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Y The Circular Electron Positron Collider (CEPC)

0 The CEPC was proposed by the Chinese HEP community in 2012 right after the Higgs discovery.
It aims to start operation in 2030s, as a Higgs / Z / W factory in China.

O To produce Higgs / W [ Z [ top for high precision Higgs, EW measurements, studies of flavor
physics & QCD, and probes of physics BSM.

Q Itis possible to upgrade to a pp collider (SppC) of v/s ~ 100 TeV in the future.

P 2 Potential CEPC Sites / O

Booster

Positron Ring / \\ Electron Ring

ete” Higgs (2) factory
Ring length ~ 100 km

Linac

------

10/24/2024




§

C
2

=

International Efforts Towards Collaborative Experiments

Table 7.2: Team of Leading and core scientists of the CEPC

International
Accelerator Review
Committee

Institution Board

Steering Committee

Project Director

International
Advisory Committee

International
Detector Review
Committee

Project Office

Accelerator

Detector

Name

Brief introduction

Role in the CEPC team

« Institution Board: 32 top domestic universities/institutes

« The International Advisory Committee (IAC) started in

2015, and held meeting yearly.

% Two International review committees for R&D:

and IDRC started in 2019.

«+ The CEPC study group consists of ~1/4 international
members. We hope to boost up the rate.

10/24/2024

|IARC

Yifang Wang

Xinchou Lou

Yuanning Gao
lie Gao
Haijun Yang
Jianbei Liu
Hongjian He
Shan Jin

Nu Xu

Meng Wang

Qinghong Cao
Wei Lu

Joao Guimaraes da Costa

Jianchun Wang
Yuhui Li
Chenghui Yu
Jingyu Tang
Xiaogang He
Jianping Ma

Academician of the CAS, direc-
tor of IHEP

Professor of IHEP

Academician of the CAS, head
of physics school of PKU
Professor of IHEP

Professor of SITU

Professor of USTC

Professor of USTC

Professor of NJU
Professor of IMP
Professor of SDU
Professor of PKU
Professor of THU
Professor of IHEP
Professor of IHEP
Professor of IHEP
Professor of IHEP
Professor of IHEP
Professor of SITU
Professor of ITP

The leader of CEPC, chair of the SC

Project manager, member of the SC
Chair of the IB, member of the SC

Convener of accelerator group, vice
chair of the IB, member of the SC
Deputy project manager, member of
the SC

Convener of detector group, mem-
ber of the SC

Convener of theory group, member
of the SC

Member of the SC

Member of the SC

Member of the SC

Member of the SC

Member of the SC

Convener of detector group
Convener of detector group
Convener of accelerator group
Convener of accelerator group
Convener of accelerator group
Convener of theory group

Convener of theory group




0 CEPC Operation Plan

possibly
Z WW ZH tt _

Operation mode ZH Z W*W- tt

Vs [GeV] ~240 ~91 ~160 | ~360

Run Time [years] 10 2 1 ~5

L/IP[x103% cm2s1] | 5.0 115 16 0.5

Number of events

for Sab~1

109 M\ gt e T f

30 MW | [Ldt[ab?, 2 IPs] 13 60 4.2 0.6

Event yields [2 IPs] | 2.6x106 | 2.5x10%% | 1.3x108 | 4x10°

o[fb]

10° |

L / IP [x10%* cm2sY] 8.3 192 26.7 0.8

<eys | 5OMW | [Ldt[ab?, 2 IPs] 22 100 6.9 1

1%

Event yields [2 IPs] | 4.3x106 | 4.1x101% | 2.1x108 | 6x10°

A5 x 103

| . Both 50 MW and tt modes are currently

0 100 150 200 250 300 350 400

Jorcev) considered as upgrades
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70 Physics Opportunities @ CEPC

