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MHOeCcTBEHHOCTh Ha HEHTPOHHOM MOHUTOPE: aHOMANbHBIH
fapoMeTpHYecKHUIt Kosq)(bnunen'r

Dr. BALABIN, Yury |
! Polar Geophysical Institute

Corresponding Author: balabin@pgia.ru

BricokockopocTHas cucTeMa cbopa maHHBIX HeHTpoHHoro Momurtopa (HM), paspaBoranmas B IITH, senmer
HETIPEPHIBHYI0 (QUKCAL[HIO TOABIEHHA KaXKAOTO MMITYNbCA C TOYHOCTBIO 1 MKC Ha CTaHUMAX Bapenu6ypr
(HImunGepren), Anatutsl, Mockea u Bakcan (Ces.Kaskas). B npempinymux pafotax, pacckasuBalomux o6
9TOJ CHCTEME U TIOJIyUEeHHBIX C €€ TIOMOINBI0 Pe3yNbTaTOB, GBI TIOKA3aHO, YTO PacrpenelleHHe BpeMeHHBIX
UHTepBanos B faHHbX HM ¢ BRICOKOI TOUHOCTRIO OAUMHAETCA 3akoHy IlyaccoHa B QuamasoHe or 2 o 500
Mc. OnHako, B CAMBIX KOPQTKUX (10-2000 MKc) MHTepsanax Habmionaercs H3bbITOK (Bonee 4eM Ha IOPAAOK)
o OTHOIIEHHMIO K pacrpenenenuro Ilyaccona. Ilpenmonaraercd, OH CBA3aH C ABIeHHEM MHOXECTBEHHOCTH Ha
WssectHo, uto cuer HM saBucut or armocdepHoro nasnenns; GapoMeTpudeckuit koshduuuent s
cranmapraoro HM cocraenser 0.72-%/m6. Kak mokaspreaioT usmepenusi atmocepHoro gasnenns Ha HM,
TUITHYHAS -BapHalUs MaBleHud NpH- M3SMEHEHMM TIOTONHI COCTaBNfAeT +20 MO OT CpefHero- ypoeHs, a B
TeueHe Tofia CIyvaloTcs BapUalun Ko +40 M6. Bapuanus naeneHus B 20 MG co3maer BapHauuio B cyere HM
~15 %, UTO HAaMHOTO OOJIbIlle CyTOUHEIX BAPHALMI IEPBUYHBIX KOCMHUECKUX nydeit (~0.5 %). MlameHeHun B
temre cuera HM BedyT K M3MeHEHHIO CpeTHEro MHTepBana Mexay umnynscamu HM. Oco6eHHOCTBI0 HOBOM
CHCTEMBI PETMCTPaliy ABIAETCA TO, UTO IpH o6paboTke (afinoB MOXHQ IepeiiTH OT CKOpocTH cueta HM
(HarmpuMep, HMI/MHH) K YHUCITY BPeMEHHbIX HHTEPBAJIOB OIIPENeNeHHOI [UIYTENbHOCTH B e{HHUIY: BPEMEHT;
Yro mosBosnAeT IPOBECTH MCCIeloBaHHe 6apoMeTpHdeckoro .addekra AT MHKPOCEKYHIHBIX HHTEPBANIOB.
OrmernM, uro = OapoMeTpHueckdil - KOS(QQUIMEHT ABNSeTCH HHIMBHAYAIBHOH  XapakTePHCTHKON:
KOMIOHEHTOB . BTOPHUHBIX KOCMHYECKHX JIyJeit, onpenenmomeﬁv CTEMEeHb UX B3aUMORENHCTBUS ; C
aTMocdepori. L . : .

