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HetekTopbl u3nmydeHusi BasuinoBa—YepeHKoBa
(MBY, yepeHKOBCKMIi CBET) MCIOJb3YIOTCS TSI peTU-
CTpalM IIOTOKAa (DOTOHOB, ITOPOXKAAEMBIX JIABUHOM
PEJISTUBUCTCKUX 3JIEKTPOHOB B IIIMPOKUX aTMochep-
HbIx JImBHIX (I1IAJI) kocMudeckux aydeil B atMocge-
pe. MHTepec uccaegoBaTesieii K HUM OOYCIOBJIEH BO3-
MOXKHOCTBIO CBSI3aTh KI/IIOYEBBIE XapaKTepPUCTUKU
IITAJI c u3MepeHHbIMU TapaMeTpaM1 YePEHKOBCKO-
Io CBeTa, B TOM YHUCJIE C aMIUIMTYyI0l 1 (OpMOIil MM-
myiabcoB. Hanpumep, npumeHeHune netekropos MBY
Ha 9KyTcKoi yctaHoBke 1IAJI mist m3amepeHns Bpe-
MEH Tpuxoaa (pOHTA JIMBHS HA IETEKTOPHI TTO3BOJISI-
€T CTPOUTH YIJIOBBIE PACIIPEACICHUS U OIPEACIISITh
HanpaBineHue npuxona IIAJI, a usMepeHue aMIIn-
TYIAbl UMIYJbCOB UCIIOJbL3YETCSI MPU OLICHKE BHEp-
T'MyA TIEPBUYHON acTpPOYACTUILILI, IIOPOXOAIOIICH
HIAJI [1, 2]. dnutenbHocTh uMitysibca MUBY cBsizana
KaK C pacCTOSIHMEM OT IeTeKTOopa OO0 KOOPAMHATHI
OCHU JIMBHSI HA YPOBHE HaOJIIOJEHUS, TaK U C TJIyOU-
HOIT MaKCMyMa pa3BUTHS JIMBHS B atMocdepe [3, 4].

B kaxxmoM mmpokoM aTMocdepHOM JIMBHE KOC-
MUYECKUX JIydeil COIepKUTCS TpOMaaIHOe YUCIIO 3a-
PSKEHHBIX YaCTULl CO CKOPOCThIO BBIIIE CKOPOCTU
CcBeTa B BO31Iyxe, ¢/n, TOe ¢ — CKOPOCTh CBETa B ITyCTO-
Te, 1 — KO3POUIIMEHT MPEeTOMICHUSI. DTO IIPUBOINUT
K 001110 MHTEHCUBHOCTH YEPEHKOBCKOTO CBETa OT
JIMBHSI, KOTOPBIII MOXET OBITh M3MEPEH B HOYHOM
Hebe IOCTAaTOYHO MPOCTHIM mpmbopom. C mpyroit
CTOPOHBI, TIPAKTUYESCKU OJHOHAIIPABJIEHHOE TBUXKE -
HME YaCTULI JIUBHS NPUBOIUT K TOMY, YTo MUBY nme-
€T OYeHb Majylo IJIUTEIbHOCTh, OT AECSITU HaHOCEe-
KYHJI OKOJIO OCH JIMBHS IO COTHM HC Ha Tiepudepun
JIMBHS. DTO HaKJIaAbIBaeT OrpaHUYCHMSI Ha pa3pelie-
HHe Ipubopa II0 BpeMeHU, 0COOSHHO IIPpU MU3Mepe-
HUM GOPMBI UMITYJIbCA.

4 KyTcKUIi HAyYHbIi LeHTp Cubupckoro otaeaeHus Poccuii-
CKOI akageMnu HayK, MHCTUTYT KOCMO(DU3NIECKUX UCCIIEn0-
Banuii u asponomuu um. IO.I. Iadepa, r. Sxyrck, 677027,
np. JlenuHa, 31, Poccus

DJIeKTpOHMKA JIeICTBOBABIIMX paHee YCTaHOBOK
HIAJI, xaKk mmpaBmuio, He TTO3BOJISIIA TIPOBOINTD M3-
mepennst MBY ¢ mocTaTogHO#T TOUYHOCTHIO, TTO Kpaii-
Hell Mepe, dopMy UMITyJIbca. Tak, GOTOYMHOXUTEIIN
DDOY-49, npuMeHsBIIMECS Ha SIKYTCKOM yCTaHOBKeE
HIAJI, mmenu pa3penieHue 1o BpeMeH! OKOJIO IOJIU
MUKPOCEKYHJIbI, TTO3TOMY CUTHAJI B JISTEKTOpE Moaa-
BaJiCsl HA UHTETPUPYIOLIUIA YCUTUTE)b, OTPaHUYMBAsT
U3MepeHus aMIuuTyaoi umityibcoB MBY. B 6onee
COBPEMEHHOM 3KcrnepuMeHTe, B nonvHe TyHka (Pec-
ny6nuka Bypatus, Poccust), @DY, ALIIT u yeunurenu
JIOCTaTOYHO OBICTPEIE, HO I(pOoBast 00paboTKa CUTHA-
JIOB JJIS1 BOCCTAHOBJICHUSI MCXOOHOIO YEPEHKOBCKOTO
CHTHaJla HE BBIIOJHSIETCS, OrpaHNYMBasi M3MEPEHUS
(dOpPMBI UMITYIIBCA.

