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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

------
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“0, Global HEP Consensus on Higgs Factories

The scientific importance and strategical value of e*e- Higgs factories is clearly identified.

2013, 2016: China Xiangshan Science Conference Exoing  Pathways to Innovation and Discovery in Particle Physics
e
concluded that CEPC is the best approach and a N {zumntum Report of the Particle Physics Project Prioritization Panel 2023

major historical opportunity for the national
development of accelerator-based high-energy
physics program.

2017: Japan Association of High Energy Physicists
(JAHEP) proposes to construct A 250 GeV center
of mass ILC promptly as a Higgs factory.

2020: European Strategy for Particle Physics, e Recommendation 6

An electron-positron Higgs factory is the highest
Convene a targeted panel with broad membership across particle physics later this

pl‘lOl‘lty next collider. For the longer term, the decade that makes decisions on the US accelerator-based program at the time when
. . . major decisions concerning an off-shore Higgs factory are expected, and/or significant
European particle physics community has the adjustments within the accelerator-based R&D portfolio are likely to be needed. A plan
e - for the Fermilab accelerator complex consistent with the long-term vision in this report
oo e o sty ambition to operate a proton-proton collider at the should also be reviewed.

]’Ii hGSf CIC]’I ievab/e ener The panel would consider the following:
g } gy 1.The level and nature o! US contribution in a specific Higgs factory l-»cluding an evaluation
of the associated schedule, budget, and risks once crucial information becomes available.

2.Mid- and large-scale test and demonstrator facilities in the accelerator and collider R&D

2022, ICFA “‘reconfirmed the international pustioios
’

. 2 3.A plan for the evolution of the Fermilab accelerator complex consistent with the longterm
consensus on the In7p0]”fance Ofa nggsfa(‘forv as vision in this report, which may commence construction in the event of a more favorable

. . . . . . e budget situation.
the highest priority for realizing the scientific
goals of particle physics ”, and expressed support
PS5 report, USA, 2023

for the above-mentioned Higgs factory proposals
06/17/2024 4



G Higgs Factory Proposals

CEPC Accelerator white paper for
Snowmass21, arXiv:2203.09451
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Luminosity [ 10* em?s'' ]

CEPC has strong advantages among mature o Y —
ete- Higgs factories (design report delivered) /s [GeV]

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

Versus Linear Colliders
o Higher luminosity / precision for Higgs & Z

o Large tunnel cross section (ee & pp coexistence)
o Lower construction cost

o Potential upgrade for pp collider
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HEP-CEPC-DR-2023-01
I
HEP-AC-30X3-01

CEPC
Technical Design Report

Accelerator

Accelerator TDR
arXiv:2312.14363 officially released
1114 authors on Dec 25’ 2023

278 institutes
- (159 foreign institutes)

International Technical Review International Cost Review @ HK, £ colimifizs
@ HK, Jun 12-16, 2023 Sept 11-15, 2023

M Project management
™ Accelerator

m Conventional facilities
® Gamma-ray sources

W Experiments

m Contingency

R e e Total 36.4B CNY
Domestic Civil Engineering Endorsed by CEPC IAC

Cost Review, June 26, 2023 Oct 29-31, 2023
06/17/2024 6
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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,C_lMS H 30/50 MW Mode 3 CMs
1) (2
Outer Ring 160 m 48m 48 m 160 m

Booster il 1 e 5]

Outer Ring

/
Inner Ring , o4

Common tunnel for
booster/collider & SppC

06/17/2024

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)

1800

1600

1400

top(100rillion)

1200

1000

total cost YV Z/

—e—50MW_IM higgs T Z
41P_30MW_2M higgs AT Z
—e— 30MW_2M higss T Z
& 30MW_IM higgsAT Z
—eo—4IP_30MW_2M higgs1TZ41M top
—e— 30MW_2M higgs-+1T Z4IM top
30MW_1IM higosHT Z4AM top
—e— 50MW_1M higgs-1T Z+IM top(S0MW)

