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Adobe历年股价变化

Stack Overflow新增问题数

每千篇论文的AI相关篇数



Outline
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• General model

3

• HEP for AI
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• Some final thoughts
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Disclaimer: This is not a full review of all the progress made by 
our colleagues due to my limited capacity. Please consulted the 
excellent reviews below for more complete review including 
nuclear physics:
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AI4HEP: Specialized model
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Tracking finding Symbolic manipulation

Fundamental physics pursues nature’s deepest questions, 
often pushing the boundaries of existing technology, or 
creating entirely new ones.


Schoonship, Veltman, 1963B. Denby, 1987
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Slide from M. Pierini, AI@LHC, Peking U., 2026

Early history of AI in HEP

https://inspirehep.net/conferences/967194?
ui-citation-summary=true

Symbolic calc.

Pattern recognization

Agentic system



Jet tagging after 30 years

8
Andreas Hoecker, EPS-HEP 2025 —Conference Highlights

For his crucial contributions and leadership 
in the development of advanced machine 
learning algorithms for identifying decays 
of boosted heavy particles and their 
application in the search for H->cc decays 
at the Large Hadron Collider.

Inspirehep citation: 702 times

IUPAP EARLY CAREER SCIENTIST AWARDS 
2026 IN PARTICLES AND FIELDS


While deep neural network is a blackbox, physics insight 
can boost performance


• Symmetries: permutation, Lorentz

• Started a new era for jet tagging
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ICML 2022
CMS thesis award 2025

JAVIER DUARTE, ICHEP 2024 Bingxuan Liu, this conference

Enable a new search 
for boosted HH

Next-generation flavor-tagging 
algorithm based on transformer
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H. Liang et al., Phys.Rev.Lett. 132 (2024) 22, 221802

Improving effective Luminosity by 1 order of 
magnitude for jet origin identification Organize EMC showers as a point cloud


Achieve first observation of Λc+→ne+ νe

v.s.
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AI4HEP: Agentic AI



General model as AI scientist

12
M. He et al., 2604.22541

https://aether.aiphys.cn/

An agent-based system advancing HEP experiment

Reproduce the Zc(3900) discovery



Specialized agentic workflow

13 H.F. Gao, et al., 2607.15001
S. Qiu et al., 2603.14553

A framework incorporating major collider physics 
ecosystem 

A lattice computation of light-cone distribution 
amplitudes with diagonal Wilson-line, a quantity acces- 
sible with standard methods but never before computed 


MAGNUS backend



An agentic calculation of EEC@4 loops

14 Hao Chen, Moult, Bo Wang, HXZ, in preparation

A challenging problem for a new student

Requires substantial time even for expert, 
main reason why this has not been done



Specialized used of general model

15
Zhuo-Yang Song, T.Z. Yang, Q.H. Cao, M.X. 
Luo, HXZ, JHEP 06 (2026) 225

LLM as a mutation operator in evolution 
algorithm
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HEP for AI



Unique position of High Energy Physics

• Look backward


• The birth of WWW


• High-energy experiments 
were among the first to adopt 
neural networks in scientific 
research
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• High Energy Physics in the era of 
AI


• Unique model of international 
collaboration through big 
experiment


• International evaluation 
standard


• Anticipate the challenges 10 
years ahead



A particle physics’view
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Universe exhibits diverse phenomena at 
different scales

weights generation

learning

thinking

reasoning


coding


The two end also exhibits very different laws

The laws of microscopic dynamics and macroscopic 
dynamics

law of neural law of data
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HEP4AI: Physics of AI



A collider physics’view
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We cannot see the inner structure of proton. 
We infer it from macroscopic distance and 

repeated experiments

weights generation

learning

thinking

reasoning


coding


law of neural law of data

For genuine large model that exhibits 
frontier intelligence, very expensive/difficult 

to study the microscopic law. Instead, 
everyone can repeat the generation and 

study the law of data/generation



Space of exploration: from token to concept

Source: Huggingface

Sun, Haghighat, 2501.16241

king - man + woman  queen≈

token concept

example from Symbolic Regression

N0: total # of sample

N(g<-f): # of g generated

Zhuo-Yang Song, Q.H. Cao, M.X. Luo, HXZ, 2512.10047

token laten space

corse-graining



Observation of evidence for detailed balance in 
LLM generation
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• The generation process exhibits a 
scaling law


• We interpret it as a consequence 
of detailed balance


• Can we apply more tools from 
equilibrium physics to study LLM 
agent?

