milestone for the project. Many work packages can now become more concrete,

CEPC accelerator team will continue to work
EDR and address the recommendations from
IARC towards the goal for construction

2.5 Key Recommendations

The Committee has issued comments and recommendations for the different topics and presentations, which
are given in Section A. The most significant of these recommendations are shown below:

1. (A.3.2.2) Pursue a highly reliable and sustainable CEPC ervogenies system enabling to realize full he-
lium resource recovery and conservation in any major failures in superconducting magnets, RE system

operations associated by fundamental infrastrocture;

2. (A.4.2,2) Define, build and measure the surface geodetic network; prepare the corresponding geode-
tic referénee Irames amd the related transtormation systoms to e nsed for the civil engineering tender

documents, survey lavouts and CAD systems:

3. (A.4.2.4) Develop and qualify an automated measurement svstem and its specific alignment targets to
fulfill the alignmment reguirements in the ares:

1, (A.5.2) Progress and optimize the MDI region design, after deciding on the compensation scheme, and

start prototyping work, especially for the final focus quadrnpoles;

5. (A13.2.2) For conventional facilities, analyze dvnamic changes on various tiimescales to ensure that
the necessary stability and environmental condition can be maintained during operation and periods of
shutdowns and access;

6. (A.25.2.2) As civil engineering work now concentrates on g specific site, exploit the new opportunities

to make rapid progress on the many svstems that are closely connected to civil engineering and need
site-specific guidelines and parameters,




CEPC EDR Milestones

Year: 2024 2025 2026 ! 2027 2028 EDR period (2024-2027)

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, 65S0MHz 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.

Complete Detector TDR ref Design report

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 Kklystron, 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.

*u 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.

The CEPC accelerator EDR Status and

Plan-Jie Gao

CEPC Workshop 2025, Nov. 6, 2025, Guangzhou



CEPC Accelerator Parameter in EDR-1

Table 1: CEPC parameters in EDR

Table 2: CEPC main parameters with 50 MW upgrade

Higes 3T) | z@2T) | W@ | tt (3T)

[Number of IPs 2
Circumference (km) 99.955
Half crossing angle at IP (mrad) 16.5
Bending radius (km) 10.7
SR power per beam (MW) 50
Energy (GeV) 120 45.5 80 180
Energy loss per turn (GeV) 1.8 0.037 0.357 9.1

N 816/816/40
Damping time 7/7,/7, (ms) 44.6/44.6/22.3 3 150/150/75 13.2/13.2/6.6
Piwinski angle 4.88 29.52 5.98 1.23
Bunch number 446 13104 2162 58
Bunch spacing (ns) 277.0 23.1 138.5 2585.0

[ x 23.08 ns] 12 1 6 112
Train gap [%] 63 9 10 55
Bunch population (10'") 1.3 2.14 1.35 2.0
Beam current (mA) 27.8 1340.9 140.2 5.5
Phase advance of arc FODO (°) 90 60 60 90
Momentum compaction (10-%) 0.71 1.43 1.43 0.71
Beta functions at IP § /4" (m/mm) 0.3/1 0.13/0.9 0.21/1 1.04/2.7
Emittance £/&, (nm/pm) 0.64/1.3 0.27/1.4 | 0.87/1.7 1.4/4.7
[Betatron tune v/ v, 445/445 317/317 | 317/317 445/445
[Beam size at IP . /o, (um/nm) 14/36 6/35 13/42 39/113
Bunch length (natural/total) (mm) 2.3/4.1 2.7/10.6 2.5/4.9 2.2/2.9
Energy spread (natural/total) (%) 0.10/0.17 0.04/0.15 | 0.07/0.14 0.15/0.20
Energy acceptance (DA/RF) (%) 1.6/2.2 1.0/1.5 1.05/2.5 2.0/2.6
Beam-beam parameters &, /&, 0.015/0.11 0.0045/0.13{0.012/0.113 0.071/0.1
RF voltage (GV) 2.2 0.1 0.7 10
RF frequency (MHz) 650
Harmonic number 216720
Longitudinal tune v, 0.049 0.032 0.062 0.078
Beam lifetime (Bhabha/beamstrahlung) (min) 40/40 90/930 60/195 81/23
Beam lifetime requirement (min) 20 81 25 18
Luminosity per IP (103 cm2 s 1) 8.3 192 26.7 0.8

Higgs (3T) Z(2T) [ war) | 2 31)

[Number of [Ps 2
Circumference (km) 99.955
Half crossing angle at IP (mrad) 16.5
Bending radius (km) 10.7
SR power per beam (MW) 30 30 10 30 30
Energy (GeV) 120 45.5 30 180
Energy loss per turn (GeV) 1.8 0.037 0.357 9.1
Damping time 7,/7,/7, (ms) 44.6/44.6/22.3 816/816/408 150/?0/7 13.26/163.2/
Piwinski angle 4.88 24.23 5.98 1.23
Bunch number 268 11934 3978 1297 35
Bunch spacing (ns) 553.9 23.1 69.2 184.6 3969.8