40 60 & 100 120 140 160 180 200 220
Graumference (kim)

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



Cen ) High Energy Photon Source (HEPS)

L e EEASR \ w w ‘ RS et "
, beam energy 6 GeV, 1.36 km . i e
. <0.06nm-rad, 14 beam lines

06/17/2024 8



4 Magnet R&D E
5 « Mechanical & alignment ﬁ
S Klystron Test .

I
lm l
lm ‘-’

"" |'l|\

* SRF test hall
. Vacuum assembly & coatlng

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

06/17/2024



226 Key Components and Prototype R&D
+ Specification Met

 Prototype Manufactured

)

L AP Ry -2 w9 ,
o A A = /4 ‘

) ' 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%

06/17/2024 10



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.

06/17/2024
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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

06/17/2024 12



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 tOP
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
5 ) Jun Gao(¥§{2)°  Yanyan Gao(¥H5)”  Yuanning Gao(#§/fi")’  Shaofeng Ge(B5#B )"
01 j 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 O(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 — —
ool T3 W e 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 (zxmjm7ilznflxg<§:<:.;!ad;»‘x . B (H —+ 27 *) 2.9% 4.2% RM 2x10 . 1x10 .
> ) - ; ; —2 —4
3 6000 B(H - 1F17) 2.9% 0.42% R, 1.7 x 10 1x10
2 CEPC nggs Whlte Paper . = =
= B(H = y) 2.6% 3.0% A, 1.5 x 10 3.5 x 10
& 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
120 125 130 135 140 Schont o Py
M (@GeV) EE— . c e . . i . - .
- == Sclentific Significance quantified by CEPC physics studies, via full
1 ! N e (Y4545170Y2); K
i i —Zz T P |;Nglnm 10 1 H H .
o sz=ev simulation/phenomenology studies:
o —Others | ] ) 58
] « Higgs: Precisions exceed HL-LHC ~ 1 order of magnitude
%
g 3000 | = . - . - .
« EW: Precision improved from current limit by 1-2 orders
& 2000 -
» Flavor Physics, sensitive to NP of 10 TeV or even higher
e « Sensitive to varies of NP signal

ol Gey)

06/17/2024 13
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226 Conceptual Detector Designs

(Baseline Design)

Magnet Particle Flow Algorithm IDEA concept
(37/2T) 2T Magnet I (also proposed for FCC-ee)

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

LumiCal
Silicon wrapper

PFA HCAL Drift chamber
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)

06/17/2024 14



26, Requirerr

ents of Detector and Key Technologies

Sub-detector

Key technology

Key Specifications

Silicon vertex detector

Spatial resolution and materials

Ore ~ 3 um, X/ Xo < 0.15% (per layer)

Silicon tracker

Large-area silicon detector

o(L) ~2x107% @ L0 (GeV )

pXsin3/2 6

TPC/Drift Chamber

Precise dE/dx (dN/dx) measurement

Relative uncertainty 2%

Time of Flight detector

Large-area silicon timing detector

o(t) ~ 30 ps

Electromagnetic

Calorimeter

High granularity

4D crystal calorimeter

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

Granularity ~ 2 x 2 x 2 cm?

Magnet system

Ultra-thin
High temperature

Superconducting magnet

Magnet field 2 — 3 T
Material budget < 1.5X
Thickness < 150 mm

Hadron calorimeter

Scintillating glass

Hadron calorimeter

Support PFA jet reconstruction

Single hadron 0% ~ 40%/+/E(GeV)
Jet 095" ~ 30%//E(GeV)

06/17/2024

These specifications continue to be optimized
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P : éj

nal Efforts on Detector R&D

Yiming Li <

Suen Hou

06/17/2024

<«<— Yong Liu

<«— Huagiao Zhang

Haijun Yang

< International detector R&D efforts

for the future Higgs factories

Some were within the international

R/
0’0

detector R&D collaborations, e.g.

