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The Circular Electron Positron Collider (CEPC)

The CEPC was proposed by 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.
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To produce Higgs / W / Z | top for high precision Higgs, EW measurements, studies of flavor
physics & QCD, and probes of physics BSM.

It is possible to upgrade to a pp collider (SppC) of /s ~ 100 TeV in the future.

Potential CEPC Sitps J} o
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CEPC-SppC Kickoff (2013.9)

® = Accelerator TDR (2023)

CEPC s
Conceptual Design Report (‘anceptu(f;ife( . K ey d et eCtO r teC h no I (0] g y
Yolume - Accelerator Volume Il - Physics & Detector R& D an d eStab I i S h m e nt
arXiv: 1809.00285 oAkl - of seeds for international

collaborations

The CEPC Study Group The CEPC Study Group
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Editorial Team: 43 people / 22 institutions/ 5 countries



L CEPC Accelerator TDR

The CEPC Accelerator TDR covers
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ﬁ InEl | | = Design, knowledge and progress of the CEPC

= Advancement of technologies that CEPC depends upon, delivered
through a comprehensive R&D program, HEPS experience,
international contributions and cooperation

= |nnovative ideas and future upgrades to make the CEPC state-of-
the-art as time moves forward

=  Cost of the CEPC

International Technical Review International Cost Review @ HK,

@ HK, Jun 12-16, 2023 Sept 11-15, 2023 w“;ﬁ:“ u Project management
® Accelerator
C ﬁ?? ‘Bﬂ,ﬂ I" ® Conventional facilities
”‘gl B Gamma-ray sources
Tech“im o5 ’XOWA\ ® Experiments
N CEPC Cost
A ‘ The CEPC accelerator TDR will
Domestic Civil Engineerin Endorsed by CEPC IAC
g g y be released on Dec 15, 2023,

Cost Review, June 26, 2023 Oct 29-31, 2023 - ]
when the author list is finalized
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https://indico.ihep.ac.cn/event/20817/registrations/1668/
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Switchable operation
for Higgs W and Z

650MHz 2-cell SRF cavity n 1.3GHz 9-cell SRF cavity
for Collider for Booster
Booster 3,9145 H 30/50 MW Mode 3 CMs
1) (2
Outer Ring 160 m 48m 48 m 160 m

JOMs o hoe O
Booster il A =

Outer Ring

/
Inner Ring , o4

Common tunnel for
booster/collider & SppC
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CEPC Linac

&L, CEPC Layout and Design Essentials

D. Wang et al 2022 JINST 17 P10018

Cost optimization

vs circumference total cost(H +Z+TOP)
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—e— 50MW_1M higgs-1T Z+IM top(S0MW)

40 60 80 100 120 140 160 180 200 220

Optimal 100 km circumference

Shared tunnel for booster, collider and SppC
Baseline: 30 MW, upgradable to 50 MW and tt
Switchable between Higgs, W/Z, and top modes
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beam energy 6 GeV, 1.36 km

. <£0.06nm-rad, 14 beam lines » : -

CER ngh Energy Photon Source under Construction

11/17/2023 6



. Magnet R&D E
5 « Mechanical & alignment ﬁ
= o Klystron Test -

| -+ SRFtest hall
. Vacuum assembly & coatlng

g\

Accelerator key technology R&D platform was established:

» SRF cavity and module » High efficiency Klystron
» High precision magnet » Mechanics and alignment
» Vacuum assembly & coating » Beam test facility
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226 Key Components and Prototype R&D
+ Specification Met

 Prototype Manufactured

)

L AP Ry -2 w9 ,
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) ' 2 ~'“’“f3» =t/ v/ Magnets 27.3%
20400 DAD YN

s W, v Vacuum 18.3%

' RF power source 9.1%

+/ Mechanics 7.6%

+/ Magnet power supplies 7.0%

v/ SCRF 7.1%
« Cryogenics 6.5%
+ Linac and sources 5.5%
v Instrumentation 5.3%
« Control 2.4%
« Survey and alignment 2.4%
+ Radiation protection 1.0%
Key technology R&D spans over all components listed in the CEPC CDR ¥ 5S¢ magnets o
+ Damping ring 0.2%

11/17/2023 8



Key Technology Readiness

O CEPC received ~ 260 Million CNY for R&D from MOST, CAS, NSFC, ...
O Large amount of key technologies validated in other projects by IHEP: BEPCII, HEPS, ...

