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01-Background and Introduction
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1.1 Background

BEPC-II LHAASO JUNO HEPS CSNS

IHEP has accumulated massive volumes of scientific data across fundamental disciplines such as particle 

physics, materials science, chemistry, and biology, holding tremendous potential for scientific discovery.

BESIII
面积: 1.36 km2 地下: 700 m

直径: 35.4 m

周长: 242m

HEPS 储存环：1.36km

World’s largest 
tau-charm energy 
region dataset

Extensive high-energy 
gamma-ray detection 
and survey data

Large-scale neutrino 
detection data

◆ National HEP Data Center has accumulated over 60 PB of scientific data.

Massive X-ray–matter 
interaction data

Extensive neutron–
matter interaction 
data

◆ Challenges：

◆ How to process massive and highly specialized scientific data 

efficiently and accurately

◆ How to further explore the potential within the data

Data- and AI-
driven

Large-scale scientific facilities 
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1.2 Large Models and AI Agents

Orchestration • Components
• Tools

Large models 
Multi-Agent

System
AI Agent

ApplicationAs a 
member Building

◆ AI Agents in the Era of Large Models：

✓ Perception

✓ Knowledge and Memory

✓ Reasoning and Decision-making

✓ Action

✓ Autonomous Learning

✓ …

◆ Advantages of Large Models：

✓ Reasoning and decision-making via human-

readable formats (e.g., language)

✓ Capable of orchestrating multiple role

✓ Dynamic task flow generation

✓ Ability to learn and adapt using external 

knowledge and feedback

✓ ...
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1.3 AI Agents for BESIII Physics Analysis

Dr.Sai BESIII-Physical 
analysis 

Data Agent-Data 
Analysis for Light Source

Tasks & Required capabilities Components

◆ Dr. Sai Project for BESIII Physics Analysis (On behalf of  Dr.Sai Project)
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1.4 OpenDrSai

1. https://code.ihep.ac.cn/hepai/drsai, 2. https://github.com/hepai-lab/drsai 3. https://microsoft.github.io/autogen/0.5.7/index.html  

◆ Overview of OpenDrSai:

Agent Framework

Multi-Agent System 
Framework

Application 
Deployment Framework

◆ Agent Components：

➢ Model Client

➢ Sensor

➢ Knowledge Base

➢ Memory

➢ State Management System

➢ File Management System

➢ Agent Configuration 

Management System

➢ Agent Learning System

➢ Component Orchestrator

➢ …

◆ Subsystem：

➢ Task Management

➢ Agent Management

➢ Multi-Agent State 

Management

➢ Learning and Reflection 

➢ Multi-Agent Coordination 

Orchestrator

➢ …

◆ Modules：

➢ Concurrency Management

➢ API Backend Access 

Management

➢ Interactive Frontend–Backend 

Management

➢ Agent Application Loading

➢ …

Development as Application

https://code.ihep.ac.cn/hepai/drsai
https://github.com/hepai-lab/drsai
https://github.com/hepai-lab/drsai
https://github.com/hepai-lab/drsai


8

1.4 OpenDrSai

1. https://code.ihep.ac.cn/hepai/drsai, 2. https://github.com/hepai-lab/drsai, 3. https://aiapi.ihep.ac.cn

◆ Development as Application（Power by Qionwu）

One-button 
deployment ⚫ For more cases, please refer to: 

https://github.com/hepai-lab/drsai/tree/main/examples

$ pip install drsai drsai_ui

$ python xx_agent.py  # Run Agent

$ drsai ui # Run Interactive UI

Build 
components

https://code.ihep.ac.cn/hepai/drsai
https://github.com/hepai-lab/drsai
https://github.com/hepai-lab/drsai
https://github.com/hepai-lab/drsai
https://aiapi.ihep.ac.cn/
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02-AI Agents on Scientific Data 
Processing 
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2.1 Dr.Sai BESIII (On behalf of  Dr.Sai Project)

◆ Features of BESIII Data

◆ Data generated by Monte Carlo simulation

➢ raw

➢ rec

➢ root

◆ Raw data generated by detectors

➢ raw

◆ BESIII reconstructed data

➢ rec

➢ dst

◆ BESIII Data Processing Workflow

◆ Literature Review

◆ Monte Carlo Simulation for Sample Generation

◆ Event Selection

◆ Data Analysis

➢ Variable Distribution Plotting

➢ Optimization of Variable Selection

➢ Optimization of Selection Criteria

➢ Signal Extraction

➢ Statistical Tests

◆ Analysis Summary

BESIII

energy

momentum

mass position

emission angle
Others
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2.1 Architecture of Dr.Sai BESIII

1. https://drsai.ihep.ac.cn/

Long-running task

https://drsai.ihep.ac.cn/
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2.1 Architecture of Dr.Sai BESIII

1. https://drsai.ihep.ac.cn/

◆ Hierarchical task system and Long task Daemon
✓ Suitable for multi-level main and sub-tasks

✓ Supports long-running background tasks

✓ Basic physical law limitation

https://drsai.ihep.ac.cn/
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2.2 DataAgent

◆ Features of BSRF/HEPS/CSNS Data

◆ Research facilities, methodologies, and data 

formats are highly diverse.

◆ Beijing Synchrotron Radiation Facility, BSRF

➢ 14 beamlines for experiments such as 

transmission small-angle X-ray scattering 

(SAXS) and X-ray diffraction (XRD)

◆ High Energy Photon source, HEPS

➢ 15 beamlines for hard X-ray coherent 

scattering and hard X-ray imaging

◆ China Spallation Neutron Source, CSNS

➢ 20 spectrometers, including small-angle 

neutron scattering spectrometers and multi-

physics spectrometers.

