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AnHOoTanua

Uccnenosanus Bapuanumii uaTeHcuBHOCTH KocMudeckux jrydeit (KJI), CBsI3aHHBIX C COTHEYHBIMU BCIBIMIKAMU
(CB) u koponasbHbIMEA xkekIusamMu Macchl (KQM), nozsossiior nostydars uHGOPMALIUIO O JUHAMUAKE PAZBUTHS
COJTHEYHBIX IWKJIOB, MPOIEccax yckopenusi dactui Ha COJHIE, JMHAMUYECKUX MPOLECCOB B3aMMOIEHCTBUS
MOTOKOB COJIHEYHOTO BETPA C FaJAKTUYECKUMU KocMudeckumu jtydamu (momyssitust TKJI) u ¢ reoMarHuTHbIM
mosieM. VI3ydeHne 3TUX MPOIECCOB UTPAET PEHIAoNLyI0 POIb B TPOTHO3UPOBAHME "KOCMUYECKOi moroapb".

B macrosimeit pabore MbI 00CY2K/1a6M BO3MOXKHOCTH UCCJIEI0BAHUS BHICOKOYHEPIeTUIHBIX COJTHEYHBIX COOBI-
tuit (BCC) u mopynsuuonnsx adbderros I'KJI, ycranoskamu Aparanckoit O6cepsaropuu Kocmuueckux Jlyueit

(AOKJI), u npuBOAUM IIpEABAPUTENLHBIE PE3YJIbTATI AHAJIN3] IIPEANIECTBEHHUKOB MarHuTHbIX Oypb (MB).

1 Bsgenenue

BCC npezcraBiisitor OnacHOCTb Jjisi OPOUTAIBHUX CILyTHUKOB U JIFOJIEH HAXOASIIUXCS B OTKPBITOM KOCMOCE.
B pabore [1], aHaJIMBUPYIOTCs Janubie KpyHbix CB 1 noka3biBaeTcs: npuHIMIKAIBHAS BO3MOXKHOCTD TPOrHO3U-
poBanus B redenunu 30-60 MuHyT paguanuonHOl onacHocTu oT H60sbimux CB ¢ moMOIbI0 Ha3eMHbBIX YCTAHOBOK.
B pa6ore [2] npoeneno uccaenosanmne ann3orponun norokos [KJI, perucrpupyemoil MIOOHHBIME TEIECKOIAMHY.
ITokazano, uro B 70% Ciiy4aeB npemIeCTBeHHUKH HAOJIIOIAINCH 38, HECKOIbKO 9acoB 10 Havyasaa MB.

st co3ianusi cuCTeMbl JOCTOBEPHOrO nporuo3uposanus nocieacrsuit BCC cienyer ncnonb30BarTh JaHHbIE
YCTAHOBOK PETMCTPUYIOMUX Pa3IuYHble KOMNOHEHTHI KJI pacrmoioKeHHBIX B PA3JIMYHBIX TeOrpadpuIecKx

IIyHKTaX.

2 CrpykTrypa kommiekca Apararckoii Ob6cepBaTopun Kocmuueckux
JIy4aeii

B Orgmene ®@usuku Kocmuueckux Jlyueit (ODPKJI) Ep®U (GyHKIMOHUDYIOT JBE BBICOKOIOPHBIE CTAHIMU

Hop-Awm6epa (2000m w.y.M.) 1 Aparar (3200M H.y.M.), pACTIOJIOXKEHHBIE HA CKJIOHE ropbl Aparain. Ha craniusix

paboTaror aBa CTaHIAPTHBIX HEHTPOHHBIX cynepMoHuTOopa 18HM-64. Jlanabie MOHUTOPOB nocTynHbl B VIHTED-

nere!. Conmeunuit Heiirponnsiii Teneckon? (CHT) sxonsmmii 8 Muposyto Heiirporryo Cers (MHC) [3],

