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Rule 1: Do not talk about LLMs!

unless you find them useful.
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Developing a LLM for Particle Accelerators

> Source books, conference

proceedings, and arxiv preprints as

PDFs.

> Training a LLM without a human in

the loop.

> Showing improved performance over

general chatbots like ChatGPT and

Falcon.

> Use: Search, Validation, Checking

Challenge: Hallucation
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LLM - Example

How many superconducting radio frequency (SRF) cavities does European
XFEL have?

Ours: European XFEL has a total of 800 superconducting radio frequency
(SRF) cavities. partially correct (808)

falcon-180b: The European XFEL has a total of 16 superconducting
radio-frequency (SRF) cavity stations that contain approximately 170
individual SRF cavities... wrong

ChatGPT: As of my last knowledge update in September 2021, the European
XFEL (X-ray Free-Electron Laser) facility had a total of 100
superconducting radiofrequency (SRF) cavities. wrong
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LLM - Future - Multimodality
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Potential/Future Steps

> Improve our logbook (root-cause analysis, automated problem solving etc.).

> Automate some procedures (writing logbook entries, writing documents,

documentations)

> Assessment (of documents).

> Can improve the FAIR-ness.1

> And who knows what future holds?
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Observation: Sometimes it works to

just wait.
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Log Anomaly Detection

> Log anomaly detection using word

embeddings and Hidden Markov

Models (HMMs have a very few

parameters!).

> Represents logs as vectors

(Word2Vec), and models their

representations as HMMs.

> Scores entries by probability ratio to

detect anomalies (how well is the

message fitting to the sequence).

> Tested on EuXFEL logs, identifies

score spikes corresponding to errors.
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Log Anomaly Detection
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Log Anomaly Detection - Sequential Anomaly
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Log Anomaly Detection - Unexpected Message Anomaly
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Log Anomaly Detection - Real Example

...

0 getpid no process
1 no process try start
2 getpid no process
3 getpid no process
4 no process try start
5 getpid no process
6 no process try start
7 no process try start
8 pid change $nz $nz
9 getpid pid not match process name
10 pid change $nz $nz
11 getpid pid not match process name
12 pid change $nz $nz
13 pid change $nz $nz
14 pid not match process name toggled $nz times $nz min
15 pid not match process name toggled $nz times $nz min
16 signal term received
17 terminating threads closing files
18 writer thread terminated
19 interrupt thread terminated

0 1 2 3 4 5 6 7 8 9 101112131415161718
Event (log entry)

0

20

40

60

80

100

120

140

S
co

re
s

score s

average s

0 10 20 30 40 50 60 70
Event (log entry)

−50

−25

0

25

50

75

100

125

150

S
co

re
s

s of last 50 events

s of anomalous events

DESY. | Potental Uses of (Large) Language Models for DESY | Antonin Sulc, Annika Eichler, Tim Wilksen | Hamburg, Page 12

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


Log Anomaly Detection
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Texts Expose Accelerator Secrets

> Analyze conference proceedings to

reveal research trends, topics, and

collaborations.

> Semantic (text) search, topic

modeling, and graph analysis

methods

> Uncovers latent topical structures.

0,control,data

1,beam,impedance

2,surface,cavities

3,magnetic,magnet
4,accelerator,ion

5,rf,cavity

6,lhc,beam

7,electron,plasma

8,beam,profile

9,beam,operation

10,lattice,ring
11,laser,electron

12,timing,synchronization

13,cavities,cryomodules

14,cloud,radiation15,spin,polarization

16,muon,cooling

17,power,supply

18,thz,laser
19,fel,flash

20,neutrino,target21,gev,hsr

22,cec,cooling

23,ess,spallation

24,utility,tps

25,cbeta,erl

26,inductive,adder

27,helium,cryogenic

28,dipole,nb3sn

29,loss,cblm

30,risk,analysis
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Rule 2: Follow formatting rules and

notation if you want to get your work

recognized.
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Thank you!

Contact

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

MCS
antonin.sulc@desy.de

www.desy.de
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