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An Oversimplified History of Autonomous Accelerator Tuning

From human intelligence over optimisation to artificial intelligence

I’'ll just ask
ChatGPT to do
it ...

Let’s use Simplex,
BO or RLO!

Last week | could
do this by hand(?) o
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Let’s Ask ChatGPT to Do It ...

large language models (LLMs)

Can Chat8PT tune a particle accelerator?

How would that be implemented?

DESY. Towards Natural Language-driven Autonomous Particle Accelerator Tuning | MT ARD ST3 Meeting | Jan Kaiser Page 3



Teaser

Yes and no ...

(a) Successful episodes

Tuning Explained CoT Optimisation
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Reinforcement learning
Bayesian optimisation
Extremum seeking

Random search

Do nothing
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Prompting and optimisation
scheme developed.

i DOOCS.
Beam parameter
measurement

Write to

Send to
chatbot LLM

Tested on transverse beam
parameter tuning in the Experimental
Area section at ARES accelerator.

Yes! It works, if you choose the right
model and prompt. A neural network
trained for text completion can tune
an accelerator and perform
optimisation.
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Prompt (explained tuning prompt) ‘s &

electron beam on a diagnostic screen i a particle accelerator
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Previous samples

Output instructions

Do not add comments tothe output SSON.
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Large language models (LLMs) like GPT-4, which
are really only trained to do text completion, can
be (ab)used as optimisers to directly and
autonomously tune a particle accelerator.

Come to the poster!

Towards Natural Language-driven
Autonomous Particle Accelerator Tuning.

Jan Kaiser, Annika Eichler, Anne Lauscher
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