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JINR Young Scientists and Specialists Association Workshop "Alushta-2020". Yuactue ¢ yCTHBIM JOKIIQOM.
Hazpanue noknana: “Tests of the OLVE-HERO Calorimeter Prototype at Heavy-lon Beams at SPS CERN”. ITomyunn
JUTUIOM 3a JTydinuid qokman. Amymra, Poccust, 26 ceHTs10ps - 3 okTsi0pst 2020 1. — YeTHBIH 10KJIa]

37th International Cosmic Ray Conference (ICRC 2021), Toy Monte-Carlo of OLVE-HERO Detector, Desy, Berlin,
Germany — YCTHBI J0KJIa]

37 Bcepoccuiickas koHpepeHus 1no kocmuueckum sydam, HUUAD MI'Y, Ouznuecknii pakynsrer MI'Y, Mocksa,
Poccust. Yuactue ¢ mocrepubiM gokiagoM : Monrte-Kapino moapenupoBanue nerekropa OJIBO-HERO. 2022 r. —
ITocTepHbIi T0KJIa

Cemunap JIMT: Moute-Kapno mogenuposanue nerekropa OJIBO-HERO, 2023 r. — YeTHblii A0Kaa4

The XXVII International Scientific Conference of Young Scientists and Specialists (AYSS-2023). Yuactue ¢ yCTHBIM
noxmanom. HaszBanue mpokmaga: Monte Carlo background simulation in a boron loaded scintillator for the
OLVE-HERO detector. Poccus, r. [ly6Ha, 30 okts0ps - 3 Hos6pst 2023 1. — YeTHBIHM A0KIa1

[Tocrepnas ceccus amnst monoawix yueHbix [IKK no ¢usuke wactuil, HazBanue noxmana: Monte-Carlo background
simulation in a boron loaded scintillator for OLVE-HERO detector. 2024 1. — IlocTepHblii J0KIa]

Hayunas ceccus cexuum simeproit dpuzuku ODH PAH. Tema noknana: Monte-Carlo background simulation in a boron loaded
scintillator for OLVE-HERO detector. 2024 r. — [TocTepHbIii 10K

BeicTymienue ¢ 10KIa10M Ha 00Ie-HHCTUTYTCKOM cemuHape B MHcTuTyTe SIneproit @U3KMKH T. AJIMAaThl, TEMa CEMUHApa:
Mounte-Kapno moaenmupoBanue (oHOBOTO cueTa B OopupoBaHHOM cuuHTHsUITOpe i aerektopa OJIB3-HERO. 2024 . —
YCeTHBIN 0K - OHJIAHH
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CBe/leHNsl 0 HEMOCPEACTBEHHOM PYKOBOAUTeJIE /

Information about the application Direct Superior

HNBanoB Bukrop Baagumuposuy, JINT, Hayunsiii otnen BerurcnutenbHoil pusuku, Cexrop Nel MeTo0B MoieapoBaHust
(U3NYECKIX MPOLIECCOB U aHAJIN3a TaHHBIX HAOIIOCHNUH, ITIAaBHBIA HAYYHBIH COTPYIHUK, ivanov(@jinr.ru



Monme-Kapno mooenuposarue
oemexkmopa OLVE-HERO



Galactic CR

e The total energy density of
CR particles is about 1 eV/
em. =,

e About 1% of energy from SN
required to sustain CR
abundance.

e At 1 TeV, B~1uG, Gyro-Radius
~ 200AU, 0.001pc = Highly
isotropic
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E*SF(E) [GeV"® m2 s sr-1)

There is a large difference in data for the CR nuclear component flux and
composition around of the knee region ‘
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Proton spectrum from 40 GeV to 100 TeV measured with DAMPE (red
points), compared with previous results by ATIC-2 [3], PAMELA [4], AMS-02
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OJIB9-HERO

A "breakthrough” experiment is needed, which will turn
high-energy astroparticle physics into an exact science!

That is

HERO
“High Energy Rays
Observatory”

supported by the Russian Academy of Sciences and
included in the Russian Federal Space Program -

Main Requirements:
- Effective exposure factor >120 m? sr year i
- Energy resolution

for Protons at 10'3-10% eV < 30%

at 1012.1075 eV < 20%

for Nuclei at 1072107 eV < 15-20%

for Leptons at 3*10"-10" eV < 1%
- Charge resolution < 0.2 ch. u. for all Nuclei

in full energy range

1470




CUyHTHIIISITOP ¢ J00aBKOM O0pa

+ K Ka4ecTBY pa3aeneHnst aNekKTPOMarHMTHOM 1 aAPOHHON KOMMOHEHT ?
+ K 3HEepreTM4eckoMy paspeLleHunto ?

