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Annoramms. Ha cranmmm kocmudgeckux mydeit (KJT)
«Upxytck-3000», pacnonoxxenHoi Ha BbIicoTe 3000 M
HaJl YPOBHEM MOpS, B TE€UCHHE TPEX JICTHUX MECSAIECB
2015 r. npoBeneHb! U3MEPEHHS UHTEHCUBHOCTH HEUTPOH-
HOW KoMIOHEHThl KJI HEWTpOHHBIM CYNIEPMOHUTOPOM
6NM64, a takxke aTMOCHEPHOTO ICKTPUUCCKOTO OIS
U YPOBHS DJIEKTPOMAarHUTHBIX ITOMEX BO BpPEMs Ipo30-
BBIX pa3psAnoB. IlokazaHo, YTO ypOBEHb 3JIEKTpOMAr-
HHUTHBIX ITOMEX MPU UX PErUCTPALMH B MOMEHTBI IPO30-
BBIX DPa3psAIOB B 3HAYMTEIHHON CTENEHH 3aBUCHUT OT
YCTAQHOBJICHHOTO YPOBHSI JUCKPHUMHUHALMM CHTHANA.
BnusHESL TPO30BBIX pa3psAfoB HAa CKOPOCTH CUETa
HEUTpOHHOro cynepMoHuropa Ha crtaHuuu KJI «Up-
kyTck-3000» B HaOMrOMaeMbIil IEpHOA HE OOHAPYKEHO.

KiioueBble ¢j10Ba: KOCMHUYECKHE JIy4H, aTMOChep-
HOE 3JIEKTPUYECTBO.

Abstract. During three summer months in 2015, the
Cosmic Ray (CR) station Irkutsk-3000, located at 3000
m above sea level, measured the CR neutron component
intensity with the 6NM64 neutron monitor, as well as
the atmospheric electric field strength and the level of
electromagnetic interference during lightning discharges.
It is shown that the level of electromagnetic interfer-
ence, when registered during lightning discharges, de-
pends considerably on the fixed level of signal discrimi-
nation. During observations, we observed no effects of
thunderstorm discharges at the neutron monitor count
rate at the CR station Irkutsk-3000.

Keywords: cosmic rays, atmospheric electricity.

BBEJEHHUE

IlepBoe cooOOIIEHHE O CTAaTUCTUYECKH 3HAYUMOM
MOBBILIEHUH CKOPOCTH CUETa B JIETEKTOPE HEHTPOHOB B
MepUO/bl I'PO30BOM aKTUBHOCTH B XOJIE TPEXJIETHETO
9KCIEpUMEHTa Ha BbICOTEe 2743 M HajJ ypOBHEM MODS
6su10 omybnukoBano B [Shah et al., 1985]. B atom skc-
MIepUMEHTE HEHTPOHBI PETHCTPUPOBAINCH CUCTUHKAMH,
HaroJHeHHBIMU BF3, OKpy)XEHHBIMH CJOeM HOJHATH-
JIeHa B Ka4ecTBE 3aMeUInTeNs. MI3MeHeHus snekTpuye-
CKOTO TOJISA, CBSI3aHHOTO C MOJIHMEBBIMH pa3psaamH,
PETHCTPUPOBAIKCH C NMOMOIIBIO JTUHEHHON aHTeHHbI. B
pabore [Enoto et al., 2017] mokazano, 9TO BO BpeMs
MOJIHHEBOTO pa3psga TOPMO3HOE H3ITy4YeHHE PesTH-
BHUCTCKUX 3JICKTPOHOB MOXKET HHUIHMUPOBATh (OTO-
sZIEPHBbIC PEAKIMHU, B KOTOPBIX POXKIAOTCS HEHTPOHBI.
Bo3MOXHOCT TeHepauuu HEHUTPOHOB B pe3ysbTare
MOJIHHEBOTO pa3psija onucaHa Takxke B [Babich et al.,
2013]. ABTOpHI CBS3BIBAIOT YCHJIEHHE IOTOKa HEHWTpO-
HOB B TPO30BBIX O0OJIakax M BO BpeMeHa Ipo3 ¢ (oTo-
SIICPHBIMU PEaKLMIMH 32 CUET TOPMO3HOTO H3IIy4EHHS
JIaBMH yOETalolIuX 3JeKTPOHOB BBICOKUX YHEPTHM, CIIO-
COOHBIX Pa3BUBATHCS B TPO30BOM DJIEKTPHYECKOM IIOJIE.
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[pu 3tom B padote [babwa u np., 2013] oTrmeuaercs,
YTO YCHUJIICHHE CKOPOCTHU CUETa JIETEKTOPOB HEHTPOHOB
B TPO30BOM aTMocdepe MOKeT OBITh BBI3BAHO JFOOBIM
NPOHUKAIOUIMM H3JIy4YeHHUEM, T€HEPUPYEMbIM B aTMO-
cdepe. B 10 ke BpeMs CyImecTBYIOT pabOThI, B KOTOPBIX
Takue HeUTpoHbI He ObuTH oOHapyxkeHbl [ Alekseenko et
al., 2015; MaxwmyroB u ap., 2017; Uununrapss, 2017].

