icchepoBaHMe YyBCTBUTEJ/IbHOCTW
K XnMmmndeckomy coctay [1KJ1 no
NaHHbIM YCTaHOBKN COEPA-2

Lvyrrpny HepHos,
rVINZID MITY
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[TlpoekT COEPA HanpaB/sieH Ha n3sy4dyeHue
KOCMMnYyeckunx siyyden Bbie 3*101° 3B
MeTOAO0M perncrtpaunm oTpa>KeHHoro

YyepeHKOoOBCKOro ceeTa LLUAJI.
B paMKax 3TOro npoekTa co3aaHa

SKCNnepnMmeHTasibHaa ycTaHoBka COEPA-2.

YCcTaHOBKa CrnocobHa pernctpupoBaTb MK/

B AMana3oHe 10 — 1018 3B.
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CxeMa skcnepmmMeHTa Ha o3epe bankan

prapox
T WpryTcK

S = 0,75-HA\\
K h /
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OnTnyeckada cxema yCTaHOBKU «COEPA-2»
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IKkcneonumna c yctaHoskon COEPA-2

HU‘MKE AHTeHHa
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[Tpnmep pernctpauymm cobbiTnA

Id: 4-04643
H=580m

P=4.38

Q175 =17.43

6=13

Annpokcumanusg: Prosin V.V. et al. 20009.
Nuclear Physics B, Proceedings Supplements,
Volume 190, 247-252

T

33-a BKKJ1. ybHa. OUAWN. 13 Asrycta 2014. MNKJ2. 1D:110



Perncrtpauns cobbitnn

Hymepaumna KkaHanoB
B MO3auke ®Y

CurHan
ot LLIAJ

3aBHCHMOCTH BpEMEHH IIPpHUXO0da

cseTta IITAJI oT HOMEepa KaHajia

N, - HOMep KaHajla B MO3aUKEe,

t — oTHOCUTenbHOE Bpems (bin = 12.5 HC)

10 20 30 40 50 60 70 80 90 100

NPMT
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O6LW KM pe3ynbTaT NPoBeAeHHbIX SKCNEeANLNN C
2008 no 2013 roasl

rono ObLlee Bcero CobbiTuu ot ®dIY B
BpeMs TpUIrrepos LLAN Mo3aukKe
(4ac:MuUH)
2008 1:30 1 20
2009 11:00 0 04
n3-3a cbos B
MMTaHNN MO3alNKN
BOCCTaHOBJ1IeHUNe
cobbiTUn
HeBO3MO>XXHO
2010 29:10 1343 36 95
2011 33:03 20542 220 95
2012 31:12 7716 364 109
2013 33:17 3813 459 109
139:12 33414 1080

33-a BKKJI. lybHa. ONAN. 13 AsrycTta 2014. NKN2. ID:110




[Ipny4rHa Manon CTaTUCTUYECKOW
obecne4yeHHOCTU B BbIHY)XXIEHHOM
NPUMEHEHNN MalI04yBCTBUTENbHbIX

P2Y-84-3

He
peann3oBaHoO

co

[lpn H = 900 m

C ®3Y-84 un aspoctaTtomMm BAIA
(250m3)

Peann3soBaHO

1015 1015 107 108
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CnekTp INKJI
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OnddepeHumanbHbIN SHEPreTUYeCKMin CnekTp No gaHHbiM 2011—2013 roaos.

"”m"v’ 33-a BKKJ1. ybHa. OUAWN. 13 Asrycta 2014. MNKJ2. 1D:110




CocTaB [N1KJ]I no naHHbLIM HEeCKOJIbKNX
SKCMNEepUMeHTa IbHbIX YCTAaHOBOK
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KASCADE-Grande
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Figure 11: The all-particle spectrum obtained in this work based on an unfolding of KASCADE-Grande measurements, and the spectrum obtained i based
on an unfolding of KASCADE measurements is. are compared to spectra determined by other analysis methods of our collaboration |10] or other
experiments (see legend for references). Addifonally shown are some elemental spectra representing different mass groups (see legend). The error bars denote
statistical uncertainties, ervor bands the systematic ones (the latter ones are only shown for the results of this work, as well as forthe results obtained by the altemative
analysis methods of our collaboration ).
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KASCADE-Grande

8 . "59'5 - KASCADE-Grande data (full efficiency)
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Figure A.13: Most probable values for the five considered nuclei accord- o

ing to the cal%afe.d response matrix (basﬁ ﬁ% interaction models Fiowe 1 Two.di ‘onal distribution of the shower sizes (total number of

QGSJET-1I-02 13] and FLUKA 2002.4 |14} |15,{16]). Additionally, the TJute 1= Lwo-timensiondt dis 1l OL HIE SLOWET SIZES Humber

measured two-dimensional size spectrum (the data used) is depicted. charged particles and of muons) measured with KASCADE-Grande and used
for this analysis. Diverse quality cuts are applied. Furthermore, only events
with zenith angles # < 18 and with shower sizes for which the experiment is
fully efficient (above log,(N3") = 6.0 and log; (N ™) = 5.0) are considered.
In addition, a roughly estimated energy scale is indicated. Since KASCADE-
Grande measures the shower sizes at atmospheric depths beyond the shower
maximum, electron-rich showers are initiated preferentially by light primaries,
and electron-poor showers by heavy ones, respectively (this is indicated in the
figure, too).
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Fig. 8. Spectra of “light” and “heavy” fractions as compared with KASCADE-Grande.
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BOTPOChHI

[Tpenen TOYHOCTU perncTpaunnm ang
BOCCTaHOBJIEHUNA COCTaBa OOCTUTHYT?

