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Motivation

• LLM is smart enough to build an AI 

partner for experts

• The AI partner designs and conducts 

the entire workflow based on human 

commands and feedback.

• Human-AI collaboration, free 

humans from repetitive work

• Make analysis more efficient
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History of DrSai v1

• Developed based on open-source multi-agents framework: AutoGen.

• Deploy workers to wrap-up the tools 

• Tested LLMs on intent understanding, orchestration, tool invocation, etc.

• Verified feasibility
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More details in the talk at ICHEP2024

https://indico.cern.ch/event/1291157/contributions/5889603/


History of DrSai v2

• Make BESIII analysis agent-based

• Based on AutoGen framework

• Analysis represented via DSL (preliminary)

• Validated by re-measuring �/� BFs
• Good consistency with input
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arXiv:2604.22541



Now we release DrSai v3
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ChatGPT (GPT-3.5)

Working Group formed
Core team of ~20 established 

to explore multi-agents 

architecture right after GPT-3

Dr.Sai V1: Feasibility verified
Core system setup and toolchains 

integrated to verify basic technical  

feasibility.

Manus

Dr.Sai V2: Protetype
Capable of simple analysis through 

fixed workflows. Validated via 10 

re-measurement tests.

DrSai V3: Ready for analysis
Refactored. Internal testing phase. 

Knowledge and expertise interpreted 

into skills and DSL.

Physics results

R value measurement at 1.9 GeV 

using DrSai

DeeoSeek-V2
DeepSeek-V4 

Claude Code 2.1 Extending to other 
experiments

• https://code.ihep.ac.cn/liutong2016/DrSai_v3
• Industrial AI is developing fast, and works well

• Domain-specific agents seems no further necessary for HEP
• Drsai_v3: General-purpose Agent + skills

• Skill: turns AI’s understanding into actionable, reusable capabilities.
• Portable: not tied to any framework or base model
• By default we use claude code + deepseek-v4-pro
• Maintainable: fix or debug through human-agent interaction
• Modular: each skill is replaceable



Updates on DrSai v3
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• Based on AutoGen → General-purpose Agent + Skills

• Skills: modular and reusable, knowing how to do 

something, not just knowing about it

• Use DSLs to represent the analysis pipeline
• A DSL-yaml as work "note”, updated as the work proceeds

• A DSL-ruby (HepScript) for more stable coding and help 

users check/confirm code logic

• GraphRAG: improve code generation
• Take each class/package as a node

• Define edges - contains, extends, depends

• Agentic RAG: knowledge from previous work → strategy 

for new work
• Previous works are chunked by physical meaning

CPC 34, 421 (2010)

DrSai

DrSai

DSL
arXiv:2605.01423
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• DSL-yaml as work "note": represent the analysis 

pipeline
• Use existing work to extract knowledge for 

preliminary DSL-yaml generation

• YAML format, parsed by LLM, high readability

• Interactive work, revisable at any time (manually or 

via LLM).

• Finally obtain "note" that contain all the information of 

this analysis
• Write MEMO automatically

Updates on DrSai v3



Start a new analysis using DrSai v3
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• Say “analysis with DrSai, see config.yaml”
• A yaml-like style configuration

• Or generate config.yaml via human-AI 

interaction

• config.yaml contains:
• Directories

• Confirmation

• subAgents-parallel

• sysErr estimation

• BOSS package generation

• Physical processes

• Samples (data, incMC, list)



Eg: rediscovery of ��(3900) in �+�− → �+�−�/�
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Skills

Input/Output

• A demo with DrSai_v3.0.0, Continuously updated
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Skills
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The first analysis with DrSai: R@1.9 GeV
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CMD-3 analysis

• Exclusive R value measurements at 1.9 GeV
• Difference between inclusive and exclusive results



The first analysis with DrSai: R@1.9 GeV
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• Exclusive R value measurements at 1.9 GeV
• Difference between inclusive and exclusive results

• Neglect small processes, still >30 channels, an excellent scenario for DrSai
• Codes are generated with 

subAgents simultaneously

• Strategies are suggested by 

RAG

• Only human-AI interaction, no 

manual coding!
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The first analysis with DrSai: R@1.9 GeV
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���,�

�  and cross-feed ��
�

isospin sym.

R value

• Exclusive R value measurements at 1.9 GeV

• � = �ℎ��/��� = ���

• �ℎ�� = ���, �� = ��/���

• For each exclusive selection:
• ���,� = ����,�

� = ����
���

• Select all exclusive channels simultaneously, 

consider cross feed natually !



DrSai for charmonium(-like) study
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• Fully automatically repetition with a complete DSL

• No human-AI interaction

• repeat/update analysis with BESIII’s upcoming XYZ-scan points, BelleII’s increased 

statistics ...
(from Sen Jia’s talk)



DrSai for charmonium(-like) study
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• A set of exclusive analyses, to search for 

unknown decay modes, and to improve the 

precision up to the current experimental 

sensitivity limits.
• Br(ℎ� →light hadrons) to be (8.8 ± 0.8)% and (48 

± 7)% with the perturbative QCD(PQCD) and 

non-relativistic QCD (NRQCD)  [PRD 65, 094024 (2002)]

• Br(ℎ� → ggg) = 57% based on QCD calculations 
[PRD 66, 014012 (2002)]

PRD 109, 072018 (2024)



DrSai for charmonium(-like) study
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• More complex jobs:

• PWA
• With amplitudes written with AI

• Based on available PWA packages

• Build ML-based selection, no need of 

the knowladge of ML
• Build user-friendly skills

• To improve efficiencies of �/�, �� ...

�+�− → �+�−�/� training



Summary & Outlook
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• We release DrSai v3: General-purpose Agent+DSL+Skills+RAG

• https://code.ihep.ac.cn/liutong2016/DrSai_v3

• Training: May@IHEP, Aug.@Shenzhen

• AI partner and agent-based analysis is being realized today

• Only human-AI interaction, no manual coding

• Fully automatically repetition

• Developing agents to replace more human-AI interactions.

• 10~30 CNY per channel (deepseek-v4-pro)

• Ability is tested, the first analysis is ongoing

Thank you！