Brlty BBIMOJNHEHDBI KAK. TEOPETUUECKHE PACUeThl 3aBUCHMOCTH YHCNIA HHTEPBATIOB 3a/laHHOM IITHTENbHOCTH
oT aTMOCepHOTO AABIIEHHH, TAK 1 SKCIIEPUMEHTANLHBIE U3MEPEHNA 3Toro napaMerpa. O6HapyKeHO TOUHOE
COOTBETCTBME PacCUMTAHHBIX BEIHYMH C PEAJIbHO HAOGMIOmaeMBIMM, B IIHPOKOM RHalla3oHe  3HaAUYEHMIA
HHTepBanoB- 0T 2 mo 500 Mc. Ilpm sTOM HamHume OrpoMHOIL -6asbl HAHHBIX IIO3BONHIO ONpENeNiTh
Gapomerpuueckuit koaddunnent He B nenom o HM, a ans pasnuunbx BpeMEHHBIX MHTEPBANOB MEXIY
ummynbcamy. Hampumep, ompenenuTs 6apoMeTpHyuecKHit K03 OHIHEHT TONBKO IS TeX HHTEPBAIOB MEXIY
HMIyJbCcaMH, KOTOPHIE JiexaT B mpefenax 2100-2110 mxc, 2110-2120 Mxc u T.n. OnHaxo,.juid ManbIx
uHTepsanos (MeHee 2000 MKC) MEXIY UMITynscamu SapoMeTpuyeckuit Ko3QPUIIUEHT PE3KO OTKIOHSETCS OT
PaCcueTHOI 3aBHCHMOCTH M HAUMHAET PACTH, B TO e BpeMms M3 IPEXHUX PabOT M3BECTHO: OT 2000 MKC B
CTOpPOHY YMEHBILIEHHs pacrpefielieHHe HMHTEepPBaNoB HAuMTaeT OTKIIOHATHCH OT nyaccoﬂoacxoro a IpH
3HaYeHuax < 100 MKC JONM4 JHTEPBAIOB, CO3NAHHBIX MHOXKECTBEHHOCTHIO, OoJiee ueM “Ha IIOPANOK
HIPEBOCXOIMUT UMCIO TAaKUX K€ MHTEPBANIOB, olpefielieMoe paciipenenenem ITyaccona.

Hccnenosanue 6apoMeTpUUeckoil 3aBUCHMOCTH B Pa3HBIX MHKPOCEKYHIHBIX MHTEpBagaX NMOKa3biBaeT, YTO
KOPOTKME HMHTEPBANE MMEOT OTIMYHBIA OT crappaprHoro nna HM 6apomerprueckuit kosdduument.
Tlpenenst mefcTBHS 9TOTO. AHOMATBLHONO GapOMETPHYECKOTO Kod(pulneHTa ‘COOTBETCTBYIOT. TIpEAie/aM
BNMAHHMA MHOKECTBEHHOCTH Ha cuer HM. Taxum obpagom, TOyHYEHO CBHETENBCTBO, UTO MHOKECTBEHHOCTH
1a HM npousBomaTcst IpyToit KOMIIOHEHTO! BTOPUUHBIX KOCMHMYECKUX Jydef C HHEIM 6apomeTpuquKuM
ko3 PHLHEeHTOM.
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C 2009 roma mccnenoBaHMe KOCMMYECKHMX NydeH B AManasoHe sHeprui 10 — 1000 IIsB nposopmtes Ha
ycraHoske Tynka-133, pacronoxenHoit B TyHkuHCKoi nonuHe (pecmy6nuxa BypsTus) B 50 kM oT o3epa
Baitkan. Ycranoska perucTpupyeT KOCMUUECKHE JIyUYH 110 UEPEHKOBCKOMY CBETY, H3Iy4aeMoMy B atMocdepe
sapsmxeHHbIMY yacTuiiamu [IAJI # cocTOUT U3 175 ONTHYECKHX RETEKTOPOB, PACTIONOKEHHBIX Ha TIOmany 3
KB.KM. BKIioueHHME CHMHTHUINALMOHHBIX JIETEKTOPOB B COCTAB YCTAHOBKM TyHKa-133 [O3BONMT
peTMCTPHPOBATh HE TONBKO 4YepeHkoBckoe wuanmyuenHue IHAJL, HO M ero 3MEKTPOHHYIO M MIOOHHYIO
KOMIIOHEHTE], ¥, CIENOBATENbHO, NAacT BO3MOKHOCTh IIONYYATh KayeCTBEHHO HOBLIE SKCIIEPUMEHTAIIbHbIE
HaHHBIE O KOCMMUYECKMX Ny4aX B obmactm sHepruft 10 — 1000 IIsB. CUMHTHANALUMOHHEBIE AETEKTOpHI
TIO3BONIAT BECTH KPYTIIOCYTOUHYIO PErMCTPAIUIo COOBITHII, YTO IPHBEET K YBENUYEHHIO CTATUCTHKY, B TOM
yucire M B obmactu sHepruit Bhime 100 ITsB. IlosBHMTCA BO3MOKHOCTH IIpoBefeHHs aBCOMIOTHOM
IHEPreTHYECKON KaNMOPOBKM UEPEHKOBCKONM YCTAHOBKM M YIYUIIMTCH TOYHOCTH BoccTaHoBmenus LIAT,
MOCKOJIBKY ~ yBeNMWYUTcA 00BeM HHQOPMAalMM, MONYyYaEMOM M3 KaXHOTO OTHENBHOrO  COGBITHAL
DHepreTHUeCKUil [UATIa30H PETHCTPAUU COOBITUIT PACIIMPHUTCS B 0GNACTb CBEPXBBICOKUX SHEPTHUIL.

