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NEVOD-EAS array

Electron-photon component of showers

e 9 clusters, 36 detector stations;
 Array area: 104 m?,

The array gives the main shower parameters:
 arrival direction and axis position,
« shower size and shower age.
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PRISMA-32 array @
MEPRI

Hadron + charged component

32 en-detectors;
* Area: 500 m2.

Scintillator: ZnS(Ag) + SLiF

6li+n—3H + a + 4.8 MeV

Detector housing Scintillator
ZnS(Ag)+°LiF 3



Data for analysis

NEVOD-EAS and PRISMA-32 data from 2018 to 2023
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Example of a coincident event

Charged-particle: NEVOD-EAS Thermal neutrons: PRISMA-32

Neutron count per PRISMA-32 detector
]
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Lateral distribution of thermal neutrons
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The ro parameter is independent of shower size

within uncertainties.

The mean radius is 7.56 £ 0.21 m.
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the knee at IgNe = 6.00.



Dependence of the number of hadrons and the shower size @
MEPhI
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PRISMA-32 + NEVOD-EAS data,
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CORSIKA (QGSJET-I1-04 + FLUKA 2020.0.3); p, Fe
E=10"“-10"¢eV, (y + 1) = 2.7 (3 million events).
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The integral spectrum of thermal neutrons

PRISMA-YBJE! (4300 m)
y = 1.95 + 0.05

ENDA-64 LHAASO “ (4410 m)
Simulation

y = 2.1

This work
PRISMA-32
y = 2.012 + 0.118

, ‘
| -- y=2.012+0.118
- i Experiment
104 ©0° 21.0% | Background
* | 23.8% :
* 228% i
® 21.0% |
< 103} = . ” : 16..9% E
Al @ 8.6%
c | [
< " N.6.9%
£102 = \\\ 2.7%
~
% ‘\\ 0%
= ; =
1 | \‘\ % <0.01%
10%¢ I f ES
; \\% 0%
- ~
| ~
0l i ~ ]
10 i N
109 10+ 102
n

The spectral indices agree within uncertainties



Conclusion

. We combined data on the electron-photon and neutron components of EAS.
. The ro parameter is independent of shower size within uncertainties.
. The integral neutron spectrum index isy = 2.012 + 0.118.

. Within uncertainties, the number of neutrons in a shower follows the number of
hadrons at observation level.
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Thanks for your attention!
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Simulation

CORSIKA (QGSJET-11-04 + FLUKA 2020.0.3); p, Fe : E=10"-10"7¢eV, (y + 1) = 2.7 (3 million events).

Direction reconstruction accuracy: p ~ 2.6°, Fe ~ 2.2°

Axis reconstruction accuracy

Size reconstruction accuracy
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Shower size spectrum
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MAKET-ANI

(A.Chilingarian, 2007):
IgN,, = 5.84 £ 0.07
Ak = 0.48 + 0.04

KASCADE

(K.-H. Kampert, 1998):
IgN,, = 5.70 £ 0.07
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Shower size spectrum

NEVOD-EAS
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The position of the knee is changing :
from A, (35°+37°) = 2.2x10°to N, (0°+18°) = 4.5x10°,
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