[ x 23.08 ns] 24 1 3 8 172
Train gap [%] 55 17 17 58
Bunch population (10!") 1.3 1.4 1.35 2.0
Beam current (mA) 16.7 803.5 | 267.8 84.1 3.3
Phase advance of arc FODO (°) 90 60 60 90
Momentum compaction (10-5) 0.71 1.43 1.43 0.71
Beta functions at IP 8 "/ " (m/mm) 0.3/1 0.13/0.9 0.21/1 1.04/2.7
Emittance &/¢, (nm/pm) 0.64/1.3 0.27/1.4 0.87/1.7 | 1.4/4.7
Betatron tune n/n, 445/445 317/317 317/317 | 445/445
Beam size at IP s, /s, (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
Energy spread (natural/total) (%) 0.10/0.17 0.04/0.13 0.07/0.14 1 0.15/0.20
Energy acceptance (DA/RF) (%) 1.6/2.2 1.0/1.7 1.05/2.5 | 2.0/2.6
Beam-beam parameters x, /x, 0.015/0.11 0.004/0.127 0'0123/0'11 0.071/0.1
RF voltage (GV) 2.2 0.12 0.7 10
RF frequency (MHz) 650
Harmonic number 216720
Longitudinal tune n 0.049 0.035 0.062 0.078
Beam lifetime (Bhabha/beamstrahlung) (min) 40/40 90/2800 60/195 81/23
Beam lifetime requirement (min) 18 77 22 18
Luminosity per IP (103 cm2 s 5.0 115 | 38 16 0.5




CEPC Accelerator Parameter in EDR-2

15

Table 3: CEPC low lum. with 3T detector @ Z for 1% stage running Table 4: CEPC high lum. with 3T detector @Z assuming for 2"! stage running

The Z mode
running of the
CEPC detector
Ref Technical
Design Report

has been based

on the 3T detector
magnetic field, and
TPC technology
has been adopted

7 (37) Z
[Number of IPs 2 [Number of IPs 2
- Circumference (km) 99.955
Circumference (km) 99.955 SR power per beam (MW) 30 350
SR_power per beam (MW) 8.7 | 12.1 Half crossing angle at IP (mrad) 16.5
Half crossing angle at IP (mrad) 16.5 Bending radius (km) 10.7
Bending radius (km) 10.7 Encrgy (GeV) 455
Energy loss per turn (GeV) 0.037
Energy (GeV) 45.5
Energy loss per turn (GeV) 0.037 Damping time 7/7,/z, (ms) 816/816/408
Damping time z./z./z. (ms) 816/816/408 Piwinski angle 24.2 29.5
Piwinski angle 24 Bunch number 11934 13104
Bunch number 3978 ) 23.1 23.1
Bunch spacing (1) 69.2 Bunch spacing (ns) (17% gap) (9% gap)
Bunch population (101 1.22 1.7 Bunch population (10'") 14 21
Beam current (mA) 233.2 325.0 Beam current (mA) 806.9 1345.2
Phase advance of arc FODO (°) 90 60 Phase advance of arc FODO (°) 60
Momentum compaction (10-5) 0.71 1.43 Momentum compaction (10°) 1.43
Beta functions at IP "/ * 0.2/1.0 0.13/1.0 . —
(m/mm) Beta functions at IP #,/4," (m/mm) 0.13/1.0
Emittance &/&, (nm/pm) 0.092/1.7 0.27/5.1 Emittance &/&, (nm/pm) 0.27/5.1
Betatron tune v,/ v, 445/445 317/317 Betatron tune v,/ v, 317/317
Beam size at IP o, /0, (um/nm) 4/42 6/72 Beam size at IP o, /o, (um/nm) 6/72
Bunch length (natural total) (mm) 2.1/8.3 2.1/8.8 Bunch length (natural/total) (mm) 2.5/9.3 2.2/10.6
Encrgy spread (natural total) (%) 0.04/0.11 0.04/0.13 Encrgy spread (natural/total) (%) 0.04/0.15 0.04/0.15
Energy acceptance (DA/RF) (%) L.0/1.9 1.0/2.2 Energy acceptance (DA/RF) (%) 1.2/1.7 1.2/2.1
E;aa‘ft’:;n(gt?metm ST 0'0006(5)/90'“ 0'00331/ 2'082 Beam-beam parameters &,/ 0.0045/0.069 0.0046/0.074
- - RF voltage (GV) 0.12 0.15
RF frequency (MHz) 650 (2 cell cavity) RF frequency (MHz) 650 (1 cell cavity)
Longitudinal tune v, 0.021 0.041 Harmonic number 216720
Beam lifetime ) 120/200 150/180 Longitudinal tune v, 0.035 0.040
(Bhabha/beamstrahlung) (min) — '
Beam lifetime requirement (min) 68 Beam lifetime (Bhabha/beamstrahlung) (min) 170/95800 120/932
Hourglass Factor 0.97 Beam lifetime requirement (min) 77 81
Luminosity per IP (103* cm2 s 1) 24 | 26 Luminosity per IP (103 cm2 s1) 50.3 95.2




