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The Higgs field, heart of the SM
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Gauge 
interactions

Higgs 
interactions
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The SM: predicts and interprets almost all the 
experimental data at accelerator experiments 
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The challenges to the SM

• Inflation
•Mass hierarchy
•Neutrino Mass
•Matter-Anti matter asymmetry
•Stability of the Universe: depends on the Particle Mass
•Dark Matter: nature & origin of mass…
•Dark Energy, Inflation: nature…
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Higgs boson：a portal to new physics

6è Higgs portal to DM
èEW Phase Transition
èOrigin of matter

è Early Universeè EW symmetry breaking è Naturalness
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Higgs discovery to precision measurements

7

Higgs Discovery

New milestone after 10 years of the Higgs discovery 

Nature 607 (2022) 52-59 Nature 607 (2022) 60-68

20-40%

5-10%

~150 fb-1~30 fb-1 ~300 fb-1 ~3000 fb-1
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Global Consensus on Higgs Factories

8

2013, 2016: China Xiangshan Science Conference 
concluded that  CEPC is the best approach and a 
major historical opportunity for the national 
development of accelerator-based high-energy
physics program.

2022, ICFA “reconfirmed the international 
consensus on the importance of a Higgs factory as 
the highest priority for realizing the scientific 
goals of particle physics”, and expressed support 
for the above-mentioned Higgs factory proposals

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

2020: European Strategy for Particle Physics,     
An electron-positron Higgs factory is the highest 
priority next collider. For the longer term, the 
European particle physics community has the 
ambition to operate a proton-proton collider at the 
highest achievable energy.

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

JAHEP
Japan

P5 report, USA, 2023

China

Europe
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Comparison of Higgs factories: Circular vs Linear

9

Versus FCC-ee
o Earlier data: collisions expected in 2030s (vs. ~ 2040s)
o Large tunnel cross section (ee & pp coexistence)
o Lower construction cost 

Versus Linear Colliders
o Higher luminosity / precision for Higgs & Z 
o Potential upgrade for pp collider 

CEPC has strong advantages among mature 
e+e- Higgs factories (design report delivered) 

CEPC FCC
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A brief introduction to CEPC

• CEPC: an e+e- Higgs factory producing H and W/ Z bosons and top quarks                                            
   aims at discovering new physics beyond the Standard Model

• CEPC + SppC complex proposed in 2012 right after the Higgs discovery
• Conceptual Design Report delivered in Nov. 2018, 1st for circular ee Higgs factory
• R&D reaching maturity, accelerator TDR published at 2023, high-impact innovations

• Proposed to commence the construction in ~2026                                                                
to deliver Higgs data in 2030s
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CEPC circumference ~ 100km
Seminar@LLR



CEPC Major Milestones

11

CEPC CDR Released (2018.11)

CEPC-SPPC Kickoff (2013.9) First CEPC IAC Meeting (2015.9)
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CEPC Major Milestones

12

Domestic Civil Engineering 
Cost Review, June 26, 2023, IHEP

CEPC Accelerator TDR Review
June 12-16, 2023, Hong Kong

CEPC Accelerator TDR Cost Review
Sept. 11-15, 2023, Hong Kong

CEPC Accelerator TDR 
released in December, 2023

arXiv:2312.14363
1114 authors
278 institutes

(159 foreign institutes)
38 countries
1090 pages

Distribution of CEPC Project TDR 
cost of 36.4B RMB (~4.6B Euro)

9th CEPC IAC 2023 Meeting 
Oct. 30-31, 2023, IHEP3/2/25
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CEPC Physics Program

13

Operation mode ZH Z W+W- 𝒕𝒕̅

𝑠	 [GeV] ~240 ~91 ~160 ~360

Run Time [years] 10 2 1 ~5

30 MW

L / IP [´1034 cm-2s-1] 5.0 115 16 0.5

∫ 𝐿	𝑑𝑡 [ab-1, 2 IPs] 13 60 4.2 0.6

Event yields [2 IPs] 2.6´106 2.5´1012 1.3´108 4´105

50 MW

L / IP [´1034 cm-2s-1] 8.3 192 26.7 0.8

∫ 𝐿	𝑑𝑡 [ab-1, 2 IPs] 22 100 6.9 1

Event yields [2 IPs] 4.3´106 4.1´1012 2.1´108 6´105

• Measurements of Higgs, EW, flavor physics & QCD 
at unprecedented precision

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

3/2/25
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CEPC：Higgs Properties