INpeunsnonnsniii nerekrop UBY ot IITAJI, xoTo-
poiit MbI Ha3zBaau Cherenkov Detector (CheD), pas-
paboTaH ¢ 1LieJIbI0 paclIMPEeHUsI BO3MOXHOCTE! ycTa-
HoBoK IIAJI mo coBMeCTHOIf perucrpaiuu 4epeH-
KOBCKOIO cBeTa ¢ JApyruMu KommnoHeHTamu HIAJI

OrnepalMoHHBbIit
YCUIIUTENb

q)OToyMHO)Kl/ITCIlb

Jlunza
Dpenenst

Puc. 1. O6mwuit Bun merekropa CheD 6e3 KpbIIKHA €O
CHSTOI TnH301 DpeHens.

216



HETEKTOP U3JIYYEHWA BABUJIOBA—YEPEHKOBA

Ammutyna, MB
20

- CoobiTue LITAJI
07.02.2021 10:10:06 UTC
—80 £, =135 1B

217

0=14.3°
100 o =120.3°
120+
—140
—160 -
_180 1 1
200 250 300

350

500
Bpewms, HC

400 450

Puc. 2. Curnansl MUBY uetsipex nerekropo CheD, paboTaomyx COBMECTHO CO CLIUHTWIISILIMOHHBIMU AETEKTOPaMU SIKYT-
ckoit ycraHoBku ITAJI. ITapamMeTpbl TUBHSI BOCCTAHOBJIEHBI 110 JaHHBIM YCTaHOBKMU.

Tak e, KaK U ISl CO3JaHUsI aBTOHOMHOI ITOICUCTE-
MbI geTeKTopoB MBY co cBouM He3aBUCUMBIM TPUT-
repoMm. CheD ¢ umndpoBoii cucteMoii perucrpaumnu
CUTHAJIOB MO3BOJISET BBIIMOJIHATH JEKOHBOIIOLINIO U3-
MEpPEHHBIX CUTHAJIOB METOIOM Ipeodpa3zoBaHus Dypbe
IUTSI BOCCTaHOBJIEHUS BxomHoro curHaiia MUBY.

HeTexkTop mpegHa3HayeH [Jisd CYLIeCTBEHHOIO
VIYYLIEHUSI TOYHOCTU M3MEPEHUS 4YEepPEHKOBCKOIO
cgeta [IIAJI, ocobeHHO (hopMBbI UMITybca. PerieTka
TaKMX AETEKTOPOB, BCTPOEHHAss B HAa3eMHYIO ycCTa-
HoBKy IIIAJI, co cBoMM HE3aBUCHUMBLIM TPUITEPOM
COOBITHIT JIMBHE MOXET ITOBBICUTH TOYHOCTh OIMpe-
OelleHust yrioB mpuxona IIAJL, yaydimuTh OLIEHKY
napaMeTpoB IIPOJOJIBHOIO Pa3BUTUS JINBHEN, B TOM
yucie ryonasl MakcumyMa IIIAJI m maccoBoro co-
cTaBa MEPBUYHBIX aCTPOYACTHULI.

KoncrpyktuBHo paetektop CheD cocrout wus
®DY ET Enterprises Type 9305KB nuamerpom
51 MM, OIepallMOHHOTO YCUJIUTEJsSI Ha MUKPOCXEMeE
AD8045 ¢ nonocoii mpomnyckanust 1000 MTIt, pacro-
JIOXKEHHBIX BHYTPU 3a4€pHEHHOTO IIOPaJIIOMUHUE-
Boro kopmnyca (puc. 1). CBepxy HaxomuTCsI CIBOCH-
Has nuH3a OpeHensa ¢ pasmepamu 28 X 28 cm?, pac-
noJjioXXeHHasds Ha (POKYCHOM paccTosiHUM 13 cM oT
¢doTokaTona, 3aKkpbiBaeMasi THeM CBETOHEITPOHUIIae-
MO KpbIIIKOi. MIMeeTcst BOBMOXHOCTD PYYHOI (ho-
KYCUPOBKHU, IJisi 3TOoTOo KperieHue MOY mnmeet xon
M0 BEPTUKAIU, IJIsI PETYIUPOBKU YIJIOB HAKJIOHA U
BBICOTBI JETEKTOP YCTAaHOBJIEH BEPTUKAJILHO Ha T€0-
Je3u4eckoM 1raTvBe. CUTHAJIbI C YCUJIUTENS TOCTY-
MaloT MO KabeJlo Ha yIaJIeHHbIM perucTpaTop Ha oc-

TTPUBOPHI U TEXHUKA DKCIIEPUMEHTA  Ne 6

HoBe DRS4 [5], rme mpoucxoaut ouugpoBKa u
BKJIIOYAETCS TPUTTED IJIsI OTCEYEHUST JIOKHBIX COOBI-
TWA, BBI3BIBAEMBIX IIyMaMu. BO3MOXHO MCHOIB30-
BaHUe BHellIHero Tpurrepa. OuudpoBaHHbIE TaHHbIE
apXUBUPYIOTCS B KOMIMbIOTEPE MPU XKEJaHWU COB-
MECTHO € TaHHbIMU OCHOBHOI ycTaHoBKU IITAJI, kak
Ha puc. 2.

PMHAHCHUPOBAHUE PABOThI

Pa6Gora BrImoNHeHa mpH momaepkke MMHHCTEpCTBa
HayKu U BbIciiero oopazoBanust P® (rmpoekr 0297-2021-
0011; YHY 73611 AxyllIAJ).
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