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1. Introduction to IRRAD facility

Mixed-field Facility| _. |
(CHARM) '

‘l'l.m."'i,,_ IRRAD Proton Facility

7 "lllmm  Located on T8 beamline — a 24 GeV/c
oyl ,
proton beam extracted from PS ring.

—-

—

{Access [t
| Point

Counting Room

'

Proton Facility
(IRRAD)

utt System B

!
=
u

equipped with a shuttle system, it is a place for electronic qualification and radiation
hardness assessment.
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2. Automatic Assessment of Experimental
Proposals

Goal
* Support to facility users — to prepare better experiments
 Support to User Selection Panels — to prepare better
reviews
Simple goal — yet lots of challenges

)
[ <START>] Ko.mos, -0.0471, -0.4295, ..., o.3so7h
RAD [ RADiation ] [ 0.7626, 0.0199, -0.3251, ..., 0.2656 ]
NE?Q{T [ facility ] [ 0.3460, -0.1084, 0.0855, ..., 0.0316 ]
& [ Network ] [ -0.1758, -0.4142, 0.1021, ..., 0.6915 ]
[for] [ -0.0456, 0.2306, 0.2391, ..., -0.3668 ]
— " [the] [ 0.5386, -0.0586, -0.1419, ..., -0.2696 ]
for‘;’:i?e'aé')‘(’;z:'tlg:?:f‘ﬁs [ EXploration ] Embedding [ -0.3253, 0.8268, 0.0601, ..., 0.2978 ]
e i — [of] Model [ -0.6003, 0.4434, -0.0784, ..., -0.4778 ]
Y [ effects ] [ 0.9702, 0.2223, 0.0151, ..., 0.0433 ]
[for] [ 0.9163, 0.6283, 0.4158, ..., -1.1019 ]
Input text [indusTry ] [ 0.4269, -0.0314, 0.7130, ..., -0.4530 ]
[and] [ 0.3641, 0.4998, 0.5024, ..., -0.0437 ]
[research] [ -0.5624, 0.4061, 0.0603, ..., 0.0622 ]
[<END>] &0.8385, -0.0998, -0.3725, ..., —o.szmy
N

Tokens Embeddings

Fig. 2. An illustration of embeddings creation of a short text. The result is a real vector
obtained with the transformer architecture.
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2. Automatic Assessment of Experimental
Proposals

OrbDataset OrbSection figures OrbFigure Open Peer I
VolD : URI id: Integer 0.* [caption : string R EVEY e
ontology + URI header ; String source : URJ
zenodo : URJ text : String
sectiong L
0.*
submissions Sc I
1%
orbsubmission . X OrbPaper OrbReview
_ _ article_versions|_ _ reviews
identifier : URI e title : String 0. rmmary ; String
~ labstract: String = review : String
keywords : list<String>
ol : URI
accepted : Boolean
id : Integer
OrbDecision
decision .
o1 summary : String

decision ; String

ratings confidence
lvenue rebuttal OrbRebuttal o.* a1
0.1 letter : URI
response : String

Orbienue rating_scope
clentifler : LRI 0 OrbGrading
me : String core : Integer
year : Integer . description : String
publisher : string confidence_scope
0.*

Fig. 3. The UML diagram presents the architecture of the ORB dataset. It is the third
iteration involving resources like OpenReview, Sci-Post and Peer].
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3. Transverse Beam Profile Monitoring

L

Fig. 4. New BPM DAQ (Data Acquisition) electronics is used to monitor the beam profile. The
existing data was used to create custom dataset for anomaly detection.

X

X!

SSIM

—+

Discriminator

—»

+offline with
16x speed-up

Fig. 5. A Convolutional Autoencoder with SSIM (Structural Similarity Index Measure) metric
provides the foundation for real-time anomaly detection - an off-centred beam.
One problem is that a ,,good” profile is sometimes mistaken for an off-centred.
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Fig. 6. Crossanalysis between two devices allows to identify their respective strengths and
weakpoints. That knowledge results in ,super-resolution” model — a software enhancement
applied for chosen BPM detector.
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| iInks and available resources

CERN
\
S

ORB — CERN Gitlab repository
https://gitlab.cern.ch/irrad/orb-dataset

,The Open Review Based dataset” - arXiv preprint
https://arxiv.org/abs/2312.04576

»ML-Based Classification and Evaluation of the Bean Profile Patterns” — Euro-Labs report
https://web.infn.it/EURO-LABS/wp-content/uploads/2024/08/EURO-LABS_MS29 final.pdf

»,Machine learning for the anomaly detection and characterization of the 24 GeV/c proton beam
at CERN IRRAD Facility” — IPAC 2025 Proceedings Paper
https://meow.elettra.eu/81/doi/jacow-ipac25-thpm110/index.html

»,Characterization of an IRRAD beam profile monitor at the CERN T8 beamline and improvements
via cross-analysis with multiwire proportional chamber” — IPAC 2025 Proceedings Paper
https://meow.elettra.eu/81/doi/jacow-ipac25-thpm111/index.html
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