» High efficiency klystron = Novel magnets: Weak field dipole,

CEPC R&D . SRF cavities dual aperture magnets
~ 40% cost of acc. = Extremely fast injection/extraction

components

BEPCII / HEPS .

= Positron source = Electrostatic deflextor

» High performance accelerator = MDI

=  Survey & Alignment

» High precision magnet
= Ultra stable mechanics

Stable magnet power source

~50% cost of acc. = Radiation protection

components

~10%

= Vacuum chamber with NEG coating = Cryogenic system

» |nstrumentation, Feedback system = MDI

missing items consist of anticipated challenges in the machine integration, commissioning

etc to be completed by 2026, and the corresponding international contributions.

11/17/2023




0 CEPC Operation Plan

Operation mode ZH Z WHW- | tt
\/E_ GEl) =2 || = || =90 || = CEPC Accelerator white paper for
Run time [years] 7 2 1 - Snowmass21, arXiv:2203.09451
L/IP[x10% cm2s?] | 3 32 10 .
CDR
L dt [ab?, 2 IPs , _ - 3
(30 MW) | [ ] 5.6 16 2.6 10 : e
Event yields [2 IPs] | 1x106 | 7x101 | 2x107 T e CEPC
Run Time [years] 10 2 1 ~5 o 102_ e parade
£ E
30 MW | L/IP [x10% cm2s?] | 5.0 115 16 0.5 Sk ILC-Upgrade
+— ?& r —— CLIC
7 L/IP[x10%cm2sl] | 83 | 191.7 | 26.6 » 0.8 = 0 4 - CLIC-Upgrade
© >
Slsomw | frdtfabt2iPs] | 20 | 96 L7 | 1 2 10
Event yields [2 IPs] | 4x106 | 4<1012 | 5x107 | 5x10° E |
-
/ 1
Both 50 MW and tt modes are currently T | ppe
considered as upgrades. Vs [GeV]

11/17/2023 10
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Physics Opportunities @ CEPC

Table 2.1: Precision of the main parameters of interests and observables at the CEPC, from Ref. [1] and the

references therein, where the results of Higgs are estimated with a data sample of 20 ab—!. The HL-LHC

projections of 3000 th~! data are used for comparison. [2]

