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Towards mass composition study with KASCADE
using deep neural networks
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We present the new insight into our ongoing mass composition analysis based on KASCADE archive data
using deep neural networks. The archive consists of ˜300M air shower events detected by a 16x16 array of
scintillating detectors and spans from 1996 to 2013. Our goal is to reconstruct the initial particle from that
data accurately. We introduced five mass groups; thus, the reconstruction process could be interpreted as a
classification task.

Aside fromdecision trees, we have engineeredmultiple promising neural network architectures - self-attention
perceptrons, visual transformers, and convolutional neural networks. These models are being trained on COR-
SIKA simulations; we thoroughly examined the behavior of our models on different hadronic simulations and
performed multiple sanity checks. We also check the credibility of our models with a small “unblinded” part
of real KASCADE data.

Primary authors: SOTNIKOV, Vladimir (JetBrains); Mr KUZNETSOV, Mikhail (Institute for Nuclear Re-
search); Mr PETROV, Nikita (Budker Institute of Nuclear Physics; The Institute for Nuclear Research); PLOKHIKH,
Ivan (Institute for Nuclear Research, Institute of Thermophysics SB RAS)

Presenter: SOTNIKOV, Vladimir (JetBrains)

Session Classification: Parallel 1

Track Classification: CRI