CALICE, LCTPC, & RD*

< Now much broader participation in

Internatio
Det Technology Det Technology
JadePix 4D Crystal ECAL
g TaichuPix Stereo Crystal ECAL
= |Arcadia _ |PSISiPM+W ECAL
= |cPv(sol) 2 |siDet+W ECAL
\Q +Stitching £ |ps/siPm+Fe AHCAL
NlCEPCPix / COFFEE § ScintGlass AHCAL
N |Si Strip Detector RPC SDHCAL
g TPC MPGD SDHCAL
o |Drift Chamber DR Calorimeter
'Eg PID DC - Scintillation Bar
~ |LGAD ToF S |RPC
AC-LGAD = u-Rwell
—> | SiTrk+Crystal ECAL o HTS /LTS Magnet
E |SiTrk+SiW ECAL £ |MDI & Integration
- Fast LumMoni TDAQ scheme

the ECFA DRD program

16




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

For Comparison

06/17/2024

Technologies for Ref-TDR

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

17




Silicon Pixel Vertex Detector

Looking into stitching technology

Goal: o(IP) ~ 5 um for high P

Key specifications: . ’
= Single point resolution ~ 3 ym : 7 : : , ,
= Low material (0.15% X,/ layer) ‘ 2
= Low power (< 50 mW/cm?)
» Radiation hard (1 Mrad/year)

ST ey
®

F &

Ll =

JadePix4 TaichuPix3
356x498 array of 20x29 um? 1024x512 array of 25x25 um?
~3-4 um, 6,~ 1 ps, ~100 mW/cm?

A TaichuPix-based prototype detector
was tested at DESY in April 2023

Reference: presentation by Yiming Li 18

TowerJazz 180nm CIS process
06/17/2024



d Focus on HV-CMOS pixel inner tracker of ~15-20 m?

U

Ladder design for barrel and disc for endcap

0 Given what happened with the TSI 180nm production
line, it is better to have backup foundries

O Exploring SMIC 55 nm and TPSCo 65 nm processes

COFFEEZ2 chip
with SMIC 55 nm

rocess
P CFRP truss structure: ~0.18% X,
Outer layer may be attached to TPC
Zonel
6x9 pixels, 80x40um?

. 2o | Diodes of different
==l |1l || charge collection

ililil“!iTi_l-ﬂ

o e i S i e

Zone 2 Zone 3 COFFEE2
20x32 pixels, 72x36um? 26x26 pixels, 25x25um? Test Board
Designs of charge collection Peripheral digital processing
& cell electronics and communication

06/17/2024 19
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d The outer silicon tracker ~ 85 m?, the
Z precision is not crucial
= cost-effective Si strip detector

U Need a supplemental PID to TPC at
low energy = LGAD ToF

0 AC-LGAD Time Tracker combines the
two needs in one detector, and expect
6, ~30 pS, Orep ~10 pm

Strip AC-LGAD by IHEP / IME

Strip size 5.6 mm x 100 um
Pitch: 150, 200, 250 pum

06/17/2024

AC-LGAD Outer Tracker (Time Tracker)

-

Barrel

Shingled Support Rings
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Pixelated TPC

« Initial TPC design has difficulty at high luminosity Z pole due to IBF

+ A pixelated TPC achieves o(r-®) ~100 um, with (500 um)? readout pads, IBFxGain ~1 at G=2000
« Full simulation study also shows 30 K/r separation at 20GeV

<« Preliminary mechanical design = RL = 15% X, for endcap and 0.55% X, for barrel part

+ Plan to have a test beam this fall to characterize the performance and validate the design

field cage amplification gap
_______________ E"B Hit Pad %
T —
amplification & I e } *
diffusion ‘ r*-l B00(
ionization drift & diffusion " | i
_ onns T - | \ “ 6001 \
e I 1 I \ -
1 ? N el ' ‘h 40 | = Y
! ' ' t I \ i WK ll|‘||'.'
I I ' l 1 ! L \',’.'lu\.’-
| ! I \ 2000
1 drift vdlume ' ! \
_— — — — — A _ J_!__I . A .
1 -« t L) \ 63 635 64‘ 64.5 65 655 66
| electrig field keadout pads \ \ X fem]
| 1 ! \ \
[ 1 ! \ \
I 1 ! \ \
I 1 ! \ \
o S Signal Hit Detection &
Ionization I Transport' I Amplification I . [ . [ dN/dx
» port M Amp ’ Generation Clustering » /
Garfield++ . ] e e ] :
Simulation/Digitization Reconstruction
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T

