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OlilllAR XAP AKTEPHCTHKA PAliOThl 

AmaJILHOCTh npofiJleMLI. 

"KocMuqecKax rroro.na" - KaK TepMHH rro11sRJic11 B 90-x ro.nax XX seKa, KaK 

OIIllC!.IBaJOm11ii HaH6orree BIDKHbIC acneKTI>I HayKH 0 COJIHeqHo-3eMHbIX CB113llX. PaJ,neJI 

HayqHbIX 3HaHHii, Ha3LIBaeMLJii "Cmrne•rno-3eMHLJe CB11311'', rrocs11meH H3y<leHHJO 

COBOKYIIHOCTH Bcex B03MOJKHbIX B3aHMO,!leMCTBlfii reJIHO- If reoljJH3H'leCKHX 11BJieHHii. 3Ta 

o6JiaCTb HCCJJC,!IOBaHHll JieJKHT Ha CTbJKe <jJH311KH CoJIHUa, COJIHeqHoii 

CHCTeMLI H reo<jJH3HKH H 3aHHMaeTC11 H3y<leHHeM BJIHllHH11 COJIHe'IHOii H3MeH'IHBOCTH 

H COJJHeqHoii aKTHBHOCTll qepe3 MeJKIIJiaHeTHYJO cpe.ny Ha 3eMJIJO, B 'laCTHOCTH 

Ha Mar'HHTOc4Jepy, HOHoc4Jepy, aTMoc4Jepy 3eMJIH. B rrpaKTn:qecKOM CMbJCJJe K TCMaTHKe 

KOCMn:qecKoii rroro,nr,1 OTHOCllTC11, HarrpHMep, BOIIpOCbI rrporH03a COJIHeqHoii: 

H reOMar'HHTHOM aKTHBHOCTH, HCCJJe,!IOBaHHll B03,!leii:cTBHll COJIHe'IHblX 4JaKTopos Ha 

TexHn:qecKHe CHCTCMbl (pa,nHOIIOMeXH, Pa.nHBUHOHHaR o6CTaHOBKa H rrp.), B03,neiiCTBHll Ha 

6HOJiorn:qecKHe CHCTeMLI H JIJO,!leii. 

Pa,nHauHOHHax o6CTaHOBKa B KOCMOCe C03,naeT HeMaJIO rrpo6JJeM He TOJJLKO 

KOCMOHaBTaM, HO H KOHCTPYKTOpaM KOCMHqecKHX arrrrapaTOB. Eme Ha 3ape KOCMn:qecKHX 

IIOJieTOB C03J:(aTeJIH CIIYTHHKOB CTOJJKHYJIHCb c rrpo6rreMoii lKHByqecTll COJIHeqHblX 

6ampeii. 0Ka3aJIOCb, qTo IIO,!I .neii:CTBHCM HHTeHCllBHblX IlOTOKOB qaCTHU pa,nllaUHOHHblX 

II011COB OHH ,!IOBOJJLHO 6LJCTpo .nerpa,nHpOBaJIH: HX 3JieKTPn:qecKHii TOK, Heo6xo,nHMLiii ,llllll 

IIHTaHHll 6op'TOB!.IX CllCTCM, yMeHbIIIaJICll. IlpHIIIJJOCb HX 3aJUHIUaTb OT pa,nHaulfH -

rrpe.noxpaHllTL cnoii KpeMHHll CTeKJioM, rromomaromHM 6orr&IIl)'JO ,noJIJO pa.n11au1111. TaK 

HaqHHarracr, ::ipa "6opb6&1" c KOCMHqecKOM pa,nHauHeM. 

Pa,nHBUHOHHax 6ypx 3TO pe3Koe yseJIHqeHHe IIOTOKa 3ap11JKeHH!.IX qacTHU H y-KBaHTOB 

B OKOJI03eMHOM IIpOCTPaHCTBe. Bo speMll COJIHeqHblX BCIIblIIIeK B npocrpaHCTBO MOryT 

61.JTL BLI6pOIIICHbl 3ap11JKeHHblC qacTHUbl (B OCHOBHOM rrpOTOHbi) 3HepmH OT HeCKOJibKHX 

M::iB .no .nec11TKOB f::iB. 3TH 'laCTHUbI ,noii,!lll .no 3eMJIH, Moryr HattecTH cepr.e3HLiii Bpe.n KaK 

op6HTaJibHblM CTaHUHllM, TaK H Ha3eMHblM TeXHOJIOrHllM, TaK KaK eCJJH ,llll11 rrp11Mepa qepe3 

TPaH3HCTop rrpoii:,nCT 3apllJKeHHrui qaCTHU!I, oHa MOJKeT llH.!IYUHposaTL .nononH11TeJJbHb1e 

TOKH, B CJie,!ICTBHH qero MOJKCT IIOMeHllTbCll rrporpaMMa OTBCTCTBeHH!UI 3a opHeHTauHJO 

crryTHHKa. B cnyqae Kor.na 3apllJKeHH1.1e qacTHULI OT CoJJHUa .noxo,!ll!T .no 3eMJJll 11 HMeJOT 

,!IOCTaTO'IHYJO 3Heprmo ,!IJI11 rrpeo.noneHHll MarHHTHOro IIOJill 3eMJIH, OHH C03,!laJOT B 

aTMOC<jlepe KaCKB,!lbl MHOJKeCTBeHHLIX BTopn:qHblX 'laCTHU, KOTOpLie ,!IOXO,!ll!T ,llO 

rrosepxHOCTH (TaKoe co6&ITHe Ha3!.IBaeTcx Ha3eMHoe IlpeB1.1IIIeH11e - Ground Level 

Enhancement - GLE) H Moryr HH.!IYUHpoBaTL .norroJJHHTerr&m1e TOKH B rrpoTIDKeHHbIX 

BLICOKOBOJILTH!.IX 3JieKTPHqecKHX Ka6em1x, qro MOJKCT BLIBeCTH H3 CTP011 TPaHcljlopMaTOpLI 

Ha 3JieKTPHqecKHX no,nCTaHUHllX. Ha116onee H3BeCTHoii CTaJia asapHll, Bbl3BaHHax 

MarHHTHOH 6ypeii 13 Map'Ta 1989 r., B xo.ne KOTOpoii: 6 MHJIJJHOHOB qeJIOBeK H 60JJbIIlaR 

qaCTb npOMbIIIIJieHHOCTH KaHB,!ICKOii npOBHHQHH KBe6eK Ha 9 11acos OCTaJIHCb 6e3 

::irreKTPn:qeCTBa. 

IlpHBe,neHHbJe IIpHMepLI Il0Ka3LIBaJOT HaCKOJILKO BIDKHO HMCTb xopOIIJYIO CHCTeMY 

orrosemeHHll o Ha,!IBRraromHXc11 pa.nHauHoHHLIX 6yp11x. B HaCTOllJIJee apeM11 ToqH&Ie 

MaTeMaTHqecKHC MO,!leJIH, OillfCb!BaJOmHe rrpouecCbl COJJHeqHo-3eMHOH 4JH311KH, 
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OTC)'TCTBYIOT. Ilo3TOM)' B OCHOBY rrpOI'H030B IIOJJOlKeHbI cfieHOMeHOJJOIB1JeCKHe, 

BepowrHOCTHbJe MO)leJJH, TO ecTb MO)leJJH, OIIHCbJBa!OUlHe IIOCJJe)lOBaTeJJbHOCTb 

cfi11311qecKHX l!BJJeHHH, KIDK)lblH mar KOTOpoii: MOlKeT BblIIOJJHl!TbCl! c HeKOTOpoit 

BepowrHOCTbJO. CymecTBYJOillHe CHCTeMbl orroBemeHHl! ,llenwrcl! Ha CII)'THHKOBLie 11 

Ha3eMHbie. QeHTp Tiporno3HpOBaHHB KocM1111ecKoii Iloro,ll&I (SWPC - Space Weather 

Prediction Center) rrpe)loCTaBJJjjIOT ycnyrn rrporno3HpOBaHHB 11crron&3Yll )laHHbie o rroToKax 

3JieKTpoHoB, rrpoTOHOB "'y-KBaHTOB OT CII)'THHKOB GOES, ACE, H.T.)l •• 0.llHaKO BpeMl! 

rrporH03HpOBaHllB MOlKHO YJJY'IlIIHTb eCJIH HCIIOJib30BaTb ,llaHHbie Ha3eMHblX )leTeKTopoB 

qacmu, TaK KaK COJIHe'IHble qacTHQbl CaMblX BbICOKlfX 3Heprnii, KOTOpbie He 

perHCTµHpYJOTCl! CII)'THHKaMH BBH.JlY MaJJOH HHTeHCHBHOCTH, C03.llaJOT KaCKa,llbJ 'IaCTHQ B 

aTMOCcpepe KOTOpbie MOryT 6bITb 3apernCTpHpOBaHbl Ha3eMHbIMH YCTaHOBKaMH. 

IlenL pa60TLI- rrpoBeCTH aHaJJH3 MO.JlYlll!QHOHHblX 3cpcfieKTOB, BJIHl!JOllllfX Ha 

HHTeHCHBHOCTH perncTpHpyeMblX IIOTOKOB 3JieMeHTapHblX 'IaCTHQ H C03,llaTb CHCTeMy 

OIIOBemeHHll 0 Ha,llBHra10meiiCll pa,llHalll'IOHHOii 6ype Ha OCHOBe ,llaHHbIX AparaI{KOro 

QeHTpa KocMH'IeCKOii TiorO,llbJ (ASEC), B TOM 'IHCJie: 

• Hccne.QoBaHHe MonynllQHOHHhIX 3cpcfieKToB (conHe'moro H 

aTMOCcpepHOro rrpoHCXOJK,lleHHB) BTOpHqHblX KOCMH'IeCKlfX ny11eii: )lllll C03,llllllllll 

CHCTeMbl OITOBemeHIDI 0 pa,llHaQHOHHbIX 6ypl!X. 