Chinese Physics C  Vol. 43, No. 4 (2019) 043002 Higgs W, Z and top
Observable HL-LHC projections CEPC precision | Observable Current precision CEPC precision
Precision Higgs physics at the CEPC” M 20 MeV 3 MeV M 0 MeV 0.5 MeV
H < E W .
Fenfen An(%2525)*®  YuBai(fi%))’ Chunhui Chen(Bif#/%)”  Xin Chen(Bilff)’ Zhenxing Chen(Riif3¢)’
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(#542)"°  Yanyan Gao(##%)”  Yuanning Gao(# i7" Shaofeng Ge(&i#)">
Jiayin Gu(BUA)"  Fangyi Guo(¥/78)"  Jun Guo¥7)'° Tao Han($6i5)*"  Shuang Han(#h30)* o(ZH ) 4.2% ﬂ.2ﬁm thOp 760 MeV (')(10) MeV
Hongjian He(fif£1##)"""*  Xianke He(fof @40)"°  Xiaogang He(fal /NG Jifeng Hu(#4ke%)""
Shib-Chich Hsu(#-+75)”  Shan Jin(41L)° _ Maogiang JingOR763)"”  Susmita Jyotishmati® ~ Rywa Kiuchi' B(H — bb) 4.4 u_mfu Mgz 2.1 MeV 0.1 MeV
Chia-Ming Kuo($F# )" Peizhu Lai(#i}%50)" Boyang Li(#§4%)° Congqiao Li(ZEHEF)’  Gang Li(ZER)"
Haifeng Li(Zi#8)"”  Liang Li(%%5)"°  ShuLi(%$0"™"°  Tong Li(#ill)”  Qiang Li(%538)’ Hao Liang(Ri)** B(H s cc) - 2.0% FZ 2.3 MeV 0.025 MeV
Zhijun Liang(R589)°  Libo Liao(BE37#)°  Bo Lin(E)*™  Jianbei Lin(REIL)'  Tao Liu(Rli)"
Zhen Lin(0FH™™®  Xinchou Lou(%% H)***  Lianliang Ma(i£ 1)  Bruce Mellado'™  Xin Mo(3/i)* B(H Y gg) = 0.81% R, 3x 1073 2x 1074
Mila Pandurovic™  Jianming Qian(#£181)**”  Zhuoni Qian(#£1#)" Nikolaos Rompotis™ : b
Manqi Ruan(Be88%)*®  Alex Schuy”  Lianyou Shan(Wti%%)"  Jingyuan Shi( #3%)°  Xin Shi(4 )" ® . . —2 —3
Shufang Su(#(75)” Dayong Wang(EA%)  Jin Wang(T48)' Liantao Wang( i)™ B(H - Ww ) 2.8% 0.53% R 1.7x10 1x10
Yifang Wang(E#9)*®  Yuqian Wei(#{58%)"  Yue Xu(#4#)’ Haijun Yang(# %)™  Ying Yang(b5i)* * o _3 _4
Weiming Yao(Bk#1%)*  Dan Yu(F#H)"  Kaili Zhang(#I1%)**®  Zhaoru Zhang(Gk W) B (H —+ 27 ) 2.9% 4.2% Ru 2x10 1x10
B(H - 1Hr) 2.9% 0.42% R, 1.7x 102 1x10°4
B(H — +y) 2.6% 3.0% A, 1.5 x 102 3.5 x 1075
B(H — ptp~) 8.2% 6.4% A, 43x103 7% 1073
School of Physics and Astronomy, Shanghai Jiao Tong University, KLPPAC-MoE. SKLPPC, Shanghai 200240, China B (H — Z’Y) 20% 8.5% Ab 2x 10_2 2x 10_4
“Tsung-Dao Lee Institute, Shanghai 200240, China
Bupper(H — inv.) 2.5% 0.07% N, 2.5 %1073 2% 101

+ 0(100) journal/arXiv papers

*'School of Physics and Institute for Collider Particle Physics, University of the Witwatersrand, Johannesburg 2050, South Africa

Received 9 November 2018, Revised 21 January 2019, Published online 4 March 2019

Scientific Significance quantified by CEPC physics studies,
via full simulation/phenomenology studies:

» Higgs: Precisions exceed HL-LHC ~ 1 order of magnitude
« EW: Precision improved from current limit by 1-2 orders

* Flavor Physics, sensitive to NP of 10 TeV or even higher
« Sensitive to varies of NP signal

White paper on Higgs physics
was published in 20109.
White papers on EW, Flavor

physics, NP, QCD are likely to
be released in year 2024
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C#6, Requirements of Detector and Key Technologies

Sub-detector

Key technology

Key Specifications

Silicon vertex detector

Spatial resolution and materials

0.6 ~ 3 um, X/ Xy < 0.15% (per layer)

Silicon tracker

Large-area silicon detector

o(-L) ~2x107% @ X0 (GeV )

pXsin3/2 0

TPC/Drift Chamber

Precise dE/dx (dN/dx) measurement

Relative uncertainty 2%

Time of Flight detector

Large-area silicon timing detector

a(t) ~ 30 ps

Electromagnetic

Calorimeter

High granularity

4D crystal calorimeter

EM energy resolution ~ 3% /+/F(GeV)

Granularity ~ 2 x 2 x 2 cm?

Magnet system

Ultra-thin
High temperature

Superconducting magnet

Magnet field 2 — 3T
Material budget < 1.5X

Thickness < 150 mm

Hadron calorimeter

Scintillating glass

Hadron calorimeter

Support PFA jet reconstruction

Single hadron o} ~ 40%/\/E(GeV)
Jet o5 ~ 30%/+/E(GeV)

Requirements evolute with better understanding of the detector technologies and physics goals

11/17/2023
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226 Conceptual Detector Designs

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

(3T/2T)

Yoke + Muon (RPC or u-RWELL) Preshower (u-RWELL)

