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Generative models for particle physics: hype, profits,
and pitfalls.

Monday, 28 August 2023 10:10 (30 minutes)
Generative ML models are widely used in the modern world to solve different practical problems.
This approach is a very promising solution for various problems in experimental particle and nu-

clear physics. However, specific requirements of using such models for obtaining quantitative
scientific results put restrictions on direct using industrial generative models out of the box.

This presentation will list main use cases of using generative models for experimental particle
physics, discuss possible issues and specific requirements to such models, and demonstrate practi-

cal approaches to resolve those issues.

Primary author: RATNIKOV, Fedor (Yandex School of Data Analysis (RU))

Presenter: RATNIKOV, Fedor (Yandex School of Data Analysis (RU))
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Contribution ID: 2 Type: not specified

What Machine Learning Can Do for a Focusing
Aerogel Detectors

Tuesday, 29 August 2023 10:00 (30 minutes)

Reliable particle identification is a crucial component of modern physics experiments. The use
of a Focusing multilayer Aerogel Ring Imaging CHerenkov detector FARICH is under intensive
discussion for the SPD detector at NICA. The detector may use both seedless real-time signal finder
to produce fast trigger and mitigate noise background, and seeded off-line reconstruction mode
for precise identification.

In this presentation we demonstrate our approach to filtering signal hits in the FARICH detector.
The approach is inspired by object detection techniques for computer vision. Several ML based
approaches to the FARICH reconstruction problem in different settings are also discussed.

Primary authors: BARNIAKOV, Alexander (Novosibirsk State University (RU)); RATNIKOV, Fedor
(Yandex School of Data Analysis (RU)); SHIPILOV, Foma (HSE University (RU)); KONONOYV, Sergey
(Budker Institute of Nuclear Physics (RU))

Presenter: SHIPILOV, Foma (HSE University (RU))
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Contribution ID: 3 Type: not specified

Operation of the ALICE Hyperloop analysis train
system

Tuesday, 29 August 2023 13:00 (30 minutes)

Hyperloop is a new analysis train system, developed and introduced for the data analysis in the
ALICE experiment in the conditions of LHC Run 3. It has started a regular operation in early 2022,
being available 24/7. Hyperloop, as a successor of the LEGO train system, used for analysis of Run
1 and Run 2 data, provides efficient management of the analysis process and economical usage of
the Grid resources with a convenient web-based user interface. It utilizes all the modern features
of new O2 Analysis Framework developed for the Run 3 data.

The analysis is based on the WLCG infrastructure and AliEn framework. The train consists of
several wagons. Each wagon corresponds to a configurable workflow that can exchange the data
between them. There are two types of wagons: service wagons made by experts providing addi-
tional information, such as advanced tracking or centrality, and user wagons for user analysis.
The Hyperloop web application allows for automatized wagon test with estimation of the needed
resources of CPU and memory, and, in most cases, the train submission is also done automati-
cally. Hyperloop offers several tools for bookkeeping and preservation, including automatized
changelogs for datasets, runlists and wagons, as well as comparison tools for wagons and trains.

In this talk, the user and operation experience of the Hyperloop system will be discussed, focusing
on the most useful and innovative features. An overview of the current status of the analysis in
Run 3 will also be presented.

The work is supported by Saint Petersburg State University, project ID: 94031112,

Primary author: Dr KOVALENKO, Vladimir (Saint Petersburg State University (on behalf of the
ALICE Collaboration))

Presenter: Dr KOVALENKO, Vladimir (Saint Petersburg State University (on behalf of the ALICE
Collaboration))
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Contribution ID: 4 Type: not specified

Centrality estimation in nucleus-nucleus collisions
by machine learning algorithms

Monday, 28 August 2023 15:00 (30 minutes)

Estimation of centrality is crucial in any analysis sensitive to initial stages of nucleus-nucleus
collisions. In heavy ion collisions experiments typically one can use forward detectors to measure
energy of nucleon spectators as a proxy for centrality estimator. Precision of this determination
in limited by the detector resolution and losses of particles on a way from an interaction point to
the detector.

In this contribution we present results of application of machine learning algorithms for central-
ity determination in Ar+Sc collisions at SPS collision energies based on EPOS model. For this
goal realistic simulations of the response of the Projectile Spectator Detector (forward hadronic
calorimeter) of the NA61/SHINE experiment was used. Modular structure of detector in trans-
verse plane allows us to use energy depositions in different modules as features for the symbolic
regression, decision trees and the convolutional neural network.