N Prototype PFA Calorimeters

0 ScW-ECAL.: transverse 20x20 cm, 32 sampling layers
= ~6,700 channels, SPIROC2E (192 chips)

(miy

Several successful
testbeams @ CERN

Y[em)

O AHCAL: transverse 72x72 cm, 40 sampling layers
» ~13k channels, SPIROC2E (360 chips)

4 ECAL.: scintillator(strip)+SiPM, CuWwW )

Sl AL
x2mm?3

-

Reference: presentation by Haijun Yang

22
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&1, Crystal Bar Calorimeter

N ( . - e b
Q Double-end readout, potentially positioning with timing
Crystal Scintillator (eq. B6O, LYSO.) .

¢ ! @ O Save readout channels, minimize dead area and material
1x1x40cm?

I\ \Phofodetectors (eg. FPMT, SiPM, Y'

0 Challenging in pattern recognitions with multiple particles

S

Stereo
Crystal ECAL

/ / FI & // ,;.;'»'.""g” .

\_ particles J
a=30°
f \ . 14 layers
’y o I
Reconstruction [ ;5
- N
(v, Ej) <S u .
N Hlt(xilylerec)
Cross-location <<< -
N N

1 t,

\_ Achieve high granularity with adjacent layers \ with adjacent rings at stereo angles /

Reference: presentation by Yong liu Reference: presentation by Huagiao Zhang P2




N2, Glass Scintillator HCAL
---

o To replace plastic scintillator with high density,
low cost glass scintillator, for better hadronic
energy resolution and BMR

o Key specifications:
- Light yield: 1000~2000 ph / MeV
- Density: 5~7 g/cm3
- Scintillation time: ~100 ns

o The Scintillation Glass collaboration continues
to progress on the quest for better GS

o The GS1/ GS5 measurements are from (5mm)3
small size samples. Tiles of 40x40x10 mm? are
needed for GS-HCAL

06/17/2024

Density g/cm?
Hygroscopicity --
Rad. Length, X, cm
Transmittance %
Refractive Index --
Emission peak nm
Light yield, LY  ph/MeV

Energy resol., ER %

Decay time ns

AS-4 AS-5

!
o
Q a |
G e aEarrers EaTare,
/ / /
s =

No

1.12

82

2.1

480

8000

9.5

No

1.14

83

1.82

420

3000

7.5

No

1.63

80

191

520

54000

5.0

100

No

1.59

80

1.74

390

1347

25.3

80,600

No
1.61
80
1.75
390
1154
25.4

90,300




Muon ID, combining with magnet return
Requirement: € > 95%, o; ~1-2 ns
Total area ~ 4500 m?, ~40k channels
Top options: plastic scintillator and RPC

Muon Detector

-

0965; ey f i 1600
o0 E — ~
0860 ¢ ' PR I ((.«2)
- (b2) - |

§0.94} H 3| s :q-

o C k=2 o =

& 092 i © 1200 ﬁ{ % i

S gt - S
0885 i 1000} + ¥:%EAH=
0.86F
0340:‘.@..@” |...|.H\; 8O0y e
- 2 4 8 10 10 15 20 25 30 35

Number of p.e.