B Hacrosmeit paGoTe BBITIONHEH pacyeT OCHOBHBIX XapaKTEPHCTHMK IIPOEKTHPYEMOi CLHHTHIIANUOHHON
YaCTH YCTaHOBKY TyHKa-133, B XOfe KOTOPOTO OIJI0 IMONYYEHO CeqyoLIee.

CHUHTHIIALKOHHAA YCTaHOBKa TIO3BONHT BeCcTH 3¢ deKTHBHYI0 perucTpaunnio cobbituit IIIAJI (BeposTHOCTS
perucrpauMu pasHa 90%) Ha mmomanu 0.5 KBKM HauMHasg ¢ 9Heprum E0 = 8 TIaB. Juepretnueckoe
paspellleHMe YCTAaHOBKM B CIy4ae MCIIONB30BAHMA paspaboranHoro Merona o6paGoTkH coObrTmit,
OCHOB2HHOTO Ha aHaJIM3e pe3yJIbTaTOB pacuera Iporpammel Aires, mpu EO = 1 I19B coctabnser 18%, a mpu E0
> 10 IIsB - B npemenax 15%. AGcomoTHas omubKa B onpefeneHuy nonoxerus ocu 1TAJI He npessiaer 17
M [ SHEPrHH IIOPOTOBOM perucrpanuy ycraHoBku 10 I[1sB u cumxkaercs mo 5 M 1mpu sHeprum 100 ITsB.
Haunnas ¢ sxepruit 10 I1sB, momHoe YMCIIO 37IEKTPOHOB BOCCTAHABIMBAETCA C TOUHOCTBIO He XyXe 10%,
TOJIHOE YHCNIO MIOOHOB — 25%. IIporpamMma oGpaGOTKH CMOHEIMPOBAHHBIX COGBITHI MO3BONSET
BOCCTAHABIHMBaTh CTENIEHHON SHEpPreTMYECKHi CIIEKTP IEePBUYHBIX KOCMHYECKHX Jydel, I10Ka3aTenb
CTEIEHH KOTOPOTO COOTBETCTBYET 3aJI0KEHHON B ITPOTpaMMy MORENHPOBAHNUA BENUUKHE,

PazpaGoranHoe mporpamMmHoe ofecmeuenue GymeT - MCIIONB30BAaHO  JUI  AQHANH3a  peaNlbHBIX
SKCIepUMEHTANBHBIX aHHBIX, KOTOpHIe B OnmkaitieM GyayineM OYRyT 1ONyYeHBI Ha CHMHTHIUIALHOHHOMN
ycTaHOBKe B TYHKHMHCKOI HONHUHE, ‘

4

KpaTkocpouHBI¥ HPOTHO3 3EMIIETPACEHHUH PEerucTpaltier II0OTOKOB
HENTPOHOB ¥ 3apsHKEHHBIX YaCTHIL] HU3KHX 9HEPTUM

Author: Mr, MAKSUDOV, Asatulla *
Co-Authors: Dr. NURITDINOV, Khusnudin *; Prof. LUTPULLAEYV, Sagdulla '; Mr. SHAYAKUBOV, Diyor *
! Physical-Technical Institute of the Academy of Sciences Uzbekistan

