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This agreement shall be in force for an initial period
of five years from the date of its signature by the
Parties. It shall thereafter be renewed automatically,
each time by a new period of five years, unless …
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CLHCP 2015-2022

2015 USTC: 182 participants

2016 PKU: 281 participants

2017 NJU: 283 participants

2020 THU: 453 participants (online)

2018 CCNU: 322 participants

2019 DLUT: 314 participants

2022 NJNU: 400 participants (online/on site)

2022 NJNU: 520 participants (online)



• 467 participants

• 255 abstracts

• 1 public lecture

• 32 plenary talks

• 184 parallel talks

37 HF/HI/QCD

50 TeV

46 Theory

51 Instrumental

• 22 posters



Chinese groups @ LHC

CMS
Institute：11
Authors：41

ATLAS
Institute: 9
Authors: 127

LHCb
Institute：  9
Authors：132

ALICE
Institute：5
Authors:  39



A fruitful year of physics
• Based on data collected from RUN1+RUN2, RUN3 is coming

ATLAS / Y. Wu (吴⾬⽣) CMS / K. Yi (易凯)

ALICE / S. Zhang (张松)

LHCb / H. Li (李衡讷)



WLCG in China
• Tier2 sites

• BEIJING-IHEP site for ATLAS, CMS and LHCb; CCNU site for ALICE

• Running as a leadership site for quality of service

• Computing Resources at IHEP sites: ~110k HS06, Storage: ~4.7PB

• Tier3 sites: PKU-T3, USTC-T3, etc.

• New sites for LHCb will be ready

• T1@IHEP: 3k CPU cores, 3PB disk and 10PB tape

• T2@LZU: 3k CPU cores and 3PB Disk storage

• Approved as proto-T1 by WLCG MB in Dec. 2022

• The data challenge test is ongoing with WLCG and LHCb

• LHCOPN & LHCONE member for LHC and other experiments 
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Detector upgrade
• Challenging conditions, state of the art technologies/Machine Learning

• Significant contributions, along with the increase of institutions/members

ALICE
Small-scale upgrades

ALICE
Major upgrades

Plenary talks
L. Xu (ATLAS),  F. Wang (CMS), Z. Yang (LHCb), X. Li (ALICE)
R. Zhang (Machine Learning)

+ talks in Instrumental Session

ATLAS/CMS
Phase-II

LHCb
Upgrade Ib

LHCb
Upgrade II

𝟏. 𝟓×𝟏𝟎𝟑𝟒𝐜𝐦#𝟐𝐬#𝟏2×𝟏𝟎𝟑𝟑𝐜𝐦#𝟐𝐬#𝟏

5-7.5×𝟏𝟎𝟑𝟒𝐜𝐦#𝟐𝐬#𝟏

7×𝟏𝟎𝟐𝟕𝐜𝐦#𝟐𝐬#𝟏 (HI) Higher lumi. 



Physics at LHC

• Search for physics beyond the Standard Model

- Use the Higgs Boson as a Tool for Discovery

- Pursue the Physics Associated with Neutrino Mass

- Identify the New Physics of Dark Matter

- Understand Cosmic Acceleration: Dark Energy and Inflation

- Explore the Unknown: New Particles, Interactions, and Physical Principles

- Flavor as a Tool for Discovery

• Understand the nature of the strong force

FERMILAB-CONF-23-008

SLAC-PUB-17717

January 2023

Report of the 2021 U.S. Community Study
on the Future of Particle Physics

(Snowmass 2021)

Summary Chapter

2021 – 2022 Snowmass Steering Group:

Joel N. Butler1, R. Sekhar Chivukula2,
André de Gouvêa3, Tao Han4, Young-Kee Kim5,

Priscilla Cushman6 (APS Division of Particles and Fields),
Glennys R. Farrar7 (APS Division of Astrophysics),

Yury G. Kolomensky8 (APS Division of Nuclear Physics),
Sergei Nagaitsev1 (APS Division of Physics of Beams),
Nicolás Yunes9 (APS Division of Gravitational Physics)

Snowmass 2021 Frontier Conveners:

Stephen Gourlay10, Tor Raubenheimer11, Vladimir Shiltsev1 (Accelerator),
Kétévi A. Assamagan12, Breese Quinn13 (Community Engagement), V. Daniel Elvira1,

Steven Gottlieb14, Benjamin Nachman10 (Computational), Aaron S. Chou1,
Marcelle Soares-Santos15, Tim M. P. Tait16 (Cosmic), Meenakshi Narain17†, Laura Reina18,

Alessandro Tricoli12 (Energy), Phillip S. Barbeau19, Petra Merkel1, Jinlong Zhang20

