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1. International AI+HEP Community 



Evolving Landscape of AI+HEP

Major Research Fields:
 High Energy Experiment 

(hep-ex)
 High Energy 

Phenomenology (hep-ph)
 High Energy Theory (hep-th)
 Lattice Field Theory (hep-

lat)
 Astroparticle Physics 

(astro-ph.CO)
 …

https://iml-wg.github.io/HEPML-LivingReview/

From the HEP ML Living Review



Global Vision for AI+HEP

A global community is 
rapidly taking shape — 
uniting to define its goals, 
set priorities, and mobilize 
the resources to realize 
them. 

It's time for us to 
organize our own 

community!



Major Collaboration in USA

Website: 
https://iaifi.org/

https://iaifi.org/


Major Collaboration in Europe

Website: 
https://eucaif.org

https://eucaif.org


Major Collaboration in Japan

“Discovering new laws, pioneering new 
materials, solving fundamental problems in 
physics by integrating theoretical methods 
in machine learning and in physics.”

Website: 
https://mlphys.scphys.kyoto-u.ac.jp/en/

https://mlphys.scphys.kyoto-u.ac.jp/en/


New Collaboration in East Asia

Organizers:
• Tianji Cai (Tongji)
• Sung Hak Lim (IBS)
• Vinicius Mikuni (KMI)
• Huilin Qu (CERN)
• Ahmed Hammad (KEK)
• Lingxiao Wang (RIKEN/Tokyo)

Advisory Committee:
• Matthew R Buckley (Rutgers)
• Koji Hashimoto (Kyoto)
• Satoshi Iso (RIKEN/KEK)
• Gregor Kasieczka (Hamburg)
• Yanqing Ma (Peking)
• Benjamin Nachman (Stanford)
• Mihoko M. Nojiri (KEK)
• David Shih (Rutgers)
• Hua Xing Zhu (Peking)

Website: 
https://ai-hep.github.io

https://ai-hep.github.io


2. Chinese White Paper
    -  Selected Physics Topics 



Roadmap of AI+HEP in China

• The "AI+" action is a National Strategy for the next decade

• Challenge: HEP facilities, e.g. BESIII, LHC, STCF, are generating massive data

• AI as one of the most promising solutions: to enhance, accelerate and improve physics 
studies

• We need a stragetic plan for "AI+HEP" now !

• Develop & Apply AI for core HEP tasks

• Stengthen collaboration between AI and HEP fields

• Build a sustainable ecosystem for continuous AI development

• Align with national funding & policy



Main Topics in AI+HEP
Analyze huge data / 

solution space.

Automate labor / 
computation intensive 

procedures.

Technique-wise ✅

Extract hidden laws 
from data.

Uncover the underlying 
theory thoroughly and 

systematically.

More Fundamentally 
❓ 



AI for HEP Phenomenology The majority of AI applications 
is in HEP Pheno.

1. To address the big data challenge: 

2. To extract/infuse more physics 
from/into the models: 



AI for HEP Theory

Topics Attempted:
Scattering Amplitudes, Feynman Integrals, 
Lattice Field Theory, String Theory, 
Gravity, Lagrangian Construction, 
Standard Model Rediscovery, New 
Physics Model Building…… 



AI for HEP Experiment

• Many HEP experiments operating or being planned

• BESIII, LHC, JUNO, LHAASO, STCF, CEPC, and many others

• AI is playing vital role promoting physics results (Jet tagging, PID, fast simulation, reconstruction, 
data analysis, ....)

• Faced with common AI-related challenges by all these experiments

• Topcis to be discussed:

• Targeted Models for Specific Technical Challenges

• General-Purposed Models as Foundational Tools for HEP Experimental Applications

• AI agents for Q&A in the special domain

• AI agents to automate the experimental analysis pipeline, e.g. Dr.Sai

• Combining Targeted Models and General-Purposed Models



Other Topics

• Infrastructure needed for AI+HEP research

• Open data

• Workflow platform

• Computing infrastructure

• Environment impact (green AI)

• Community needs, research organization, scientific collaboration

• Funding strategies (make proposals)