Dual-readout calorimeter

LumiCal Silicon wrapper 7L

Drift chamber

PFA HCAL Yoke + Muon (u-RWELL)

PFA ECAL Si Pixel Vertex

Si Pixel Vertex The 4 Concept

SIT TPC SET
FTD ETD

Scint Glass HCAL
Partially Yoke

-

Magnet (3T/2T)

FST concept

o PID (DC+ToF)
(Full Silicon Tracker)

Crystal ECAL

Silicon Tracker
(Transverse bar)

11/17/2023 13



N The 4™ Conceptual Detector Design

] Advantage: Cost efficient, high density HTS Solenoid Magnet (_3” 2T)
Scint Glass _ _ Between HCAL & ECAL, or inside HCAL
PFA HCAL Challenges: Light yield, transparency,

radiation hardness, massive production

Advantage: the HCAL absorbers act as part
of the magnet return yoke.

Challenges: thin enough not to affect the jet
resolution (e.g. BMR); stability.

- Transverse Crystal bar ECAL

Advantage: better 1%y reconstruction

Challenges: minimum number of readout
channels; compatible with PFA calorimeter;
maintain good jet resolution.

A Drift chamber
that is optimized for PID

Advantage: Work at high luminosity Z runs

Challenges: sufficient PID power; thin enough

_ _ not to affect the moment resolution. Need a
Muon+Yoke Si Tracker Si Vertex supplementary ToF detector

Outer+ToF
11/09/2023 14



<22l Silicon Pixel Chips for Vertex Detector

2 layers / ladder R,,~16 mm Goal: o(IP) ~ 5 um for high P track. CPV4 (SOI-3D), 64x64 array
_ . ~21x17 um? pixel size

CDR design spec:
= Single point resolution ~ 3 pm.
= Low material (0.15% X, / layer),
=  Low power (< 50 mW/cm?)
= Radiation hard (1 Mrad/year)

: .‘,‘v ﬂ g
Silicon pixel sensor develops in 3 series: _ é
JadePix / MIC, TaichuPix, CPV e 1

| N o vt s ™

TaichuPix3 1024x512 array of 25x25 um?

Lower
. 1P ¢ chip
 f D
R
& -
TowerJazz 180nm CIS process
Gy~ 3-4 um, o~ 1 ps, ~100 mW/cm? LAPIS 200nm SOl process

11/09/2023 15



FPGA board

11/09/2023

Prototyping Vertex Detector

10 TalchuP|x chlps

TaichuPix-based prototype
detector tested at DESY in
FPGAboard April 2023

Ladder readout system

Spatial resolution ~ 4.9 um
6 double-sided ladders




« Initial TPC design has difficulty @high luminosity Z

&l Pixelated TPC Tracker

mode due to IBF. Decide to use pixelated TPC

Ed = 200V/cm at T2K gas

IBF*Gain VS Vigy, Vyeq =420V

« R&D roadmap: 3
Goal: % ]45_ = IBF*Gain VS V), \’\_,m=340\’
= From a module to a prototype e F g
=  Low power consumption FEE ASIC o(r-®) ~100 pm 3 s 3
+ Achievement so far: -y o TT
= Hybrid GEM+Micromegas module: IBFxGain ~1 at G=2000 R

=  Spatial resolution of 0,,<100 ym, dE/dx for PID: <4%
= WASA chip: ~3 mW/ch with ADC, 32 channels/chi

V(V)

GEM+Micromegas module R&D

ZYNQ Core Board

TPC prototype with integrated 266nm UV laser

5.6mm

| . Ld -
e == = \ \ S AN ¥ ¥ o v

@O _SHOT ONMLIO 56°
SO Al Qua ERA

11/09/2023
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CER Silicon Pixel Tracker

d Large area: ~140 m? in Full SiTrk, or ~70 m2 in TPC+SiTrk
=» Cost effectiveness

“GECCO”
MAB v2

ATLASPix3

O Focus on MAPS pixel tracker, also started SSD for outer layers Carrier

U

Joint efforts on an ATLASPix3 based demonstrator

0 ATLASPIix & MightyPix use TSI 180nm HYV process fixysViden '

=» Long term support (?) FPGA board
O Exploring SMIC 55 nm HV HR process ATLASPIx3
=» Smaller feature size & alternative foundry designed by KIT