• IIp11MeHeH11e Me.llHaHHbIX anropHTMOB cjJHJihTfllllllilH 

BpeMeHHbIX Pll.llOB )leTeKTopoB ASEC. 

• Hccne,llOBaHHe IIOBbJlIJeHIDI IIOTOKa 11acn1u BO llflCMll 

rpo30BbIX imneHHii: ,lleTeKTopaMH ASEC. 

• Hccne,llOBaHHe xapaKTep11cmK C03.llaHHoro wrmpHTMa 

orroBemeHHB o Ha.QBHra10meiicll pa.QHfillHOHHoii: 6ype ( 3cjlcfieKT111111ocTi. 11 

BepOl!THOCTb JIOlKHOH TpeBorn). 

IlpaKTH'leCKaH :ma'IUMOCTL DOJIJ"!CHHLIX pe1ynLTaTOB. 

B paMKax pa60Tbl C03,llaHa CHCTeMa OIIOBemeHIDI 0 B03MOlKHbIX pa,llHaQl!OllllhlX CiypllX. 

OrrosemeHmr rrocbmaIOTcll B BH.lle coo6meH11ii: 3JieKTµOHHoii rro11Toii 3a1111Tcpcco11111mb1M 

opraHH3aQIDIM 11 cp11311qecKHM JIHQaM. Co3,llaHbI ma6noHLI orroBemeHHii c 061.11c11c11H11M11 

pa3pa60TaHHblX CTaH,llapTOB H THIIOB TpeBOlKHbIX CHI'HaJJOB. CHCTeMa OIIOBClllCIIHll Ciy)lCT 

HHTerpHposaHa B eBporreiicKHii: rrpoeKT COST ES0803. 

EbmH BHe,llpeHbI anropHTMbI c)JHJibTpatmH BpeMeHHbIX Pll.llOB 11nTc11c11n11ocT11 

KOCMH'IeCKMX 11acTHQ, H3Mepl!eMbIX Ha3eMHbIMH ,lleTeKTOpaMH. C03.llaHHall nporpaMMa R 

HacTol!mee speMl! ncrronh3yeTCl! .llJlll KoppeKQHH ,llaHHbIX AparaQcKoro 11 I lop­

AM6ep,llcKoro Heii:TpOHHLIX MOHHTopoB HarrpasnlleMLIX B 6a3y ,llaHni.1x EBpOll311llTCKoro 

KoHcopueyMa HeiiTpoHHbIX Mom1TopoB (NMDB - Neutron Monitor Database) llllll 

sceo6mero ,llocryrra. 

Ilpe,llJIOlKeHa MeTO,!IHKa perncTµaQHll lllllpoKHX ATMOC<l>cpIIJ.IX Jlllsneii: (llIAJI) c 

IIOMOlllblO HeHTpOHHbIX MOHIITOpOB H K011j>rj>111{l'ICHTa MYJibTHIIJIHKallHH HeiiTpOHOB 

( OTHOlIJCHHe 'IHCJia BTOp:Ht!HbIX HCiiTpOHOB JJOJJaBimIX B C'ICT'IHK HeiiTpOHHOfO MOm!TOpa K 

'IHCJIY rrepBHqHbIX). 
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CTamcmqccKHii aHaJJH3 rrpeBbJIDeHnii: B .llaHHLIX Ha3eMHbIX .QeTeKTopoB ASEC MOlKeT 

6LITb HCJJOJib30BaH )lJTjj )leTaJJbHOro 113yqeHHll rrpoueccoB l!.3MeHeHIDI CJJCK'I'pOB H 

naBHHHOfO yseJil!.'IeHHll 'IHCJia BTOpHqHblX 'IaCTHQ B aTMOCcjJepHblX 3JieKTpnqecKHX IIOJil!X. 

Hayquas HOBH3Ha. 

• Co3,n;aHa cl!.creMa onosemcHHll o Ha.llBl!.raJOmMXcll 

pa,llHallMOHHbJX 6ypl!X, OCHOBaHHall Ha CII)'THHKOBbIX )laHHLIX 0 peHTrCHOBCKHX 

BCJibJ!IlKax H CTaTHCTW!eCKH 3Ha'IHMbIX rrpeBbJlIICHHl!X JJOTOKOB KOCMH'leCKOfO 

H3nyqeHHll, pernCTpHpyeMoro Ha3eMHLIMH ,lleTeKTOpaMH 'IaCTHQ. 

• C03,n;aHa rrporpaMMa .llllll aBTOMaTH'lecKoii cjJHJILTpaQHH 

apeMeHHLIX pll.llOB B peanLHOM speMcHH, 06ecrre11HBaI01llall O.llHopo.u;HocTb 

cpyHKQHOHHPOBaHHl! H3MepIITeJILHblX KaHaJJOB .u;ereKTOpOB qacTHQ BO BpeMl! 

MHOroJieTHMX HCCJie,n;oBaHHl!X. 

• BrrepBLie rrpoBe,lleH cTaTHcm11ecKHii aHaJJH3 ysenH'IeHHii: 

ITOTOKOB BTOpH'IHLIX 'laCTHU BO BpeMl! rp030H aKTHBHOCTH. 

• IlpoBe,n;eHo H3MepeHHe cpe.u;Hero K03cpcpMuHeHTa 

M)'JibTHIIJIHKaQHH Heii:TpOHHoro MOHHTopa rrpH perncTpaQHH co6LJTHH pa3HOrO 

THJJa. 

OcHOBHLie DOJ10'.IKCHHH 1mccepTaUHH, BLIHOCHMLie Ha lawun. 

• IlporpaMMa orroBemcHHl! o Ha.QBHraIOUllfXCl! Pa.lll'laQHOHHhIX 6ypl!X: 

pac11eTbl 3cpcpeKTHBHOCTll H BepOl!THOCTl'I JIOlKHbIX TpCBOr C03,llaHHOii CHCTeMbl. 

• AnropHTMbI cjJHJILTpaQHH BpeMeHHbIX Pll.llOB. 

• Pe3yJILTaTLI CTaTHcm11ecKoro aHaJJl'l3a rrpeBLIIIIeHHii cKopocTH c11ern 

)lcTeKTopon ASEC BO speMl! rpo3oBoii aKTHBHocm. 

Anpo6a1rns pa60TLI. OcHOBHLie pe3ynLTaTLI .u;11ccepTau110HHoii pa6oTbI 

)lOKlla,llblBaJJHCb Ha: MelK.llYHaPO.llHOM Cl'IMII03eyMe "IIepBbJe pe3yJILTaTbI MelK.JlYHapO,llHOro 

renHocjJH3H'IecKoro ro.u;a 2007'' (C03ononL, EonrapHll, 2008) , MeJKnyHapo,llHOM 

CHMIT03eyMe "FORGES-2008" (Hop AM6ep,ll, ApMeHHll, 2010), Ha pernoHaJJLHOii BCTpeqe 

rro KOCMH'lecKoii rroro)le (IHY-ISWI Regional Meeting, IllH6eHHK, XopBaTHll, 2009), Ha 

MelK.JlYHapo,llHOii: KOHcpepeHQHH "TEPA-2010" (Hop AM6ep.u;, ApMeHHll, 2010), Ha 

MeJKnyHapO,llHOii: KOH<lJepeHQHH "Aragats-2011" (Hop AM6ep.u;, ApMeHHl!, 2011). 

Ily6JIHKauuu. 0CHOBHOH MRTep11an )ll'ICCepTaQHH orry6Jil!.KOBaH 5 pa6orn- 3 CTaTbl!X 

H 2 Te3HCax )lOKJla,llOB (CM. CJJHCOK B KOHQe aBTope<lJepaTa). 

CTpympa u o6beM 1mccepTauuoHHOii paoOTLI. )J;HccepTauHll cocTOHT ll.3 

BBe)leHHl!, 'IeTblpex mas, 3aKJIJO'leHHl! Jl. CIIHCKa MCITOJib30BaHHOH lIUTeparypLI. 

)J;MccepTaQJl.OHHall pa6oTa H3JIOlKeHa Ha 110 CTp. H CO)leplKIIT 14 Ta6JIHQ, 82 pHCYHKR Jl. 56 
HaHMeHOBRHJl.H 6F16JIHOrpa<lJF111eCKHX CChlJIOK. 
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CO~P:IKAHME PAliOThl 

Bo eeei.euuu o6ocHOBaHa a.KtyaJihHOCTh rrpo6neMhI, c<jJopM)'JIHposaHbI uem1 H 3a;naq11 

llCCJie,llOBaHHSI, HayqHa» HOBH3Ha II rrpa.KTli(qeCKaSI 3HaqHMOCTb IIOJI)"leHHbIX pe3yJibTaTOB. 

IIepsaH rnasa cocTOHT H3 3-x pll3,lleJioB. B rrepBOM pll3,lleJie ,llaeTc» orrpe,lleJJeH11e 11 

OIIHCaHl!e IIOHSITHil: "KocMHqecKa» rroro,lla" H "Pa;n11awmHHM 6yp»". U:eJJb HCCJJe,llOBaHllSI 

KOCMlfqeCKOH noro,llhl - npOrH03Hp0BaHHe BOJMO)J(HbJX BOJ,lle:il:CTBHH Ha TeXHOJJOrHH rryTeM 

Ha6JIIO,lleHlrn, MOHHTOpHHra, aHaJIHJa H MO,lleJJHpOBaHHSI. Ha1160JJee 3Haq11Moe BJJHSIHl!e Ha 

KOCM11qecKYIO norony B oKono-JeMHoil: cpe,lle OKll3bJBaeT CoJJH!le. ConHue BJIHSleT Ha 

OKOJIOJeMttyIO cpeny Bb16paCblBM 3JieKTPOMarHHTHOe HJJI)"leHHe, IIJill3MY, 

BblCOK03HeprnqHJ,Je qaCTllUbl H llOHbl. 3TH qacTHUhl ,llOHM ,llO op6HTaJihHblX crryTHHKOB B 

OKOJIOJeMHOM IIpOCTPaHCTBe MOryT C03,llaTb ,llOJIOJIHHTeJihHbie TOKI! B 3JieKTPQHllKe 

CrryTHHKOB, qTo MO)J(eT rrpHBeCTH KaK K HJMeHeHHIO rrporpaMMHOro o6ecrreqeHHSI, Ta.K H K 

B&ixony H3 CTpO» 3JieMeHTOB 3JieKTPOHllKH. B HacTo»mee speM» ToqH&Ie MaTeMaTHqecK11e 

MO,lleJIH, OTIHCblBaIOIIJHe npoueccbl COJIHeqHo-3eMHb!X CBSIJeil:, OTCYTCTByroT. Ilo3TOM)' B 

OCHOBY rrpornoJOB TIOJIO)J(eHhl ljleHOMeHOJIOfli(qeCKHe, sepOSITHOCTHbie MO,lleJIH. 