Supported by Saint Petersburg State University, project ID: 94031112. We thank to the support and
help from all the members of the CERN NA61/SHINE Collaboration.

Primary author: ANDRONOV, Evgeny (St Petersburg State University (RU))

Co-authors: SERYAKOV, Andrey (St Petersburg State University (RU)); Dr KOVALENKO, Vladimir
(St Petersburg State University (RU))

Presenter: ANDRONOV, Evgeny (St Petersburg State University (RU))
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Triplet Siamese Network for Event Unraveling in the
SPD Experiment

Tuesday, 29 August 2023 10:30 (30 minutes)

The very high data acquisition rate as 20 GB/sec data flow resulting from a 3 MHz collision fre-
quency is planned in the future SPD NICA experiment. It implies that tracks of several events will
be overlapped and recorded in a single time-slice. Thus, after the step of recognizing all tracks in
a time-slice, it is necessary to group the recognized tracks by events to determine their vertices.
In this paper, a deep Siamese neural network with triplet loss function is proposed for this pur-
pose. We present preliminary results of evaluation of the efficiency and speed metrics of the neural
network after training on a dataset of simulated SPD data.

Primary author: BORISOV, Maksim (Dubna State University)

Co-authors: Prof. OSOSKOV, Gennady (Joint Institute for Nuclear Research); Mr GONCHAROYV,
Pavel (Joint Institute for Nuclear Research); RUSOV, Daniil (Joint Institute for Nuclear Research)

Presenter: BORISOV, Maksim (Dubna State University)
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Fast simulation for forward hadronic calorimeters

Tuesday, 29 August 2023 11:00 (30 minutes)

Forward hadronic calorimetes are used in HI experiments to determine centrality and reaction
plane. To understand the response and calculate systematic uncertanties a large amount of simu-
lated data has to be produced. However a GEANT4 simulation of hadronic calorimeters may take
as much time as of the whole detector if the calorimeter was hitted by a large fraction of nucleon
spectators due to origination of many hadronic showers.

I would like to present the solution which was developed for the NA61/SHINEexperiment at SPS
CERN. It is a stand alone application based of fitted single nucleon responses, which allows practically
instantaneous generation of a calorimeter responce even for Pb+Pb collisions.SHINE is a fixed target
experiment at SPS CERN. It has a hadronic calorimeter (PSD) which also plays a role of a beam
dump. This detector has a very similar structure as the MPD’s FHCal.

This work was supported by St. Petersburg State University project ID: 94031112

Primary author: SERYAKOV, Andrey (St Petersburg State University (RU))

Presenter: SERYAKOV, Andrey (St Petersburg State University (RU))
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Ncnonb3oBaHne MeToaoB MaAaLLIMHHOTIO 06yueHm|

ANS NOVCKA ONTUMaNbHbIX KOHdUrypaumnim
AEeTEKTUPYIOLLNX CUCTEM

Monday, 28 August 2023 10:40 (30 minutes)

B Hacrosiiiee BpeMst ODHUM 13 aKTYaIbHBIX HAIIPABIEHUI IPUMEHEHNS MAIIVHHOTO 00y Ue s

B (pU3MKE BBICOKVX SHEPTUII IBJISIIOTCS 3a4aUl ITOVICKA ONITUMAIBHBIX KOHQUIYPALVII e TEKTUPYIOIIIX
cucreM. 1{enbro IOKOGHOI OIITYMM3ALNI SIBJISETCS HAXOXKAEeHIE DalaHca MEXIY CIIOCOOGHOCTHIO

BCEX IeTEKTOPOB 6ECKOHIMKTHO BBIITOIHSITH [IOCTABJIEHHBIE 3a{aUM I CTOMMOCTBIO IIOCTPOIIKI,

VTV MOZXEPHM3ALNY YCTAHOBKIL.

B nmanmHoI pabGore pacckas3bIBAaeTCs O MOAXO4AX K KOMILIEKCHOI ONTUMM3AUNY C IpUMeHeHNE
METOMOB MAIIIMTHHOIO O0yUeHNs JeTeKTOPHBIX CUCTEM B CJIOXKHBIX 9KCIIEpMEHTAX Ha IpyMepe
ONITUMM3ALNY MIOOHHOJI 3a1nThI 9KcriepumerTa SHiP. OcHOoBHBIMU (pakTOpamMn ycIiexa ONTUMU3aIiny
SIBJISIIOTCSL KOPPEKTHBI BHIOOD LieIeBOl GyHKIMM, METONa OIITUMU3AINI U cItocoba OhICTPOIL
OLIEHKM KOH(PUIypaLmit.