O Other possibilities, e.g. MALTAS3, TPSCo-65nm

The 2nd design
for SMIC 55nm
HV HR process

Hitmap with Fe55 source Hitmap with electron beam

11/09/2023 18



<zl PID in The Scenario of FST

2 s Simulation & Recons. - Raw signal
(@)} = o
'g 25— i D‘l_
T 2?— ‘ - Detected
SOE il |
-(/—) 1.5; '-
0.53— | i
0 /. !,“L L fos il b il
B T T R R R T NPT R
T [ns]
o A drift chamber optimized for PID: no stereo, larger
cell, optimal gas mixture and HV B BERY e E e BE e ——————
o Cluster counting algorithm (dN/dX) is more powerful the 2 outer layers of FST,
than conventional dE/dx, but requires much more in optimized for its PID power.
the readout electronics. _ _
Supplementary Time of Flight,
o Studies: dNdX reconstruction algorithm, readout could be based on LGAD technology,
electronics, prototype test in beam even better if it acts as an outer SiTrk

11/09/2023 19



ce26 Cluster Counting Beam Tests

Test Beam 2021.11

signal (SNl downstream [#¥ T \ |
M trigger tile E T
< o - -\-——L\w I f y

e

3 B 2022.07

-

if | inlet gas
manifold

1cm

Beag
3cm| e °

O Test beam and analysis led by
the Italian group

O Measure number of clusters &
efficiency, study effects of
configuration

O Apply clustering algorithm in the
real world, obtain more realistic
parameters to simulation

. . . MI'NOTE 95&5
Q Preparing a test setup in China BBy ==

11/09/2023 20



sev( Prototype PFA Calorimeters

ECAL.: scintillator(strip)+SiPM, CuwW HCAL.: scintillator (tile)+SiPM, steel

A

x2mms3

0 ScW-ECAL: transverse ~20x20 cm, 32 sampling layers Prototypes developed within CALICE
= ~6,700 channels, SPIROC2E (192 chips) « China: IHEP, SJTU, USTC
_ « Japan: U. Shinshu, U. Tokyo
QO AHCAL: transverse 72x72 cm, 40 sampling layers +  France: CNRS Omega
= ~13k channels, SPIROC2E (360 chips) * Israel: Weizmann

11/09/2023 21




Testbeam of Prototyp

e PFA C_alorlmeters

g “’IWIT‘ ﬁ"j_,‘_"'”" R

2023.05

2022.10




Selected Testbeam Events

100 GeV u~ 60 GeV e
e

60 GeV i~

e
400
- — 200
5 5
> >
0
-200
-400
YRHEEA LGN MR A
Institute o i Energy Physics
Chinese Academy of Sciences
+,
[ %,
7 7
v 400 v 400
= =h
=
= EMAF
SHINSHU UNIVERSITY
L R N
N 5 GeV
(;’ THE UNIVERSITY OF TOKYO e T[
i
400 400
biprangvavalinra
WEHZMANN INSTITUTE OF SCIENCE s S § S
= >
=200 =200
—-400 -400

Within CALICE
collaboration
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G2 4D Orthogonal Crystal Calorimeter

<+ Goal
= Comparable BMR resolution as with the Si+W ECAL. m
= Much better sensitivity to y/e, EM resolution < 3%/./E(GeV) SOl ekinerpr o9:. S80: R0s0
» Features: < e Y?
= Timing at two ends of the crystal bar s dipibriiiris ‘:lfpm' i

= Crossed arrangement in adjacent layers.
= High granularity with reduced readout channels

«» Key issues:
= Ambiguity caused by 2D measurements (ghost hit).
= Identification of energy deposits from particles (confusion).

Incident
particles

Reconstructed Mass of Higgs
] [ fi (B iiasc

a 5 - [ Ertries 756
E ﬁ:i] L |, SN dean I_E‘d_‘l
5t Dy 2E65
700 H - y)/ 2% ¢ ndl W
A Instsa
P S S S i Comrt B1GE: 135
i i Wean 12a81 00
: : | Ggra 14+0.0

E:"I S g o o e e o e e o :. ....... :. .......