Brnpoil: pll3;nen OJIHCbIBaeT cyIIJeCTBYIOIIJlle MeTO)lbl myqeHHSI KOCMli(qeCKOil: JIOfO)lhl -

CrryTHHKOBbie II Hll3eMHble. CrryTHHKH H KOCMli(qeCKHe Kopa6nH KOCMli(qeCKHX areHTCTB 

CIIIA, Espom1, RnoHHH H PoccHH ocHaIIJaIOTC» ,lleTeKTopaMH qacTHU ,llJUI perncTpauHH 

KOCM11qecKHX nyqeil:. 3Tll CrryTHHKH KpyrnocyrnqHo 113Mep»IOT JIOTOKH peHTreHOBCKOro 

H3nyqeHHSI, raMMa-KBaHTOB, IIpOTOHOB, 3JieKTPOHOB, a Ta.K )Ke MarHHTHOe none H TIOChIJiaIOT 

3TH ,llaIIHbie Ha 3eMJIIO. 0,llHa.KO c B03paCTaIIHeM 3HeprnH KOCMwqecKHX nyqeil: llX 

HHTeHCllBHOCTb pe3KO rra;naeT H Bepo»THOCTb llX pernCTPauHll yMeHbIIIaeTCSI (BBll!lY MaJihIX 

pll3MepoB )leTeKTOpOB KOCMli(qeCKOro 6a3HpOBaHHSI), H ,llJUI H3Mepemrn BbICOK03HeprnqttOH 

KOMTIOHeHThl KOCMlfqeCKOfO HJJI)"leHHSI HCIIOJlh3YI0TCSI Hll3eMHh!e ;neTeKTOpbl. fiocJie)lHHe 

pernCTpHPYIOT BTOpllqHbJe JIOTOKH qacTHU, pO)J()leHHble B pe3yJihTaTe B3al!MO)lCilCTBHSI 

nepBli(qHbIX KOCMli(qeCKHX nyqe:il: c '1,llpaMH aTMocljlepbl. BTOplfqffbJe IIOTOKll qacTHU 

MO'A)'JIHPYIOTC'1 Ka.K OT aKTllBHOCTH COJIHUa, Ta.K H OT aTMOcljlepHbIX SIBJieHlllt B pa6oTe 

myqeHbl B03MO)J(Hble MQn)'Jlj[UHOHHbie 31jlljleKThl ,llJUI C03)laIIHSI Cl!CTeMbl OIIOBeIIJeHH'1 

pa;nHauHOHHhIX 6yp»X c HaHMeHbIIIe:il: sepOllTHOCTbIO OIIIll6KH. 

Ta6nuua 1 W ------- - ------.----------- - .. -- -

KaTeropHS1 fIOTOK HOHOB 

lliKaJia Orr11cam1e 
3HeprnH BblIIIe 10 Cpe;nHM'1 qacToTa 

M3B 

SS 3KcrpeMaJihHbIH 105 MeHbIIIe qeM I Ja 

UllKJI 

S4 CvooBhlii 104 3 Ja UllKJI 

S3 CHJibHblH lOJ JO Ja UHKJI 

S2 YMeoeHHhI:il: 102 25 Ja UHKJI 

SI JlerKHii 10 50 Ja UHKJI 

TpeT11:il: pll3;nen onuci,maeT CYIIJeCTBYIOIIJHe MeTO.IlbI npornmHpoBaHH» KocMHqecKoii 

Iloro.n:i,1. l(eHTp Ilporno311posaII11» KocMli(qecKoii Iloro;nbl (SWPC - Space Weather 

Prediction Center) NOAA s pean&HOM BpeMeH11 npe.n:ocTaBJI.!leT )laIIHble OT ;nec»TKOB 
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crryrn11Kos H KOcMwqecKHX CTaIIUH:il: (GOES , ACE, H.T.,ll) B HHTepHeT, a Ta.K)J(e 

rrpe)lOCTaBJ!j[eT ycnyrn OIIOBeUJeHHSI B cnyqae 113MeHeHHSI pa3JIHqHJ,JX KOMIIOHeHT 

KOCMli(qeCKO:il: rrorO,llhl BO speMSI COJIHeqHh!X BCJiblIIIeK, B TOM 'IHCJie II pa;n11auHOHHhIX 6ypb, 

CM Ta6nHuy I. 
O;nHa.KO CTIYTHHKOBhle ,lleTeKTOpbi perllCTPllPYIOT B OCHOBHOM MaJIO 3Hepr11qttyIO 

KOMIIOHeHty ConHe'IHhIX 3ap'1)J(eHHhIX qacrnu, H JlaIOT CllfHaJI OIIOBeUJeHl!e II03)J(e qeM 3TO 

MOryT ;nenaTb CHCTeMbl nporH03HpOBaIIHSI, OCHOBaHHhie Ha )laHHbIX Hll3eMHhIX ;neTeKTopos, 

TaK Ka.K c JIOMOIIJhIO IIOCJie)lHllX HMeeTC'1 B03MO)J(HOCTh perHCTPllPOBaTb qaCTH[(bl Bh!COKllX 

3Heprn:il:. KoHeqHo:il: uenhIO ;n11ccepTauH11 '1BJI'1eTc'1 co3;naHHe c11cTeMbl nporH03HposaHH'1 

pa;n11au110HHhIX 6yph 11cnonh3Y'1 ;nattHhie ;neTeKTopos ASEC. ,L{nH JToro 6blnH 11ccne;nosattb1 

Mo;nyn»uHOHHbie 31jlljleKTbl BTOpH'IHh!X KOCMJlqecKHX nyqe:il: )lJlj[ TIOHllMRHllSI 

CTaTHCTli(qecKoro xapa.KTepa speMeHHhIX p».IlOB pernCTPHpyeM&IX ;neTeKTopaMH ASEC H 

,llJUI BbJ6opa rrapaM~OB anropHTMa CllCTeMh! OIIOBeIIJeHHSI Ta.K, ~06bI HMeTb 

Ma.KCHMaJihHYIO 3<jJ<jJeKTllBHOCTh 11 HaHMeHhIIIYIO sepo»THOCTh JIO)J(HhIX TPeBor. 

BTopaH rnaea )lHCCepTau1111 coCTOHT HJ ;nsyx pa3;nenos. B rrepsoM pa3;nene OIIHCaHhI 

He:il:TPOHH1>1e MOHl!Topi,1 ASEC, KOTOpbie HaxOMTC» Ha BhICOTax 3200 M 11 2000 M Ha rope 

Aparau. HecMOTPSI Ha 50 neT HCTOpHH HCIIOJlb30BaIIHSI 3TllX ;nereKTopos, Hll3eMHhle 

HeiiTPOHHble MOHHTOpbl (HM64) (PHCYffOK I) OCTaIOTC'1 JlOCTaTOqHo Ha)le)J(HOH 

arrrrapaTYPOii ,llJUI H3MepeHll'1 KOCMJlqecKllX nyqeii, H OHi! HrpaIOT KJIIOqesyro pOJib B 

KaqecTBe HHCTPYMeHTa HCCJie)lOBaHH'1 B o6nacrn KOCMli(qeCKO:il: <jJH3HKll, conueqHo-JeMHhIX 

CBSIJe:il: H HCCJie)lOBaHHSI KOCMHqecKo:il: IIOrD,llbl. 0HH qyBCTBHTeJihHhl K IIOTOKaM qacTHU, 

rrpOHHKaIOIIJHM B aTMoc<jJepy 3eMJIH c 3Heprneii OKOJIO 0.5-15 f3B, T.e. B .n:11aJill30He 

3HeprH:il:, KOTOpbie He MOryT 6h1Tb H3MepeHbl .n:eTeKTOpaMH B KOCMOCe Ta.KHM )Ke npoCTbIM, 

ue;noporHM, H CTaTllCTli(qeCKJI ToqHhIM MeTO)lOM. 

He:il:TPOHHhIH MOHllTOp COCTOHT 1'13 fll30HaJIOJIHeHHbIX rrporropu110HaJihHhIX 

cqeT'IHKOB OKpy)J(eHHhIX 3aMe)lJIHTeJI»MH, CBHHUOBOro pll3MHO)J(HTeJISI H OTpaJKaTeJI'1. 

