Closing Remarks



People

« ~100 participants from ~ 40 insititutes




Talks

+ 4 days, 12 sessions, 47 talks

< Very diverse topics
e LLM (8)
e Quantum Al, Quantum algorithm (3)
e Quantum Computer (1)
e Quantum Simulation (6)
e Al for online (3)
e Al for offline data processing (~20)
e Al for theory (5)

e And others...



Rich topics

RIMEEF

Al for High Energy Theory

BSEFIHEER

Physics reach of the CEPC - in the scope of Al enhanced reco & analysis

Coffee break

3% SIFPGANIEESTCFAAR RATIF RIS R

Machine Learning for real-time data processing at Belle Il

Development of the neural network algorithm on Versal Al-engine

V=27

Al usage at ILC reconstruction

HEERFARBERRARIT

HEERBRMZEREATLASTE ERIFTHR

HERSFERMERIECMSTER ERIFTHR

Coffee break

ERNRAM2.07 8

AT MEBIES A F-H 8L

A New Intelligent LHAASO: Pushing the Limits of Al for High-Energy Astronomy

Neural Network Feild Theory

Al for discovery: a preliminary glimpse

ML for lattice gauge field simulations

Coffee break

Anindita Maiti
09:00 - 09:30

FuE ©
09:30 - 09:50
Wei Wang @
09:50 - 10:10

The Neural Networks with Tensor Weights and the Corresponding Fermionic ¢}

Machine Learning for Parton-Level Studies of Quantum Entanglement Using p|

Vision | Language Calorimeter: deep-learning-based anti-neutron reconstructid

Yangu Li

Al-assisted Four Top Quark Reconstruction

Quantum & quantum-inspired optimization in high energy physics

MRS ETER

Re-discovery of $Z_c(3900)$ at BESIIl Based on Quantum Machine Learning

Quantum Simulations of Particle Scattering in Lattice Field Theories

Coffee break

‘Quantum simulation for real-time dynamics at colliders

Quantum simulations of quantum in Coulomb gauge
C ling n-time without ancilla qubits
ETFETFH FEHHR

Nuclear structure and

on quantum

Hideki|

Intern-S1: BI¥ SRS ARE

BEMNFARE

AIREERIFTHR

BigBang: AITRI¥SESF¥IMNBETABRE

Coffee break

White paper discussion

BESII B HESRIFHM

1-1 cor ion at elect: positron Higgs

Study of CNN Algorithms for PID System in STCF

dronic Shower Di in HERD CALO with Machine Learnii

Application of machine learning method for energy reconstruction on space j
UNKNOWN /&2

Coffee break

FHRROCM GPGPUNNIRA PN FEHIE 2

Reconstruction of Electromagnetic Shower Axis in the AMS-02 ECAL using Deep Learning Method

Benda Xu

09:00 - 09:20

Yaozu Xiong @

White paper discussion

09:20 - 09:40
ETHE¥ I NeXTP I EPFARTHIENAENI B FRGER or#gz &
09:40 - 10:00
Towards a foundational jet model: Enhancing generalization with contrastive “gen-reco” pre-training Zixun Kou @
10:00 - 10:20
Coffee break
10:20 - 10:40
Pile-up events discri 1 based on'r learning in JUNO EH =R @
10:40 - 11:00
JUNO LEFREFINASPHFNTHESTER BEag 18
11:00 - 11:20
Transformer-based Fermi gl dP M EE
11:20 - 11:40
Transfer learning empowers material Z classification with muon tomography Mr &R E @
11:40 - 12:00
15:40 - 16:00
%

16:00 - 18:00




Rich topics
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Fruitful Discussions

F—REFITESISRFEIMIZ

Discussion Sessions

Dates: 8.21 & 8.22, 2025
Moderators: Tianji Cai, Teng Li, Ke Li
Qingdao, Shandong, China

Current Paper Organization e s s oo

A. Commonly-used General AI Methods
B. Physics-informed AI Methods
C. Towards Scientific AI Models for Particle Physics

CONTENTS
V. AI and High Energy Theory
Editors A X
: : May delete &
Mainly just placeholders. B.X e :
Abstract [ ] distributed in
i VL. Open Questi d Future Directions .
| COI"IteﬂtS to be mod |ﬁed. pen Questions an ure Directions each sectian
L. Executive Summary VIL. Infrastructure Need for AI+HEP Research

A. Open Data

II. Introduction

A. New Frontiers at the Intersection of Al and High Energy Physics

B. Paper Organization

[11. AI for High Energy Experiment
A.
B.