Carresponding Author: tsju@uzsci.net

PaspaboTana anexTpoHHad ycTaHOBKA HOBOTO METOMA - ONHOBPEMEHHOM PErHCTPAL[HU TTOTOKOB HEUTPOHOB U
3apsUKEHHBIX YacTHLl HM3KMX SHEPTHil [Id KPaTKOCPOUHOIO IPOTHO3a 3eMIIETPICEHMH NPUXOMAIIMX B
paguanbHOM HANpPABIEHHH M3 TAyOHMH 3eMiH, ABIAIMIMXCS II0 COBPEMEHHBIM IIPEACTaBIEHUAM
«OTKIIMKOM» TEKTOHMYECKUX IIPOLECCOB Ha HaKaIllmMBaeMble B 3eMHOH Kope HampsxeHus. [IpuBogurcs
3aperucTpMpoBaHHLIE HaHHBIE 32 1.5 rofa.
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Coburte GLE 6 suBaps 2014

Author: Dr. BALABIN, Yury '

Co-Authors: Mr. GERMANENKO, Alexey 4 Dr. VASHENYUK, Eduard %; Dr. GVOZDEVSKY, Boris '
! Polar Geophysical Institute

® Polar Geophysical Institute of RAS

* Polar Geopgysical Institute

Corresponding Author: balabin@pgia.ru

Cobrrtie GLE (1asemHoe Bo3pacTaHye B KOCMHUECKHX JIydax) Ipon3sonio 06.01.2014 B 08:10 UT. 3to sTOpoe
co6bITHE B 24-M IMKIe coMHeuHoM akTuBHocTHU. GLE 6blT0 CBA3aHO C HaleKoll 3aauMO0BOI BCIBIIIKON Ha
Conuue. To 5TOJ MpHUMHe B PEHTTeHOBCKOM M3NydeHHM BCHIHINKA GhUla oyeHb ciiaboit. Bospacranme Ha
HEMTPOHHBIX MOHHTOpax ObINO BechbMa cnabbIM M 3apeTMCTPHPOBAHO - TONBKO HA HEDOJBIIOM YHCIe
ONAPHBIX cTaHUMI MupoBoi cetm HM. Ha mByx monapueix craHuusx, Baperu®ypr u IOxkubiil nomnsoc,
OTMeYeHO BO3pacTaHMe OKONO 3 %, Ha APYTMX CTAHLHMAX elle MeHble. [To 9Tol mpHYMHe NMONHLIA aHANU3
coOBITHA 1O pa3paboTaHHOM MeTOAUKe IIPOBECTH HeBo3MoXxHO. OOHaKo, HA OCHOBE HAHHDBIX MHPOBOH CETH
HM, pacronoxeHMHM HMX KOHYCOB ITpHEMa, M3MEPEHHI IOTOKA SHEPIMYHBIX HPOTOHOB Ha KOCMHYECKHX
anraparax CHenaHb! OUEeHKY CIeKTpa U NUTY-YTNOBOTO paciipefienenis CONHeYHbIX IPOTOHOB C YHEPTUAMU
1o 500 MsB.

6

ToHKast CTPYKTYpa ¥ pa3iiuyusa BO MHOXKECTBEHHOCTAX MAaIbIX U
0onpIIMUX 3HaAYeHuii M

Author: Dr. BALABIN, Yury '

Co-Authors: Dr. GVOZDEVSKY, Boris *; Mr. GERMANENKO, Alexey :
! Polag Geophysical Institute