PerHCTPHpyeMble a;npOHhl (npOTOHhl H He:il:TpOHbl) BTOpHqHJ,JX IIOTOKOB KOCM11qecK11X 

nyqe:il: Bhl3b!BaIOT »;nepHbie pea.KUHR B CBHHUe II pO)J()leHlle MHO)J(eCTBa HeiiTPOHOB Hll3KllX 

3ueprn:il:. 3rn He:il:TPOHhI c 3Heprl'ISIMH rrop».n:Ka M3B JaMe;nn»IOTC» .n:o Tennoso:il: 3Heprn11 11 

pemcTPllPYIOTC'1 rrporropu110HaJihHhIM11 C'leT'lllKaMll. IIporropu110HanhHhiii c'leT'111K s 

HeiiTpOHHOM MOHllTOpe pemCTpHpyeT TeTIJIOBhle He:il:TPOHhl, KHHeT11qecKa» 3HeprHS1 

KOTOphIX oKono - 0,025 3B. CqeT'IHK 3arronHeH rll30M - TP11<jJrnp11.n:oM 6opa (BF3), 

o6orameHHhIM ;no 96% llJOTOIIOM 
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B rrp11 ,llasneHHll B 0,27 6apa. PemcTPauHS1 Tennosi,ix 

HeiiTPOHOB B cqernoii TPY6Ke rrpo11cxo.n:11T rrp11 HX B3aHMo;ne:il:CTBllH c »;npoM JOB B 

3KJorepM11qecKo:il: pea.Ku1111: 

10B +n-+7Li +4He 5 3 2 

B uen»X TIOBbIIIIeHllSI sepo»THOCTH H;nepHOH peaKUHH He:il:TPOHbl, KaK y)J(e 

yrroMHHaJIOCb BbIIIIe, )lOJl)J(HbI 6bITb JaMe;nneHbl. «l>ynKUH» 3aMe)lJIHTeJI'1 3aKJIIO'laeTCSI B 

yMeHbIIIeHllll 3HepmH He:il:TpOHOB Ka.K MO)J(HO 6JIJl)J(e K TeIIJIOBOii 3Hepm11 (-1/40 38). 3TO 

OCYIIJeCTBJ!j[eTCSI rryTeM CTaJIKllBaHHSI He:il:TPOHOB c ;npyrnMll '1.l(paMH. 06MeH 

KHHeTli(qecKo:il: 3Heprne:il: npo11cxo.l(HT nyqIIIe, qeM 6rrl!)J(e Maccb1 ».n:pa K Macce caMoro 

HeiiTPOHa. MaTepllaJihl c Hll3KOH aTOMHOH Maccoii, KOTOpbie, KaK rrpas11no, co11ep)J(aT 

so.n:opo;n, Hanp11Mep, TIOJlll3THJieH, HCIIOJib3YIOTC'1 B NM64 B KaqecTBe 3aMe)lJIHTeJISI. 
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3aMe)lJIHTeJIL OKpy)KeH CBHHUOBLIM )'MHOlKHTeJieM. Cmrneu BLIIIOJillileT )lBe cjJYHKUHH B 

HellTJJOHHOM MOHHTope: 

1. HeiiTJJOHLI HH3KHX 3Hepmii o6pa3YJOTC.II B .11)lepHLIX pellKUH.IIX ll)lpDHOB co 

CBHHUOM. 

2. Cpe)lHee LJHCJIO BLIJieTeBIIIRX HeHTJJOHOB Ha Ka)K)lLIH IIll)laIOJUHH HyKJIOH, 

- 15, H TaKHM o6pa30M CBHHeU npHBO)lHT K yneJIHLJeHHIO o6iueli BepO.IITHOCTH 

perHCTJJaUHH. 

CBHHeU HMeeT cpaBHHTeJJLHO Marroe ceqeHHe nornoiueHH.11 )lJI.11 TeIIJIOBLIX Heli'f!JOHOB. 

OTJ)a)KaTeJIL TaK)Ke 3KpaHHpyeT H nornoiuaeT HeHTJJOHLI HH3KOH 3HeprnH, KOTOpLie 

npOH3BO)l.IITC.II B OKpy)KaIOJUeM neiuecTBe 3a npe)leJiaMH HeliTpoHHOro MOHHTOpa. 

sections of NM 

ArNM 
N x 

'~E 

i O&let:lOr CNN·15. 
'· . .. .. ··~, ...... { 

.. ~ .. •1~~.:..; •... ·' · ·· "' •... ·"·APJ!l~o;'.~..r~ 
/--~ .-·~---/.:'....._______ 300 cm /\. _____..-;;.-
doU:~e ---·----·-·--i \ 

' 
PucynoK 1 AparaucKHli HeiiTJJOHHLili MoHHTOp 

,[(eTeKTopLI ASEC pa6oTruoT KpyrnoCYTO'IHO, e)KeMHHyTHO H3Mepsur IIOTOKH 

BTOpHLJHLIX LJaCTHU, H perHCTpHpyg MOIJ.YJI.IIUlt:OHHLie 3cjJcjJeKTLI 3THX IIOTOKOB 113- 3a 

COJIHe'IHOli aKTJi!BHOCTH. OcHOBHLie MOiJ.Yll.IIUHOHHLie 3cjJcjJeKTLI KOCMH'leCKHX nyqeii MO)KHO 

pa36Ji!TL Ha 3 THrra: <l>op6ymoBCKJi!e JIOHHlKeHH.11, reoMarHHTHLie 6ypH H Ha3eMHLie 

npenmneHH.11. KpoMe Coirne'IHLIX MOiJ.YlI.IIUHOHHLIX 3cjJcjJeKToB BTop1t:'IHLie KOCMHLJecKHe 

JIY'IH TaK )Ke MOiJ.YlIHpYJOTC.11 OT B03)leliCTBH.II aTMoccjJepLI. lifaMeHeHJi!.11 )laBJieHH.11, 

TeMnepaTYPLI, 3JieKTJJH'leCKOro H MarHHTHOro IIOJI.11 BJIH.lleT Ha IIOTOKH BTOpH'IHLIX 

KOCMH'lecKHX nyqeli. B Ta6JIHUe 2 npHBe)leHLI Kopperr»UHH cyMMHpoaaHHLIX npeMeHHLIX 

p»!lOB HeliTJJOHHLIX MOHHTopoB ASEC. CpaaHHBruoTc.11 KopperrRUHH rrepBH'IHhlX )laHHLIX 

AparauKoro H Hop-AM6ep)lcKoro HeHTJJOHHLIX MOHHTopoB c )laHHLIMH nonpaaneHHLIMH Ha 

)laBJJeHJi!e H Ha )lHeBHYJO BOJIHy H c MO)leJIHpOBaHHLIMH no rayccOBCKOMY pacnpe)leJieHHIO 

BpeMeHHLIMH p.11)).aMH. 

KaK BH)lHO H3 Ta6JIHULI IIOCJie cepHH nonpaBOK cpe)lH.11.11 KoppeJI.IIUHR npH6JIHlKaeTCR K 

nonyqeHHOH 110 MO)lem1poBaHHblM He3aBHCHMLIM CJIY'laHHLIM BpeMeHHLIM p»)laM, a 

)laHHLie 6e3 nonpaBOK He RBJIRIOTC.11 H)leaJILHO He3aBHCHMLIMH, 'ITO )l0Jl)KH0 6LITL yqTeHO 

npH C03)laHHH CHCTeMLI OIIOBeIUeHH.11 pll)lHaUHOHHLIX 6ypL. 

8 

TaoJIHna 2 KoppeJIHnHH epeMenuLix pH)lOB ueiiTponuL1x MonnTopoe ASEC npn 

,[(aHHLJe 

Mo)lem1poBaHH Ha'larrLHLie 
,[(aHHLie nonpanneHHLie Ha 

Lie )laHHLJe )laHHLie 
rronpanneHHLie Ha )laBJieHHe c 

)lannemi:e BblLJeTOM 

)lHeBHOH BOJIHLI 

Cpe)lHee 

3HaLJeHHe 
0.001±0.009 

0.13115±0.197 0.0344982±0.0718 0.027816±0.0685 
Koppem1u 722 742 729 

HH 

Bo BTOpOM pa3)leJie OIIHCaHLI anropHTMLI cjJHJILTpauHH BpeMeHHLIX p.II)lOB, 

pa3pa6oTaHHLJe )lJIR KOppeKTHpOBKH )laHHLIX MHOroKaHaJILHLIX )leTeKTopoB KOCMH'leCKHX 

nyqeii. Ha3eMHLie )leTeKTopr,1 BTOpHLJHLIX KOCMHLJeCKHX nyqeli ASEC KpyrrrocYTO'IHO 

perHCTJJHPYJOT 3ap.11)KeHHLie H HeliTJJaJILHLie rroTOKH qacTHU. ,[(eTeKTopLI ASEC 

pacnoJJOlKeHLJ Ha )J.Byx BLICOKoropHLIX CTaHUHRX, Ha KOTOpLIX qacro 6LJBaIOT cypoBLie 

IIOfO)lHLJe ycJIOBH.11, KOTOpLie MOryT npHBeCTH K CKa'IKaM B Hanp.11llCeHHH H K BLIXO!lY H3 

CTpo.11 3lieKTJJOHHKH )leTeKTopoB. }ifa 3a 3TOfO MLI MO)KeM HMeTL KpaTKOBpeMeHHLJe H 

)lOJiroBpeMeHHLJe onrn6KH BO BpeMeHHLIX p.11)lax HaIIIHX )leTeKTopoB. Ilo3TOMY 

Heo6XO)J.HMO 6r.mo pa3pa6oTaTL arrropHTMLI cjJHITLTJJ3UHH BpeMeHHLIX p.11)).0B, KOTOPLie 

CMOrJIH 6LI HaHTH )lecjJeKTHLie )laHHLie, BOCCTaHOBHTL rrponyiueHHLJe yqacTKH, rrpH 3TOM He 

BJIH.11.11 Ha 3aperHCTpHp0BaHHLie CHrHaJILI (MOiJ.YlI.IIUHOHHLie 3cjJcjJeKTLI). 

