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RESEARCH PURPOSE

Using the data of TA Surface Detector:

establish the chemical composition of ultra-
high-energy cosmic rays at energies from
1EeVto 100 EeV

search for anisotropy and sources of cosmic
rays

search for sources of ultra-high energy
photons and neutrinos



INSTITUTE FOR NUCLEAR RESEARCH OF THE RUSSIAN ACADEMY OF SCIENCES

THE RESULTS OF THE 2020 FY

An upper limit on the flux of UHE down-going neutrinos
for E>1 EeV is derived. The analysis method is based on
the Boosted Decision Trees.

A novel approach for reconstruction of the arrival
direction of the primary particle is developed based on
the deep convolutional neural network. The method is
using calibrated time-resolved signals of individual
stations.
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TA LIMIT ON DOWN-GOING NEUTRINO FLUX
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TELESCOPE ARRAY SURFACE DETECTOR
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Largest UHECR statistics in the Northern Hemisphere 7
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NOVEL SD RECONSTRUCTION: INPUT DATA
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NEURAL NETWORK ARCHITECTURE
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NEURAL NETWORK RECONSTRUCTION RESULTS
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Figure 5. Angular distance w distribution between the true and reconstructed arrival directions for the standard (red histogram)
and CNN-enhanced (blue histogram) reconstructions of the proton Monte Carlo event set simulated using QGSJETII-03
hadronic model for the reconstructed energy higher than 10 EeV (left figure) or 57 EeV (right figure). Vertical lines denote the
positions of 68% percentile of the distributions, i.e. the angular resolution values.

Bottomline: neural network reconstruction

provides enhanced angular resolution
compared to the standard one —
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