(Instrumentation), Patrick Huber21, Kate Scholberg19, Elizabeth Worcester12 (Neutrino),
Marina Artuso22, Robert H. Bernstein1, Alexey A. Petrov23 (Rare Processes),

Nathaniel Craig24, Csaba Csáki25, Aida X. El-Khadra9 (Theory), Laura Baudis26,
Jeter Hall27, Kevin T. Lesko10, John L. Orrell28 (Underground Facilities), Julia Gonski29,

Fernanda Psihas1, Sara M. Simon1 (Early Career)

Editor: Michael E. Peskin11

Abstract

The 2021-22 High-Energy Physics Community Planning Exercise (a.k.a. “Snowmass 2021”) was organized by
the Division of Particles and Fields of the American Physical Society. Snowmass 2021 was a scientific study
that provided an opportunity for the entire U.S. particle physics community, along with its international
partners, to identify the most important scientific questions in High Energy Physics for the following decade,
with an eye to the decade after that, and the experiments, facilities, infrastructure, and R&D needed to
pursue them. This Snowmass summary report synthesizes the lessons learned and the main conclusions of
the Community Planning Exercise as a whole and presents a community-informed synopsis of U.S. particle
physics at the beginning of 2023. This document, along with the Snowmass reports from the various subfields,
will provide input to the 2023 Particle Physics Project Prioritization Panel (P5) subpanel of the U.S. High-
Energy Physics Advisory Panel (HEPAP), and will help to guide and inform the activity of the U.S. particle
physics community during the next decade and beyond.

†deceased, Jan. 1, 2023.
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The Standard Model is re-confirmed

Plenary talks
C. Zhou

+ talks in Theory/TeV Session

Chen Zhou (Peking U)

Introduction

• SM measurements at 
the LHC is a broad 
field 

• Precision measurement of 
“usual” processes   

• Observation of rare 
processes 

• Also an important field 
• Deviation from the SM 

predictions would provide 
clue for new physics 

• Understanding background 
for direct searches for new 
physics 

2

• Observations of 𝑊𝑊𝛾,𝑊𝑍𝛾, 4-top 

• Top mass precision 0.2%

• 𝛼!(𝑚") precision 1%, ….

Chen Zhou (Peking U)

Observation of four top production 

24

• Observation by ATLAS and CMS experiments independently  
• this process is extremely rare compared to top-pair production, 

but it is already a measurement limited by systematics   
• Results provides sensitivity to the Higgs-top Yukawa coupling

Eur. Phys. J. C 83 (2023) 496 Phys. Lett. B 847 (2023) 138290



Use the Higgs Boson as a Tool for Discovery

Plenary talks
X. Sun, N. Lu, Y. Liu

+ talks in TeV Session

• Precision: mass, width, couplings …

• Rare processes: 𝐻𝐻,𝐻 → 𝑍𝛾,𝐻 → 𝜇𝜇, 𝑐 ̅𝑐 …

𝑯 → 𝒁𝜸

𝑯 → 𝝁𝝁



Direct searches

Plenary talks
G. Li, D. Xu, N. Zhou, Y. Liu, C. Shen

+ talks in Theory Session

• Majorana neutrinos, heavy neutrinos

• SUSY particles, extra Higgs particles

• Dark Matter particles

• Exotics….

Not yet …
Sensitive to new particles up to ~TeV





Indirect searches (CPV measurements)

Plenary talk
W. Qian

+ talks in Theory & HI/QCD/HF Session



Indirect searches (rare decays)

Plenary talk
J. He

+ talks in Theory & HI/QCD/HF Session



Heavy ion collisions

Plenary talks
Q. Shou, Z. Yin, X. Peng, Q. Hu

+ talks in Theory & HI/QCD/HF Session

The definition of “new physics” 
is too conservative in our field?

• QGP effects also in small system?

• Fragmentation processes universal?



Hadron spectroscopy

Plenary talks
K. Yi, L. An, C. Shen

+ talks in Theory & HI/QCD/HF Session



Prospects
arXiv:0909.5213

• With higher and higher luminosities from LHC/HL-LHC

- precisions

- rare processes

- accessible of higher CMS energies

• Experiment/Theory interplay is of special importance

Plenary talks
B. Yan, H. Li, W. Ke, G. Li, H.-J. He

+ talks in Parallel Sessions



Working hard for our future

Sign TDR to support CEPC!Plenary talk
J. Wang

+ talks in Parallel Sessions



Thanks to
CLHCP2023 program committee

CLHCP2023 local committee

Supporting staffs/volunteers 

👍