¢ Polar Geophysical

* Polar Geophysical Institute

Corresponding Author: baléb'm@pgia.ru

TIpomomKaeTca WCCneNOBAaHHe MHOXECTBEHHOCTM Ha HeliTpommbix Moumropax (HM) B Bapenubypre
(Imuubepren), Anarntst, Mocksa, moc. Heitrpuro (Ces.KaBkas) ¢ OMOILbI0 HOBOI CKOPOCTHON CHCTEMBI
c6opa, QuKcHpyWel NPUXOR Kaxgoro ummynsca oT HM ¢ Tounoctbto 1 Mkc. Brmaromaps BbICOKOH
TOYHOCTH OTIpeHesIeHHs] BpeMEeHH IIOABICHMA Kak[Ioro HMmynbca HM, umeerca BO3MOXKHOCTb HCCIIEOBATh
TOHKYIO IIPOCTPAHCTBEHHYIO I BPEMEHHYIO CTPYKTYPY COGBHITUI MHOXECTBEHHOCTH. Ee aHAN3 TIOKa3kIBaeT,
YTO C POCTOM HOMepa MHOXECTBEHHOCTM M IIPOHMCXONUT 3BONIOUMS CTPYKTYPH!, ¥ npu M > 20-40 ee
IIPOMCKOXKMNEHUE MOXKET OBITh OGBACHEHO TONBKO JIOKANBHBIMY aTMOCQEPHBIMM JIMBHAMH. Bruty
ompereNneHH! pasMephl M MHTEHCHBHOCTD 3TUX JIUBHEM.
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MopepHu3anus HEMTPOHHOTO MOHHUTOpPAa B AlaTUTax

Author: Mr. GERMANENKO, Aleksei !

Co-Authors: Dr. BALABIN, Yury % Dr. GYOZDEVSKY, Boris % Prof. VASHENYUK, Eduard * Mr. SCHUR, Leonid >
' Polar Geophysical Institute, Kola Science Center, Russian Academy of Sciences

? Polag Geophysical Institute

® Polar Geophysical Institute

Corresponding Author: germanenko@pgia.ru

Ha Hefirponsom Monurope (HM) B Anarurax Gslia mposefeHa riyGokas MoXepHH3AaLMs. YCTaHOBJIEHHI
HOBbIE YCHNUTENN-TUCKPHUMHUHATOPH!, KOTOpHle OBUIM paspaGOTaHbl, OTNaXeHbl M WUCHbiTaHsl B IITH.
YcraHoBNEHa CKOPOCTHAA cUCTeMa cO0pa, PeTHCTPHPYIOLIAd IPHXO KAXKLOr0 MMITYIbCa C TOYHOCTBHIO 1 MKC.,
Taxas cucrema yxe faBHO pafoTaer Ha ct. Bapenu6ypr, Mocksa, Bakcan. HM B Anatutax yukunonupyer
¢ 1969 1, BXomuT B MHUpoByK ceThb HM. [Ina mpopomkeHMs NIMHHOTO psjfa HaHHBIX COXPAHEH IPEeXHUN
¢opMmar ¢ pasmenmeHHeM Ha 6omslnoe M Manoe MeprBoe Bpemsa. Cosman HoBeIT MPD-dopmar xpanenus
uadopMauMy © BpeMEHH IIpHXOfa KaKAOro uMIyiabca, KaHan GoJbIIOT0 MEPTBOTO BPEMEHH,
CYLIECTBOBABINHMI HA CTaHIMM C MOMEHTa Hauana ee paGoTH, COXpaHeH B IIENAX MPONOINKEHUS ANUHHOTO
pAina OMHOPORHBIX MAHHBIX. Terleph OH peanH30BaH NPOIPAMMHO, IIOCKONBKY HMeercd MH$opMauus o
BpeMeHH ToaBIeHMA kaxporo ummynsca HM. Hosas cuerema cbopa mpemnHasHaweHa O MCCNEROBAHMS
OHICTPBIX (MECITKM M COTHM MKc) IpolleccoB Ha HM: MHOXeCTBEHHOCTh, aipoHHBIE NHBHH. Kpome
CTaH[apTHOTO pa3pellieHHs B 1 MMH HOBasg CHCTE€Ma II03BONseT mouydarh u3 MPD-garinos cuer HM c
MoGEIM BpEMEHHBIM paspellleHHeM BINIOTh 0 1 CeK M MEHBIIE, eCclM Takas 3a/iada BO3HHKAeT.

8

Bnusaue BHeUTHUX YCJIOBI/Iﬁ Ha MHOXE€CTBEHHOCTH C MalTbiM M

Author: Mr. GERMANENKO, Aleksei '

Co-Authors: Dr. BALABIN, Yury % Dr. GVOZDEVSKY, Boris >

! Polar Geophysical Institute, Kola Science Center, Russian Academy of Sciences
? Polag Geophysical Institute

