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OF THE T2K NEUTRINO EXPERIMENT
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A deep neural network with long short-term memory and permutation-invariant feature encoder
is proposed for distinguishing electrons, photons, muons, pions, and protons in the novel detector
SuperFGD. SuperFGD is a highly granular scintillator target that is a central component of the
upgraded ND280 near detector in the T2K neutrino experiment. Precise particle identification is
essential for reconstructing neutrino interactions and reducing systematic uncertainties in T2K’s
oscillation measurements. The proposed model demonstrates robust discrimination performance
across a range of particle types.

[IpennoxeHa ray6okas HelipoHHast ceTb C JOJTOH KPaTKOCPOYHOH MaMsAThIO U MePecTaHOBOYHO-
MHBAapPUAHTHBIM KOIHMDPYIOLIUM CJI0eM [/ Pa3le/leHus 3eKTPOHOB, ()OTOHOB, MIOOHOB, TMOHOB H MPO-
ToHOB B HOBOM geTektope SuperFGD. SuperFGD npencrasisier co6oil BBICOKOCEIMEHTHPOBAHHYIO
CLUHHTH/IISILMOHHYIO MUILEHb, SBJSIOLLYIOCS KJIOUEBBIM KOMIOHEHTOM MOJEPHHU3HPOBAHHOTO OJIMXK-
Hero nerektropa ND280 B nHelitpunHoM skcnepumMenTte T2K. Tounas uneHTH(HKALKS YacTUL HEOOXO-
AvMa 1J1f BOCCTAHOBJIEHUs HEHTPUHHBIX B3aUMOJEHCTBUH U yMeHbIIEHHs CHCTEMAaTHYeCKUX HeoIlpe-
IeJeHHOCTeH B U3MepeHUsX HeHTpuHHbIX ocuuinauuit B T2K. Ipennoxkennas Momesnb NeMOHCTPHU-
pyeT BHICOKYI0 3((PeKTHBHOCTb PasjiesieHHsl Pa3/IMUHbIX THIIOB YaCTHLL.
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