14

Ø CEPC has significantly better precision on Higgs properties than that of HL-LHC

《Precision Higgs Physics at CEPC》
Chinese Physics C, 43（2019）043002
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CEPC：Electroweak Measurements

15

Ø CEPC has better EW precisions than current value by 1-2 order of magnitude 

CDF (2022)  : 80433.5 ± 9.4 MeV
CMS(2024) : 80360.2 ± 9.9 MeV 
SM Prediction : 80354 ± 7 MeV

Ø CEPC: expected W mass resolution < 1MeV
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CEPC: Flavor Physics
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CEPC：BSM Physics
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Higgs：Dark Matter Portal

18

è CEPC has significantly better detection sensitivity for DM than HL-LHC
è Complementary to direct DM search experiments for mass below 10 GeV

Higgs-portal DM 

CDR 5.6 ab-1 CDR 5.6 ab-1
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Higgs：EW Phase Transition

19

è CEPC can study EWPT via hZZ coupling measurement which may help 
to understand the matter-antimatter asymmetry, its detection sensitivity 
is about one order of magnitude better than that of the HL-LHC.

Orange： first order PT
Blue：strong first order PT
Red：strong first order PT+ GW

SM expects Higgs 
potential has

smooth crossover

New Physics
Quantum tunneling

First order
phase transition

CDR 5.6 ab-1

3/2/25
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Higgs W Z ttbar

Number of IPs 2
Circumference [km] 100.0
SR power per beam [MW] 50
Energy [GeV] 120 80 45.5 180

Bunch number 415 2161 19918 59
Emittance (ex/ey) [nm/pm] 0.64/1.3 0.87/1.7 0.27/1.4 1.4/4.7
Beam size at IP (sx/sy) [um/nm] 15/36 13/42 6/35 39/113
Bunch length (SR/total) [mm] 2.3/3.9 2.5/4.9 2.5/8.7 2.2/2.9
Beam-beam parameters (xx/xy) 0.015/0.11 0.012/0.113 0.004/0.127 0.071/0.1
RF frequency [MHz] 650
Luminosity per 
IP[1034/cm2/s] 8.3 27 192 0.83

D. Wang et al 2022 JINST 17 P10018

l Circular collider: Higher luminosity than a linear collider
l 100km circumference: Optimum total cost, good also for SppC
l Shared tunnel: Accommodate CEPC booster &collider and SppC
l Switchable operation: Higgs, W/Z, top

Common tunnel for 
booster/collider & SppC

Switchable Operation for Higgs 
W and Z 

Main Parameters: High 
luminosity as a Higgs Factory

Cost optimization vs.. circumference

3/2/25 20

Design of experimental facility and technical requirements
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Status and maturities of the CEPC technologies
State-of-the-art: Key Components

0.0%

20.0%

40.0%

60.0%

80.0%

70 80 90 100 110

Power vs. Efficiency

650MHz SRF cavity

High efficiency klystron

Weak field dipole

100km Acc. Alignment & Installation R&D

Control Point Backbone Network Tunnel Control Network

Acc. Unit Pre-alignment Multi Functional Alignment Instrument

Efficient alignment scheme + instrumentation R&D 
to guarantee the installation within 4 years

3/2/25 21
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CEPC R&D: High Q SRF Cavities

22

Medium-temperature (Mid-T) annealing 
adopted to reach Q0 = 3.4E10 @ 26.5 MV/m

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

At 2K

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

Vertical test of 650 MHz 2-cell cavity

Cold-EP and Mid-T baking
Q0 = 6.0E10 @ 31 MV/m 

SRF cavities exceed CEPC specifications

3/2/25
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CEPC R&D: 8 ´ 9-cell High Q Cryomodule 

23

CEPC Booster 1.3 GHz SRF R&D and industrialization 
in synergy with CW FEL projects 