CEPC Accelerator Parameter in EDR-3
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Table 5: Main Booster parameters at injection energy. Table 6: Main Booster parameters at extraction energy.

. Unit o | oo | w ] z Unit [ Offaxis | Offaxis | Onaxis | Offaxis | o
Circumference km 99.955 injection | injection | injection | injection S Inyectio
Beam energy GeV 30 Circumference km 99.955
Bunch number 35 268 1297 | 3978 | 5967
Threshold of single bunch Beam energy GeV 180 120 80 45.5
current mA | 8.68 6.3 >.8 Bunch number 35 268 26147 1297 | 3978 | 5967
Threshold of beam current Maximum bunch charge nC 0.99 0.7 20.3 0.73 0.8 0.81

Maximum single bunch current LA 3.0 2.1 61.2 2.2 2.4 2.42
(limited by coupled bunch mA 97 106 100 93 96 Threshold of single bunch current A 91.5 70 22.16 9.57
instability) Threshold of beam current
Bunch charge nC 1.1 0.78 0.81 0.87 0.9 o mA 0.3 1 4 16
Single bunch current HA 3.4 2.3 2.4 2.65 2.69 (limited by RF system)
Beam current mA 0.12 0.62 3.1 10.5 16.0 Beam current mA 0.11 0.56 0.98 2.85 9.5 14.4
Growth time (coupled bunch Growth time (coupled bunch instability) ms 16611 2359 1215 297.8 49.5 31.6
instability) ms 2530 530 100 29.1 18.7 Bunches per pulse of Linac 1 1 1 2
Energy spread % 0.025 Time for ramping up S 7.1 4.3 2.4 1.0
Synchrotron radiation Injection duration for top-up (Both beams) [ s 29.2 231 | 318 38.1 1324 |
loss/turn MeV 6.5 Injection interval for top-up s 65 38 155 153.5
Momentum compaction factor 105 112 Current decay during injection interval 3%
Emittance m 0.076 Energy spread % 0.15 0.099 0.066 0.037
Natural chromaticity H/V -372/-269 Synchrotron radiation loss/turn GeV 8.45 1.69 0.33 0.034
RF fi MH 1
Harr;ifr]llil:lfli/mber z 43222 0 Momentum compaction factor 103 1.12
RF voltage My | 7610 | 3460 | 300.0 Emittance nm | 2.83 1.26 | 056 0.19
Betatron tune v,/ v, 321.23/117.18 Natural chromaticity H/V -372/-269
a2 . .
Longitudinal tune 0.14 | 0.0943 0.0879 Betatron tune v/v, 321.27/117.19
RF energy acceptance % 5.7 3.8 3.6 RF frequency MHz 1300
Damping time S 31 Harmonic number 433440
Bunch length of linac beam mm 0.4 RF voltage GV 9.7 2.17 0.87 0.46
Energy spread of linac beam % 0.15 Longitudinal tune 0.14 0.0943 0.0879 0.0879
Emittance of linac beam hm 6.5 RF energy acceptance % 1.78 1.59 2.6 3.4
Damping time ms 14.2 47.6 160.8 879
Natural bunch length mm 1.8 1.85 1.3 0.75
Full injection from empty ring h 0.1 014 | o.16 0.27 1.8 | 0.8




CEPC Accelerator Parameter in EDR-4

Table 7: Main parameters of the Linac.