B nocnennee Bpemst ObUTH POBEICHBI SKCIIEPUMEHTEI
[0 U3MEPEHUI0 UHTEHCUBHOCTH HEHTPOHOB B MEPHO/IBI
IpO30BOH aKTHBHOCTH. Takue MccieaoBaHusl MPOBOIH-
muck B 2004-2005 rr. Ha Tsub-11laHbECKONH BBICOKOTOP-
HOW Hay4YyHOH CTaHIMHM KOCMHYECKHX JIydeH (BBICOTa
Haj ypoBHeM Mops 3340 M) C MOMOIIBIO KOMILIEKCA
ycrpoiict «I'po3a» [AnToHOBa 1 ap., 2008]. Heiirpon-
Hasi KOMIIOHEHTa PEruCTPUPOBANACh C TOMOIIBIO CTaH-
JapTHOTO HeWTpoHHOro cynepmoHuropa 18NM64 (cko-
pocts cuera mopska 5-10° mvm/a).

B paiione fkyrtcka, B nonune TyiimMaana, nns u3y-
YEeHUsI KPAaTKOBPEMEHHBIX BCIUIECKOB HEWTPOHOB BO
Bpems rpo3 [Craponybues u np., 2012] ucmonb3oBaics
CHHXPOHHM3MPOBAHHBIH KOMILUIEKC HNPUOOPOB C pasiny-
HBIM BPEMEHHBIM pa3pelIeHHeM, OCHOBHBIM U3 KOTOPBIX
ObL1 HelTpoHHBI cynepmoHuTOp 24NM64 (BbICOTa Han
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ypoBHeM Mopsi 105 m). Hcnone3oBanwch NTaHHBIE C MH-
HYTHBIM pa3peIleHneM, UCTIPABICHHBIC HAa JaBJICHHUE.
H3ydeHue 3aBUCUMOCTH CKOPOCTH CUETa HEUTPOHHOIO
CYyNIEpMOHHTOpPA OT HANPSDKEHHOCTH MPHU3EMHOTO aT-
MOC(EPHOTO 3JIEKTPUUECKOTO IOJISI BO BPEMsI MOJ-
HUEBBIX Pa3psOB MOKa3al0, YTO KPaTKOBPEMEHHBIC
BCIUIECKH HEHTPOHOB PETUCTPHUPYIOTCA IPU MPEBBI-
LIEHUH B CPEAHEM MOPOrOBOI HAMPSKEHHOCTH 3JIEKTPU-
4eCKOro Tos 3HaueHuit —16 kKB-M ', mpruem ¢ pocToMm
HaMpsKEHHOCTU TIONA HAOIIOAAJIOCh MOBBIIICHUE aM-
IUTUTY/IbI BCIJIECKOB.

B pesynbrate skcnepumenTta B ponuHe Tylimaana
CTaTUCTUYECKH 3HAYMMBIE BCIUIECKH HEHTPOHOB OBLIH
3aMEYCHBI BO BpeMs 9 MOIIHBIX rpo3 u3 39 coObITHil.

Pe3ynbTaThl, MONyYEHHBIE B OINHCAHHBIX 3KCIEPH-
MEHTaX, aBTOPHl OOBSICHAIOT IMOPOXKICHHEM IOTONHH-
TEIIHHOTO MTOTOKA HEWTPOHOB MOJTHHEBBIMH Pa3psIaMHL.

