
Unlocking Insights from
Logbooks using AI at DESY
and BESSY

A. Sulc, A. Eichler, G. Hartmann, T. Wilksen

Geneva, 15.02.2024



Rule 1

Don’t talk about machine learning

(unless it is not helpful)!
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Challenges & Improvements of Logbook

Challenges

> Different languages. (solved)

> Subjectivity, errors - normalization.

(in progress)

> Multimodality - often only screenshots

are available. (in progress)

Improvements

> FAIR: Findable, Accessible,

Interoperable, Reusable. (solved)

> Factuality, references (solved)

> Automation (DAQ). (in progress)

> Root Cause Analysis, Problem-Solution

Pipelines. (open)
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Normalization and Multimodality of Logbook Entries (1)
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Normalization and Multimodality of Logbook Entries (1)

Status display of L3/CL/TLD from xfeloper on 23.01.2024
15:02 where all cavities are O.K, cryo is O.K, vacuum is
O.K and ... was 14030 MeV
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Normalization and Multimodality of Logbook Entries (2)
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Normalization and Multimodality of Logbook Entries (2)

The shift on 23.01.2024 had following parameters: The
total number of bunches was 242, main repetition rate was
10 Hz with user defined pattern...
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Multimodality - Why & How?
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Multimodality - Why & How?

How: We have metadata! OCR (tesseract) + ML (text prediction)
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Multimodality - Why & How?
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Multimodality - Why & How?

Why: A lot of data, like timestamp, status, values, histories, charts etc
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Multimodality - Screenshots

{
date : "2024-02-07 10:51:46"

Op mode-SA1/3 : OK
...

Photon Pulse Energy History : [1035.,...]

}

Machine Learning

images
metadata (text, vectors)
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Why Normalization?

LLMs are good in answering questions and normalization enables Findability.

> Q: When was the last day when number of bunches was above 200

> A: The shift on 23.01.2024.

Where do you take the confidence that this is a correct answer?

Factuality, RAGs!
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Hallucinations & Expertise

Hallucinations:

Q: How man SRF Cavities does European XFEL have?

A: ... 98 superconducting radiofrequency (SRF) cavities ...

wrong

Or lack of expertise

Q: I have a cavity, what should I do?

A: I’m not a dentist, but I can offer some general advice. good advice, but ...

Q: What if it is from niobium?

A: It’s highly unlikely that a cavity in your teeth is directly related to niobium.

Good, but I had something else in my mind ...

Fine-tuning!
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Expertise : Fine-tuning

> Fine-tuned LLM for particle

accelerators trained on technical texts

like books, conferences, and preprints.

expertise.

> Automates data collection and

question generation to create training

data without human involvement.

up-to-date.

Problem: Hard to keep updated with logbook
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Factuality - Retrieval-Augmented Generation (RAG)

Question Answer

Context (knowledge!)

LLM
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Rule 2

If you don’t know how to solve it, wait for a few months,

someone else will solve it for you
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Rule 2

If you don’t know how to solve it, wait for a few months,

someone else will solve it for you

IG Nobel Prize 2017 for Physics
”Can a Cat Be Both a Solid and a Liquid?”
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Where are we?

> I have been making really bold statements,

> We have already made some studies on our existing DESY logbooks.

> The results turned out to be really bad (bad language).

> That is why we talked about fine-tuning to enhance the logbook entries first.

> Then factuality!

> Next step is multi-modality (images, databases, reports, charts) for normalization

to imrpove FAIR-ness.

Start with metadata!
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Previews - Trends, Topics, Interesting Findings

Dark Matter

1 Topics

2 Overlaps,

3 Connections in astro and other

particles

Strong Coupling

DESY. | Unlocking Insights from Logbooks using AI at DESY and BESSY | A. Sulc, A. Eichler, G. Hartmann, T. Wilksen | Geneva, 15.02.2024 Page 14

http://creativecommons.org/licenses/by/4.0/


Thank you!

sulcantonin.github.io

Contact

Deutsches Elektronen- A. Sulc, A. Eichler, G. Hartmann, T. Wilksen
Synchrotron DESY 0000-0001-7767-778X

MCS
antonin.sulc@desy.de

www.desy.de
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