Table 8: Main Parameters of the Damping Ring

Parameter Symbol | Unit Baseline
Energy E J/E . | GeV 30
Repetition rate L, Hz 100
Bunch number per Lor2
pulse

Bunch charge nC 1.5(3)
Energy spread oy 1.5x1073
Emittance g, nm 6.5

Table 6: Main Parameters of the Linac Accelerating Structures

DR V3.0
Energy (Gev) 1.1
Circumference (m) 147.5
Number of trains 2 (4)°
Number of bunches/trian 1 (2)*
Total current (mA) 12.4 (24.8)"
Bending radius (m) 2.87
Dipole strength B, (T) 1.28
U, (keV/turn) 94.6
Damping time 7./z,/z, (ms) 11.4/11.4/5.7
Phase/cell (degree) 60/60
Momentum compaction 0.013
Storage time (ms) 20 (40)"
Natural energy spread (%) 0.056
Norm. natural emittance (mm-mrad) 94.4
Inject bunch length (mm) 4.4
Extract bunch length (mm) 4.4
Norm. inject emittance (mm-mrad) 2500

Norm. extract emittancce x/y (mm-
mrad)

166 (97)" / 75 (3)*

Parameter Unit S-band C-band
Frequency MHz 2860 5720
Length m 3.1 2.0 1.8
Cavity mode 2n/3 3n/4
Aperture mm | 19~26 25 12~16
22
Gradient Mn\lf/ 22/27 40
Cells 86 55 89
16
Number of Acc. 93 470
Stru.
Number of Klystron 34 236
Klystron Power MW 80 50

Energy spread inj/ext (%) 0.18/0.056
Energy acceptance by RF (%) 1.8

RF frequency f5. (MHz) 650
Harmonic number 320
Vir ((MV) 2.5
Longitudinal tune 0.0387




CEPC Key Taks in EDR-1 s

\9 CEPC Booster Magnet Automatic Production Line in EDR

Stacking of 1/3 Production of Assembly of the Field measurement
length core full length cores magnet of the magnet

Status: construction started, to be oompleted“v;\ 2625—2026

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

I
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Status: construction started, to be completed in 2025-2026

- CEPC NEG Coated Vacuum Chamber (200km)
$ Automatic Production Line in EDR
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Status: construction started, to be completed in 2025-2026

~» CEPC 650MHz SRF Development in EDR

The colider Higgs mode for 30 MW SR power per beam will use 32 units of 11 m-long collider cryomodules will
conlain six 650 MHz 2-cell cavities, and therefore, & full size 650 MH2 aryomodule will be developed in EDR
Status: construction started, to be completed in 2026



CEPC Key Taks in EDR-2

CEPC Tunnel Mockup for Installation in EDR ~ CEPC C-Band Linac Test Bench in EDR

" 1Y « CEPCEDR will establish the C-band test bench and test

the components. With pulsed compressor, waveguldes,
directional couplers, loads, band and straight
- waveguides, etc. as a basic unit of CEPC C-band linac

The C-band test band is equipped with a CEPC
5720MHz BOMW power source

The CEPC C-band test band will be completed in 2026
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Hooster magnets installation

Foben svww mbl pe urvpdeted » 2028

Collider ring magnets supports
A 60 m loag tunnel mockup, Inclsding parts of arc section and part of RF section

The debormmanon Caesed
2y tevrpetature satasion

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

Pian: to be compieted in 2026 CEPC C-band linac test band will be completed in 2026

&y  Other CEPC Accelerator and MDI EDR Activities »&» Design parameters of SC quadrupoles with CCT coil
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CEPC Key Taks in EDR-3

20

\g CEPC Accelerator EDR: Survey and Mechanical 2D/3D Design

naming sysem established

CEPC Facility components’

accelerator survey:

upatad

20730 linkage design for CEPC

- I1'?a 20 model & fepiaced o
Wit 4 location & charged, e 30 -
-~ . = model wil be upcaled T L]

It #e 30 moded s changed o e -t
replaced, #o 20 eodd wil be \ va

CEPC 10 vertical shafts and 12 horizontal

access turned dstribution

»&» Advanced Technologies Development in Progress

IBS Technology for High Field Magnets
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- SppC HF Magnet Development

N 8 1 Ml e ..hrn'vﬂnl
e L

LAl Mt 'y (g, iirve 13T 2 X e 1Y 2
vty bt 1 O The rt stog = saeierg 18207

PO g setired Mgk 4, e M08
IR AT, A

# Fisst short coil
with
A0%)c@247

. \ # First long coll

— \ with

———— SOMICE@I0T

-~ CEPC Polarized Beam Studies{alternative option)

-t —

A v

Polareed nlecron cotodn che (diametet ~5cm) has bese (stecalec n Jure 2025
Polarzanon of B5%, for 1ns loser (TR0 putse length, sevoml nC polartzed
foctron charge wil be obtained with the expected cathode Wetime ~6 months

\Q CEPC Polarization in Preparation Study
3 ____ «Compton Polarimeter at BEPCII-U
. A Compton polanmeter is now under commissioning at BEPCII-U
* simulated performance: ~1% stats uncertainty within 20 second
* Ready for tuning of laser-electron collision-> backscattered gamma signal from laser-electron collision has been
observed
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CEPC is axphoring the Coul Copper C-hand linac lechnoiogy
{ST1ZMHZ s the tes! Iaciity frequency)
Two types af structures have been studied, type | Fre (MHz)@ 77K 5712

andd type Il Maode L]

