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Technical requirements to present day shower installation
aimed specifically for investigation of the EAS core region

e complex detector for simultaneous registration of various EAS
components (e/v, u, charged and neutral hadrons, Cherenkov
photons, etc);

e dense disposition of detector points in the central part of
installation with spatial step of the same order as the typical
shower core sizes of 1014 — 1017 eV EAS (<3 —5 m);

e dynamic range of amplitude signal measurements of
~ 10° — 10° order;

e determination of EAS arrival direction.

A. P. Chubenko et al New complex EAS installation of the Tien Shan mountain cosmic ray station.
Nucl. Instrum. Methods A, 832:158-178, 2016.
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Tien Shan EAS detector complex
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Scintillation

shower particles
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SC|nt|IIat|on EAS particles detector
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Block diagram of multichannel ADC system
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Shower trigger generation logic

Density trigger: >\ p (Ap) > T
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Approximation of particle distribution in an EAS event
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CENTER subsystem: three measurement runs

e 2014-2015 e 2015-2016 e 2016-2017
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EAS spectrum & events statistics

Expected EAS number for 1000h long operation time
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PARTICLE DENSITY, p(r), m—2

Lateral distribution of shower particles
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Neutron detectors

e NM64 neutron supermonitor

()

MULTIPLICITY,

10~ S
o 0 0-0-®

10°T 100 107 107 107 10" 10 10"
HADRON ENERGY, Ej, eV

Low-energy neutron detector
in 2016-2017 10°P

%0
o
BLD )
1200 °
S 335°80<>
10tF . VOOOOOOO
3 3
3 o Yo
1 - o, ¥ !
> 5] 9
= €]
g 7 Z 10° e v
o [e+0+0+ M \o‘o‘o‘\g ° B
1 g s o Ty
e w [}
1 107 oy
e ¥
v
1 107 10" 10° 10' 10° 10°

ENERGY, £, eV




EAS cores within the neutron supermonitor: 2016-1017 data
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EAS & neutrons
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EAS & low-energy v-ray signal
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EAS & low-energy v-ray signal’s beginning
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Monitoring data of the neutron background intensity
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On the underground neutron monitor
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Neutron events at the ungerground monitor

® neutron multiplicity spectrum of
EAS trigger events
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Neutron intensity monitoring at the underground detector
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EAS & seismology (acoustics)
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EAS & acoustics : 2016-2017
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EAS radio-signal — /
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EAS radio-signal — /I
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EAS cores within ionization calorimeter
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