B noxname 6ynyT o0Cy)XaeHBI IIpOOIeMBI BEIOOpA 11e1eBoil GYHKLMM, yUeT ee OrpaHNIeHNII C
TOUKY 3peHNs IKCIIepUMeHTa. [IpencTaBieHbl pasiIuIHbIe IIOAX0ABI K II00AIBHON O TMI3ALIIL,
[IpUEeMbI yCKOPEHMsSI pACUETHOI KOMIIOHEHTHI 3aaUIL.

Primary authors: KURBATOV, Evgenii (Yandex School of Data Analysis (RU)); RATNIKOV, Fedor
(Yandex School of Data Analysis (RU))

Presenter: KURBATOV, Evgenii (Yandex School of Data Analysis (RU))
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Contribution ID: 8 Type: not specified

Neural Generative Modeling of the Time Projection
Chamber responses at the MPD detector

Tuesday, 29 August 2023 11:30 (30 minutes)

The accurate modeling of detector responses in high energy physics experiments is crucial for
obtaining reliable physical results. However, nowadays, with the increasing luminosity of modern
particle accelerators, the modelling requirements are growing faster than the available computa-
tional resources. Therefore, faster methods for modeling of detectors needs to be developed.

In this presentation, we discuss generative-adversarial neural networks in context of modelling
the response of the Time Projection Chamber (TPC) for the Multi-Purpose Detector (MPD) at the
NICA accelerator complex. We emphasize typical problems on this way and possible approaches

of resolving them.

Primary authors: ZINCHENKO, Alexander (JOINT INSTITUTE FOR NUCLEAR RESEARCH (JINR),
DUBNA, RUSSIA); MAEVSKIY, Artem (National Research University Higher School of Economics
(RU)); RATNIKOV, Fedor (Yandex School of Data Analysis (RU)); MOKHNENKO, Sergei (National
Research University Higher School of Economics (RU)); RIABOV, Viktor (NRC Kurchatov Institute
PNPI (RU))

Presenter: MOKHNENKO, Sergei (National Research University Higher School of Economics (RU))
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Contribution ID: 9 Type: not specified

Application of neural networks in rapid estimation
of the impact parameter of high-energy collisions
from data obtained from microchannel plates
detector.

Tuesday, 29 August 2023 13:30 (30 minutes)

In this work, we present the results of series of computational experiments studying the neural
network approach to event-by-event estimation of the impact parameter in heavy ion collisions.
The configurations of detectors on microchannel plates, were simulated as a source of collision
data for the computational algorithm. Originally, such detector systems were proposed in [1].
Computational experiments were carried out on the data of 197 Au+'7 Au collisions generated by
QGSM and EPOS models at energies \/syny = 11 GeV and \/syn = 11.5 GeV.

In the scope of this work, we present the advantages of the neural network approach in evaluation
of the impact parameter. Moreover, we show that the developed algorithm is capable to provide
sufficiently good and fast results on a single event, and that in our exercises the algorithm was able
to successfully identify more than 90% of events with an impact parameter less than 5 fm or even
1 fm, and can be valuable as the fast trigger. In addition we will discuss the encountered problems,
such as the variations in data obtained from different theoretical models, and further directions
and prospects for research.

This work was supported by St. Petersburg State University project ID: 94031112

[1] A. A. Baldin, G. A. Feofilov, P. Har’yuzov, F.F.Valiev, Fast beam—beam collisions monitor for ex-
periments at NICA, NIMA, 958, 162154, 2019, Reported at the VCI2019, DOI:10.1016/j.nima.2019.04.10

Primary authors: VALIEV, Farkhat (St Petersburg State University (RU)); GALAKTIONOV, Kirill
(Saint Petersburg State University); ROUDNEYV, Vladimir (St Petersburg State University)

Presenter: GALAKTIONOV, Kirill (Saint Petersburg State University)
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Contribution ID: 10 Type: not specified

Neutron reconstruction in the highly granular
time-of-flight neutron detector at the BM@N
experiment.