Type | has rwactwd Eac 92 08MVim, Q0 26162 Cavity numbers Fy
witn 20MW input (SOMW inpct wil reach Eac 188.2MVim) Shunthpedsceper: 303
(Iris diematar 5 25mm ) meted MO/mIB 7R

Type B wil reach 144MV/im with BOMW input EJE, 742
(Ifie diaemeter 1049 } Type b Apertase damuter Srvm, Lengt 050

™ el mm Q@B 31505

Type Il Aparture dameter 10vem, Longh te

This cool coper C-land type-11 structure has the =
potential 1 be applied o CEPC injector when mocessary e




CEPC Accelerator Components-Types and Quantities

There are 244 types of hardware along beam, with a total quantity of 105354".

*When counting the quantity, the Hardware types Damping Ring Hardwaretypes

vacuum chambers are not included,

Magnets 310
because the detailed vacuum chambers ~ Vagnets 19610 . 1 2
should be designed after the vacuum RF modules 1 12 avity
segmentation and layout definition. Beam instrument 6 2418 Beam instrument 3 42
Collid — Quantity Vacuum devices 3 18402 Vacuum devices 3 144
ollaer araware uanti

Magnets 58 25280 Cryogenic 1 12 INJ&EXT Hardware types

EMS I 32 devices LSM 23 134

RF modules | 1 Total 30 40466 Kicker ) o

Beam instrument 7 7134 types
Vacuum devices 4 19130 Magnets 34

Waveguides 1 39 Accelerator devices 14 1164 Magnets 9

T | 1 Beam instrument 10 244 Beam instrument 5 86

devices Vacuum devices 4 7585 Vacuum devices 5 1912

MDI devices 5 20 RP devices 7 7 DUMP 1 2

Total 83 51756 Total 69 9690 Total 20 2758



CEPC Accelerator Components Types 2

Magnet assembly in collider RF module in Collider Some instruments

QRFB in collider Magnets for Linac #=" Magnets for damping ring Quadrupoles in TL

R|KEEL: 17mm
RWMMNE: 62mm

HHMEE: 19mm
fﬁm 52mm
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BEPCIl-based PWFA Test Facility Development Status ..

Beamline Il R AlX
2 - y
A= —m--w . = e ol o0 gt - —-g 08
- ." " :"-. -Iom

CEPC plasma injector scheme: ::)c T - -y e :
. b sG> ————=- wimoloplope - T
From 10 GeV - 30 Gev > TR 2 2 e et D — -® - m
e — = e i — e Beamline!
Simulation results show that it works on paper T o Wi 2409 - >\
with reasonable error tolerances for both electron @R - Y Y P 4
: x 10 Se¥ y ey } ! -
and positron beams injected to the booster ‘ "-\j/: CEPC IARC, 202206 5uz | l . l . '
1 fm:m:';:;?‘miflsl‘::wo'lne. stem, } B DA
. cptim e/ am Qualisy” b . . . . Ik
. * From 2023.09 to 2028.08
* Unique TF for e+ and cascaded PWFA :
s [1PW « 20040 TW
Beam quality Parameters | Unit | Bl4e-(AM3) | BL{e-(P1) |BUI e (AM3)| Bt e+ 1P1) | BLd e (1P, block) | BLI e+ (1P1, biock) |
. | Eney | G | 2 | 2 | 2 | 2 | 2 | 2 |
\ e 000 | 3000 | 100 T 94 | o
Beamline!  Lbmhlngh g | 10 [ 1 0 | 1 = G —
PWFA/LWFA TF based on BEPC-ll Linac and HPL has been founded by CAS 50M RMB in Sept. 2023 €a o Geo, emittance  men-mirad 0101 |  01/01 0.4/0.4 0.4/0.4 0.011/0.005 0.04/0.02 |
Under development In the experimental hall #10 of BEPC-I RMS beam size . pm - | 150150 - 300/300 30/40 : 54/76 P
Bk . AlX
o e
" - - Ll'ml'l'mkl"' . |-|-|‘ -’l’}ul -,
Goals: demonstration of acceleration of
positron and electron beams with staging in next few years
Key technology for future linear colliders
’ ' ‘ . 2 ‘ - IR S
. : "\,_\ 3

| PWFALAB:35mX14m X2 |
A -
Dazhang Li, Wei Lu and Jie Gao, Research highlights on plasma-based acceleration at IHEP, AAPPS Bulletin (2025) 35:3, https://doi.org/10.1007/s43673-025-00143-z
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Green CEPC and Sustainability Efforts y

