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CLHCP from 2020-now
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Year Session Mode Organizer Participants

2020 6th Online THU 451

2021 7th Online NJNU+THU 520

2022 8th Online+Onsite NJNU 400+Onsite

2023 9th Onsite SJTU/TDLI 467
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• 419 participants


• 272 abstracts


• 1 public lecture


• 30 plenary talks


• 160 parallel talks


• 15 posters
4
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Changes compared to the previous CLHCP

• Change of the 
name
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Changes compared to the previous CLHCP

• Integration of theory and experimental talks


• Customized 12 theory parallel talks to join experimental talks
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A fruitful year of physics study
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CMS/ Zhen 
Hu (胡震) 

ATLAS/ Z.J. Liang (梁志均) 

LHCb/Y.X. Zhang  
(张艳席)

ALICE/X.M. Zhang  
(张晓明)



Jia Liu

Upgrade I: a brand new detector

2024/11/17 Xuhao Yuan, IHEP 6

No hardware trigger
Ø 1st GPU trigger in a HEP experiment

New tracking system 
Ø VErtexLOcator (VELO), Upstream Tracker (UT)

and Scintillating Fiber Tracker (SciFi)

Already saturated 
@ Run 1&2 

RICHs: New optics + photon detectors
Calos: Reduce PMT gain + new electronics
MUON: new electronics

Higher luminosity (5xℒRun1&2) results in
Ø Higher rate, pile up, occupancy, fluence

Leptonic
Hadronic

Detector upgrade and performance
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CMS/ Yong BanATLAS/  
Mei Zhao

LHCb/  
Xuhao Yuan 

ALICE/Xuhao Yuan 
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LHC computing in China

9 14IHEPCC &NHEPSDC

WLCG Sites in China mainland

l Tier-2 sites
n BEIJING-IHEP (ATLAS, CMS, LHCb)

n HK-CUHK(ATLAS)

l New sites in these two years 
n Tier-1: BEIJING-IHEP (LHCb)

n Tier-2: LZU-T2 (LHCb)

n Tier-2: BEIJING-IHEP (ALICE)
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Collider physics as energy frontier

10 US P5 report 2023
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Higgs physics

• Early hints to charm couplings 

11

CMS 𝑉𝑉𝑉𝑉 → 𝑐𝑐𝑐𝑐

16th November 2024CLHCP2024

5

 CMS 𝑉𝑉𝑉𝑉 → 𝑐𝑐𝑐𝑐
 Leptonic decays of W/Z boson

 With both resolved and boosted jet analyses

 Used GNN based c-tagging

 𝜇𝜇𝑉𝑉𝑉𝑉→𝑐𝑐𝑐𝑐 < 14 @ 95% CL (7.6 exp.)

 Best sensitivity

 |𝑘𝑘𝑐𝑐| < 3.4 @ 95% CL

 Most stringent constraint to date

 Boosted 𝑉𝑉 → 𝑐𝑐𝑐𝑐 (𝑝𝑝𝑇𝑇𝑉𝑉 > 300 GeV)

 Boosted fat jets identified with DNN c-tagging

 First observation of Z → 𝑐𝑐𝑐𝑐 in hadronic collisions

Phys. Rev. Lett. 131 (2023) 041801

Phys. Rev. Lett. 131 (2023) 061801

以  天  之  语        解  物  之  道 11

VH, H→cc direct constraints on the charm Yukawa coupling

• 95% CL upper limit on signal strength 11.5 and on coupling modifier . 
• Combination of H→bb and H→cc, setting 95% CL upper limit on: .   ➔ less than b- and 

c-quark mass ratio 4.578, confirming Higgs coupling to charm is weaker than coupling to bottom.

|κc | < 4.2
|κc /κb | < 3.6

Submitted to PRD

Stat. and sys. effect at a similar level ! Yuhao Wang's talk

TDLI/ Kun Liu IHEP/ Jin Wang
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Higgs physics
• New evidence to loop decay: h → Zγ

12

𝑉𝑉 → 𝑍𝑍𝛾𝛾 (ATLAS+CMS)

16th November 2024CLHCP2024

7

 Statistical combination of ATLAS and CMS results

 Best fit signal strength at 2.2 ± 0.7 times the SM prediction
 The observed (expected) 𝑉𝑉 → 𝑍𝑍𝛾𝛾 significance is 3.4 (1.6) σ

 First evidence of the 𝑉𝑉 → 𝑍𝑍𝛾𝛾 decay

Phys. Rev. Lett. 132 (2024) 021803

IHEP/ Jin Wang
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Di-Higgs searches
• Path towards understanding Higgs potential and BSM
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Higgs portal : H†H
SDU/ Yanlin Liu 

IHEP/ Zhijun Liang 
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Di-boson measurement

• Observation of WZ polarization and RAZ effect
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USTC/Lailin Xu
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Hadron physics

• New particles found related with charm
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PKU/Yanxi Zhang
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Flavor physics

• Better CP measurements in baryon and B mesons

16

PKU/Yanxi Zhang
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Tau g-2
• Best measurement for tau g-2 and EDM
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PKU/Dayong Wang
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Precision EW physics: W mass

• Back to the norm
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IHEP/ João Costa
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BSM searches
• BSM searches with extra Higgs and SUSY

19

SYSU/Yang Liu
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BSM searches
• Dark matter/dark sector searches

20

SYSU/Yang LiuTHU/Zhen Hu
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Ion Physics
• New structure and behavior in nucleus matter 
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Plenary talks: 
Xiaozhi Bai, Zaochen Ye，Chunjian Zhang, Xiaoming Zhang, Jianhui Zhu

FDU/Chunjian Zhang ALICE/X.M. Zhang 
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Quantum entanglement in colliders
• Why quantum entanglement?


• Starting from entangled wave function, but did not use 
entanglement information previously

22

|ψf⟩ ≃ ∑
p3s3;p4s4

ℳ(i → p3s3; p4s4) |p3s3⟩ ⊗ |p4s4⟩

• Decoherence and spin correlation


• Provide new observable/perspective from entanglement entropy
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Quantum entanglement in top pair

• Quantum entanglement in top spins

23

IHEP/ Hongbo Liao 
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New arrangements in theory talks

• In addition to traditional topics, try to cover recent developments
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Energy Energy Correlator 
BNU/ Xiaohui Liu 

EWPT/Kepan Xie, ION/Chunjian Zhang, EFT/Minglei Xiao, Flavor&Precision QCD/ Shan Chen 

Higgs&Quantum Entanglement 
IHEP/ Hao Zhang 
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Work for the future: CEPC
• Moving to Engineering Design Report

25

IHEP/CAS Jianchun Wang
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• CLHCP2024 program committee 


• CLHCP2024 local committee 


• Supporting staffs/volunteers 


•

26

Many thanks to 
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