._'-.'.E F

B + 'n-—»> #B.: > "Li + *He + v

Thermal neutron capture reaction by boron



MomnTte-KapJjio MoneiupoBanue ynpouieHHOH Bepcun KaJOpruMeTpa JeTeKTopa

OJ/IB3-HERO
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Tectsl mpotoTua OJIBD-HERO

Tectol npoBonunucek Ha SPS B LIEPH Ha
y4yKax

o A sun1a Pb (1 n)B2016 1. . M Borated scintillator
KWPSNME S b (15 GeVin) Front view Side view : ‘
o sme KceHOHa Xe ¢ sHepruii 13 Borated scintiltor detector
GeV/n B 2017 I. ¥ UHTEHCHUBHOCTBIO ORI
~5000 part/sec. A/Z=2.1 detector Woduke of i
Lens: Mccnenosarb BO3MOXKHOCTD YTy HYIIEHHS olofiide arge Module of
paszieNicHue aIpOHHOM U SIEKTPOMATHUTHON calormeter | calorimeter
KOMIIOHEHT
Vcrnons30Batach peakiust 3aMeICHHBIX
HEITPOHOB B GOPHPOBAHHOM CLIUHTUILIATOPE: Backward
Chare (rigger
n+ "B > 7Li+ a +2.78 MeV arge 7
e ; detector
measurement Charee A\

system measurement =¢
o systen

Forward trigger Plastic (10 mm) Forward trigger
detector detector

Plastic (10 mm)
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Momnte-Kapiuo mogenuposanue npororuna OJIBI-HERO
neutron yield_1

— p, 15 GeV
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Pesyabrarsl TecToB nporotuna OJIBI-HERO
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The new prototype of the HERO detector

KanopumeTp BBITIOTHEH B BUJIE CIIOUCTOMN
CTPYKTYPHI U3 JIETEKTUPYIOIIMNX ILIOCKOCTEM
¢ 16 ctpunamu

Pasmepsl crpuna: 200x12,5x7 Mm>.

Mexny CHUMHTUUISIHUOHHBIMY IJIACTUHAMU
HAXOAUTCS MOIJIOTUTENb U3 MelU (2 MM) U
cBuHIIA (3 MM)

~ 20 paguanoHHbIX U ~ 1.15 sepHbIX
JUTMH, TOCTaTOYHBIX ISl pa3BUTHS KacKaja
BTOPUYHBIX YACTHII.

B coOpaHHOM COCTOSIHUM MIPOTOTHIT OyzIeT
uMeTh pazMepsbl 200x200x560 mm.
Kanopumerp nomemniaercst BHyTpb
CBETOHEIPOHUIIAEMOTO KOXKyXa
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Deposit Energy, MeV

Deposit Energy, MeV

Pesyabrarsl MonTe-Kapio monesmupoBanus HoBoro npororuna OJIB3-HERO

Histogram comparing energy losses from alpha particles in the layer for neutrons with initial energies of 0.25 eV (blue),

1
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500 eV (red), 100 keV (green) and 5 MeV (magenta). Histograms are normalized to the number of events
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Histogram comparing energy losses from alpha particles in the layer for electrons with initial energies of
200 MeV (purple), 800 MeV (green), 50 GeV (red), 100 GeV (blue) and 200 GeV (pink). Histograms are
normalized to the number of events
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Deposit Energy, MeV

Histogram comparing energy losses from alpha particles in the layer for electrons (black), protons (blue),
helium nuclei (red), carbon (green) and iron (magenta) with initial energies of 13 GeV/nucleon. Histograms are
normalized to the number of events
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3aKJII0YCHHUEC

MomnTte-Kapiao MoaennpoBaHue YIIPOIIEHHONW BEPCHH KaIOpUMETpa JIETEKTOpa
[10Ka3aJo:
- 171 TpOTOHOB, JIJISI QJIEKTPOHOB M IS TaMMa - JoOaBka Oopa He
M3MEHSCT DHEPreTUUECKOTO pa3pelieHUs KaJIopuMeTpa

Tectel nporotuna Ha SPC B CERN noxka3zanu pa3auyue B CUTHAJIaX s
Pa3HBIX 3aPsI0BBIX KOMIIOHEHT
HoBb1li mpoToTHN JOJKEH COAepKaTh MUHUMYM U3 30 cl1oeB



Ili1aHBI Faa,
k- ipow
MonTe-Kapno onenka BIusgHus J0OABKM O0pa Ha SHEPTreTUYECKOE pa3pelieHue mpu
perucTpanum HEKOTOpsIX saep or He no Fe
TectupoBanue HoBoro npororuna Ha peakrope BBP-K B UA®D Anmarst
TecTupoBaHrEe HOBOTO MPOTOTUIA HA HA YCKOPUTENE 3aPSKEHHBIX YaCTHIL

IToaroToBKa KaHAMAATCKOM TUCCEPTALIMU HA OCHOBE MPOACIaHHOW padOThI
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Puc 1. Moume-Kapno mooenv zeomempuu 0emexkmopa



alpha's count in the scintillator

alpha's count statistic for primary protons of different. energies during one year
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counts / nprotons
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mean edep vs boron percent
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