® Polar Geophysical Institute

Corresponding Author: germanenko@pgia.ru

Tponomkaerca u3yueHue cOOBITHI MHOXECTBEHHOCTH Ha HEHTPOHHBIX MoHHTOpax (HM) ¢ nomomisio HoBolt
CKOPOCTHOM CHCTeMO# cOopa, ycraHoBmeHHONX Ha cr. BapenuGypr (IImmuGepren), Amarutsi, Mocksa,
Baxkcan (mroc. Heiitpuno, Ces. Kaskas). B cuny Toro, uto s COGBITHS MHOXECTBEHHOCTH ¢ HOMepoM M<5
CYIIECTBYET He Mallas BEpPOATHOCTh ee o0pasoBaHHA IYTEM CHy4alHOTO coBmafeHHa ummynscos HM
(moxHoe cobeiTve M), mpembIAyIIME MCCIENOBAHMA TIPOBOAMIIMCH JUIA 3HaueHHH M=5, rne BepoATHOCTH
MOSBIIEHUS JIOXKHBIX COGBITHH HHUUTOXHad. B 9Toit pafoTe NpemcTaBIeHbI Pe3yJbTAThl HCCIEHOBaHUA
MHOXeCTBeHHocTel ¢ ManeiMm M (M = 2-3), NpoBefeHHOIO Ha OCHOBE YIYYLIEHHOr0 AanropuTMa
OETEeKTHPOBAHUA COGBITHII MHOKECTBEHHOCTM. BepoSTHOCTh 3aCUMTHIBAHMA NOXKHOTO cobeiTHa M
yMeHbIIeHa Ha ABa nopsaaxa, Konuuectso cobuitiit ¢ M=2-5 focTaTouHo, yTOGH MCCIEROBATh HX BapUaLlHU
¢ TpueMIeMoll CTaTHCTHYecKoil TouHoctsio. B Bapenubypre u Mockse Opimn o6HapyxeHBI Ce30HHBIE
BapHaLUMK¥ BO MHOXECTBEHHOCTsX ¢ M = 2-5, orcyrcrByromue B Amnaturax u Baxcane. Ilpennoxero
BO3MOXKHOe 00'bsICHEHHE 3TOTO ABIIEHHA.
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l'amma-msnyuyenue cBepxBbIicOKUX 3Hepruii Knacrepa I'anakruk Ilepces
¥ €r0 BO3MO)KHas nmpupoga

Author: SINITSYNA, Vera Georgievna
Co-Author: SINITSYNA, Vera Yurievna !
' PN. Lebedev Physical Institute, RAS

Corresponding Author: sinits@sci.lebedev.ru

Cxomnnenne TajJakTHK B co3pesnuu Ilepces, kak M Apyrve CKOINEHMA, yKe OaBHO pacCMaTpPHBAIOTCA Kak
BO3MOJKHBIE KAaHIMAATHl . B MCTOUYHHMKU TaMMa-M3Iy4YeHHA BBICOKHX M CBEPXBBICOKMX SHEPruil
TeHepPHPOBAHHOrO pasMIHMYHBIMU MexaHu3MaMH. B skcnepumente IITAJIOH mpoBopaTcs AonroBpeMeHHBbIE
KCCTIeNOBaHNsA LHEHTPANbHON TanakTukM ckomnerna —~ NGC 1275. IlpencraBieHs! pe3ynbraThl MHOTOJIETHHX -
Habmonennsii akTupHOM ranakTuku NGC 1275 npu sHepruax 800 ['sB-40 TsB, ofHapyeHHOI TeneckonoMm
IJAJIOH B 1996 r. [Tony4yenHble faHHbIE TPH CBEPXBBICOKUX SHEPTHAX, 4 MMEHHO H300pa)KeHHs TalakTHKU
U ee OKpeCTHOCTel, a TakKe TEpEeMEHHOCTh M3NMy4eHHd, yKas3blBalOT Ha TO, YTo 13B-oe ramma-uanyuyeHue
ofpasyeTcd B pe3yNbTaTe LENOTO psAfa IIPOIECCOB: a MMEHHO, 4acTh 3TOTO H3NYyYeHHs TeHepHpyercs B
pesynbTaTe peNATHBUCTCKHMX BHIOpocoB B caMmoM sappe ramaktuku NGC 1275, Torma kak Hamuyue
HpoTHKEHHOH CcTPYKTYph! BOKpYr NGC 1275 CBHIETeNBCTBYeT O B3aHMOMENCTBHMH KOCMHUECKHX Nyyel H
MAarHUTHBIX TIONEH, reHepUPYIOIIHXCA B BEIOpPOCcax HEeHTPa TAlakTHUKY, ¢ ra3oM ckomnenus [lepces.
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OcraTKM CBEpXHOBBIX 000JIOUEUHOTO THUIIa KaK MCTOUHHKH
KOCMMUECKUX JIydell B Hanuel 'anakTuke