Parameters Horizontal test 
results

CEPC Booster
Higgs  Spec

LCLS-II, SHINE 
Spec

LCLS-II-HE
Spec

Average usable CW Eacc (MV/m) 23.1 3.0×1010 @
 21.8 MV/m

2.7×1010 @
16 MV/m

2.7×1010 @
20.8 MV/mAverage Q0 @ 21.8 MV/m 3.4×1010

SRF cavities exceed CEPC specifications

3/2/25
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CEPC R&D: High Efficiency Klystrons

24

q The 1st Klystron prototype, achieved efficiency ~ 62%
q The 2nd Klystron prototype was tested in Feb. 2024,  achieved efficiency ~ 77.2%
q The 3rd Klystron prototype (MBK) with manufacture underway, design efficiency is ~ 80.5%
q High efficiency Klystron helps to reduce electricity consumption

The 1st Klystron (tested) The 2nd  Klystron (tested)

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

Test results of the 2nd 
klystron prototype

3/2/25
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CEPC R&D: Accelerator Key Technologies

25

Ø Key technologies R&D span over all components listed in CDR. 
Ø About 10% remaining (eg. RF power source, control, alignment, 

SC magnets, machine integration) to be completed by 2026. 

✔ Specification Met

✔ Prototype Manufactured 
Accelerator Fraction

✔ Magnets 27.3%

✔ Vacuum 18.3%

✔ RF power source 9.1%

✔ Mechanics 7.6%

✔ Magnet power supplies 7.0%

✔ SC RF 7.1%

✔ Cryogenics 6.5%

✔ Linac and sources 5.5%

✔ Instrumentation 5.3%

✔ Control 2.4%

✔ Survey and alignment 2.4%

✔ Radiation protection 1.0%

✔ SC magnets 0.4%

✔ Damping ring 0.2%

3/2/25
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High Energy Photon Source (HEPS)

26

To be completed in 2025, great training and preparation for CEPC è towards a green accelerator
Experience at HEPS
n Solar panel:10 MW è 10% saving

n Permanent magnet: 5.6 GWh saving/year

n Hot water (13 MW @ 42 0C) for heating

beam energy 6 GeV, 1.36 km
≤ 0.06nm·rad, 14 beam lines

3/2/25
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CEPC Accelerator EDR

27

A full size 6x650MHz 

2-cell cavities module

Automatic magnets 

production lines
Massive production line of NEG 

coating vacuum chambers

High efficiency Klystron

CEPC Accelerator EDR tasks start with 35 WGs aiming for key issues.

3/2/25
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CEPC 隧道模型（60米）
- 验证相关关键技术及工艺流程
- 磁铁和支撑的稳定性与调节灵活性
- 准直方法及准直效率优化
- 工艺安装及设备/操作空间验证
- 步入式隧道内景展示，科普宣传

CEPC Accelerator EDR

28

CEPC Alignment and 

installation plan

CEPC Machine Detector 

Interface (MDI)

CEPC Tunnel Mockup for 

installation and exhibition

Detector coil development

3/2/25
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Iron Based High T Super Conducting Magnet

3/2/25
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SPPC R&D: HTS SC Magnet

30

10.2T 
(2018)

12.5T 
(2021)

16T 
(2024)

Ø 2023: SC dipole magnet, field reached 14T @ 4.2K

Ø 2024: aiming for 16T @ 4.2K (the world record)

14T 
(2023)

Completion of SC magnet (2023.8)

16T dipole (LTS+HTS)

3/2/25
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CEPC Accelerator: Plasma Injector

31

CEPC Plasma Injector Scheme
From 10 GeV à 30 GeV à TR ³2

PWFA/LWFA TF based on BEPC-II Linac and HPL 
has founded by CAS, 120M RMB in Sept. 2023

Simulation results show that it works on paper 
with reasonable error tolerances for both electron 
& positron beams injected to booster

• Positron and electron acceleration

• Cascading acceleration

• Future linear collider technologies

• High energy beam for detector R&D 

(possible application) 

PRL 127, 174801 (2021)

3/2/25
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Prospects of beam polarization at CEPC
• Beam energy calibration @ Z & W w/ resonant

depolarization (~ 1e-6)
• 50%-70% longitudinal polarization for e- beam is a resonable

goal @ Z & W
• Polarized e+ source: flux requirement ~ 1/60 of ILC, revisit of

the Compton Ring scheme under way
• Attaining useful polarization level is challenging but possible

@ Higgs.