• Organization structures

• Interdisciplinary collaboration

• Training and education

• Others



2. Chinese White Paper
    -  Preparations and Community Survey



3rd Quantum Computing and Machine Learning Workshop

• The third workshop in the series, held in Qingdao from Aug. 19 to Aug. 23 2025
•  First two held in Qingdao (2023) and Jilin (2024)
• ~100 participants from ~40 institutes and companies (online include) joined
• 47 talks are presented in 12 sessions with very diversed topics

• LLM (8), Quantum AI/Algorithm/Hardware/Simulation (10)
• AI for online (3), AI for offline (20), AI for theory (5), and others



3rd Quantum Computing and Machine Learning Workshop

• In addition to the academic presentations, we also discussed the preparation of the 
community white paper

After a lively discussion, we reached a basic consensus
• Written materials like white papers are vital
• White papers must reflect shared vision, so we will design 

surveys to gather broad community feedback firstly.
• Open community platforms for roadmap iteration are needed, 

and we should keep white papers updated to track rapid 
progress.

• Establishing fair and efficient structures for sharing resources 
and achieving scientific goals together.



Goals & Structure

Welcome to the AI+HEP Community Survey! This survey aims to gather insights from researchers 
working at the intersection of Artificial Intelligence (AI) and High-Energy Physics (HEP). Your responses will 
help us better understand the current research landscape, identify key challenges, and inform strategies for 
future collaborations, infrastructure development, and educational initiatives. 
The collected results will serve as the foundation for a community white paper and as a critical input 
to forthcoming national-level decisions that will shape the future of this research field. 

Part A Part B

multiple-choice; essential 
questions; mandatory; 20 mins 

to complete.

open-ended questions; 
additional perspectives & 

ideas; optional.

All responses will be kept confidential. Individual responses will not be 
shared, and any quotes used in later reports will be anonymized. 



Survey Part A

Section 1: General Information
In this section, we will collect some basic information about you and your research in general, so as to help us 
form a better understanding of the community. This section takes about 5 mins to finish. 

Section 2: AI+HEP Research Topics
In this section, we focus on concrete research topics at the intersection of AI and High Energy Physics (AI+HEP). 
Your insights are essential for shaping the future direction of this emerging field and guiding its development 
within China and beyond. This section takes about 5-10 mins to finish. 

Sample 
Question:



Survey Part A

Section 3: Research Ecosystem & Community Building
In this section, we focus on the aspect of community building and research ecosystem for AI+HEP. Your input 
plays a critical role in informing the future development of the field and the trajectory of this research area in 
China. Please take a moment to answer the following questions thoughtfully and responsibly. This section 
takes about 10-15 mins to finish. 

A. Funding & Collaborative Entities; B. Career & Supports; C. Computing & Data Ecosystem; D. Teaching 
& Mentoring

Sample 
Question:



Survey Part B

Section 2 Extra: AI+HEP Research Topics
This section gathers additional feedback on AI+HEP research topics, complementing Section 2 of Part A. Please 
answer the following questions carefully and with as much detail as you can. Your responses will directly inform 
our understanding of the community’s priorities, challenges, and opportunities.

Sample 
Question:



Survey Part B

Section 3 Extra: Research Ecosystem & Community Building
This section gathers additional feedback on Research Ecosystem & Community Building, complementing 
Section 3 of Part A. Please answer the following questions carefully and with as much detail as you can. Your 
responses will directly inform our understanding of the community’s priorities, challenges, and opportunities.

Section 4: Others
Sample Question:



Survey Statistics so far...

Part A

Part B: 1 person submitted.

Reach 100-150 responses ideally.



Please submit your survey responses!

Part A Part B

Deadline: 12.31.2025



Organizers & Advisors

Tianji Cai 蔡恬吉
Tongji Univ

Teng Li 李腾 
Shandong Univ

Ke Li 李科 
IHEP, CAS

Great Thanks to Our Advisors

Cheng-Wei Chiang 蒋正伟 (NTU), Xingtao Huang 黄性涛 (Shandong Univ), 
Liang Li 李亮 (SJTU), Tao Liu 刘滔 (HKUST), 

Yanqing Ma 马滟青 (Peking Univ), Manqi Ruan 阮曼奇 (IHEP, CAS).

As well as all the experts attended the discussions! 

Nothing would 
be possible 

without the time 
& effort 

everyone 
volunteered!



Thank you for your attention!