Tuesday, 29 August 2023 15:00 (30 minutes)

The compact highly granular time-of-flight neutron detector (HGN) is designed for the fixed target
BM@N experiment at the NICA facility. This detector is aimed to measure anisotropy of azimuthal
neutron flows, that are sensitive to the equation of state for dense nuclear matter. Neutrons are
produced in nucleus-nucleus collisions with energies up to several GeV. The main reconstruction
challenge is to deal with high background rates, that are expected in the detector acceptance. In
this contribution we propose two machine learning models for neutron reconstruction: based on
boosted decision tree (BDT) and graph neural network (GNN). Strong and weak points of BDT and
GNN approaches will be discussed. Reconstruction performance of both models is evaluated on
simulations in the full BM@N detector environment.

Primary author: BOCHARNIKOV, Vladimir (HSE University)

Presenter: BOCHARNIKOYV, Vladimir (HSE University)
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CnocoObl 00padOTKM HeperynsipHoOCTeil B

CUMYNAUNOHHDbIX NAaHHbIX HaA KOﬂHaﬁﬂeprlX
IKCnepumeHTax

Monday, 28 August 2023 11:10 (30 minutes)

KoMnbroTepHBIe MOZeNN eTeKTOPOB Ha KOJIIAMIePHBIX 9KCIIEPMMEHTAX MOTYT IMETh Pa3IMUHYI0
CTeIleHb AeTaTbHOCTI: HaulMHasd OT yIIPOIleHHBIX Toy-Mofenes, oTpasKarolX OCHOBHbIE XapaKTePUCTIKA
(M3MYECKUX MPOLIECCOB NETEKTMPOBAHMS M MCCIeAyeMbIX (M3MUECKUX SIBJICHUIT, 3aKaHUMBAsT
IeTaIbHBIM MOEINPOBaHMeM, BKIIOUAOIIEro NHKeHepHbIe orpaHnyeHns u alignment nerekropa.
INocnenHme Momesnu yOOHSBI IJIs TOTYYeHNS CUMYJIILIOHHBIX JaHHBIX, MMUTUPYIOIIUX peaJbHble
IOaHHbIE B 9KCIepuMeHTe. B mokianme o6CyKOaroTcs CIIOCOOBI ITOCTPOeHNS YHUPUIIMPOBAHHOI

CHUCTeMBbI peKOHCTPYKLIMY COOBITHIL, TI03BOJISIONIEI paboTaTh C KOMIIBIOTEPHBIMI MOREJISIMU PA3JIMUHOI
crenenu getanusaryu. O6CyKaaeTcs NpruMep peanrn3arui ogo6HO CICTEMBI PEKOHCTPYKIN

IUI MOJIepHM3ALMY 3JIeKTpoMarHuTHoro kanopumerpa LHCD.

Primary author: BOLDYREV, Alexey (NRU Higher School of Economics (Moscow, Russia))

Presenter: BOLDYREV, Alexey (NRU Higher School of Economics (Moscow, Russia))
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Pedpukepatop pacTtBopeHus - KpporeHHas

nnaT(bopma AndA oxXxnaxKaeHna KOMIMMOHEeHTOB
KBAHTOBOIo KommnbrTEepa 10 CBEPXHUNUIKNX

Temnepartyp (<50mK).

Tuesday, 29 August 2023 15:30 (30 minutes)

KBaHTOBBIE TEXHOJIOTMN - OXHO 13 Hanboiee OypHO pa3BMBAIOLLIXCS COBPEMEHHBIX HAaIIPaBICHNIT
HayKU ¥ TEXHUKU. TeopeTrdyecKy IT0Ka3aHo, YTO KBAHTOBbIE KOMITBIOTEPHI IT03BOJIAIOT JOCTUTATh
CYILECTBEHHOTO IIPEeMMYIIecTBa HaJl OOBIYHBIMI KOMIIBIOTEpAMI B Psf€ 3aay U aJITOPUTMOB:
MalnHHoe o6yueHne, MOJIEKYJIIpHOe MOeInpoBanne, Kpunrorpadus u t.x. OgHaKo, IpaKTIUecKas
peaymsalysa KBAaHTOBOTO KOMITBIOTepa CBA3aHa C PellIeH/IeM MHOXKeCTBA CJIOKHBIX ITpobiaeM. OmHOI
73 HUX SBJIIETCS JeKorepeHIs. KBaHTOBOe COCTOSHIE OUeHb XpyIIKas CUCTeMa, KYOMUTHI B
3aIyTaHHOM COCTOSIHUMM KpaliHe HecTabIIIbHBIL, 1I000e BHEIIIHee BO3EICTBIE MOXKET PaspyIUTh

