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PO3IIOALTI CEPEJHBOI'O YHACY INPUBYTTS IMPOKUX ATMOC®EPHHUX 3JINB
P HAIBUCOKHUX EHEPT'TSIX

VY craTTi AOCHIHKYIOTECS IHUPOKI aTMOC(hEpHI 3TUBH Yepe3 OLIHKY PO3MOALLY CEPEIHBOr0 4acy NpUOYTTS MIOOHIB i
€JIEKTPOHIB NPU HAJABHCOKHUX EHEPrisiX Ui PI3HUX YaCTMHOK KocMiuHMX mpomeHiB. [laker Monrte-Kapno AIRES
(Bepcisn 19.04.00) BUKOPUCTOBYBaBCS I BUKOHAaHHs MojieNtoBanHs npu eHeprisx 101° i 102 eB. Byno nocnimkeHo
BIUIMB NMEPBMHHUX 4acTUHOK (p, °Fe i 0), enepriii i seniTaux ytie (0°, 10° i 20°) Ha cepenmiii 4ac mpuxomy
MIOOHHHX 1 €JIEKTPOMarHiTHUX KOMIIOHEHT, YTBOPEHHX Y IIHPOKii atMocgepHiii 31uBi. Po3paxoBano mapamerpn3oBaHi
CepelHi pO3NOALIN Yacy MpUOYTTS JUIA BTOPHHHHX YaCTHHOK €, € Ta [, CTBOPEHHUX IPOTOHAMHM Ta SIpaMH 3ajiza i
kucHio npu eneprii 10'° eB y BeprukanpHiit 31usi. [ToniHoMiansHa QYHKLIS A1 YACOBUX PO3HOLIIB Y BEPTUKAILHUX
3nuBax Oyjia BCTAHOBJIEHA 3 BHKOPHCTAHHSAM pE3yJbTAaTiB LBOr0 MOJCTIOBAHHA. Pe3ynbTaT MOPIBHIOBAIHCS 3
excniepumenToM KASCADE-Grande Ta moaemosanssam 1lytro npu eneprii 102 eB i 0 = 0. V niif po6oti nobyaosa
0a3d aHUX, OI0 MOXKe OyTH BHKOPHCTaHa I OOYMCICHHS 4Yacy MPUOYTTA eIEeMEHTapHUX YAaCTHHOK HaJBHCOKUX
€Heprii, i aHaTITHIHUH OMIC 3aJIeKHOCT] Yacy IpUOYTTA BiJ] BiICTaHiI Maly BUPIITaJbHE 3HAYCHHS.

Kniouosi cnosa: cepemniii posmoxin dacy mnpuOyTTs, Imupoka aTtMmocdepHa 3mmBa, AIRES, MomemoBaHHS
€JIEKTPOMATrHITHOI 3JTHBH.
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MEAN ARRIVAL TIME DISTRIBUTIONS OF EXTENSIVE AIR SHOWERS
AT ULTRAHIGH ENERGIES

This paper investigates extensive air showers by estimating the muon and electron mean arrival time distributions at
ultrahigh energies for various cosmic-ray particles. The Monte Carlo package AIRES (version 19.04.00) was used to
perform simulations at energies of 10%° and 10%° eV. The influence of primary particles (p, 56Fe, and 60), energies, and
zenith angles (0°, 10°, and 20°) on the mean arrival time of muonic and electromagnetic shower disks created in an
extensive air shower was examined. Parameterized mean arrival time distributions were calculated for secondary
particles e, e*, and p, created by proton, iron, and oxygen nuclei at energy 10%° eV in a vertical shower. A polynomial
function for these primaries in vertical showers was established using the results of this simulation. The results were
compared with the KASCADE-Grande experiment and Sciutto’s simulations at energy 10?° eV and 0 = 0. In this work
the construction of a database that can be used to compute the arrival time of elementary particles is crucial in ultra-high
energy ranges through an analytic description between the time structure and the distance distribution.

Keywords: mean arrival time distribution, extensive air shower, AIRES, electromagnetic shower simulations.
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