a b 

c d 

~~~ .. ! ' ,,.,, ; 

I •• i ~ 

~ 
Pucyumc 2 THnLI onm6o'IHLIX )laHHLIX BO apeMeHHLIX pR)lax. 

Ha PHCYHKe 2 mo6pa)KeHLI 4 OCHOBHLIX BH)J.OB OIIIH60K KOTOpbie BCTJJe'laIOTC.11 BO 

apeMeHHLIX pR)lax )leTeKTopoa. Pa3pa6oTaHLI H TeCTHpOBaHbl 2 arrropHTMa )lJIR 

KoppeKTHpOBKH 3THX BH)lOB OIIIH6oK. IIepBLIH arrropHTM 3TO Me)lHaHHLIH tl>HJILTp, 

KOTOpLIH II03BOJI.lleT HCilpaBHTb KpaTKOBpeMeHHLJe (HeCKOJILKO MHttyT) OIIIH6KH, a BTOpoli 

arrropHTM (OTHOCHTeJILHLIH Me)lHaHHLIH <l>HJILTJJ) II03BOJI.lleT CKOppeKTHpoBaTL H 

9 



BOCCTaHOBHTh ,!(OJirOBpeMeHHoie npoMelKyn<H HCIIopqeHHo!X ,!(aHHOIX HCIIOJI03YH ,!(aHHOie 

HeHcnopqeHHo!X KaHaJIOB TOfO )Ke ,2leTeKTopa. 

f 35000 
~ 
~ 

I CR lnten.sity Measured by NANM, 1997~2007] 

i- ~ 'Iv I 'I . , , I . ' ~ ~ 
l_ -i 
~ ~ 5 
u 

Time, Months 

PucynoK 3 ,ll;aHHLie Hop-AM6ep.ucKoro HdirpoHHoro Momrropa 3a 23-Jiili CmrneqHI>Iii 

~JI 

CR Intensity Modulation During 23rd Solar Cycle j 

~~~ MOSCOW~M~ 
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PucyHoK 4 CKoppeKTMpoBaHHDie .2laHHOie Hop-AM6ep.2lcKoro Heil:TpOHHoro MOHJiITopa B 

cpaBHeHJiIH c ,!(aHHOIMH MocKOBCKOro HeHrpOHHOro MOHHTOpa 3a 23-HH I{HKJI. 
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PHcyHo~5 B~~li~~ ~P~q;~~;·~~~L~~~ffil·~~;,;~~Y~~~~~~~i,ie·;~~e~Li···a~occpep01 
(npeBoillleHJiIH CKOpOCTH cqera BO BpeMll rpo3) 

Ha PMcyttKe 3 Jil306paJKeHOI .2laHHDie Hop-AM6ep.2lCKoro HeliTpoHHoro MoHHTopa 3a 

23-Hli Co1rneqHI>IH Q11KJI (12 neT). Ha PHcyHKe 4 Jil3o6paJKeHDI Te )Ke .2laHHDie nocne 

qrnJII>TPaI{Jiill B cpaBHeHllJil c ,!(aHHhlMJil MocKOBCKOfO HeHrpOHHOro MOHllTOpa, Ha KOTOpOM 

yJKe BH,2lHO, qTo MO.!(yJIHI{JiIOHHOIH 3cpcpeKT COJIHeqffOrQ I{JiIKJia (YMeHoIIIeHHe 

JiIHTeHCHBHOCTJil B cepe.!(JiIHe I{llKJia JiI B03pacTaHMe B KOHI{e), 3apemcrpMpOBaHHhIH Hop­

AM6ep,2lCKJiIM HelirpoHHOJM MOHJiITopoM, cpaBHJiIM c MocKOBCKMM HelirpoHHhIM 

MOHllTOpOM. 

KaK BHJIHO 113 IIOKa3aHHoIX pMcyHKOB, nporpaMMa cpMJihrpaI{llJil ,!(OBOJihHO xopolllo 

KoppeKTJiIPyeT OIDH6oqH01e ,2laHHOie ,!(eTeKTOpOB IIOKa3aHHLie Ha PJiICyttKe 2. 

Pa3pa6oTaHHaH nporpaMMa ceit<Iac pa6oTaeT B pelKHMe peaJII>Horo BpeMeHJil ,!(Jill o6oMX 

Heil:TpOHHI>IX MOHMTopoB ASEC. 0.!(HaKo, TaKJKe BaJKHO qro6h1 peWII>HOie 4iM311qecKJile 

CHTHaJiol He H3MeHHJIJilCo H3-3a nporpaMMol «iiHJioTpaI{HH. MO)J(HO HCIIOJlo30BaTo pa3HOie 

napaMerpDI aJiropMTMOB .2lJIH noeyqeHJiIH pa3Horo ypoBHH cpHJioTpoBaHHll. B .2lJiICCePTaI{HJiI 

110.2lp06Ho OIIJiICa.Hhl CBOHCTBa nporpaMMhl IIPJiI pa3Hh!X napaMeTpax aJiropHTMOB JiI 

HCIIOJlo3YH 3TH pe3yJILTaThI IIOJIL30BaTeJio MO)J(eT CaM BOI6paTo ,!(JIH ce6ll ypoBeHo 

«liHJiorpaI{HH. ECJill HCIIOJIL30BaTh TOJILKO BTOpOH aJiropHTM «iiHJiorpaI{l'IJil - 3TO Bcer,!(a 

coxpa.HHT M0.2lYJIHlll'IOHHOie J«ti«tieKThl, 0,!(HaKO He y6epeT KpaTKOBpeMeHHhle Ill'IKll OT 

HaB0,2lOK, ecJIH HaBOAKH .uelicTBYJOT Ha Bee cqeTqHKH .UaHHoro ,IJ;eTeKTopa. Ha PMcyHKe 5 
IIOKa3aHO KaK BJil'llleT nporpaMMa «jJHJioTpaI{HJil (HH)J(HHe KpHBLie, IIpaBhlH pMCYffOK 

IIOKa3LIBaeT B yKpynHeHHOM BpeMeHHOM MaCIIITa6e npaBLIH IIJiIK Ha JieBOM pMCYHKe) Ha 

«jJH3H'leCKHe c11maJihl, 3aperF1crpHpOBaHHLie .ueTeKTOpaMM. B .uaHHOM cnyqae napaMerpLI 

BLI6pa.HLI TaK, qro6:01 MaKCJiIMaJioHO He IIO,!(aBllJIHCh «liH3H'leCKJile CJilrHaJibI H KaK Bll,IJ;HO Jil3 

pHCYHKa (IIJiIK cnpaBa - IlOTOK y-KBaHTOB OT rp030BOro o6JiaKa) OCTaJICll 

HeOTcpJilllorpOBaHHoIM, 0,!(HaKO BO BpeMeHHOM pll,!(e OCTaJICH TaKJKe IIHK OT HaBO,!(OK (BHH3Y 

cneBa). 

TpeTLH rJiaBa 1J;JiICCePTmM11 coCTOMT H3 .!(Byx pa31J;enos. B nepBoM pa31J;ene 

IIpJiIBe,!(eHLI pe3yJIOTaTLI CTaTHcTHqecKoro aHaJIJil3a npeBLIIDeHJiIH B ,!(aHHLIX ,2leTeKTOpOB 

ASEC CBll3aHHI>IX c rpo3oBoli aKTJiIBHOCTLJO. C 2007 ro,!(a AO cero,2lHlllIIHero .2lHll 

.ueTeKTophl ASEC 3aperncrpMpOBaJIJil 6oJiee 200 co6LITJiIH CBll3aHHI>IX c rpo30BOH 
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aKTllBHOCTI>IO. BoJMO)KHOCTh ycKopeH11S1 3JieKTPOHOB B aTMocljiepHI>IX 3JieKTPl!'lecKllX 

rroJillX 6I>ma srrepBbie paccMOTPeHa aHrJillHCKHM lji11JHKOM B11JII>COHOM B 1924 roey. 

0)lHaKO, B Te rO)lbl IlOHCKll rp030Bb!X 'laCTHU He yseH'laJillCb ycneXOM 113-3a orpaHll'leHHbIX 

B03MO)KHOCTeli 3Kcrrep11MeHTaJII>HbIX ycTaHOBOK. HecMOTPSI Ha ;:rasHIOIO 11cTop1110, 

MexaHll3Mbl ycKopeHHSI '!aCTllU B 3JieKTPOCTanNeCKllX IIOJIJIX rp030Bb!X o6JiaKOB e111e )lO 

KOHUa He SICHbl. B 1992 roey A.rypeBll'I II ero KOJIJiem C03)laJill TeopHIO ycKopeHHll: 

3JieKTPOHOB B rpo30BI>IX 3JieKTPl!'leCKllX nonii:x. TaKHe 3JieKTPOHbl HaJBaJill "rras11HaM11 

pemrrnBHCTCKllX y6era1011111X :meKTPOHOB (RREA-Relativistic Runaway Electron 

Avalanche)". MHHHMYM 110H11Jau110HHI>IX rroTepb :meKTPOHOB B s03;:ryxe Ha6rrio;:raeTca rrp11 

3HepmllX 100 K3B + 3-4 M3B. IIp11 ;:rocTaTO'IHO 6onI>IIIllX noJill:X 3ITeKTPOHbl 6yeyT 

rronyqaTb 6oJII>llle 3Hepm11, '!eM TepSllOT Ha HOHH3au1110, TO eCTb 6yeyT YCKOpS!ThCH. 

0)lHaKO, KpoMe IlOJISI He06XO)lllMbl e111e II 3JieKTPOHbl c Ha'laJibHbIMll 3HepmSIMll OKOJIO 1 

M3B. TaKlle 3JleKTPOHbl IIpllCYTCTBYJOT B COCTaBe BTOpll'IHbIX KOCMl!'leCKllX nyqeli. 

Co6I>ITHSI 3apemcTp11poBaHHble B ;:rereKTopax ASEC MO)KHO pa31leJ1S1Tb Ha 3 Tllrra: 

• Co6bITHSI C O)lHllM IIllKOM, 

• Co6I>ITIUI c HecKOJibKllMll nHKaMH H JlJlllTerrI>HOCTI>IO He 

6orree 30 MHffYT, 

• Co6I>ITHe c MHO)KeCTBeHHb!MH n11KaM11 11 )lJil!TeJibHOCThIO 

(6orree 35 MllffYT}. 

Crre!lyioIIIHe apryMeHTbl ;:roKaJI>IBaIOT 'ITO 3apemcTP11poBaHHhle npeBb!IIIeHHSI He aBJIMIOTca 

HaBO)lKaMH llJill c6oaMll :meKTPOHllKH OT rp03: 

• I10Mex11 llMelOT xapaKTepHyio <l>oPMY II CBll:3aHbl c rp030Bb!Mll pa3pl!)laMH, 

JlJlll:IIIllMllCll: M11nrr11ceKYffllbI, a )leTeKTOpb! ASEC pemCTPlfPYIDT Henpepb!BHble 

rrpeBb!IIIeHHSI B 10 II 6onee MllttyT. 