Beam polarization prospects and R&D efforts

32

CEPC TDR-Accelerator, arXiv:2312.14363
Radiat. Det. Tech. Meth. 6:490 (2022).
Phys. Rev. Accel. Beams, 26, 051003 (2023).
Phys. Rev. Accel. Beams, 26, 091001 (2023).

Aspects Figure of merit R&D goal Milestone

Polarized electron source polarization > 85% a 400kV polarized DC gun @ PAPS, polarization > 85% 2027

Compton polarimeter 3D measurements~ 0.1% vertical measurement @ BEPCII
longitudinal measurement @ LPA-Ring TF, ~1%

2025
2028

Resonant depolarization ~1e-6 for Z & W demonstration @ BEPCII 2026

Spin rotator for
longitudinal polarization

Solenid integral field ~ 1000 T.m
per IP @ Z

HTS solenoid, B ~ 12 T, BL > 10 T.m , 
attain longitudinal polarization @ LPA-Ring TF

2027
2028

Key technology R&D items

Injecting pre-polarized beams

positron
polarizing
ring

3/2/25
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CEPC Detector Concepts è New Design
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CEPC New Detector Design

34

Calorimeter World-class New design
PFA ECAL ～ 15-20% / √E ～ 3% / √E
PFA HCAL ～ 50-60% / √E ～ 40% / √E

Goal: with PFA calorimeters to improve boson 
mass resolution (BMR) from 4% è 3%。

Ø Silicon tracker with TPC / DC：
     to improve track reconstruction & PID
Ø PFA ECAL with crystal: 
     to improve p0, g energy resolution
Ø PFA HCAL with scintillating glass: 
     to improve hadron energy resolution

3/2/25
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CEPC Detector R&D: Silicon, TPC, DC Prototypes

353/2/25
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CEPC Detector R&D: Calorimeter Prototypes

36

Crystal Modules: beam test at CERN and DESY in 2023 & 2024

CEPC Calorimeter Prototypes: beam test at CERN in 2022 & 2023

Ý BGO Crystal          Scintillating Glass Þ
3/2/25
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CEPC Reference Detector TDR

37

Ø Large number of detector technology 
options and R&D projects on-going, 
they are not at similar level of maturity.

Ø Need to converge technology options 
towards a CEPC reference detector TDR
v Start preparation in Jan. 2024
v A draft version of TDR in Dec. 2024 
v Official release of ref-TDR in Jun. 2025

Ø Intl. detector collaborative efforts
v DRD collaboration (DRD1-8), more than 

130 colleagues from 11 Chinese institutes 
joined so far.

v HL-LHC detector R&D efforts help to 
prepare teams for CEPC detectors.

3/2/25
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Industrial Partners and Suppliers Worldwide

38

System

1 Magnet

2 Power supplier

3 Vacuum

4 Mechanics

5 RF Power

6 SRF / RF

7 Cryogenics

8 Instrumentation

9 Control

10 Survey and 
alignment

11 Radiation 
protection

12 e-e+Sources

CEPC Industrial Promotion Consortium 
(CIPC, established in Nov. 2017)

Potential international collaborating 
suppliers and partners worldwide

3/2/25
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CEPC International Collaboration

39

CEPC attracts significant International participation 

ØBoth CDR and TDR have significant intl. contributions
Ø 20+ MoUs signed with Intl. institutions and universities
Ø Intl. collaborative efforts: DRD & HL-LHC detector R&D
ØCEPC International Workshop since 2014
ØAnnual working month at HKUST-IAS since 2015
ØEU-US versions of CEPC Workshop since 2018

Oxford (2019)Rome (2018)

Edinburgh (2023) Chicago (2019)

3/2/25
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CEPC Planning and Development

40

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

Ø High energy physics and nuclear physics is one of eight groups (fields).
Ø CEPC is ranked No. 1，by every committee (2 domestic and 1 international).

Ø A final report was submitted to CAS for consideration, this process is within CAS, 
and the following national selection process will be decisive.