ABTOpamu paboOT, KOTOpHIE ONMCHIBAIOT 3KCHEPH-
MEHTHI Ha CTaHIMsIX Kocmuueckux jgydeit (KJI), pacmo-
JIOKEHHBIX B 30HE BEYHOW MEP3JIOTHl U B BBICOKOTOPEE,
He 00CYXIAr0TCsl MEXaHU3MbI 00pa30BaHMsI HEUTPOHOB
B TPO30BBIX Pa3psAAax U MX PaclpoCTpaHEHHE B aTMO-
coepe. BrizpiBaeT cCOMHEHHE MOCTYJaT aBTOPOB O BO3-
MOYXHOM MHOTOKPAaTHOM YBEIHMUYCHHH MOTOKOB HEHTpO-
HOB B T'PO30BBIX pa3psfax M HUX PaCIpPOCTPaHEHHH IO
Toukn HabmoneHus. K mpumepy, B SKCIIEpHMEHTE B
nonuHe TyliMaana paccTosiHAE OT TOYKH yJapa MOJHHUH
B BEPILIMHY COIIOK JI0 MECTa PErHCTPALlii KOCMHIECKUX
JMyded COCTaBILLIO OKONO 7 KM, T. €. 2-3 mpobera
HEHTpOHOB 10 B3amMmojeicTBusa. CregyeT ydecTb, 4TO
HEUTPOHHBIM CYNEPMOHUTOP, C IOMOLIbK) KOTOPOIO
pPETUCTPUPYETCS HEHTPOHHAas KOMIIOHEHTa KOCMHYe-
CKHX Jyded, UMeeT OuYeHb y3KyI0 JUarpaMMy Harpas-
nenHoctd  (~c0s°(0)). ITo9TOMY MBI JymMaeM, 4TO
HEHTpPOHBI, 00pa30BaBIIMECS B CTOPOHE OT TOYKH
HaOJIOZICHHUs], HE MOTYT JIaTh 3aMETHOTO BKJIaJa B CKO-
POCTB cueTa HEHTPOHHOTO MOHHUTOPA.

Hamu mpoBezieH SKCHEpUMEHT MO PErrucTparuy MH-
TEHCHBHOCTH HEUTPOHHOH KOMITOHEHTBI KOCMHYECKHX
sydeit Ha BbicoTe 3000 M BO BpeMsi Ip030BOM aKTUBHOCTH.

B nanno# paboTe nmpencTaBIeHb! pe3yiIbTaThl OQHO-
BPEMEHHBIX H3MEPEHHIl CKOPOCTH cueTa HEWTPOHOB
HEUTPOHHBIM MOHHUTOPOM, HAIPSHXKEHHOCTH arMocdep-
HOTO 3JIEKTPHYECKOTO MOJIsI, a TaKXKe 3JIeKTPOMAarHuT-
HBIX IIOMEX BO BpeMs I'PO30BBIX pa3psOB Ha BBICOKO-
ropHoit cranimu KJT «pkyrck-3000» (3000 M Haz ypoB-
HEM MOps1).

JAHHBIE U AIIITAPATYPA

JUis aHanmu3a MCMOJb30BAIUCh OJHOMHHYTHBIE JaH-
HBI€ MHTEHCHBHOCTH KOCMHYECKHUX JIy4deil, MCIpaBieH-
HBIE Ha JaBJCHHE, KOTOPHIE IMOJIYYECHBI C IOMOIIBIO
yctaHoBlieHHOro Ha BbicoTe 3000 M HEHTPOHHOTO CY-
nepmonuTopa 6NM64. Cropocts cuera 6NM64 mopsiika
25-10° uMI/MHH, CTATHCTHYECKAs TOYHOCTh MHHYTHBIX
nanubix ~0.7 %, onHoro cuetunka ~1.4 %. J{ns perucrpa-
LMY WHTEHCHUBHOCTU HEUTPOHHON KOMIIOHEHTBI HCIOMb-
3yrotcst peructparopsl PCI-1780. Ycunurens-nuckpumu-
HATOp COCTOUT U3 JIBYX y3JIOB: JIMHEHHOI'O yCUJIUTENS
C TOKOBBIM BXOJIOM, Pa0OTaIOIIEro B peskuMe npeodpa-
30BaHUS TOK—HAMNpPSKEHHE, U MOPOTOBOr0 YCTpPOU-
CTBa C Pa3IMYHBIMH YPOBHSIMH IUCKPHUMHHAIMK (Ha
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yposae 0.4~0.5 B). Bxoxa ycwautesst-quCKpUMHHATOPA
MOJKJIFOYEH K IByXMETPOBOW HUTH CUETUYMKA. DTa HUTH
UTPAeT POJIb AaHTEHHBI JUIA TIPHEMa 3JIEKTPOMAarHUTHOTO
W3JIy4eHHsI TPO3bl B CIydae, €CIM KOPIyC CUETYHKa,
BEITIOJHAIONIETO POJb 3KpaHa (IUIA aHTEHHBI), IUIOXO
3a3eMJIeH (KOTAa COIIPOTHBIICHHUE 3a3€MJICHHS CTaHIUH
Benuko). Ha cranmum KJI umcnonesyercst cxema moj-
KJIFOUEHHUSI C 3a3€MJICHHBIM KaToJIOM (BBICOKOE Harpsi-
JKEHUE NOJaeTCsl Ha HUTh, KOPIIYC 3a3eMJICH) U C mepe-
Jlayell CUrHaJla Ha YCHJIMTENb 4Yepe3 BBICOKOBOJBTHBIH
pa3zienuTeNbHBIN KOHAECHCATOP.