MR =1.2%

- ) N —
- I ......................... I —

BMRofSW~2.3% | |

cylindrical crystal ECAL

I|II:I':I 0 e 13 1 125 130 1% 140
AT |

11/09/2023
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<+ A successful testbeam @ DESY, Oct 2023

« To address critical issues at system level

= Validation: design of crystal-SiPM, light-weight
mechanical structure

= EM shower performance

« Module development
= BGO crystal bars from SIC-CAS
= SiPM: 3x3 mm? sensitve area, 10um pixel pitch

m Front-end electronics with CITIROC. An ASIC
with a large dynamic range would be more
desirable

Crystal EM Modules
(21.4 X, total depth)

Glass Tiles

Crystal bars
Beam :

—

11/09/2023
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Replacing plastic scintillator with
high density glass scintillator

F T T T T T T T T T T T T T T T T

0'06: s = 240GeV ]
0.05 ZH,Z-vv, H—gg -

- _ 3 ]

E 0.04;_ p=5.5g/cm _;
LD - |
S 003 DHCAL BMR: 3.68% E
3 | AHCAL BMR: 3.78% .
< 0.02[ =
" GSHCAL BMR: 3.43% .

0.01— —

1 JISET II\\‘\II\‘\\II
%O 70 80 90 100 110 120 130 140 150 160
GeV

VISIb|e

D L O O G
]

LIy i

L
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Glass Scintillator HCAL

o Light yield: 1000~2000 ph / MeV
o Density: 5~7 g/lcm3
o Scintillation time: ~100 ns
0 Low cost
o Tiles in cm scale for PFA HCAL
3.3 g/em® E
GC 3408 ph/MeV E
1606 ns E
5.9 g/em’ E
GS5 | 1058 pwMev :
352 ns E
4.0 g/ent’ E
GS4 | 128 phMev GS1 Gd-Al-B-Si-Ce**
1764 ns : GS2 Gd-Ga-B-Ce**
5.5 glem’ : GS3 Gd-Ba-Al-B-Si-Ce¥f
GS3 | mrsmvey GS4 Gd-ALLi Si-Ce™*
1554 ns " . 3+
: GS5 Gd-Ga-Si-Ce
3 H
GS2 zfogﬁa . : GC Gd-K-Y-Si-Ce*'
ph/Me .
1076 ns P
, : Density—6 g;’l:m3
GS1 o f’:;“mw 5 Light yield—2000 ph/Me
465 18 E Decay time—100 ns
0.0 0.5 1.0 1.5 2.0
Target parameter
26



&6 Solenoid Magnet

4260

seco Yoke + Muon Barrel yoke Vacuum Dewar
c Cooling system
o
E HCAL
=

D S — T T

2330 o FCAL SC Coil
L

HCAL
ECAL

Axial support

5560 4660 4000 0(P) R&D: high strength HTS cable, EnG yoke
ultra-thin cryostat.
Al stabilized ReBCO
stacked tape conductor " Vacuum Dewar
(ASTC) cable . Magnetic field 3T Current 28000 A
= 20 MLI
Inner diameter {4660 mm Inductance 1.27 H

f |
Al alloy 6061 ‘ N ‘\'"’-— /'J

ReBCOStack L 1 15 g e Al s ilay Sippar Outer diameter |4960 mm| Stored energy | 500 MJ
ANBAI+0.025Er% _ i’ 15 B 3 Magnet 150 mm Cold mass 27 ton
stabilizer ~ — | o | | o o o | | o | o= -/ - thickness

32
[ | e | o [ | o | o | o | o f o | | Length  |[8000 mm|HTS cable length |10.7 km
MLI
Al alloy 6061 _ : ML Total weight 48 ton ASTC weight |16.6 ton
Vacuum Dewar HTS cable Pure Al strips

11/09/2023 27



HTS Cable Development

Q
o
e
C§

Significant progress !

HTS tape

HTS stalcmk

Object: single tape core Ic > 100 A@77K; 14-core cable Ic > 830 A@77K, self-field.