Domestic senior HEP Division Nuclear Division IAC Average

3/2/25
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CEPC Planning and Schedule

41

2012.9        2015.3         2018.11        2023.12        2025.6         2027      15th five year plan (2026-2030)             
proposed  Pre-CDR        CDR          Acc. TDR      Det. TDR     EDR       Start of construction

CEPC EDR Phase: 2024-2027
Ø CEPC Accelerator EDR starts with 35 

WGs in 2024, to be completed in 2027 
Ø CEPC Reference Detector TDR will be 

released by June, 2025
Ø CEPC proposal will be submitted to the 

Chinese government for approval in 2025
Ø Upon approval, establish at least two 

international collaborations on experiments
Ø CEPC construction starts during the 15th 

five-year plan (2026-2030, e.g. 2027)  
Ø CEPC construction complete around 

2035, at the end of the 16th five-year plan

15th FY 16th FY

3/2/25
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AI usage: Jet origin id

• Distinguish jets originated from 11 different kinds of colored particles: 5 quarks, 5 anti-quarks, and gluon. 

• Strong impact on the physics reach: 
• Higgs rare & exotic hadronic decay up limits improved by 3 times – 2 orders of magnitudes, i.e., H->ss be 

limited to 3 times the SM prediction. 
• EW & Flavor Physics measurements.  

3/2/25
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https://arxiv.org/abs/2310.03440



Impact on Physics: Higgs & W
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https://arxiv.org/abs/2310.03440



Impact on Physics: EW & Flavor
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• Proposed by Roy Aleski



Validation: … Versus different Hadronization Models
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Hadronization: demon in details… 

3/2/25
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Scaling behaviors: at different models

3/2/25
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Comparable result with different scaling behavior

Para. Numbers: PN 360k, ParT 2.4M, BINBBT(Large Language Base Model) 150 M 

More details at: https://arxiv.org/pdf/2412.00129



AI usage: 1-1 corresponding reconstruction

3/2/25
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• Leading confusions, i.e., PFA oriented double counting, be reduced by 1 order of 
magnitudes; at the cost of marginally increased miss-vetoed low-E particles. 



AI usage: 1-1 corresponding reconstruction

3/2/25
Seminar@LLR

49

CDR: BMR = 3.8% Now: BMR = 2.8%

• Holistic event reconstruction: Via innovative detector design + PFA algorithm + AI technology: ~ 95% of visible energies 
are mapped to reconstructed particles that reserve 1-1 correspondence mapping 

• BMR improved by ~ 30%



AI usage: 1-1 corresponding reconstruction

3/2/25
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Prospective: BMR could potentially be improved to 2.2 - 2.4%, if the origin of every reconstructed particle could be identified…



Color Singlet identification

• Definition: to identify the color singlet origin of every final state particle, especially in the full hadronic 
events (i.e., in the full hadronic ZH event, identify whether a final state particle is coming from Z or H 
decay, or ISR photon, etc)

• Bottleneck of measurement with full hadronic events at energy higher than Z pole… i.e., H→cc & gg 
measurements at qqH channel is much worse than vvH channels, despite qqH has 3.5 times more statistic

3/2/25
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AI tool for CSI: using Particle Transformer
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AI tool for CSI: Scaling behavior

3/2/25
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Toy analysis: identify ZH signal from ZZ + WW 
backgrounds (Full hadronic)

• Comparison between 5 methods
• Cut based
• BDT
• Classification using all the reconstructable info 

(1-1 correspondence/PN)
• 1-1 correspondence with reconstructed CSI
• 1-1 correspondence with truth level CSI

• 5.6 iab: 540k ZH + 3.1M ZZ + 47 M WW full 
hadronic events

3/2/25
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Migration matrix of 1-1 cases

3/2/25
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Perspective & Discussion

• AI tools significantly enhance the discovery power, alter the experiments design. Trilogy of the event 

reconstruction for future Higgs factories

• Jet Origin ID: 'see' quark & gluon as lepton & photon

• 1-1 correspondence, at least at Higgs factory: Should & Could

• New paradigm for analyses: Forget about artificial variable definition – feed all the reconstructable

• Provide much more detailed info for system monitoring & systematic control

• Color Singlet Id: decently addressed, enhance the accuracies of measurements with full hadronic final state 

by ~ 2 times. 