Measured in the example of symbolic regression

<latexit sha1_base64="OTP1pI+YvfmwzVPoVI0mJ8di/k4=">AAACKnicbVDLSsNAFJ34rPUVdelmsAjtpiQi1Y1QdeOyQl/QhDKZTtKhk0mYmSgl9Hvc+CtuulCKWz/ESZtFbT0wcDjnXO7c48WMSmVZM2Njc2t7Z7ewV9w/ODw6Nk9O2zJKBCYtHLFIdD0kCaOctBRVjHRjQVDoMdLxRo+Z33khQtKIN9U4Jm6IAk59ipHSUt+8d2JaDiowdTBisDkp+9BhxFdIiOgVauMOZgl/KREsJ/xK3yxZVWsOuE7snJRAjkbfnDqDCCch4QozJGXPtmLlpkgoihmZFJ1EkhjhEQpIT1OOQiLddH7qBF5qZQD9SOjHFZyryxMpCqUch55OhkgN5aqXif95vUT5t25KeZwowvFikZ8wqCKY9QYHVBCs2FgThAXVf4V4iATCSrdb1CXYqyevk/ZV1a5Va8/XpfpDXkcBnIMLUAY2uAF18AQaoAUweAMf4BN8Ge/G1JgZ34vohpHPnIE/MH5+AXvmpOY=</latexit>

⇡(g)T (f  g) = ⇡(f)T (g  f)

Zhuo-Yang Song, Q.H. Cao, M.X. Luo, HXZ, 2512.10047

<latexit sha1_base64="Jovs1iXYmU+hGKVPrvE7caD++ak=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXsquSPVY9OKxgv2AdinZNNvGZpMlyQpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjv3O09UaSbFg5nG1I/wSLCQEWys1O7HrBqeD8oVt+ZmQKvEy0kFcjQH5a/+UJIkosIQjrXueW5s/BQrwwins1I/0TTGZIJHtGepwBHVfppdO0NnVhmiUCpbwqBM/T2R4kjraRTYzgibsV725uJ/Xi8x4bWfMhEnhgqyWBQmHBmJ5q+jIVOUGD61BBPF7K2IjLHCxNiASjYEb/nlVdK+qHn1Wv3+stK4yeMowgmcQhU8uIIG3EETWkDgEZ7hFd4c6bw4787HorXg5DPH8AfO5w/bzY6t</latexit>

⇡(f) probability of staying in state f
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HEP4AI: Industrial impact



Benchmark as a collaboration between science 
and industry community

24

多个团队正在推进的另一项提议是创建社区共有
的基准测试。优秀的基准测试不仅能向人工智能
系统的开发者传递社区的价值取向，还能帮助数
学家理解该技术的实际应用场景及其局限性。例
如，聚焦于开放式问题的基准测试可以有效反驳
那些基于狭隘任务套件而产生的夸大言论。 Shi Qiu, et al., , 2504.16074

NIPS 2025

Cited by OPENAI benchmark: https://openai.com/index/frontierscience/

https://hai.stanford.edu/ai-index/2026-ai-index-report

2603.24914



Progress in model capability as measured from 
PHYbench

25 Shi Qiu, et al., , 2504.16074

April 2025 Feb 2026

NIPS 2025



PRBench: ultimate benchmark for AI intelligence

26 Shi Qiu, et al., , 2603.27646

A research level benchmark for scientific 
understanding, reasoning, scientific computing

Science is a endless frontier
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Education impact



3学分课程：物理学与人工智能
• 主讲教师：马滟青（负责人），陈基，冯旭，林晨，王力乐，宋慧超， 
张亿，朱华星
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• 第一周：人工智能的历史和编程基础


• 第二周：大语言模型与智能体


• 第三周：提示词工程


• 第四周：机器学习的核心概念


• 第五周：经典算法和网络架构


• 第六周：Transformer等架构


• 第七周：人工智能中的搜索策略

• 第八周：凝聚态物理与人工智能


• 第九周：天体物理与人工智能


• 第十周：核物理与人工智能


• 第十一周：量子多体与人工智能


• 第十二周：扩散模型


• 第十三周：统计物理与人工智能


• 第十四周：粒子物理与人工智能



Participating in the forefront of the industry-
academia collaboration
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Large Language Model training camp
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github.com/Rise-AGI/OpenFundus 
github.com/Rise-AGI/magnus 

Organize a team of high-school students to learn 
LLM from scratch using physics reasoning as 
target

Divided into 4 teams: AI infra, RL, data, agent

Complete a full cycle of model training 



31

Some final thoughts
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https://arxiv.org/pdf/2607.06377
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If you're studying computing science or engineering of 
some kind, and you have a choice between a course that 
teaches you about a piece of technology that is currently 
fashionable like, I don't know, mobile app programming 
or LLM prompting or whatever it is, I am sure there are 
equivalent in various engineering disciplines, don't take 

those classes, if you have a choice between mobile 
programming and quantum mechanics, take quantum 

mechanics, even if you're a computer scientist.

MIT MGAIC Symposium: Foundations and Futures Keynote 
Yann LeCun, Oct. 2025
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