B xauecTBe mpuUEeMHHKA 3JIEKTPOMArHUTHBIX IOMEX
(BMII) ucnoms3yercst cuerank CHM-15, u3 xotoporo
yZaJeH ra3 u K KOTOpOMY MOJBEICHO HANpPsDKCHUE TH-
TaHWS CYETYHKA. BO3MOXKHOCTH pETHCTpAIMN 3IIEKTPO-
MarHUTHBIX TIOMEX C TOMOIIBIO «ITyCTOTO» CUETYHKa
BIEpBBIE ObLTa SKCIIEPUMEHTAIFHO OnpoboBaHa B 80-X IT.
Ha ctanmun KJI «Upkytck-3000» [Kozmos, SHUyKOB-
ckuit, 1987; SnuykoBckmii, Kozmos, 1988]. Ilpuuem
curtaisl OMII ¢ pa3HBIMH YPOBHSIMH JIMCKPUMHHAIMN
(mopor auckpumuHanuu 1 yctanosjieH Ha ypoBHe 0 B,
Mopor AUCKpUMMHAIMK 2 — Ha ypoBHe 0.2 B) moncun-
TBHIBAIOTCSl B OTJENIBHBIX KaHaiax perucrtparopa. Ilopo-
I ObIIM BBIOpaHBI, MCXOJSA M3 ANCKPUMHHAIMOHHBIX
XapaKTePUCTHK cueT4yrka HeUTpoHoB [Ko3nos, SHuy-
KoBckuii, 1987].

JUtia u3MepeHusl HapsHKEHHOCTH 3JIEKTPHIECKOTO
moJiss aTMoc(epbl HCHOJIB30BAJICS 3JIEKTPOCTATHYE-
cKuil (PIIOKCMETp, pa3paOOTaHHEIN W U3TOTOBICHHBIN
B KOHCTPYKTOPCKOM OIOPO 9KCHEPUMEHTANBHOTO eXa
NC3® CO PAH [Anemikos, Monozsix, 2012] u umero-
MK CIeAYIOINE XapaKTePUCTHKH:
nuara3on mmepenuii or —30 000 B mo +30 000 B;
TOYHOCTh +50 B;

® YacTOTa BpallleHUs] dKPAHUPYIOIIEH MIaCTHHBI
3 000 06/MuH.

Ycunmurens ObIT BKIIOYEH B Au((depeHIIHaTsHOM
pEeKHMe M3MEPEHUH sl UCKIIOYESHUS DIIEKTPOMAarHuT-
HBIX TIOMeX, ()a30BbI JETEKTOp ObLI BHIIOJHEH Ha
OIITONape AJIS ONpEIeNICHUs 3Haka TpajueHTa IOTCH-
rana. OOpabaThIBAINCH CEKyH/IHBIC TaHHBIC.

PE3YJIBTATBI U BBIBO/bI

Ha puc. 1-4 mpencraBieHbl rpaguku CKOpocTeit
cyeTa HeHTPOHOB (@) U MEKTPOMArHUTHBIX MomeX (6, 8),
3aperuCTPUPOBAHHBIX TIPH MOMOIIM YCHIIMTENS C pas-
muaHBIMA Toporamu nquckpumunanuu (0.2 B u 0 B), a
Takoke TpadUKH HAOIIONEHHS HANpPSHKEHHOCTH JJIeK-
Tpuyeckoro nons 14, 15,22, 25 urons 2015 r. (2).