1000
900
800
700
600
500
400
300 _
200 .
100 i Fow—— p——

0 A L S DA 1200 m cable

2021/9/11 2021/11/30 2022/2/18 2022/5/9 2022/7/28 2022/10/16 2023/1/4 2023/3/25 2023/6/13 0 100 200 300 400 500 600 700 §00 900 1000 1100 1
Current (A)

15
144 [Ile =905 A

139 |n-value = 12

Ic = 905A

114

—
[=}
1

0]
s
7]
6]
5]
2]

Electric field (uV/em)
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Stereo
Crystal ECAL

Many Other Detector R&Ds

Drift

Xilinx KCU105 J

10"

ey
P

Beampipe Design

11/09/2023
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R&D Efforts for Future Higgs Factories

'-?IJ-.;X:,/{:
Det Technology Det Technology
>< JadePix Crystal ECAL
% TaichuPix Stereo Crystal ECAL
% CPV(SQI) _|Scint+W ECAL
_C% Stitching é Si+W ECAL
Arcadia = |Scint+Fe AHCAL
A CEPCPIx § ScintGlass AHCAL
7 |Silicon Strip RPC SDHCAL
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«+ Some R&D efforts are already associated with the
international collaborations: CALICE, LCTPC & RD*

«+ The ECFA DRDs cover much broader scopes, with
more general|supports, e.g. testbeam facilities.

If you forgot to submit your proposal somehow, or
if you did not fill in the survey that we sent around,
please contact Haijun Yang or Jianchun Wang

«» We plan for TDR of a reference detector
January of 2024
December of 2024
June 30, 2025

Start preparation in
A draft version by
Official release by

0
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Collaboratlon Wlth Industry

A oL i ;m
o Lhemes Prvea

CEPC k12 %
ST

R sty oo

//mllll_ll |

ASAARR R A

s a4

CEPC 650MHz Klystron at Kunshan Co.

4"

CIPC (CEPC Industrial Promotion Consortium) was
established in Nov 2017. So far 70+ companies have joined.
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winding at KEYE Co.

CEPC long magnet
measurement coil

9)Electronics

11) Power sources
12) Civil engineering
13) Precise machinery
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More than 40 companies joined in
first phase of CIPC,
and 70 companies now.
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International Efforts Toward

s Collaborative Experiments

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

Internationa

Committee

Accelerator Review

Institution Board

Steering Committee

Project Director

International
Advisory Committee

Internationa
Detector R&D Review
Committee

Project Office

Accelerator

Detector

Name

Brief introduction

Role in the CEPC team

« Institution Board: 32 top universities / institutes in China

Yifang Wang

Xinchou Lou

Yuanning Gao

Jie 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
Jingyvu 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

« The International Advisory Committee (IAC) started in 2015, and held meeting yearly.

« Two international review committees for accelerator and detector R&D: (IARC, IDRC) started
operating since 2019.

« Currently the CEPC study group consists of ~1/4 international members. We hope to boost up
international participation.

11/17/2023
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&Y, International Workshops

i v
k L @ The 2083 international workshop on the Circular Electron Positron Collider [Eurcpean Edition] b

« 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 / in-person), TBD (2024.10-11)

= In Europe: Rome (2018.05), Oxford (2019.04), Edinburgh (2023.07), Marseille (2024.04.08-12)
= InUSA: Chicago (2019.09), DC (2020.04 / online)
= Annual IAS program on HEP (HKUST) since 2015, (2024.01.18-25)

« Various topic-specific workshops at different sites. Let us know if you are interested to host.

*

33

11/17/2023



N Optimal Timeline and Upcoming Events

CEPC Project Timeline 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

Completion of
Accelerator TDR

Technical Design Report (TDR) % 15th FY 16th FY

Engineering Design Report (EDR)
R&D of a series of key technologies 4}
Prepare for mass production of devices though CIEC

CO m p | etl on Of Civil engineering, campus construction
Accelerator EDR %%

Construction and installation of accelerator

A+elerator

New detector system design & a
Technical Design Report (TDR)

TDR of a Reference Detector
@ June 30, 2025

Detector construction, installation &
joint commissioning with accelerator

Det*tor

Experiments operation

Further strengthen international cooperation in the
filed of Physics, detector and collider design

tional

International
Collaborations

ppration

s

Sign formal agresmers, etuivioh-at-aasilug
international experiment collaborations, finalize ‘)
details of international contributions in accelerator

Inter
Coo

11/09/2023