• Bottleneck Shifts & Lots to be explored

• Confusion -> Detector acceptance

• Variables constructions & validation -> reliability of MC tool

3/2/25
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Summary

57

Ø CEPC addresses many most pressing and critical science problems in particle 
physics.

Ø Accelerator design and technology R&D are reaching maturity, TDR completed, 
enters EDR phase, ready for construction in 3-5 years.

Ø Reference detector TDR under preparation, to be completed by the mid-2025 for the 
proposal of China’s 15th 5-year plan. 

Ø Any contributions from international colleagues, especially for accelerator EDR and 
reference detector TDR, are warmly welcome.

Ø CEPC schedule will follow the 15th 5-year plan, call for international collaborations 
and proposals once CEPC is approved.

Ø CEPC will offer the worldwide HEP community an early Higgs factory.

Ø AI tools: significantly boost our discovery power!
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Back up
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LLP Search at CEPC
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è CEPC has significant advantage for LLP search with small Life…
è Far detector could significantly enhance the LLP search performance, 
while dedicated R&D & optimization is needed



Higgs discovery to precision measurements

60

Discovery of Higgs boson
Phys. Lett. B 716 (2012)   1-29
Phys. Lett. B 716 (2012) 30-61
Science 338 (2012) 1569-1575
Science 338 (2012) 1576-1582

2012：Higgs mechanism explains
the mass origin of SM particles

2013：Nobel Prize in Physics

Higgs Property Measurement

Nature 607, 52-59 (2022)
Nature 607, 60-68 (2022)
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CEPC workshop in Chicago, 
2019

• Conceptual design report: 1143 authors from 221 
institutes ( including 140 International Institutes )

• More than 20 MoUs signed and executed

• Intensive collaboration on Physics studies
• Oversea scientists made substantial contributions to 

the R&D, especially the detector system

• CEPC International Workshop since 2014
• EU-US versions of CEPC WS: Next one at 

Marseille
• Annual working month at HKIAS (since 2015)

CEPC CDR Released (2018.11)
CEPC attracts significant International 

participation 

Core team, the host institution and the existing support
International collaboration
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• Institution Board: 32 institutes, top universities/institutes in China
• Management team: comprehensive management experience at construction projects of 

BEPCII/CSNS/HEPS, and international projects of BESIII/Daya Bay/JUNO/…
• Accelerator team: fully over all disciplines with rich experiences at BEPCII, HEPS… 
• Physics and Detector team: fully over all disciplines with rich experiences at BESIII, 

Daya Bay, JUNO, ATLAS, CMS, …

117 accelerator + ~300 detector staffs currently, + 
~ 400 from BEPC/BESIII/JUNO/HEPS...once CEPC 

approved 

Management team,
world-class leading 
scientists

Core team, the host institution and the existing support
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IAC: global renowned scientists and top laboratory or project leaders
who have ample experience in project management, planning, and execution of strategies, operating since 2015

IARC & IDRC: leading experts of this field, provide guide to the project director

Core team, the host institution and the existing support
International Committees

Seminar@LLR
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…Peter Higgs…
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Particle Physics after the Higgs Discovery

65

SM is a complete and self-consistent theory after the Higgs discovery. 
But it doesn’t accommodate dark matter and dark energy è New physics ?

Standard Model

New Physics ?Dark matter and dark energy ~ 95%
3/2/25
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ØUpgradable scenarios: compatibilities included in design and construction  
ØUpgrades in several highly valuable ways,  bring up discovery power, lifetime spans > 5 decades
Ø Significant spillover effects on multidisciplinary sciences and applications

SR power per beam upgrade to 50 MW: High Luminosity (8E34 @ 240 GeV)

The center-of-mass energy can increase to 360 GeV: top quark data

Add a super proton-proton collider (SppC) with c.m.s >100 TeV

3/2/25 66

Expandability: High energy & high flux synchrotron light source provides 
gamma-ray energy up to 300 MeV, critical for multi-disciplinary science

Boost the developments of multiple technologies: 
Fast electronics, mechanics, vacuum, beam diagnostics, RF acceleration, cryogenic system, novel 
magnets, high-accuracy power supplies, control systems, big data, automation and intelligence, etc

Upgrade capability and added values
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