B. Workflow Platform
C. Computing Infrastructure
D

. Environmental Impact

VIIL Cc
. Funding Strategtes- Recommendations

Needs, R h Organization, and Scientific Collaboration

Ci
Targeted Models for Specific Technical Challenges o

B. Organizational Structures
General-Purposed Models as Foundational Tools for HEP Experimental C. Interdisciplinary Collaborations
Applications D. Training and Education

. Combining Targeted Models and General-Purposed Models

IX. Conclusion

Purpose of the paper, its targeted audience, and what we want to
achieve by writing this paper.

Major Concerns:

+ Balance the Chinese specific discussions and the general physics discussions as part of the
international community.

+ What's novel about our paper that set us apart from other white papers already written?

Suggestions:

+ To advance the high energy & Al ecosystem in China, while at the same time contributing to the
international community.

» To survey on the many open questions of interest to the entire community and set a flexible
framework both boosting targetted and structured research in key resource—intensive areas and
leaving enough room for free explorations in yet unforeseeable domains.

* To demonstrate the community needs and serve as a reference when advocating for our
community.

Scope of the paper, the general organization, principles for
selecting physcis topics, writing style, and the desired paper length.

Major Concerns:

Suggestions:

The current physics scope does not cover all topics of interest to the entire community. Eg, non-
collider HEP, instrumentation, etc.
The current physics contents lack some unifying theme and feel a bit too loose.

We recognize that the field is at an early stage. Some problems might have matured enough for
more orchestrated research, while others need more trials and errors. Both should be covered.
The unifying "soul" may be "WHY" particle physics is unique in its Al challenges and contributions|
A list of topics of interest, loosely organized into four physics parts: instrumentation,
experiments, phenomenology, theory. Any topic brought by the community should at least be
mentioned with a few sentences of general description. People who propose the topic should
take charge of the writing of their topic, to be collected by the survey, then organized into the
paper by the chief editors, and later confirmed by the original proposers.

Topics of main interests should be given more attention & space in the paper as Highlighted
Topics. E.g., foundation models, interpretability. Chosen based on the survey results.

Shorten the paper <20 pages. Condense the general part and expand more on our Chinese
specialty part.
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Survey Structure (Tentative)

<+ Section 1: Basic Info
e Physics subfields, Al experience level, Interested Al topics, etc -—> mainly multi-choice
<+ Section 2: Physics & Al

e Topic Description (sample): Physics problem statement, traditional method & bottlenecks, (if alraedy trid Al)
Al methods, sucesses & challenges. --> mainly text

e Abstract Al Problem: Extract the Al problem from the physics topic. -—> mainly multi-choice & some text

e General Al concerns (how important are they to your work): e.g. uncertainty, interpretability. -> rate on a
scale from 1to 5

e Future Scientific Vision: What are some key questions? -> mainly text & some multi-choice

<« Section 3: Community
e How important are the following concerns to your research and teaching? --> Rate on a scale from 1 to 5.
e What are your suggestions to address some of the above concerns? -> mainly text

e What are some other concerns you encounter in your everyday work not addressed above? --> text.

e What are some of the works you would be willing to volunteer? -> multi-choice



Contact

< Tianji Cai: tianjiresearch@gmail.com
+ Ke Li: like@ihep.ac.cn
+ Teng Li: tengli@sdu.edu.cn
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Enjoy your stay at Qingdao

Have a safe and nice journey back

Please stay tuned...
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