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Introduction

You are about to hear about:

> How to get from a paper to a computer-readable text

> How to make a dataset out of this computer readable text

> How to train a LLM

# Development of a control system based

on experimental data for space charge

lenses

# Abstract

Space charge lenses use a confined

electron cloud for the focusing of ion

beams. The electron density gives the

focusing strength whereas the density

distribution influences the mapping

quality of the space charge lens and

is related to the confinement. The

major role of the electron density

with respect to the focusing quality

has been pointed out many times in

the past [1; 2]. With an automated

measurement system the radial light

density profile, plasma stability and

mean value of the electron density

have been measured in respect to the

confining fields and the pressure. The

results are summarized in 3D-maps.

Q: What is DOOCS?

A: DOOCS is a ....

—–
Q: What is an emittance of ...?

A: Emittance of ...

—–
Q: What is most common fault of...?

A: Klystrons most often fail ...

The Lorentz force (or electromag-
netic force) is the combination of
electric and magnetic force on a
point charge due to electromag-
netic fields
$F = q (E + v x B)$
where ...

Nougat

Q&A

Copy

Training Data T = Tf + Tp

Tf

Tp

Training
LoRA
optimize low rank A,B

Ŵ = W0 +BA
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From Anything to Markdown

> There are quite some impressive tools lying around

pdftotext,
pymupdf,
detectron

> These tools are really impressive, only a tiny thing was missing

> Tables and formulas, so native for scientists

> Nougat library (PDF to Markdown), pandoc (e.g. LaTeX to Markdown)
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Ŵ = W0 +BA

DESY. | Logbooks & Large Language Models | Antonin Sulc, Raimund Kammering, Annika Eichler, Tim Wilksen | Cape Town, Page 4

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


From Anything to Markdown

> There are quite some impressive tools lying around

pdftotext,
pymupdf,
detectron

> These tools are really impressive, only a tiny thing was missing

> Tables and formulas, so native for scientists

> Nougat library (PDF to Markdown), pandoc (e.g. LaTeX to Markdown)

# Development of a control system based

on experimental data for space charge

lenses

# Abstract

Space charge lenses use a confined

electron cloud for the focusing of ion

beams. The electron density gives the

focusing strength whereas the density

distribution influences the mapping

quality of the space charge lens and

is related to the confinement. The

major role of the electron density

with respect to the focusing quality

has been pointed out many times in

the past [1; 2]. With an automated

measurement system the radial light

density profile, plasma stability and

mean value of the electron density

have been measured in respect to the

confining fields and the pressure. The

results are summarized in 3D-maps.

Q: What is DOOCS?

A: DOOCS is a ....

—–
Q: What is an emittance of ...?

A: Emittance of ...

—–
Q: What is most common fault of...?

A: Klystrons most often fail ...

The Lorentz force (or electromag-
netic force) is the combination of
electric and magnetic force on a
point charge due to electromag-
netic fields
$F = q (E + v x B)$
where ...

Nougat

Q&A

Copy

Training Data T = Tf + Tp

Tf

Tp

Training
LoRA
optimize low rank A,B
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How to Make a Dataset

> Training a LLM requires data

> These data can be unsupervised, meaning training the LLM to predict token (GPT) or

fill gap (BERT)

> However, the most important are supervised data, LLM is asked questions, you need

to provide Q&A pairs

> Creating a Q&A (supervised) dataset can be simulated

> A pre-trained LLM can do many things, one of them is generating questions.

"Generate 10 questions with answers for a following paper:$PAPER"
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Example

TINE RELEASE 5.0: A FIRST LOOK
> Q: What is TINE control system?

> A: TINE is a control system that evolved

from the ISOLDE control system...

> Q: What are the new features in TINE

Release 5.0?’

> A: The new features ...

> Q: What are the advantages of using

IPv6 in TINE?

> A: IPv6 offers advantages such as

larger data sets that can be transferred

without packet reassembly, jumbo

datagrams up...
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How to train LLM

> Fine-tuning LLM is very costy, if you want to opitmize a parameter, a gradient of that

parameter is calculated (w.r.t. a loss function)

> This can be quite explosive, because of chain-rule.

> There are parameter efficient workarounds, like LoRA (Low-Rank Adaptation)

> Consider that you have a parameter matrix W , instead of trying to find ∇W , you are

optimizing two low rank matrices B and A, which you add to the original (fixed) W0,

i.e.

# Development of a control system based

on experimental data for space charge

lenses

# Abstract

Space charge lenses use a confined

electron cloud for the focusing of ion

beams. The electron density gives the

focusing strength whereas the density

distribution influences the mapping

quality of the space charge lens and

is related to the confinement. The

major role of the electron density

with respect to the focusing quality

has been pointed out many times in

the past [1; 2]. With an automated

measurement system the radial light

density profile, plasma stability and

mean value of the electron density

have been measured in respect to the

confining fields and the pressure. The

results are summarized in 3D-maps.

Q: What is DOOCS?

A: DOOCS is a ....

—–
Q: What is an emittance of ...?

A: Emittance of ...

—–
Q: What is most common fault of...?

A: Klystrons most often fail ...

The Lorentz force (or electromag-
netic force) is the combination of
electric and magnetic force on a
point charge due to electromag-
netic fields
$F = q (E + v x B)$
where ...
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Live Demo

Live Demo

DESY. | Logbooks & Large Language Models | Antonin Sulc, Raimund Kammering, Annika Eichler, Tim Wilksen | Cape Town, Page 8

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


Thank you!

Contact

Deutsches Elektronen- Antonin Sulc, Raimund Kammering, Annika Eichler, Tim Wilksen
Synchrotron DESY 0000-0001-7767-778X

MCS
antonin.sulc@desy.de

www.desy.de
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