Thttp://crdlx5.yerphi.am/neutron/index.html
2http://crdlx5.yerphi.am /solar.html



COCTOSIIIMIT M3 PACIIOJIOXKEHHBIX Ha PAa3HBIX JOITOTAX OJHOTUIHBIX YCTAHOBOK, Habsomamommx 3a CosHuem
KPYTJIOCYTOYHO, CJIEJs 33 BO3MOXKHBIMU BhIOpocamu HeiirponosB Bo Bpemsi BCC (cM. 1a6.1). Xapakrepuctuku
anmaparypsl npuseneHsl B paborax [4, 5]. Aparauckuii CHT ananormuen ycranoBkam Ha ropax Yakamiras
(Bonmeusi) u Topuerpar (IllBeituapusi). Pasuuna MekIy HUMH COCTOMT B TOM, YTO MbI HCIOJIb3YeM

CIHUTULISITOPBI TOJIIITUHON
Tabauna 1: Muposasi Heiirponasi Cern

60cm m mmomanpio 4 KB.M.,

Mecmonaxoscderue TI'eozpagpunecxue  Bwicoma Had
a AHTUCOBMAJATEHHAS CXEMA
KOoOpAuUHAM B YPOBHEM MOPSA
OTCEKAET TOJHKO BEPTUKAJIb-
. T Ilseti .8°B, 46° 1
2. I'opnepepam, seliuapus 7.8°B, 46°C 31356Mm HYI0 3APSIKEHHYIO KOMIOHEHTY.
A A 44.2°B, 40.5° 2
2. Spazay, Apuenus » 40.5°C 3200 DD GEKTUBHOCTL PErUCTPAIUH
Tubem, Kumadi 90.53°B, 30.11°C 4300Mm . .
HEUTPOHOB ¢ dHepruit > 1 9B
. H s 138°B, 36° 2
2. Hopuxypa, fAnonus 38°B, 36°C 770Mm pasio ~ 50% . mpm mopore
. M K T 205°B, 20° 42
2 ayna Kua, I'asau 05°B, 20°C 00m permcrparmm 50 MoB, u ~ 40%
2. Yaxaamasa, Boausus 292°B, 16°IO 5250m

npu 100 MsB [7].

B skcnepumente AHU mno
PEeruCTpanuy MUPOKUX aTMOCQepHBIX jubHEH [6] crmrTHANsTOpEl (~300M?) TOCTOSHHO pPErHCTPUPYIOT
GOH B HesIX KAJuOPOBKK AMILIMTYIHO-IMMPOBBIX MPeo0dpa3aBoTeseil W 3TH JAHHBIE TAaKXkKe MOrYT OBITH
HCIOB30BaHbl s aHaim3a Bapmanmii KJI. Hop-Ambepackas CraHmus OCHAINACTCA B HACTOSINEE BPEMs
MIOOHHBIM TEJIECKOIIOM ILIOmabio 18M2, /s M3MepeHus aHM30TPOIUM MIOOHHBIX HOTOKOB (cM. Ta6.2). Bee
ATU yCTaHOBKI/I CHa6)I(eHI)I Cpe,[[CTBa,MI/I y,H‘aJIeHHOI‘O KOHTpO.J'Iﬂ nu HeperI.HKI/I JJaHHBIX B I/IHTepHeT C IOMOLIBIO
paguomozemoB (cM. puc.l). anubie ¢ ycraHoBOK mocrynsbl B Urepnere ¢ unrepsasioMm 10 MuHYT U Her
TeXHUIECKNX OUPAHUYCHMN IJIsS CHUKCHHsS MHTEPBAJa, OO0 OJHOM MMHYTHI. II0 Mepe MOCTYIICHHS NAHHBIC

00pabaTbIBaIOTCS U NPEACTABISIOTCA B rpadudeckoit popme.