PeweHne obpaTHOM 3a4a4m npwu
BOCCTAHOBJIEHUN COCTaBa eaANHCTBEHHbIV
NyTb pa3BuTnA?




[Tpn aHann3e xmmm4yeckoro coctaBa [1KIJI

KPNTN4eCckKoe 3Ha4eHne mMMmeeT TO4YHOCTb

BOCCTaHoB/1eHne PI1P HC LLUAJI.




CpaBHeHne moaesibHbix OfIP YC a4 rnpoToHa
n Fe npu 6/1n3kux 3Ha4eHnsax X _

.. =b35rp/cm?
.. =b33rp/cm?
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Ona yctaHoBkun COEPA-2 TOYHOCTL
onpenesieHNa OTHOCUTENbHOW
4yBCTBUTENBbHOCTU PIY o8 tobbiX OBYX
®3Y B Mo3auke - 3 %. AbcostoTHas
4YYBCTBUTEJIbHOCTb (C YY4ETOM

OTHOCUTEeNnbHON) - 5 %.

=@  33-a BKKJ1. Qy6Ha. OMSN. 13 AerycTa 2014. MKJ12. ID:110 @ B wbe




On-line kKannbpoBka

biok ]
Lo e et et e e e - )
3N1EeKTPOHUKN
CBeTOoAMOOHBbIN
uMnynbc ons
CUHXPOHU3aALUUMU i 109-Tb
KaHaJioB Le S _SE AHOOHbIX ' YnpaBneHue
CUIHaNoB ' —

N,

o« [lMTaHne O3y

Mo3anka O3Y mmp

o

I2C koMMyTaTOp
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lMocnenoBaTe/IbHOCTb BCrIbILLEK CBETOAMNOL0B.
JnTesibHOCTb Kaxxgou 375HcC.
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KannbpoBka crnekTpasibHOW
4YyBCTBUTENbHOCTU

XapaKTepucTukKn cBeToamno00B:

1) FYL-L5013VC1C - 405 HM (y3Koe pacnpes.)
2) BL-L314VC - 405 HM (lwumnpokoe pacnpen.)

3) BL-L324BC - 430 UM

4) BL-L314UBC - 470 HM
5) BL-L314PGC - 525 HM
6) BL-L314UYC - 590 HM
7) BL-L314URC - 660 HM
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OIrP HC LLUAJT po paHHbIM YCTAaHOBKW
COEPA-2
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[lpennaraeTca MeTo OUEeHKW Thna NepBUYHbIX
KOCMUYECKUX Niyd4en anga nHOANBMUAYabHbIX
cobbITNN, 3aperncTprupoBaHHbIX YCTAaHOBKOW

COEPA-2.
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MeTon OCHOBaH Ha cpaBHeHU obpa3os
3aperncTpmupoBaHHbIX COObITUN C MOOEIMPOBAHHbLIMMN
CobbITUAMM B NpeanosioXEeHUN Pa3/INYHbIX TUMOB
nepBUYHOM 4YaCTULLbl, C Y4€TOM MOrpeLIHoOCTEN

N3MepeHuns.
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[MpunHuKMn paboTbl MeToaa

N3 cobbiTna N BoccTaHOB/EH
yron a, E0 , KoopAuHaThI

nageHuns ocu LUAJT (x,y).

A

60
PMT

70 80

—>

90

CORSICA

(p, He, CNO, Fe) * n

KomMmnbloTep

+ PAYyKTYyaunm 3agaHHbIX
napamMeTpoB N ooH

—>

100

peasibHOro cobbITns

\

10 20 30 40 50 60
N

PMT

70 80 90 100

1. MeToooMm X2, HaNpuUMep, OLEHMBAETCHA «MOXO0XKECTb» Ha NCXOOHOe

cobbiTHe.

2. Mo NI0OTHOCTN BEPOSATHOCTU COObLITUIO MPUMNUCLIBAETCSH BO3MOXXHbI
TUM MepPBUYHON YacTULbI.

s

o
e 1@ :
s 4
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lMpennono>xeHue noaTBep>XpaeTca:
EAVMHCTBEHHOe pelleHne 3aga4vun rnpu
pa3zgeneHunn no rpynnam [KJI.

[Mpepnono>XxeHue JNOXKHO:
[TNOTHOCTWN BEPOATHOCTU BJIN3KN —
HeobxoomMmo pelleHne obpaTHOW 3a4a4uun.




[lepBble OLeHKN Tuna YacTuubl Ongd
MHOMBUAYaIbHbIX COObLITUN NJIAHNPYETCH

nony4nTb B 6amKanilee BpeMs
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BbiBOAbI

BbicOKkaa TO4YHOCTb peructpaunm HC LLAJI B
aKcnepunmeHTe c yctaHoBkon COEPA-2 nocturaeTcs 3a
CYET NpuUMeHeHnqa pa3paboTaHHON CNCTEMBI
KambpoBKW.

[Tony4YeHHble pe3ybTaTbl MO3BOJIAIOT OCYLLECTBUTDb
aHann3 coctasa [KJ1 no nnotHocTM HYC B npmnocesou
obnactun LLAJI.

[Tpepno>xeH MmeTon onpeneneHnsa coctasa NKJ1 Ha ocHoBe
CpaBHeHUda 06pa30B 3aperncTpmpoBaHHbIX COBbITUN C
MO EeSIMPOBAHHBLIMU CODLITUAMMN.




Cnacm60 3a
BHMMaHme'
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