• ,L(ereKTopI.1 AMMM 11 MAKET HMeIOIUHe pa3Hyio 3ITeKTPOHHKY 11 

pacnOJIO)KeHHble Ha paCCTOaHllH 400M llPYT OT ;:rpyra pemCTPllPYIOT O)lllHaKOBble 

IlllKll. 

• ToJII.KO 'laCTllUhl c MaJibIM 3HeproBbl)leJ1eH11eM B )leTeKTope ASNT noKaJI.IBaIOT 

rrpeBblllleHllll: BO BpeMa rp030BOH aKTHBHOCTH. 

CTaTllCTH'lecKHH aHan113 co6I>ITllH RREA noKaJan cne)l)'l011111e pe3yJII>TaThl: 

• 

• 

• 

Ilocrre paCCMOTpeHHSI B03MO)KHbIX llCTO'IHllKOB IIOMex 6I>IJIO IlOKaJaHO 

cy111ecTBOBaHlle IIOTOKOB 'laCTllU OT rp030Bb!X o6rraKOB. 

bb!JIO IIOKaJaHO cymecTBOBaHlle HeHTPQHOB B IIOTOKe RREA 'laCTllI( • 

IIpo11cxoJK)leH11e HeliTpoHoB MO)KHO o6baCHllTb ljioToa;:repHb!Mll peaKUHHMH 

raMMa-KBaHTOB TOpM03HOro 113JiyqeH11a c H)lpaMH aTMocljiepb!. 

EI.mo IIOKaJaHo, '!TO JillBHll RREA npocmpruoTCSI KaK MHHllMYM Ha 400M 11 

6orree, TaK KaK AMMM H MAKET B 6oJII>IIIllHCTBe cnyqaes pemcTP11posru111 

npeBb!IIIeHllH O)ll!HaKOBOH aMTIJIHTYJlbl. 
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.~I 

} 
) 

') 
} 

Bo BTopoM pa3!lene np11Be)leHI.1 pe3yJ1I>TaTh1 11ccne!loBaH11ii: 113MeHeH11li 

K031jiljJ11u11eHTa Cpe)lHeli MHO)KeCTBeHHOCTll IIpll perHCTPau1111 lllHpoKllX ATMoc<t>epHblX 

JlllBHeii (lllAJI. Ko31jiljJHUlleHT MHO)KeCTBeHHOCTll HeliTpoHOB ')TO 'IHCJIO, KOTOpoe 

IlOKa3bIBaeT OTHOIIIeHFie 'lllCJia BTOpH'!HblX HeliTpOHOB pO)K)leHHbIX B CBllHI(e HeHTPOHHOro 

)leTeKTopa K 'IHCJIY rrepBll'IHbIX aTMOcljiepHbIX HeHTPOHOB, nonaBIIIllX Ha )leTeKTop. 

3rreKTPOHHKa HeliTpOHHI>IX MOHHTopos ASEC II03BOJill:eT pemcTP11poBaTh HeliTPOHbl c 

pa3Jill'IHI>IMH MepTBI>IMll BpeMeHaMll (0.4MKC, 250MKC, 1250MKc). Kor;:ra Mepmoe BpeMH 

paBHO 1250MKC, TOr)la )lJIH Ka)K)lOro nepBll'IHOro HeliTpoHa pemCTPHpyerca O)lllH CllrHan, a 

)lJIH 0.4MKC pemcTpHpyioTca see BTOpll'IHble HeMTpOHbl. TaKllM o6pa30M OTHOIIIeHHe 

CKOpOCTH C'leTa )lJill: 0.4MKC Ha CKOpOCTh C'leTa 1250MKC H eCTh K03<1.>ljJ11u11eHT 

MHOJKeCTBeHHOCTH. Hccrre;:roBaHHe BpeMeHHbIX pa;:roB HeHTPOHHbIX MOHllTOpOB npHBeJill K 

o6Hapy)KeHHIO co6b!TllH, BO BpeMa KOTOpbIX 6b!Jill npeBb!IIIeHllH TQJlbKO BO speMeHHOM 

PSl!le COOTBeTcTByiollleMY 0.4MKC MepTBoro BpeMeHll (P11cyHOK 6). 
3TH OJlHOMHffYTHble nHKH MO)KHO o6bacHHTh perncTPauHeli lllAJI. Bo BpeMa TaKoro 

co6I>ITHSI TeilJIOBble HeliT?OHbl, o6pa30BaHHble MHO)KeCTBeHHbIMll HeiiT?OHaMll II 

IIpOTOHaMH lllAJI MOfYT nonaCTh B MOHHTOP 3a BpeMa MeHbIIIe '!eM 0.4MKC II He 

pemcTPHPOBaTI.Ca np11 MePTBI>IX speMeHax 250MKC H 1250MKC. 3TO YKaJb!BaeT 

B03MO)KHOCTh perHCTPaUHll II HCCJie)lOBaHHSI lllAJI c IlOMOU{blO HeliTpoHHbIX MOHHTOpOB. 

c= Data of Aragats Neutron Monitor, 07/1112010 

~ -- -- ----
-- Dead Time 0.4µs i 42000 

:;; 
... 40000 

! 
l 

-- Dead Time 250µs 

·~~~;::;: 

02:00 02:15 02:30 02:45 03:00 03:15 03:30 03:45 04:00 ' 
Tima [UTJ i 

P11cyuo1e 6·;tt;;ID1r,;;;·A:ilaraucKoro.ileii11JOiliioro.Moilli~oila:···13··:3··;.{;;;;;;··0Tiil:Aiilia:liaeT Ha 

MOHHTOp. 

B cpe)lHeM 4 pa3a Ja CYTKH pemCTPHPYIOTCa n11KOBhle npeBb!IIIeHHH 

MHOJKeCTBeHHOCTH 60J1bl1Ie 4a BO BpeMeHHOM pane K031jilji11u11eHTOB cpe)lHeii 

MHO)KeCTBeHHOCTH HeHTPOHOB. bbIJIO IlOKa3aHO 'ITO 3Ta llHTeHCllBHOCTb COOTBeTcTByeT 

HHTeHCHBHOCTll lllAJI C 3Hepmeli Bblllle 4 X 10
15

3B. 

B 'ICTBepToii rJiaBe on11caHa c11cTeMa orroBe111eHHS1 Ha3eMHbIX npesmneHHli, 

C03)laHHWI B paMKax ,llllCCepTaI(Hll. CHCTeMa onose111eHHH HIIIeT HaJeMHbie npeBb!IIIeHHSI OT 

Bb!COK03Heprll'IHbIX '!aCTllI(, KOTOpb!e o6pa30BaJillCI. BO BpeMa COJIHe'IHblX BCilb!IIIeK, II B 

aTMoc<l.>epe JeMJIH C03JlaJIH !lOITOJIHHTeJII>Hhle KaCKa)lbl BTOpH'IHbIX qacTHU. Bo speMa 23-ro 

ConHe'!uoro U11KJ1a npo113omno 11 HaJeMHbIX rrpeBbIIIIeHHH, 113 KOTOpI>rx ,11eTeKTopb! ASEC 
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3aperHCTJlHposam1 TOJibKO 3, TaK KaK se.rrwrHHa reoMarHHTHoro o6pe3aHHll )lIDI Harneil: 
CTaHI.IHH ,llOBOJibHa BbICOKa (7.1 rB). 

AnropHTM IIOHCKa Ha3eMHbIX rrpeBb!IIIeHHil: Bbirilll,llHT CJieil)'IOlllHM o6pa30M: 

I. B pe)KHMe pearrbHoro speMeHH CKaHHp)'IOTCll ,llaHHbie CnyTHHKa GOES 
Ha HaJIHqHH peHTreHOBCKOii BCilbIIIIKH Ha COJIHI.le 60JibIIIe MOlllHOCTH 
M4 (.lllI11 Harneil: CTaHllHH 6orree crra6ble BC!Ib!IIIKH He ,llaIOT Ha3eMHblX 
rrpeBbIIIIeHHil:). 

2. Ilocrre o6Hapy)KeHHJI BCIIblllIKH BKJIJOqaeTCll rrporpaMMa IIOHCKa IIHKa B 
,11eTeKTopax ASEC. CqHTaeTcl!, 'ITO Hail:,11eHo rrpeBbIIIIeHHe, ecrrH 
HHTeHCHBHOCTb N nocne,110BaTeJibHbIX ToqeK BpeMeHHoro pH,11a BbIIIIe 
rroporosoro 3Ha'IeHHll T. 

3. B crryqae 06Hapy)KeHHJ1 npeBbIIIIeHHll cpa3y BO Bcex ,lleTeKTopax, 
KOTOpb1e yqacTByIOT B CHCTeMe onosemeHHJI, nocbmaeTCll coo6meHHe c 
IIOMOlllb!O :meKTJlOHHOil: IIO'lTbl (HH)Ke npHBe,lleH rrpHMep coo6111eHHll 
3JieKTJlOHHoil: no'lThI B crryqae o6Hapy*eHHll GLE). 

GLE Alert 

Notification Date: 2012-01-27 07:58:07 

GLE Alert System of Cosmic Ray Division 
X-Ray Flare M4.3 detected on 2012-01-2719:29:00 
GLE Detection: 

Detector: arnm 
GLE Alert detected at 2012-01-27 19:55:00 
35 minutes after flare: 
Mean Count Rate: 38307 
Root Mean Square: 304 
Maximal Deviation: 2.6 sigma 
Pre-alert points: 3 

TaK :lKe MO:lKHO cne,11HTb 3a npo11eccoM noHcKa GLE Ha cail:Te 
http://crd.yernhi.am/alert/index.php . 

rrraBHb!MH napaMeTJlaMH KatJ:eCTBa arrropHTMa llBJI1llOTCJ! 34>4>eKTHBHOCTb H 
BepOl!THOCTb JIO:lKHOH TJleBorn. Ilocne no,11po6Horo H3yqeHHJI Ha3eMHbIX npeBblIIIeHHil: 
3aperHCTJlHpOBaHHbIX ,11eTeKTopaMH ASEC Bo apeMll 23-ro I.IHKJia corrHe'IHOii aKTHBHOCTH 
6bIJIH Bb!6paHbI rrapaMeTJlbl IIOHCKa ,!IJUI norryqeHHJI MaKCHMaJibHOii 3'1i<lieKTHBHOCTH. 