Participated the 4th edition of the Sustainable High Energy Physics (HEP)
- SR power per beam: 30 MW (CEPC-TDR p965) | workshop, May 12-15, 2025, with green CEPC and sustainability

. Total electricity consumption: 262 MW presentation and Panel discussions https://indico.global/event/4745/

« RF power (109 MW)

« Cryogenics (11.6 MW)
« Other auxiliary power combined (29 MW)

- SR power per beam: 50 MW (CEPC-TDR p967)

On-going sustainability pro;ecis
- High efficiency klystron:
« 650 MHz
« 80 MW C-band

Permanent ma gn ets Permanent quadrupole’s prototypes for ‘

- _ transport lines CEPC collider rings
- Total electricity consumption: 340 MW . High Q-factor SRF cryogenic-modules
» RF power (177 MW) . Recovery of waste heat (HEPS)
. Mggnef (58 MW) Need to « Recovery and recycling of Helium
- Utilities (54 MW) improve these - Photovoltaic (PV) power generation systems (HEPS)

« Cryogenics (11.1 MW)
« Ofther auxiliary power cOmbined (29 MW)

Prototypes have been developed addressing green collider technologies

Power efficiency, energy recycling, and clean energy generation are being addressed as
comprehensive measures for sustainable operation

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*, RDMT, https://doi.org/10.1007/s41605-025-00535-7 (2025).



https://doi.org/10.1007/s41605-025-00535-7
https://doi.org/10.1007/s41605-025-00535-7
https://doi.org/10.1007/s41605-025-00535-7
https://doi.org/10.1007/s41605-025-00535-7
https://doi.org/10.1007/s41605-025-00535-7
https://doi.org/10.1007/s41605-025-00535-7
https://doi.org/10.1007/s41605-025-00535-7
https://indico.global/event/4745/

Participating and Potential Collaborating
Companies in China (CIPC) and Worldwide

System . . .
CEPC Industrial Promotion Consortium
1| Magnet (CIPC, established in Nov. 2017)
2 | Power supplier |  ppms
KE ' ; it #as B
3 Vacuum mi"m!yumcs{nm 35 & SREF ' é r:v%fcrmc ©“wmﬁo‘”mr
== |/CREE ©€ &97 y
4 | Mechanics ramg AR
B » Mg ¢-amenm L) R
..... s - ERMIRCDIRO Xgﬂg'g
5 RF Power “Iﬁk%‘&ﬂ I gg‘gf " LE‘[M fiﬁﬁg ) Y "
?
6 | SRE/RF | i S oFo N~ gy IEMURIR
Cx 22 R R P -] &mmx
7| Cryogenics | @)y r@ 5058 @ 12416 225 Gouseos CBVAC i
5 | Tnemumenie fem @nimﬁ'l Iii-‘ﬁf'ﬂ“l 0 ) SRBNGHERR »3&! PRI ’4 5?%:"’?::&:_ ( hEBR
..... POWERCHINA
9 Control
Survey and
10 .
alignment
Radiation
11 .
protection
12 | e-et+Sources

The CEPC accelerator
Plan-Jie Gao

Potential international collaborating
suppliers worldwide

TOKINARC.

DANFYSIK £ SCANDITRONIX
mc'ncon

HEINZINGER 0o e _ CAEN Technologlesing, [ ..,

SN Sanei-Kikai coss
W MPc MIRAPRO

' aenan ITERATIONAL
Canon
Oﬂlrllqulde

oy miseas

bergte m i
ThermoFisher .4 HEXAGON

SCIENTIFIC

N Fujikin
THALES

t we can 3 trus2

CEPC Workshop 2025, Nov. 6, 2025, Guangzhou 25



CEPC Industrial Preparation

Large-scale Cryogenic Refrigeration

& Liquefaction Equipment & DHEE (CPCmember)

S wiam

First ISkW@4.5K helium refrigerator fabricated in in China
passes inspection

-1t was \Jc\uluv\:d by the Institute of TIPC,CAS, and integrated and
manufactured by Fulleryo

-The super large horizontal cold box with a length of 28m and o diameter of
4. 2m achieves ultra-high vacuum and extremely low leakage

-The honzontal cold box at megawatt-level is the lnrgest of its kind m China
und even in the world

-The horizontal cold box system has exceeded the set targets

One-site testing: | The mrtightness test of each intemal channel  revenled
g‘lu\ ure mup of 0, surpassing the tarpet § :\-u of 0.02 bar. 2

The o erall leakage rate 15 9, I x10°'" Paums, surpassing the tanget value
of 1x10" Pam’/s

IERPEEEERFHERERATE

-Expected ('l‘ll\ Achieving 3 operutional mode adjustments: the
\.\‘llilh g cl lp it IRkWia4.5K: the cooling capacity in the
supertiuid l‘L]ll m temperature range >4kWia 2K Lid. {CIPC member)