Tabmua 2: Xapakrepucruku ycraHoBoK AOKJI

Ha3seanue Bwuicoma Had ITnowads  Cropocmsd Haxo- Inepzemuueckudi

YposHeMm MOp,  pea2ucm-, naAeHU 0aHHBIT, nopoz peauc-
(m) payuu, (M) (Batim/mun) mpayuu, (MeV)

Apazauruti Coareunuti 3200 4 2400 50,100,150,200

Hetmponnoiti Teaecxon

Apazauruti 3200 18 128 50

Hedmponnwviti Mornumop

Hop-Ambepdcrudi 2000 18 128 50

Hedmponnwviti Morwumop

Hop-Ambepdcrudi 2000 18 128 25

Mioonnviti Teaecxon™

*¥YCTaHOBKA, B HaCTOLAIOE€ BpEMA NOATOTOBJIAETCA K 3allyCKy



3 KoppeadguuoHHblii aHAJIN3 BPEMEHHBIX PAI0B.

Hns cpaBuenust nanubix ycranoBok AOKJI, 6but npumenén koppessinuonnbiit anamm3. Koadduuenrs kpoce-

KOppessinuit ¢ 3a1epkKoit [ paccanrhiBaimch 1o ¢gopmysie:

S0 (@i = ) Wit — o)
T D)o )

Ty (Z‘ ’ y) =
LJe T; U Y; €CTb 4-€ MHTEPBAJbl BPEMEHHOIO PAAA. Uz,0y U fby,0y COOTBETCTBYIOT CPEIHEMY U JUCIEPCHU
HCIIOJIb3YEMbBIX BPeMEHHBIX psifioB. [IyTém mepebopa BO3MOKHBIX 3HAYEHNUH | OIpenesisiiioch TO 3HAUYEHHE 33,1ePK-
KM, KOTOPOE COOTBETCTBAIIO MakCuMyMy Ko3ddbdunenTa koppensmun [8].

Paccuaérer koaddunentos koppensumii aius aucroro (hona (npm orcyrcBumn cobprrmii) mexay HM u CHT
nator Beneuuny 7 = (0.01 — 0.3), B To Bpems kak gysi ®II r = (0.6 — 0.9). Hao orMeTuTh, 4TO0 HECMOTPST HA
TO YTO HEHTPOHHBIE MOHUTOPBI PErUCTPUPYIOT B 0cHOBHOM Hejirponsl, a CHT uycrBuTeseH emé u K MIOOHAM,
T.e. OHM DA3HOTHWIHBIC YCTAHOBKW, HO permcrpupyior ®II moutm ommmakoBo (cMm. pmc.2). JonosHuTenbHAS

nadopmarms ¢ [ITAJI-0BCKUX yCTAHOBOK MOMOXKET IOCTPOUTH MOesb pa3surusit BCC u jtydiie noHSTh Npoueccsl

MOy IAIAH.

4 IlpenBaputeabHUiT aHAAN3 ONpeAniecCTBEHHNKOB MbB

Hawmu Ob11 mpOBeIéH CPABHUTEIbHBIN aHAJIN3 MOMEHTA, Ha9aJ Ia Heperyisipabix Bapuanuit KJI, perucrpupye-
mbix Hop-Ambepackum HM co Bpemenem BHe3anuoro nagasia 6ypu (SSC). st Haubosiee TOYHOTO ONpeIe/IeHu st
SSC mbI Bocnosib3oBasuch gauubivu ciiyTuka ACE, Ha KOTOPOM TPOBOASATCS U3MEPEHUsT CKOPOCTHU COTHETHOTO
Berpa (cM. puc.2). CIyTHHK TIOCTOSTHHO HAXOAWTCS Ha TPAeKTOPHWH yIanéHHOM oT 3emim Ha ~ 1.5 x 108xm
vexay Comunem m 3emuéit. 3Hasi CKOPOCTH COJIHEYHOIO BETPA B JAHHBIA MOMEHT BPEMEHHM UM PACCTOSHUE
CIlyTHUKA, OT 3e€MJIK HETPYAHO onpeaenutb Bpemss SSC, KOTOpOe MPOUCXOIUT MPUOJIU3UTENHHO HA 9aC MO3Ke.
s xapakrepuctukun MB MBI Bocnonb3oBamics nuaekcoM K.