Ilpe.IlIIOJiaral!, qTo BpeMeHHbie pl!,llbl HHTeHCHBHOCTeil: qacTHll He3aBHCHMbl, 
HMeIOT rayccoBcKoe pacnpe,11erreHHe, norryqaeM, 'ITO Bepol!THOCTb BCTJleTHTb N 
nocne,110BaTerrbHbIX HHTeHCHBHOCTeil: BbIIIIe nopora T 6y,11eT PN, r,11e P - 3TO Bepol!THOCTb 
norryqeHHll HHTeHCHBHOCTH Bb1111e T. 

,!(nl! rrpoBepKH 3TOil: rHIIOTe3bl Mb! B3l!JIH BpeMeHHbie pl!.IlbI H3 100,000 MHHYT H 
COC'lHTaJIH 'lHCJIO npeBblIIIeHHil: .IlJll! pa3Hb!X napaMeTJlOB arrropHTMa 3TH pe3yJibTaTbl 
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IIOKa3aHbI B Ta6rrH11e 3. Kruc BH.IlHO peaITbHbie 'IHcrra rrpeBbIIIIeHHii HaMHoro 6orrbIIJe 'IeM 
O)KH,llaJIOCb B crryqae OTcyTCTBHJ! aBTOKOppeIDII.IHH. 3TO o6'bl!CHJ!eTCJ! TeM, ~o CKOPOCTH 
C'JeTa B ,llaHH)'IO MHffYTY H B CJie.ll)'!Olll)'IO He llBJIJ!IOTCJ! BeJIH'lHHaMH He3aBHCHMbIMH, TaK 
KaK Ha IIOTOKH BTOpHtIHbIX rryqeil: BJIHJ!eT COCTOJ!HHe aTMocqiepbl - ,llaBJieHHe, TeMneparypa, 
3JieKTJlHtiecKHe H MarHHTHble IIOJIJ!. B Ta6rrH11e BH,!IHO qTQ nocne KOppeKI.IHH Ha 
aTMOclf>epHoe ,llaBJieHHe MO:lKHO yMeHbllIHTb 'IHCJIO JIO:lKHblX TJleBor. YicnOJib3Yl! 
xapaKTepHCTHKH Ha3eMHbIX npeBbillleHHil: 3aperHCTJlHpoBaHHbIX ,lleTeKTopaMH ASEC Mb! 
rrpHIIIJIH K BbIBOJlY, 'ITO rrapaMeTJlbI N=3 H T=lcr ,llaIOT HaHOOJibllI)'IO 31f><lieKTHBHOCTb, 
0,llHOBpeMeHHO o6ecnetIHBal! MHHHMYM JIO:lKHblX Tpesor. ,l(nJ! 3THX napaMeTJlOB 
sepol!THOCTb oIIIH6KH MO:lKHO coctIHTaTb m ,11aHHbIX Ta6rrHllbl 3. KaK BH.IlHO m nocne,11Heil:, 
.Illll! AparaQKoro (ArNM) H Hop-AM6ep,llcKoro (NANM) Heil:'fJJOHHblX MOHHTopoB 3a 
100,000 MHffYT 6bmo B cpe,11HeM 500 JIO:lKHblX TJleBor, OTCIO,lla BepmlTHOCTb OllIH6KH 
norryqaeTCJ! paBHOil: 0,005. EcrrH HCIIOJib30BaTb 2 ,lleTeKTopa (2 HeHTJlOHHblX MOHHTOpa B 
HaIIIeM crryqae), TO BepOl!THOCTb 6y,11eT 0,0052=0,000025. 0,llHaKO 3TO TaK, ecJIH OIIJ!Tb 
npe,llTIOJIO)KHTb, 'lTO pl!,llbl .llByx ,lleTeKTopoB CTaTHCTH'IeCKH He3aBHCHMbl. Ilocne 
CKaHHpOBaHHJI .IlaHHb!X o6oHX Heil:TJloHHblX MOHHTOpOB B TeqeHHe 2011 ro)la nporpaMMa 
HallIJia npHMepHO l 00 OIIIH6oqHbIX npeBblllleHHH, XOTJ! rrpH TeopeTH'leCKOM pacqere 
JIO)l(Hb!X TJleBor ,llOJI)KHO 6bIJIO 6b!Tb 13. 3TO OIIJ!Tb IIOKa3b!BaeT ~o HeJib3J! C'lHTaTb 
.IlaHHble pa3Hb!X ,lleTeKTOpOB CTaTHCTH'leCKH He3aBHCHMb!MH. 3MIIHpH'IeCKal! BepOl!THOCTb 
JIO)KHOH TJleBOrH c .llBYMl! ,lleTeKTOpaMH paBHa 0,0002. 

Ta6Jmua3 P --- ---.--- -----

NANM 
ArNM 

l:lucno ToqeK 
l:lucno rrepBH'lHble 

nepBH'lHbie 
.IlO 

Ilopor O:lKH,llaeMbIX 
JlaHHbie /,llaHHbie 

,11aHHb1e 
[a] JIO:lKHblX 

c uonpaBKOH Ha 
/,llaHHble c 

ODOBeUieHHH 
nonpaBKou Ha TpeBor 

,llaBJieHUe 
.Il8BJieHHe 

, 

3 l 399 752/513 687/474 

3 1.5 29 130/72 116/67 

3 2 1 19/11 14/9 
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TaK KaK MLI CKarrn:pyeM BpeMeHHoii pll.n; TOllLKO 2 qaca rrocne peHTreHOBCKOii 
BCIILIIIIKll Ha Conm.1e, a BCIIJ>IIIIKH BLIIIle M4 6LIBaIOT B cpe.n;HeM 10 pa3 B ro.n;y MaKCHMYMa 
conHeqHoii aKTHBHOCTH, TO qacTOTa OUIH6KH 6y.n;eT 0,0002*1200=0,24 B ro.n;y, TO eCTL 1 
OUIH6Ka Ja 4 ro.n;a. EcnH HCIIOllL30BaTL CHCTeMY orrosemeHHJI c TPeWI .n;eTeKTOpaMH, TO 
OIIIH6Ka yJKe 6y.n;eT HeJHaqHTenr.Ha. 

B 1armroqeuue rrpHse.n;eM ocHOBHJ>Ie peJynr.TaTJ>I pa6oTLI: 
• PeamlJOBaHLI anropHTMLI ljJHnLTPfillHH .n;aHHLIX 

MHOfOKaHanLHLIX .n;eTeKTopoB B pelKHMe peani:.Horo BpeMeHH [3]. 
• Ilpose.n;eH CTaTHCTJiqeCKHii aHanH3 rrpeBLIIIIeHHii, 

CBJ!JaHHLIX c rrpoI1eCcaMH RREA. IlpHse.n;em1 .n;oKa3aTeni:.crsa 
pernCTPfillHH rrpoueccos rpoJoBLIX rrpeBLIIIIeHHii [2,4]. 

• IlOKa3aHa B03MOlKHOCTL HCIIOllL30BaHHJI KO'lljJl)JHUHeHTa 
MHOlKeCTBeHHOCTH HeitTPOHHOro MOHHTOpa )J;llJI aHallH3a perHCTPfillHH 
llIAJI H HeitTPOHOB B rrpouecce rp030BLIX rrpeBLIUieHHii [l]. 

• PaJpa6oTaHa cHcTeMa orrosemeHHJI o HMBHraromeiica 
pMHfillHOHHoii 6ype [5]. 

OcHOBHLie pe1yJILTaTLI ,!lHCCePTa11uu oTpIDKeHLI B cJie,!lyromux nyiiJimcauuux: 

1. Hovhannisyan A., Calculation of Mean Multiplicity Coefficients for ASEC 
Neutron Monitors, Proceedings of International Symposium FORGES, Nor­
Amberd, Armenia, pp. 127-131, 2008. 

2. A. Chilingarian, A. Daryan, A. Hovhannisyan, Ground-based observations of 
thunderstorm-correlated fluxes of high-energy electrons, gamma rays, and 
neutrons, Physical Review D 82, 043009, 2010. 

3. A. Hovhannisyan, A. Chilingarian, Median Filtering algorithms for 
multichannel detectors, Advances in Space Research, Volume 47, Issue 
9, Pages 1544-1557, 2011. 

4. A. Chilingarian,. G. Hovsepyan, and A. Hovhannisyan; Particle bursts from 
thunderclouds: Natural particle accelerators above our heads, Physical 
review d 83, 062001, 2011. 

5. Hovhannisyan A., Development of GLE alert algorithm based on ASEC 
particle detectors, Proceedings of Second International Cosmic Ray 
Workshop "Aragats 2011'', Nor-Amberd, Armenia, pp. 165-169, 2012. 
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Uuqm$mqpp. 