[Toka3zaHo, YTO ypOBEHb AIIEKTPOMATHUTHBIX MOMEX
MPH UX PErucTpalii B MOMEHTBI IPO30BBIX Pa3psioB
B 3HAYMUTENbHOW Mepe 3aBHCHUT OT YCTaHOBJIEHHOTO
YPOBHS AMCKPUMHHAIIMK CUrHaja. Tak, 4uciio 3aperu-
CTPUPOBAHHBIX JJIEKTPOMATHUTHBIX MOMEX MPU YPOBHE
muckpumuHanun 0.2 B B 5-10 pa3 Hmke, deMm mpu
ypoBHe nuckpuMuHaimu 0 B, mpuyem wucno 3apern-
CTPUPOBAHHBIX IIOMEX IpPH YPOBHE IUCKPUMHHALIUU
0.2 B Bo Bcex INpPUBEIEHHBIX I'PO3OBHIX COOBITHAX HE
MIPEBBIIACT CTATUCTUYECKYIO OIIMOKY B OINpEIeICHUH
T10JIe3HON MH(OPMALHH.

[pn aHanmmze JaHHBIX CKOPOCTH CYETa HEHTPOHHOTO
monuTtopa Ha cranmmu KJI «pkyrck-3000» npu BeIOpaH-
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Habnrooenue neiimpoHnHoii KoMnoHenmol

HOM U TIOCTOSTHHBIX HM3MEPEHHH YpOBHE ITHUCKPUMU-
Hamm 0.4 B B mpenenmax CTaTHCTHYECKOW TOYHOCTH
YBEJIMYCHUSI CKOPOCTH CUETa B MOMEHTHI TPO30BBIX pa3-
PAIOB HE BBISIBIICHO.

KpaTkoBpeMeHHbIC YBEIMYCHUS YHCIa 3aPETHCTPU-
POBaHHBIX UMITYJIbCOB TIPH TPO30BEIX paspsaax [Shah et
al., 1985; Anrtonosa u ap., 2008; Crapony6rieB u ap.,
2012], ckopee Bcero, 00yCIOBICHBI BKIAIOM BJIEKTPO-
MAarHUTHBIX TOMEX B CKOPOCTh CU€Ta HEHTPOHHBIX CY-
NIEPMOHUTOPOB. [[s1 rapaHTUPOBAHHOM 3aIIMTBI OT
OMII TpeOyeTcs MOBBILNIEHHE NOMEXO3AIIUIIEHHOCTH
anmapatypsl cranimii KJI u cobnronenne TpeboBanuii K
3a3emiieHHI0. B Hamem uccnenoBanuu OMII, Bo3HUK-
e BO BpeMs TpO3, He OKa3aJli BIMSHMA HA PaboTy arl-
naparypsl peructpauuu craHuuu KJI «Mpkytck-3000y.
Ms1 otmeTniii, uto HM caenas Tak, 4To OH HE MOXKET
JICTEKTHPOBAaTh HEUTPOHBI, 00pa30BaBIIMECs JAJIEKO B
CTOpPOHE OT MECTa UX PETUCTPAINH, a TaKKe YaCTHIIHI,
oOpa3zoBaBLIMECS B OKpYyXKalOIIMX TpeaMerax. Kpome
TOTO, HAM HEW3BECTEH MEXaHM3M, C TMIOMOIIHI0 KOTOPOTO
B TPO30BBIX 3JCKTPHUCCKUX TMOJAX MOXKHO YCKOPHUTH
HYKIJIOHBI IO PESITUBUCTCKUX SHEPTHHA TaK, YTOOBI OHH
MOTJIH TpoiTu 2—-3 mpobera 10 B3aUMOJCUCTBUS U JaTh
HEUTPOHEI, CIIOCOOHBIE JONTH 10 TOYKH UX PETUCTPAIIHH.

Paborta BeIOSTHEHA B paMKax 0a30BOro (PMHAHCHPO-
BaHUS TporpaMmbl DyHIaMEHTANBFHBIX HAy4YHBIX WC-
cnenoBanuit 11.16. Pe3ynpTaThl momyueHsl Ha 000pya0-
BaHUM L[eHTpa KOJIEKTHBHOTO MOJB30BaHUS «AHTapa
[http://ckp-rf.ru/ckp/3056] wu yHuKanpHOW HAy4HOI
yctaHOBKH «Poccuiickasi HallmOHaTbHAsT Ha3eMHas CETh
cranimit kocmudeckux aydeit (Cerb CKJII)».

Astopsl OmarogapsaT B.H.c. UC3® CO PAH Cno6-
HoBa B.E. 3a nmone3Hble KOHCYIBTAIMU U OOCYKICHHE.
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