I CEPC eryogenic system need foar 14KWie -tk cryogenic refrigeratons
Spet peeds |REW4 SK beluim O] 25 W

Beijing Sinoscience Fullcryo Technology CO.,

»&» CEPC 650MHz 800kW CW High Efficiency Klystrons

\ BEB7IWAR {CIPC member)

CUOLI INSTITUTE

it dp—

B L1 ] R T 1 Pppe————— Prelimmary mwochanical design
for UHEXPROD
pramiimog D D -"‘ SToUBRIKIW CW in Avgest 13, 2024
Rl e e R S L) TN AR e R

'
Kumsdamn Nattonal Researeh Institus has sucoessively devehmped aSOMILANIOKW Khystrom sample tuhes, 6SOMPAN00KW Bigh-cfficienc)
Khystron somple tubes, SAXMH2 pulse kiystro tuhes, 650MHASUORW multhinfection kiystron beam tubes aod the Ltest 22800 pusse
Aheiron tubes Electro yposson products for 50 wx. Poovade high power thye r of GLIS3IOA i Baiches for BEPCH m 2012

1@ HE-RACING Technology and OTIC on SRF Technologies (cipc members)

@_‘_gg (CIPC member)

9%3'(.!! (CIPC msy

2011 DLy - WL

LULS Ty

4 High BRR Nbs showt
W7 NEX 08 STRC - £5S igh b show High RRR Nb ingod  High RRR Grge grain N

HAAISU WO 128 vame, 300 uof the yecgent

CEPC boosier sd colliders: 2GeV 1 3GHZ and 650ME2 SRF aceeleratons (Higgs)
2019 S - RISP, CERN - HLLKC, Frrmilad - ML Shanghal - SHINE 10GeV 1.3GHz and 650MHz SRF accelermtors ( tar)

ARAINU rictitam setetial procussimmest o grugres

W bust S10dt Sher brswrrss selatismbp with resery grost sastoomiers such s DERY, MU, Permtats ILAR ININ, STPC, CIRN, TIIURAT, WL ZANDN, BIEP, 35, MRCAT wh

e 7 RF Shielding all Metal Gate Vacuum Valve
'1‘__J' E§§?4§ m 1E7

® Two prototypes of RF shielding All metal g pepyen o Hzen g = h.w. . s
developed. and the leakage of one of them have been tested é LI | "ol 5% »

B The delivery inspection leakage test results for two valves , ‘;‘ IE2 5= u | g T
conducted by the manufacturer, were found to be < 1x10" g LE-10
mbar L/s (30 times open and closed). 11l !

B The difference of leakage by IHEP & manufacture will be 3 y " h'ﬂ:b W 2y "

checked and retested in next « Tested by [HEP

Expectation leakage < 1x10* mbar L/s

CEPC needs ~ 1700 all metal valves
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CEPC International Collaboration-1

HKUST IAS23 HEP Conference, Feb. 14-16, 2023, The 2023 International Workshop on Circular The 2023 international workshop

Hong Kong Electron Positron Collider, EU Edition, on the high energy Circular

https://indico.cern.ch/event/1215937/ University of Edinburgh, July 3-6, 2023 . .
https://indico.ph.ed.ac.uk/event/259/overview Electron Positron Collider (CEPC)
The 2024 HKUST IAS Mini workshop and conference were . - https://indico.ihep.ac.cn/event/ 1'9316/

held from Jan. 18-19, and Jan. 22-25, 2024, respectively.
https://indico.cern.ch/event/1335278/timetable/?view=standard

The 2025 HKUST IAS fundamental physics conference: The 2024 international workshop on the high The 2024 international workshop of CEPC

Jan. 14-17, 2025, Hong Kong energy Circular Electron Positron Collider (CEPC) EU-Edition were held in Marseille, France,
https://indico.cern.ch/event/1454867/overview was held from Oct. 23-27, 2024, Hangzhou, China April 8-11, 2024.

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

. i https://indico.ihep.ac.cn/event/22089/
CEPC Workshop EU Edition (Barcelona, Spain)
June 16-19, 2025 e e o b o B o e s
https://indico.ifae.es/event/2054/overview

!" ‘\. ‘ illi o » 3]
The 2025 international workshop on the high FCPPNL, Bordeaux, France, June 10-14, 2024

s

- —

The 2026 HKUST IAS fundamental physics °°"fere"°e| energy Circular Electron Positron Collider (CEPC) |  https://indico.in2p3 fr/event/20434/overview

Jan.12:16,2026, Hong Kon will be held from Nov. 6-10, 2025,

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

Guangzhou, China ——
https://indico.ihep.ac.cn/event/25400/

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

CEPC Workshop EU, April 7-10, 2026, Lisbon, Portugal |

The CEPC accelerator EDR Status and E— .
Plan-Jie Gao CEPC Workshop 2025, Nov. 6, 2025, Guangzhou
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CEPC International Collaboration-4
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Since March 4t 2025 (kick off meeting), IHEP has joined an international collaboration on beam-beam effects at SuperKEKB among CERN,
IHEP, KEK and USTC. (As recommended and encouraged by IARC and IAC)

IHEP has participated all SuperKEKB international collaboration meetings and one Ph.D student Meng Li and one Post Doc. Chuntao Lin
from IHEP have long stay at KEK on SuperKEKB injection related background and beam-beam effects joint studies.