e Table 2.1: Precision of the main parameters of interests and observables at the CEPC, from Ref. [1] and the
14000 5.6 ab, 250 GeV
ZXEE references therein, where the results of Higgs are estimated with a data sample of 20 ab—!. The HL-LHC
12000
projections of 3000 th~! data are used for comparison. [2]
- 10000 A
2 i Chinese Physics C  Vol. 43, No. 4 (2019) 043002 Higgs VV, Z and op
S 8000 i i = CEPC Simulation
£ !} —S+BlFit Observable HL-LHC projections CEPC precision | Observable Current precision CEPC precision
2 ES) S 2 . v -
& 6000 f Blfc“l?gxolmd Precision Higgs physics at the CEPC My 20 MeV 3 MeV My 9 MeV 0.5 MeV
2000} 13 Fenfen An(%2525)*®  YuBai(fi%))’ Chunhui Chen(Bif#/%)”  Xin Chen(Bilff)’ Zhenxing Chen(Riif3¢)’
P E X Joao Guimaraes da Costa’  Zhenwei Cui(##Ri)’  Yaquan Fang(J7 ¥ 5)**"  Chengdong Fu(f )" PH 20% 1.7% FW 49 MeV 2 MeV
) Jun Gao(¥§{2)°  Yanyan Gao(¥H5)”  Yuanning Gao(#§/fi")’  Shaofeng Ge(B5#B )"
2001 Jiayin Gu(EE#)?  Fangyi Guo(B/7 8" Jun Guo(EF)"  Tao Han(#it™"  Shuang Han(#30)" o(ZH) 4.2% ﬂ_zﬁm Miop 760 MeV 0O(10) MeV
/ M Hongjian He(ff4T )" Xianke He(fol 4)"° Xiaogang He(fal /MAI)'" "  Jifeng Hu(#iskig)"
- P Shih-Chich Hsu(#:4:75)”  Shan Jin(%1l)°  Maogiang Jing(H%3%)"”  Susmita Jyotishmati”  Ryuta Kiuchi' 49 \ / A : .
s w15 e e e T o e vk gt i i kg Skl e
M (GeV) Haifeng LiG#48)°  Liang Li##5)"°  ShuLiE80™  Tong Li#5l)” Qiang Li(338)’  Hao Liang GBI B(H — ¢c) : 2.0% Ty 23 MeV 0.025 MeV
10000 - . Zhijun Lian, #)'  Libo Liao(BESLi)'  Bo Liu(W#)*™  Jianbei Lin(IEIE)  Tao Liu(ii)™
CEPC 2018 en Lin(0) )™ Xinchou Lou(#¥ 1) Lianliang Ma(2i% )  Bruce Mellado'™®  Xin Mo($/ik)* . 7 _3 4
» CEPC Simulation 5.6 ab™, 250 GeV et (.\hll:l)Pandum\\)c loJx:un(umYQW)’HE-"‘I“H}E: ldzl:::::()i;ui{’%ahl};: .\:tol.:o»Rmup(:ls }10{ ) B(H — 99 ) 0.81% R’b 3x10 2x10
— S+BFi —ee Mangi Ruan(Bt877)*®  Alex Schuy”  Lianyou Shan(fii%)"  Jingyuan Shi(sh #93 in $ y y — —
wof Tl T eyl BH - WW")  28% 053% R L7x107  1x10
- Backgrount /ifang Wang(EWi95)"*  Yugian Wei(#58%)'  Yue XuG44)’  Haijun Yang(Hif§ )" ang(Hif)* . _ i
o “\\":'mluug\';o(klt;ﬂf):“ “D:m \'ul‘]:h‘l'\ i;:nllelm;lf&l‘jll:;i»“:“n (zxmjm7ilzn.1:g<§:<:.;!ad;»‘x . B (H —+ 27 *) 2.9% 4.2% RM 2x10 . 1x10 .
% 6000 C EP C H Wh P B(H - tt717) 2.9% 0.42% R, 1.7 x 102 1x10-*
)
S |gg3 |te aper B(H — ) 2.6% 3.0% A, 1.5 x 1072 3.5 x 1075
& 4000 - B(H — ptp-) 8.2% 6.4% A, 43 x 103 7 x 10~3
S chool of Physics MAL::mny Shanghai Jiso 1engfvnm o, RLPPAC. Mok, SKLPPC. Shanghai 200240, China B(H = Z’Y) 20% 8.5% Ay 2 x 10—2 2 x 104
2000 0 “Tsung-Dao Lee Institute, Shanghai 200240, China
Bupper(H — inv.)  2.5% 0.07% N, 2.5 x 1073 2x 10~
+ 0(100) JournallarXN papers
120 125 W«i‘:i(oGQ\f) 135 140 *'School of Physics and Institute for Collider Partic™
" ed 9 November 2018, R ised 21 January 2019, Publishe - - - - - - L - - -
| I —aw Scientific Significance quantified by CEPC physics studies, via full
1 N i w 4 arch Program of Frontier Scien
i —z77 ] e ::;mmw‘l\n‘}\:n:a unuoo;»l the : : al ::l:x,:m - O . .
T mmmmsemmmiz simulation/phenomenology studies:
| —OQthers | ] 3 )
i i » Higgs: Precisions exceed HL-LHC ~ 1 order of magnitude
é 3000 H .. . ..
« EW: Precision improved from current limit by 1-2 orders
& 2000 -
» Flavor Physics, sensitive to NP of 10 TeV or even higher
0 i |