PS muon detector
Extruded plastic scintillator, WLS fibre, and SiPM
Preliminary results: € > 95% and o < 1.5 ns

Readout

RPC muon detector
Experience from BES, DYB experiments

Insulation layer
X readout
RPC_up
Grounding
RPC_down

Y readout
Insulation layer

i panel
22005— KE /'\
= @ RPC ———
% 1] Modules
Emuaf— 1 /
E + s
. bt

PR RRTRTE B el b b 1
20 40 60 80 100 120 140
Distance to SiPM (cm)
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& Luminosity Calorimeter

LYSO 200 mm = 17.4 X,

N Flange +
Silicon detectors to 3 Bellow
measure 0 angles Siwafers _78mm=4.3 g
of e* and e x | o — LYSO bars of
Sm— ' : 10x10x200 mm?3
LYSO bars of LYSO 23 mm
3x3x23 mm?3 =2 X,
Z= 560-700 900 - 1100 mm
1400 _——
it LumiCal velume
) —— L Ao L " [
Reference: presentation by Suen Hou E | —— el %R T | = FE wu o=
Inner Be pipe) h
374 -

06/17/2024 26



7 CEPC Software

https://cepcvis.ihep.ac.cn/#/

Generator CEPC
) - Applications
Simulation
. . O CEPCSW has been developed based
_______ Reconstruction [ Analysis | ; on components of Key4hep: Gaudi,
v 1 s N Sve: EDM4hep, KAFWCore DD4hep
Gaudi framework O Single source of detector information,
___________________________ Core Software ____ but support multiple designs
'|
E LCIO PODIO || DD4hep |! O A web-based tool Phoenix for event
+[__roor Geant4 CLHEP |, and detector visualization
|
: Boost Python Cmake :
:_ External Libraries & Tools I
Key requirement: BMR
Mechanical rﬁl i Féavml
Vertex plt Flavor tanging V.S. VTX geometry
PhySiCS & FIavor tagglng@va
Tracker Performance studies ' &H I
Calorimetry e T ) s
-~ CEPCSW — r ; ' .l
Muon feedbacks Samilld » l
06/17/2024
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https://cepcvis.ihep.ac.cn/#/

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.

Lol \@heT GnEEE
/7

T Y xarene s:mm

CEPC SC QDO coil
winding at KEYE Co.

CEPC long magnet
measurement coil

9)Electronics

11) Power sources
12) Civil engineering
13) Precise machinery

Eh e’
EMAGISSHEERLT ~ PUSU VACHEE a (‘% '
oL/ raus BIAR
& [uiqgl‘g ¢ mmmﬂ.q)ﬂm{mm §
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7)Vacuum technologies
8) Mechanical technologies
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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

International

Committee

Accelerator Review

Institution Board

International
Advisory Committee

Steering Committee

International
Detector Review
Committee

Project Office

Project Director

Accelerator

Detector

Name

Brief introduction

Role in the CEPC team

0’0

>

R/
A

Institution Board: 32 top domestic universities/institutes

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
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 1B, 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

members include Prof George Hou (2015-2022), Prof Hann Chang (2022-)

0’0

>

R/
AS

international participation.

06/17/2024

Two international review committees for R&D: (IARC, IDRC) started in 20109.

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

Currently the CEPC study group consists of ~1/4 international members. We hope to boost up
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&Y, International Workshops e

e high en€rgy Circular Electron Positron Collider CE p@
== 20231023 | 2024 Wo Hotel Mercure Vieux-Port
e s=c=—=c——r rkshop EV Edit,‘on Marseille, 8-11 Apr 2024

‘‘‘‘‘‘‘

« 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.?)

= InUSA: Chicago (2019.09), DC (2020.04 / online)
= Annual IAS program on HEP (HKUST) since 2015, (2025.01.77?)

« Many topic-specific workshops at various sites

30
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https://indico.ihep.ac.cn/event/22089/

&6, Strategic Supports

s CAS is planning for the 15th 5-year plan for large science projects. A steering committee has been
established, chaired by the president of CAS.

* High energy physics and nuclear physics are one of the 8 groups.

*» CEPC isranked No. 1, with the smallest uncertainties, by every evaluation committee, both
domestic and international one among all the collected proposals.

s The final report has been submitted to CAS for consideration.
s This process is within CAS. The following national selection process will be decisive.

IACE3 97 e %W S0
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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
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