◆ BSRF/HEPS/CSNS Data Processing Workflow

◆ The data formats and processing methods vary 

across different beamlines and spectrometers

HEPS

CSNS

BSRF
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2.2 DataAgent

◆ Features:

➢ Diverse tasks and analytical methods

◆ Core Components：

➢ Handoff-based task transfer mechanism

➢ Scalable multi-agent system
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2.2 DataAgent

Data Agent 

• Proposal

• Experiment

• Materials

• etc.

Spectroscopy, Diffraction, 

Scattering, Imaging, etc.

Knowledge 

Base

Data Management 

System (Domas)

Metadata
Experimental 

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

◼ Utilizing AI agent technology to process and supply data from large facilities.
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Data Agent 

Data Cleaning

CSNSBSRF

⚫ Use multi-disciplinary 

knowledge

⚫ Use remote tools
➢ Complete experimental data 

metadata information

➢ Recommend data processing 

methods

Experimental Background 
Information

Beamline/Spectrometer 
Methodological Information

File Structure and Data Parameter 
Information

DOMAS Database

CSNS BSRF

Use remote tools to process data

Generate data cards based on 
the provided information:
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2.3 RongZai Agent, BOSS8 Assistant

◆ Data Analysis Agent for MPI in CSNS：

Features：Professional tool invocation and long-task 

collaboration

Core Components：

➢ Long-task collaboration between the MCP 

and the multi-agent system

➢ Parameter verification mechanism

◆ BESIII BOSS8 Upgrade Documentation Assistant：

Features：Deep retrieval across multiple documents

Core Components：

➢ In-depth retrieval within internal documentation

➢ User query decomposition based on knowledge graphs

⚫ HEPAI RAGFlow

https://aiweb01.ihep.ac.cn:886/knowledge1. https://drsai.ihep.ac.cn/

Collaborate with Du Rong, CSNS
Collaborate with Liao Yipu, BESIII

https://drsai.ihep.ac.cn/


18

2.4 Applications of OpenDrSai

1.https://note.ihep.ac.cn/s/_vSnuf5Uh, 2. https://code.ihep.ac.cn/hepai/drsai, 3. https://github.com/hepai-lab/drsai 

03 More Agents

- BOSS8 Assistant

- RongZai Agent

- …

01 Dr.Sai BESIII 

AI Agent for Particle physics

- Perception of BESIII Data

- Integration of BOSS Tools

02 HEPS Data Agent

AI Agent for Synchrotron 

Radiation Source

- Perception of HEPS Data

- Integration of Domain-Specific 

Methodological Tools

Open Dr.Sai

Open Dr.Sai
- General framework for Scientific AI Agents
- Core Components for Models, Perception, Execution, 

and Memory
- Multi-Agent Coordination Logic
- Authorization and Human–Agent Interaction
- …

Feedback

Supporting

https://code.ihep.ac.cn/hepai/drsai
https://code.ihep.ac.cn/hepai/drsai
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03-Future Development Plans
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3.1 TODO List

◆ TODO for Agent Components：

✓ Memory Component for Long-Term Memory 

Compression

✓ Agent Learning System and Retrieval 

Mechanism

✓ File Caching and Injection System 

Development

✓ …

◆ TODO for MAS：

✓ MAS Learning System and Retrieval Mechanism

✓ More Task Management System 

✓ More Multi-Agent Cooperation Framework

✓ …

1.https://note.ihep.ac.cn/s/_vSnuf5Uh, 2. https://code.ihep.ac.cn/hepai/drsai, 3. https://github.com/hepai-lab/drsai 

◆ TODO for Backend and UI：

✓ Task Management System and Human–Agent 

Interaction for Long-Running Tasks

✓ Frontend Display and Interaction for 

Background Task Status

✓ …

Simplify the development process of 

scientific agents and applications
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3.2 Application

◼ HUNT◼ JUNO
◼ LHAASO

◆ Challenges：

✓ Highly Specialized Scientific Data

✓ Domain-Specific Tools

✓ Specialized Data Processing Workflows

✓ Professional Multi-Task Management and 

Multi-Agent Systems

✓ …
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Thank you for l istening 
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2.5 Advantages for OpenDrSai

◆ Agent Components：

✓ Scientific Data perception

✓ Long Time Task Deamon

✓ File Management and Injection 

✓ …

◆ MAS：

✓ …

1.https://note.ihep.ac.cn/s/_vSnuf5Uh, 2. https://code.ihep.ac.cn/hepai/drsai, 3. https://github.com/hepai-lab/drsai 

◆ Applications：

✓ …
Simplify the development process of 

scientific agents and applications



24


	幻灯片 1
	幻灯片 2: Outline
	幻灯片 3
	幻灯片 4: 1.1 Background
	幻灯片 5: 1.2 Large Models and AI Agents
	幻灯片 6: 1.3 AI Agents for BESIII Physics Analysis
	幻灯片 7: 1.4 OpenDrSai
	幻灯片 8: 1.4 OpenDrSai
	幻灯片 9
	幻灯片 10: 2.1 Dr.Sai BESIII (On behalf of  Dr.Sai Project)
	幻灯片 11: 2.1 Architecture of Dr.Sai BESIII
	幻灯片 12: 2.1 Architecture of Dr.Sai BESIII
	幻灯片 13: 2.2 DataAgent
	幻灯片 14: 2.2 DataAgent
	幻灯片 15: 2.2 DataAgent
	幻灯片 16
	幻灯片 17: 2.3 RongZai Agent, BOSS8 Assistant
	幻灯片 18: 2.4 Applications of OpenDrSai
	幻灯片 19
	幻灯片 20: 3.1 TODO List
	幻灯片 21: 3.2 Application
	幻灯片 22
	幻灯片 23: 2.5 Advantages for OpenDrSai
	幻灯片 24