3Ty CBA3b. VI3MeHeHUe TeMIIepaTyphl Ha MeJIbUAIIIITYIO SO0 Ipagyca, JaBJIeHNe, IIPOJIeTeBIIIIIA
PSIOM CIy4aifHbIi POTOH —BCe 9TO HeCTaOUIN3UpyeT cucTeMy. s pelreHus 9Toil mpobiaeMbl
cospaioT pedprokepaTopsl pactBopenus 3He B 4He - HuskoTeMIiepaTypHble KpHOT€HHBIE IITaT()OPMBI,
B KOTOPBIX IO ep>KIBaeTcs TeMIleparypa MeHee 50MK, ¢ MaKCHMaIbHOI M30JIAIMEl BHy TPpEHHEII
KaMephbl C IIPOLIECCOPOM OT BCEX (BO3MOKHBIX) BO3ENICTBIUIT BHEIITHEI cpensbl. B cBsA3M ¢ BBeieHMEM
CaHKIMIT IIpeKpallieHbI ITOCTaBKY IT0J00HBIX yCTpoiicTB B Poccuro. B cekTope HU3KUX TeMIlepaTyp
JabopaTopnu IEPHBIX IIPOGIIeM 00'bEMHEHHOTO MHCTUTYTA siaepHbIx uccienoanuit (CHT JIAII
OWsIY) 6bL cO3[aH OJUH M3 CAMBIX IIEPBBIX B MUPe pedprKepaTopoB paCTBOPEHNS U C TEX I1OP
HaKOILJIeH OOJIBIIION OIIBIT B CO3MaHMM IIOXOOHBIX YCTPOIICTB. B moKiame mpuBOAMTCS ONMCaHe
cosnaBaembix B CHT JIATI OUSIU pedpurxepaTopoB paCTBOpeHMsI, X OCHOBHBIE XapaKTePUCTIKIA

I BOBMOXHOCTb MOAEPHM3aNN 110 KOHKPETHBIE (bI/IBMHCCKI/Ie 3agaun.

Primary author: DOLZHIKOV, Anton

Presenter: DOLZHIKOV, Anton
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METO}lbI 06pa60TKI/I AAHHbIX B 3KCNepnmMmeHTax

¢dusuku Bbicokux aHeprun. Uctopus, npodnemsi u
nepcneKTuBbI

Monday, 28 August 2023 11:40 (30 minutes)

Primary author: Prof. OCOCKOB, I'ennanmit AnexceeBud (O6beAMHEHHBI MHCTUTYT AEepPHBIX
VICCTIeOBAHMIN)

Presenter: Prof. OCOCKOB, I'ennanmit Anexceesud (O0be AMHEHHBI MHCTUTYT SAEPHBIX MCCIIE{OBAHMIT)
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Using the experience of administering the Russian
segment of ALICE WLCG to develop NICA data
processing system

Monday, 28 August 2023 13:30 (30 minutes)

TBA

Primary author: ZAROCHENTSEV, Andrey (St Petersburg State University (RU))

Presenter: ZAROCHENTSEV, Andrey (St Petersburg State University (RU))
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Contribution ID: 15 Type: not specified

Gradient Boosted Decision Tree for Particle
Identification in the MPD

Monday, 28 August 2023 15:30 (30 minutes)

TBA

Primary author: PAPOYAN, Vladimir (JINR)

Presenter: PAPOYAN, Vladimir (JINR)
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Contribution ID: 16 Type: not specified

ML Modelling of QGP

Monday, 28 August 2023 13:00 (30 minutes)

Presenter: Dr KOVALENKO, Vladimir (St Petersburg State University (RU))
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Contribution ID: 17 Type: not specified

Oo6was auckyccus

Monday, 28 August 2023 16:00 (1 hour)
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Contribution ID: 18 Type: not specified

Oo6was auckyccus

Tuesday, 29 August 2023 16:00 (45 minutes)
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OT1kpbiTHE

Monday, 28 August 2023 10:00 (10 minutes)

Presenters: Dr FEOFILOV, Grigori (St Petersburg State University (RU)); APARIN, Alexey (JINR)
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3aBepLueHne

Tuesday, 29 August 2023 16:45 (15 minutes)

Presenters: APARIN, Alexey (JINR); Dr FEOFILOV, Grigori (St Petersburg State University (RU))
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