PezynpraTer ananmsa mpeacraBieHbl B Tabsune 3, rae B IEPBOM CTOjOIE TpUBEIEHBI naThbl coObiTuit. Bo
BTOPOM — BpeMeHa Hadaja HeperyispHbix Bapuaruit KJI, mo HM. B 3-m MOMeHT BpeMeHH KOTJIa CKOPOCTH
COJTHEYHOT'O BETPa MMeeT MakcuMaJsbHoe 3Hadenue. B 4-m pacuéraoe Bpemst SSC. B 5-m pasznocts MOMEHTOB
uadas MB u veperynspubx Bapuanuii KJI o naaasiv HM. 3nak (+) o3Hagaer, 970 MOMEHT HAYaJIa HEPETYJIsp-
HBIX BapHALil IPOUCXOAUT paHblne MoMeHTa Hadana MB, a 3uak (-) naobopor. B 6-m urnexc K. B mocrentem
crosibue npusenens: Turnbl Bapuanuii KJI. Herpynao 3ameruts, 9To HEperysipabie Bapuanuu KJI B 6onbimmHCT-

BE CJIYYaeB MPOUCXOMAT 33 HECKOJIBKO "acoB 10 MB.

5 3akJirouyeHue

W3n0xeHube pe3yITaThl YKA3BIBAIOT HA BO3MOXKHOCTH MPOTHO3UPOBAHUST OMACHBIX MPOSIBJIEHUN COJTHETHOM
AKTUBHOCTU C MOMOIIBIO YCTAHOBOK BBICOKOIOPHBIX CTaHumii Aparana. [Ijisi OKOHYaTe pHOro (hOPMUPOBAHIS

CJ'Iy)K6bI IIPOTrHO3UPOBAHUA HeO6XO,ILI/IMO CO3aaHue aBTOMaTI/I3I/IpOBaHHOI71 CUCTEMDBbI IIOCTPOCHUA CTATUYICCKHUX



Tabmmna 3: CobbrTus

N ama Hop-Ambepd HM, ACE Kp Tun eapuauudi
TYMUT) Trmae(UT) Tssc(UT) Tssc—THM

1 1998.03.21 12:30 21:02 22:02 +09:32 6 Pocr ck. cuéra KJI
2 1998.05.04 01:35 03:04 04:04 +02:29 9 Pocr ck. cuéra KJI
3 1998.08.06 09:40 07:00 08:00 -01:40 8  Pocr ck. cuéra KJI
4 1998.08.26 06:45 21:11 22:11 +15:26 6 dII

5 1998.09.24 22:45 23:41 00:41 +01:56 9 dII

6 1998.11.08 04:25 04:25 05:25 +01:00 8 OI1

7  1999.02.18 12:00 02:53 03:53 -09:07 7 OII

8 1999.06.28 03:30 05:07 06:07 +02:37 6 OII

9 1999.07.30 16:00 17:00 18:00 +02:00 6 OI1

10 1999.09.12 05:30 18:54 19:54 +13:24 6 OII

11 1999.09.15 11:50 07:25 08:25 -03:25 7 OII

12 1999.09.22 16:40 19:28 20:28 +03:48 7 DII

183 1999.10.22 00:00 09:10 10:10 +10:10 8 Pocr ck. cuéra KJI
14 2000.04.06 04:25 16:00 17:00 +12:35 8  Pocr ck. cuéra KJI
15 2000.06.08 10:50 08:42 09:42 -01:08 7 dII

MOZeJIeil COJTHEUHBIX COOBITHI, MPOTHO3MPOBAHMS M OMHOBeINeHus. Jljisi aHam3a MHOMOMEPHBIX BPEMEHHBIX

psitoB OyAyT MCIOIB30BAHBI HEHPOHHBIE HHMOPMAIMOHHBE TexHomoruu[10].

BaarogmapaocTn

ABTOpPHBI BhIpaXKaoT 6J1ar0JAPHOCTD 33 KpUTHdeckue 3amedanus [. MapTupocsHy, a Takyke BCEMY KOJIKTUBY

BBICOKOI'OPHBIX CTaHuumii. Pabota BbImosiHeHa npu mogepzkke nposkra MHTIT A116.
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Puc. 1: QkcnepemenTanbubie ycraHOBKY U cucrema cBsizu B AOKJL.
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