Umthw]ununLpJmhg hlJ.l:i.1nJ.wb t trqpnp.qwl.J.wh m]ltqtrwlJ.wh 
O:wnwqw3phtr]l hnuphp.]1 uruµiLuwg]lnh t:ptqmb.hp.]1 munuihwu]lp.mp3whg h 
Urwqwb q.]lmwhhmwqnmwl.J.wh "4:w3wh]l (ASEC) qtmhqmnrhhp.]1 mtlJw1htp.ml 
nWIJ:]lwg]lnb. qmpnp.]11.J.htp.]1 mtqhqwguwb. hwuwl.J.wrq umtqbhtmh: S]ltqhp.wlJ.wb. 
O:wnwqw3pb.tp.g mwrpwl.J.wh I]igpwtJ.nptJ.wb h ~I]igpwtJ.np.tJ.wb uwub.]11.J.htp hb., 
npnb.p wnw2mhnLU tb. m]ltqhp.pnLU: t..p.wb.p 1.J.wp.nq hh wnw2wghh1 tp.qpnpqwqwb. 
uwuh]ll.J.htp, tpp pw$wb.gmu tb. bp.1.J.r]l uphn1npm: awnwqw1p mtpt!]lhg 
uiwmtfwl.J.wh t, pwhq]l ]1 uqqpwhh hhpwqptJ.mtf t{l, np m]ltq hpwl.J.wb. 
O:wnwqm]pb.tpg ]lpthg]lg b.tp.1.J.WJWgUnLU hh titlJ.mpwtfwqb.]lumqUIU aUinUlqW]pmu: 
Unw2hw1]1b. m]ltqtpUilJ.wb. O:wnwqm]phtpg (m]ltqtpp]lg bpl.J.r]l upb.n1np.m tfmhnq) 
qwqtftJ.wb tb. lJ.WJnLU u]l2m1.J.b.tp]lg' uipnmnh]lg U]lb.~h tpl.J.UIJU, ]lb.~UJ.tU hwh 
ti tqmpnhhtp]:i.g: 

sp.tqtpwl.J.wb. O:Uinwqwiiuutpg hw3mb.wqnpbtJ.t1 th 1912p.-]:i.b. "<l]:i.1.J.mnp 
L:.tuu]:i. lJ.nqtC]lg WJU duJ.t!UihwlJ., tp.p hw hw1mhwptptg, np oqwuiwp]llJ.ntJ. 
pwp3..pwgpwb titlJ.mpnulJ.nUJ.g wtJ.hI]i wpwq t I]igpwiuwtlitJ.mu, pUib. bpl.J.p]:i. 
tfwl.J. hp.hmJJUJ1 ll_p.w qmb.tJ.nqg: Sptq tp.wl.J.Ulb. O:wnwqW]JUhtp.g wqqtgmJUJWU tu 
thpwp.1.J.qmtf ]:i.b.~uitu U]12wumqUIJ]lb. uUiqb.]luwqwb. qwzmtp.]11.J.nqu]lg, UIJUUJ.tu ti 
U]12tfn1npwqw3]1b. tfwqb.]luwqwb. qwzm]:i. 1.J.nqt!]lg, npg UJ.Uipmb.wlJ.tJ.mu t wphw1]1.b. 
pwum tft2: q.w1w1.J.m]1.1.J. m]ltqtp.wl.J.wb. O:wnwqw1iub.tpg h Uptqwl.J.g S]:i.tqtpwlJ.wb. 
brtmb.wlJ.]1 h]ltfb.wlJ.wb. pwqwqpwuwutpb. hb.: fiWIJ:pmg]lnh $niunp]:i.1.J.g qw pwp.3..p 
tb.tp.q]lmJ]:i. tfwub.]:i.qb.tp]l hnuph t, np.h wnw2mhnLtf t wptqwlJ.]1 tJ.p.w pnb.1.J.mub.tp.]:i. 
htmhwb.pntJ.: U]IJ: uwub.]11.J.b.tpg hwub.t1ntJ. bplJ.]lp tftb tJ.b.wu tb. hUiughnLtf tp1.J.rw1]1b. 
h wppwb.1wlJ.w3]1h mt]uhn1nq]lwb.tp]lb.: UtIJ: ]lulJ. uiwmO:wnntJ. lJ.wpb.np t mb.tb.UIL 
iwtJ. qwh]uwqnLzwlJ.tfwh hwuwqwp.q, npg qmtqtqwgh]l hb.wpUitJ.np nWIJ:]lwg]lnh 
$npnp]lqb.tp]l U:wu]lb.: Umtb.w]ununLJUJWU =m2J:i.b. q1m]ug UinwtJ.t1 
uwhpwtfwuhnpth t hl.J.wpwqp.mtf ]ub.qpp IJ:PlJ.mbpg, WJU t' SptqtpwlJ.wh 
bqwhwlJ.]1 uwhtfUIUnLtfg, htmwqnmtfwb. duJ.tfwhwlJ.wlJ.]lg tftpnqhtpg b. qn1mp3mh 
mb.tgnq lJ.wh]uwqnL2UilJ.tfwh hhwp.wtJ.npnLJUJmb.b.tpg: 
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Abstract 

The aim of the dissertation is to examine the modulation effects that occur with 
secondary cosmic ray fluxes and the development of automatic alert system for ASEC 
particle detectors in case of high energy radiation. Cosmic rays are energetic 
charged subatomic particles, originating in outer space. They may produce secondary 
particles that penetrate the Earth's atmosphere and surface. The term ray is historical, as 
cosmic rays were thought to be electromagnetic radiation. Primary cosmic rays (those that 
enter the atmosphere from deep space) are composed of familiar stable subatomic particles 
that normally occur on Earth, such as protons, atomic nuclei, or electrons. However, very 
small fraction of the flux consists of stable particles of antimatter, such 
as positrons or antiprotons, and the precise nature of this remaining fraction is an area of 
active researches. 

Cosmic rays were discovered in 1912 by Victor Hess, when he found that an 
electroscope discharged more rapidly as he ascended in a balloon. He attributed this to a 
source of radiation entering the atmosphere from above, and in 1936 was awarded the Nobel 
Prize for his discovery. For some time it was believed that the radiation was electromagnetic 
in nature (hence the name cosmic "rays"), and some textbooks still incorrectly include 
cosmic rays as part of the electromagnetic spectrum. However, during the 1930's it was 
found that cosmic rays must be electrically charged, because they are affected by the Earth's 
magnetic field. 

From the 1930s to the 1950s, before man-made particle accelerators reached very 
high energies, cosmic rays served as a source of particles for high energy physics 
investigations, and led to the discovery of subatomic particles that included the positron and 
muon. Although these applications continue, since the dawn of the space age the main focus 
of cosmic ray research has been directed towards astrophysical investigations of where 
cosmic rays originate, how they get accelerated to such high velocities, what role they play 
in the dynamics of the Galaxy, and what their composition tells us about matter from outside 
the solar system. To measure cosmic rays directly, before they have been slowed down and 
broken up by the atmosphere, research is carried out by instruments carried on spacecraft 
and high altitude balloons, using particle detectors similar to those, used in nuclear and high 
energy physics experiments. 

Just as cosmic rays are deflected by the magnetic fields in interstellar space, they 
are also affected by the interplanetary magnetic field embedded in the solar wind (the 
plasma of ions and electrons blowing from the solar corona at about 400 km/sec), and 
therefore have difficulty reaching the inner solar system. Spacecraft venturing out towards 
the boundary of the solar system they have found that the intensity of galactic cosmic rays 
increases with distance from the Sun. As solar activity varies over the 11 year solar cycle the 
intensity of cosmic rays at Earth also varies, in anti-correlation with the sunspot number. 
Cosmic rays and the Sun with its magnetic field and solar wind are main components of the 
Space Weather. Today in century of space flights and space investigation, also the 
developing space technologies (GPS satellites, etc ... ) it is ofupmost importance to now cast 
and forecast the conditions in near Earth environments. Chapter 1 of this thesis is covering 
in more details the definition of Space Weather, the importance of its investigation and 
forecasting, also the satellite and ground based methods of its investigation. 
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The Sun is also a sporadic source of cosmic ray nuclei and electrons that are 
accelerated by shock waves traveling through the corona, and by magnetic energy released 
in solar flares. During such occurrences the intensity of energetic particles in space can 
increase by a factor of l 02 to 106 for hours and days. Such solar particle events are much 
more frequent during the active phase of the solar cycle. The maximum energy reached in 
solar particle events is typically 10 to 100 MeV, occasionally reaching 1 GeV (roughly once 
a year) to 10 GeV (roughly once a decade). Solar energetic particles can be used to measure 
the elemental and isotopic composition of the Sun, thereby complementing spectroscopic 
studies of solar material. The modulation effects caused by the Sun are divided into 3 types: 
Forbush Decreases, Geomagnetic Storms and Ground Level Enhancements. These effects 
can be seen in time series of ground based detectors that register the secondary flux of 
cosmic ray particles. These modulation effects, Aragats Space Environmental Center's 
ground based detectors that register them and also techniques developed within this 
dissertation for time series filtering and monitoring the quality of time series data are 
described in chapter 2 of this thesis. 

Secondary flux of cosmic ray particles may be affected both with influence of the 
Sun and the variations of Earth's atmospheric conditions. As a cosmic ray enters the Earth's 
atmosphere, it encounters an increasing number of atoms and molecules, especially nitrogen 
and oxygen. Sooner or later the cosmic ray will collide with one of them. It can interact both 
with the electronic cloud (which has a diameter of 10·10 m for an atom) and with the much 
smaller nucleus (with diameter of 10·14 m). Because of the different sizes and the range of 
the interactions, the most frequent collisions involve the electronic cloud. Electrons are tom 
off by the electric field of the cosmic ray, and the atom or molecule gets ionized. Since 
electromagnetic forces act over large distances, ionization is frequent, but the energy loss of 
the incoming proton is minor in an individual interaction, and plays no role in the high 
atmosphere. The variation of atmospheric conditions (pressure, temperature) also can cause 
the variation of the flux of secondary particles. Besides that, as observed by our and many 
other high altitude groups, electric fields in the upper atmosphere during thunderstorms can 
cause changes in the amount and the energy spectra of the secondary particle flux. The 
description of enhancements in the cosmic ray data due to thunderstorm activity, the proof 
that there are no inducing signals during these enhancements in electronics of ASEC 
detectors are given in chapter 3 of this thesis. Besides that, the notion of neutron multiplicity 
of neutron monitors introduced several decades ago is described in this chapter as a feature 
for investigation of high energy EAS and thunderstorm neutrons. 

After investigation of solar and atmospheric modulation effects in cosmic ray time 
series GLE alert algorithm for ASEC detectors, has been developed and realized within this 
dissertation. Chapter 4 covers the description of ASEC GLE alert system, its efficiency and 

false alarm probability. 
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