- Sensitive to varies of NP signal

ol Gey)
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226 Conceptual Detector Designs

L

(Baseline Design) L IDEA concept
Particle Flow Algorithm 2T Magnet —— (also proposed for FCC-ee)

Magnet
(3T/2T)

Yoke + Muon

Preshower (uw-RWELL
(RPC or u-RWELL) wer (u )

LumiCal Dual-readout calorimeter

Silicon wrapper

PFA HCAL Drift chamber
Yoke + Muon (u-RWELL)

PFA ECAL
Si Pixel Vertex

Si Pixel Vertex The 4t Concept

Scint Glass HCAL

SIT TPC SET
FTD ETD

TPC (Pixelated)

FST concept OTrk (AC-LGAD)

Full Silicon Tracker
( ) Crystal ECAL

ITrk (SiPixel) (Transverse bar)
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&L, Technologies for Ref-TDR

System Technologies
Beam pipe
LumiCal
Vertex CMOS Pixel
CMOS Pixel
e PID Drift Chamber
SSD OTrk SPD OTrk
LGAD ToF
ECAL Stereo Crystal Bar
PS+SiPM+W SiDet+W
HCAL PS+SiPM+Fe RPC+Fe
Magnet HTS
Muon RPC
Software Trigger
Independent

TDAQ
BE electr.

For Comparison
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Prepare TDR of a reference detector, aiming
for domestic endorsement, as recommended
by the CEPC IAC

Will continue to seek for better technologies,
and decide the final detectors within the
CEPC international collaborations



el Silicon Pixel Vertex Detector

JadePix4
356x498 array of 20x29 um?

Looking into a stitching +

curved MAPS technology.
A TaichuPix-based prototype detector

TaichuPix3 ks s Sl Te e ALI.CE was tested at DESY in April 2023
1024x512 array of 25x25 um?2 ITS3, and could be a starting ~

: project for SUT. ——— J' |

: 1R = Al b ! |ll,”

no

TowerJazz 180nm CIS process
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Ce7l International Workshops

The 2024 International Workshop on the High Energy Circular Electron Positron Collider
October 22-27, 2024, Hangzhou, China

« International workshops (with emphasis on the CEPC):

= InChina: Beijing (2017.11, 2018.11, 2019.11), Shanghai (2020.10 / hybrid), Nanjing (2021.11 / online,
2022.11 / online, 2023.10), Hangzhou (2024.10)

= In Europe: Rome (2018.05), Oxford (2019.04), Edinburgh (2023.07), Marseille (2024.04), Barcelona (2025.05)

= InUSA: Chicago (2019.09), DC (2020.04 / online)
= Annual IAS program on HEP (HKUST) since 2015. The upcoming one is between January 13-17, 2025

« Many topic-specific workshops at various sites. If the SUT group would like to host a workshop. Maybe it
IS better to start with a topic-specific workshop, and choose the topic of their expertise.
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https://indico.ihep.ac.cn/event/22089/

