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Becoming one of the world's leading particle physics research centers, and
a large, world-class, comprehensive multidisciplinary research base

Area Priorities (9) Future Frontier/Tech (6)

Particle Physics
Physics in the Charm Energy Region Higgs Physics
Neutrino Physics CEPC Accelerator and Detector

BEPCII-UP

Astrophysics
Cosmic Ray & UHE Gamma-ray Astro. MeV Gamma and UHE neutrino
Compact Objects & Cosmology

Multi-Disciplinary 
Research

Photon Science, Tech & Apps Future Advanced light source
Neutron Science, Tech & Apps

Accelerator Accelerator Key Technologies
Applications Applications of Radiation Tech

AI and Quantum AI on Large-Scale Facilities Quantum Tech.

IHEP's 15th Five-Year Plan (2026-2030)

Jun Cao, IHEP Vision, 17th FCPPN/L Workshop, Lyon, France
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AI Roadmap & Tasks at IHEP

u Provide data system and technology for 
all the experiments

u Promote the scientific data 
sharing and utilization 
policies

u Generate PB level AI 
ready domain scientific 
database/datasets

u Localized application and 
optimization of open 
source models

u Promote dedicated AI models for 
specific tasks, large and small 
model collaboration methods

u Explore scientific (large) models 
that understand scientific data 
and grasp physical laws

Provide data

Provide model

u DrSai moves from "prototype 
system" to "production"

u Promote a batch of intelligent agent  applications (DrSai-
JUNO, DrSai- HEPS, DrSai- CSNS, DrSai- LHAASO, etc.)

Technical support

u Optimize model infrastructure, local/cloud 
combination

u Sustainability Domain Tools, skills and knowledge

u Online AI-Ready data service

u Interconnections with external
facilities

running support

running support

Data system

Agents & tool 
chains

Model system

AI 
Infrastructure

Research & Innovation Applications for HEP

u Continuously improve computing capability 
and ensure data security
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Organization Structure 

Steering Committee

Work Groups

Executive Committee

Collaboration 
Groups

Unite the strengths of all the research units across IHEP to Jointly 
launch AI/ML research and applications.
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High-Quality Data System

Simulation
Sim. & 

Metadata

HEPS

CSNS

Experiments

BESIII

LHAASO

Exp. & 
Metadata

Data 
Mangement

Data Sharing Strategies, Metadata Standards, Data Format Specifications

Data processing

Data Analysis

Data Fusion

Data Alignment

Data Agents

AI
TASKS

Process
Management Data Service

Integration of 
Theory and 

Experiment for AI-
Ready Data

API Access

Direct Access

Data TransmissionFAIR

Science
Discovery

Dual
MotivationOperation 

data & 
Metadata

First-principles 
calculation

DAQ &
Control system

n The architecture desion of data system (from the perspective of data lifecycle)
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Software Stack for Data System

01 Data Acquisition 
& Parsing

03 Data Processing & 
Analysis

02 Data Storage & 
Management

04 Data Cleaning & 
Labeling

p Complex Experiment 
Process Control

p EB-Scale Big Data 
Acquisition

p Efficient Online Parsing

p EB-Scale Big Data Storage
p Complex Metadata 

Management
p Standardized Data 

Formats

p Multi-Method Integration
p High-Throughput DataI/O
p Domain Software & 

Interfaces

p High-Precision Auto-
Labeling

p Complementary Data 
Fusion

p Information Understanding 
& Assistance

n Not just processing data at isolated stages, but covering the Full Lifecycle of data

n A framework spanning the full lifecycle from data production to utilization/application

Experiment Control 
& DAQ 

Framework

Data Management & 
Service Framework / 

Domas

Scientific Data 
Processing Software 
Framework / Daisy

Data Orchestration 
Multi-Agent System / 

Dora
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Data Agent based on LLMs
n Utilizing AI agent technology to process and supply ai-ready data 

Data Agent 

• Proposal
• Experiment
• Materials
• etc.

Spectroscopy, Diffraction, 
Scattering, Imaging, etc.

Knowledge 
Base

Data Management 
System (Domas)

MetadataExperimental 
data

⑥ Data for multi-
objective research

① Update

② Task identification
• Reconstruction, Peak finding
• Denoising, Compression
• Segmentation, etc.③ Data Recognition

• Format Conversion
• Execute commands

Sensor

④ Automatic processing
• Execute tools or code

Actuator（Daisy）

• XAFS tools
• XRD tools
• PDF tools⑤ Verification and Storage

True Label

Task

API
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u 2023.07: Working Group formed at IHEP
u 2024.07: Version 1, proof-of-concept
• https://drsai.ihep.ac.cn
• talk at ICHEP2024

u 2025.07: Version 2, prototype
• Simple analysis with prior knowledge
• Validated by 10 analyses of J/psi decays

u 2026.07: Release the first practical DrSai
• Scalable: automatic DSL extraction from papers by AI
• Continuously Learning: expert feedback standardized and 

stored as knowledge
• Several real analyses ongoing at BESIII
• Extend to: JUNO data production, ATLAS DQM, 

CMS ntuple analysis, neutron/light source analyses

DrSai: pioneering autonomous physics discovery at BESIII (and beyond) through Agentic AI

DrSai: AI Agent for Big Science Data Analysis

Front. Phys., 2026, 21(9): 096401

DeepSeek (Qwen/GPT/Gemini) HPC, BESIII Offline Software System, HTCondor, CERN ROOT, etc.
Previous analyses, “Skills” + Domain-Specific-Language (DSL) + RAG

Autonomous for simple cases; Collaborative for complex onesDr.Sai ≈ LLM + Tools + Knowledge + Strategy

Jun Cao, IHEP Vision, 17th FCPPN/L Workshop, Lyon, France

https://drsai.ihep.ac.cn/
https://drsai.ihep.ac.cn/
https://indico.cern.ch/event/1291157/contributions/5889603/
https://indico.cern.ch/event/1291157/contributions/5889603/
https://journal.hep.com.cn/fop/EN/10.15302/frontphys.2026.096401
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From DrSai to Open DrSai

03 More Agents

…

01 DrSai BESIII 
Physics analysis agent
n Enhance physical 

abilities
n Perceive BESIII data
n Equipped with BOSS 

tools

02 HEPS Data Agent

Light source data agent
n Enhance data capability

n Perceived light source data
n Equipped with subject 

methodology tools

Open Dr.Sai
Open DrSai
- A framework of AI Agent for science.
- LLMs, perceptors, executors, and memory
- Multi agent collaborative logic
- Permission verification and human-computer interaction《Practical Guide to Building AI Agents》：

https://note.ihep.ac.cn/s/_vSnuf5Uh

Feedback
Support

A Foundation framework / software package  for all agents Opensourced: 
https://github.com/hepai-lab/drsai

https://code.ihep.ac.cn/hepai/drsai
https://note.ihep.ac.cn/s/_vSnuf5Uh
https://github.com/hepai-lab/drsai
https://github.com/hepai-lab/drsai
https://github.com/hepai-lab/drsai
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Model service on HEPAI
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HEP·LSM(科学大模型)

HEP AI Scientist

HEP·Xiwu(溪悟)

LLaMA

General Large Model

GPT-4

SAM …

HEP Text/Img Data Computing Power

8*A800 GPU

8*910 NPU

HEP Scientific Big Data

(Tens of PB)

…

21K Q&A pairs 

750M tokens

Large Language/Image Model

Large Science ModelDrSai(赛博士)

Research Agent

Future AI Vision for HEP
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Future AI Vision for Photon/Neutron Facilities 
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Summary and Outlook