Prof. Jie GAO from IHEP has sent presentations to the collaboration about the possible reason why SuperKEKB’s design luminosity
(80*10"34@Py=0.3mm) could not be achieved, and it is recommended that the next round SuperKEKB experiment go to fy=1.79mm
(instead of stay at fy=1mm and smaller) possibly achieved luminosity would be around 8.7*10"34cm”-2s”-1 (about a factor of ten lower
than the design goal), close to the Super KEK B post-LS1(1) luminosity target goal of 10*10"34cm”-2s”-1. If on axis injection is adopted,

the luminosity could reach 14.6*10"34cm”-2s”-1 with By=1mm.

Super KEK B is an important high
luminosity e+e- collider in B
operation with crab waist scheme,

and it is important to learn the R i s 5
experimental experiences for

future advanced colliders such

as Higgs factories of CEPC and FCC

Analyses of Super KEK B Lunsinasities Comparod with
Theoretical Formulae with DA Limétation £ffects

The oral presentation will be
in Nov. 2025

Eq. 1 and Eq. 2 could be found in following reference:
J. Gao, “The CEPC Project Status”, Nov. 2025, arXiv:2505.04663,
https://doi.org/10.48550/arXiv.2505.04663

el

\

LAy [ —— o
e

The luminosities of Super KEK B wathout (Eq. 1) and
with (Eq. 2) DA limaation effects as shown in Figure 1

Super KEX B luminasity
Desgn goal at fy=0.3mm

Super KEK B luminoaty with

an ax%4 iINgcuon scheme

uminosty (10754/cm*2/s)

Super REX B lunmirasty
expanmentaly obtaned vakies
at fy=1mm and 0.8mm

KEK 8 luminasty

values ar fy=59mm

) ) 10
| Bytmm)

Figure' 1: Super KEK B luminosities from the experiments
and the analytcal formukae Eg 1 and £Eq 2

expanimentaly obtained

p

(_-‘T,T(x + 0.000505 « ®p*)
[ P ':99_ — Y

132 Pyairem)

Eq. 1

(1 + 0.000505 « ®p?) Eq. 2 for Super KEK B: A=1.6mm"2 (off axis injection)
) for Super KEK B: A=056mm~2 (on axs Injection)

Luminosity of
Super KEK B
(10°34/em™ 275}
[Jie Gao
formutae
considering OA

Luminosty of
Super KEX 8
(10734/cmA 2/5)
(Jie Gao
formulie

Lurmsnasity of

Super XEXK B
Luminosity of Supor KEX B | (10°34/em™2/5)
(10A34/cmA2/s) {%e Gao formulae,
(Experiments and designed} | no DA effects, Eq.

1) considering DA
effects, Eq. 2)
(Off axin
Injection)

effects, Eq. 2)
{On axis
injection)

80 (designed value from 8BS 0 017
Table 1)

2.5 (2022abRun) 26 133
5.1 (Dec, 27, 2024) 6 51 146
To be experimented 142 865 12
(recommended)

To be experimented 128 B.55 11
To be experimented BS 71 a
To be experimented 425 425 42

Table 2. Companson of Super KEK designed and experimental luminasities
with Jie Gac's luminosity analytical formulae, Eq 1 and Eq. 2


https://doi.org/10.48550/arXiv.2505.04663

Summary

« CEPC accelerator full spectrum EDR activities including EDR site geological investigation and civil
engineering design have progressed well according to EDR plan

 |ARC/IAC recommendations have been well taken into account and all five international mini
reviews have been conducted in 2025

« CEPC detector reference design report has been reviewed by IDRC in April and Sept. 2025, which
promote also MDI activities in general

« CEPC IARC 2025 meeting report is a good guide for the following EDR works
« CEPC will keep and strengthen strong international and industrial collaborations

« CEPC goal is to complete EDR and continue to prepare and apply for construction in the 16t five
year plan and start construction around 2030’s

The CEPC accelerator EDR Status and

Plan-Jie Gao CEPC Workshop 2025, Nov. 6, 2025, Guangzhou
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