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Co-Operator: An LLM Based AI Chat Assistant 

to Support Accelerator Operation
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▪ Challenges

▪ Knowledge at GSI is scattered 

(various wikis, logbooks, …) 

▪ Search is time consuming and

often yields bad results

▪ Advice from an operator: “Google it”

▪ Chat-based AI assistant 

▪ Simplify access to expert knowledge

▪ Mainly targeting accelerator operations

(e.g. new & on-call op’s, machine exp.)

▪ Read-only access to machine, logbooks

→ Context-aware answers and guidance

Idea / Vision
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▪ Agentic system

▪ Based on open source LLMs (qwen3.6-27b or gpt-oss-120b)

→ Runs on GSI-internal HPC cluster infrastructure (LLMBot) [1]

▪ Engineered system prompt

▪ Reasoning loop with extensive tool set

▪ Retrieval-augmented generation (RAG) pipeline

▪ Wikis, logbooks & websites

▪ Hybrid search (lexical and semantic), reranking and context expansion 

▪ Long term memory to learn from experience

▪ Skills for recurring tasks (e.g. status report, shift summary, …)

▪ Accelerator status analysis

Concept

[1] A. Rybalchenko, M. Dessalvi, M. Al-Turany, AI Inference & Document Intelligence Service for GSI/FAIR, 

28th Int. Conf. on Computing in High Energy & Nuclear Physics (CHEP 2026), Bangkok, Thailand, 2026.
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Knowledge base

▪ RAG pipeline

▪ Wikis & docs

▪ Websites

Nomenclature

▪ Devices

▪ Areas

▪ Buildings

Acronyms

▪ Accelerator

▪ Technical

▪ Administrative

Isotopes

▪ Periodic table

▪ Nuclide chart

Calculator

▪ Unit conversion

▪ Ion calculator

▪ Formulas

Lattice tool

▪ Ion optics

Verification

▪ URL check …

Logbook

▪ Operational

▪ Historical

Monitoring

▪ Interlocks

▪ Radiation

▪ Logging

Machine state

▪ Beam schedule

▪ Timing system

▪ Device status

…

Toolset

🔨

✔

🔨

✔ ✔ ✔

⏳

🔨

✔

⏳

❔

❔

https://www.gsi.de/
https://fair-center.eu/
https://indico.gsi.de/event/25232/


5Philipp Niedermayer, GSI Helmholtzzentrum für Schwerionenforschung 2nd GSI/FAIR AI Workshop 31. August 2026

PoP – Proof of Principle Demonstration
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PoP – Proof of Principle Demonstration
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▪ Transparent thought & 

tool calling process

▪ Citation of sources & 

further reading

Explainability and User Trust

TODO: screenshot
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▪ Building a chat-based AI assistant to support accelerator operations

▪ Simplify access to expert domain knowledge

▪ Give context and machine status aware answers and guidance

▪ Based on GSI internal LLMBot infrastructure

▪ Ongoing project, just started…

▪ Ideas for future development: low-rank adaptation, extend toolset, skills, memory, …

Summary

Thank you for your attention!

Thanks to Alexey, Mohammad, Alexander, Frank, Rahul, Stephan
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