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Baikal-GVD is a neutrino telescope with an effective volume of approximately
0.7 km® located in Lake Baikal. To facilitate observations within the framework of
neutrino astronomy, two critical event processing challenges should be addressed:

1) the isolation of the neutrino-induced events from background events caused
by extensive air showers;

2) the reconstruction of muon neutrino-induced event parameters, such as the
energy of the corresponding muon.

We present a neural network-based approach to address these challenges. For
the first problem, we show that convolutional neural networks can preserve 64% of
neutrino-induced events while achieving the background suppression factor of 10°.
This model could be instrumental in creating catalogs of neutrino-induced events.
For the second problem, we develop a neural network model that reconstructs both
the energy and its associated uncertainty for a given event. Based on Monte Carlo
simulated data, we achieve an error factor of 3 for a wide range of energies (from
10 GeV and above) and a factor of 2 for high energies (from 10 TeV and above).
The networks were trained and evaluated using Monte Carlo simulated data.

Baikal-GVD — 3To HeHlTpuHHBIH Teseckon ¢ 3()(eKTUBHBIM 06BHEMOM MpHMep-
Ho 0,7 KM%, pacrio/oKeHHBIl Ha fgHe o3epa Baiikan. s mpoBeneHHs HaGmioneHHi
B paMKax HeHTPHHHOH aCTPOHOMHMH HeOOXOOMMO PELIUTb JBe BaxKHble 3amadyu oOpa-
OOTKH COOBITHH:

1) BelieIeHHe COOBITHE, BbI3BAHHBIX HEHTPHHO, Ha (hOHE COOBITHH, BBI3BAHHBIX
IIAPOKUMH aTMOC(EPHBIMU JIUBHIAMU;

2) PEKOHCTPYKIIHS MapaMeTpoB COOBITHH, BbI3BAHHBIX MIOOHHBIMHM HEHTPHUHO, Ta-
KHUX KaK 9HEeprHsl COOTBETCTBYIOIIETO MIOOHA.

[TpencraBnen monxon, OCHOBAHHBLIM Ha HCIOJNb30BAaHWH HEHPOHHBIX CeTeH, NJis
pelleHUsl yKa3aHHBIX 3ajaad. [ljisi mepBoH 3amaud MonesnupoBaHHe MeTonoM MoHTe-
KapJsio nokasaso, 4To cBepTOUYHblE HEHPOHHbBIE CETH CIOCOOHBI COXpaHUTb 64 % co-
ObITHH, BbI3BAaHHLIX HEHUTPHHO, NpHU ToAaBIeHUs (POHA B 10° pas. dta MoIesb MOXKET
ObITh MOJIE3HOM MJIS COCTABJEHHs] KaTajoroB COOBITHH, BBI3BAHHBIX HeHTpuHO. [lisi
BTOPOU 3ajauu pa3pabGoTaHa HEHPOHHAs ceThb, KOTOPAsi PEKOHCTPYHUPYET KaK SHeprHio
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COObITHS, TaK U CBSI3aHHYIO ¢ Hell morpewHocTb. C MOMOLIbIO NaHHBIX, MOJYYeHHBIX
metonoM Moute-Kapiso, oleHeHa morpemHocTb ¢ Ko3((GUUHEHTOM 3 AJIsI LIHPOKO-
ro nuanasoHa sHepru#t (ot 10 3B u Bhile) U ¢ KOSPPULHMEHTOM 2 1/ BBICOKHX
sHepruit (o1 10 TaB u Bhile).

PACS: 02.90.+p