Author: SINITSYNA, Vera Georgievna !
Co-Author: SINITSYNA, Vera Yurievna !
' PN. Lebedev Physical Institute, RAS

Corresponding Author: sinits@sci.lebedev.ru

VcenenoBanye NOKANbHBIX UCTOYHMKOB raMMa-KBAHTOB CBEPXBBLICOKHMX SHEPTHI M0ObIMH METOOaMH, B TOM
yuCcoe ¥ 3€pKaTbHBIMH TENeCKONaMM YepeHKOBCKOTO M3NMydeHHd, 3aTPaTHBAIOT IIpo6neMy HpPHPONB!
KOCMUYECKHX JTydeil M COOTBETCTBEHHO PONb ['aaKTHKM B MX reHepalluu. B HabirofeHHAX TelecKoIoM
IIAJIOH swicoxorophoil obceppaTopun na Tanp-Illane momyuenbl namHble: 3HEpTeTHYECKHE CIIEKTPBI,
CIIEKTpanbHble SHEPreTUYecKHe paclpefeNeHus M H300PaKeHHA M0 TalakTHIECKUM OCTaTKaM CBEPXHOBBIX
oBonoueunoro tuna Tuxo, Kaccuomes A, IC 443 u $\gamma$Cygni SNR. DxcnepuMeHTanbHble DaHHbIE
TIORTBEPAMIM TIPEfiCKa3aHKe TeopUH 00 anpOHHOM MeXaHH3ME FeHepalHy raMMa-KBAHTOB CBEPXBBICOKHX
SHeprHil B ocTaTKax cBepxHOBBIX Tuxo, Kaccromesn A u IC 443,
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HonrospemenHsie nccnegopanusa O6macru Cygnus X npu
CBEPXBBICOKUX YHEPTUAX

Author: SINITSYNA, Vera Yurievna '
Co-Author: SINITSYNA, Vera Georgievna '
Y PN. Lebedev Physical Institute, RAS

Corresponding Author: verasinsin@gmail.com

O6nacts Jlebena (Cygnus X) comepkMT Pl MOIIHEIX MCTOUHHMKOB PafHO M PEHTTEHOBCKOTO M3ITyYeHHH,
KOTOpbIE TAKXKE PAacCMATPUBAKT Kax NOTEHIMANbHbIE MCTOUHHMKH M3IIyUeHHsS BHICOKHX U CBEPXBBICOKUX
sHepruil. OQHUM M3 TAKMX HCTOYHMKOB ABIIAETCS MacCHBHasg JBojtHas cucrteMa Cyg X-3, cHCTeMaTHUeCKH
Habmomaemas Ha Teneckone IIAJIOH ¢ 1995 roma no Hacrosmee BpeMs. Pesynprarsr HaGmopennit Cyg X-3
IIpENICTABIEHB! CIIEKTPAMH TAMMAa-H3NydeHHd ¥ N306paxkeHNsIMU 1ipu 3Heprusx 800 [sB — 85 TsB. B mone
sperus temeckoma IITAJIOH, 6pin ofHapyeH MCTOUHHMK TaMMa-M3JyUeHHMA CBEPXBBICOKHX SHEPTHII,
pacnonaranomumiica B ~2"0 ot Cyg X-3 no cBOMM KOOPAMHATAM COBMAMAOUINI C M3BECTHBIM MCTOYHHKOM
pamio M PEHTTeHOBCKOTO M3JyUeHMs — OCTaTKoM cBepxHoBoit yCygni SNR, IlpencraBneHB! CreKTpHI,
CTIeKTpaNbHOe SHEpreTHUecKoe pacmpefeneHue M usobpaxenne yCygni SNR 1o pgaHHbIM Temeckoma
IIIAJIOH B guanasoue sxepruit 800 I'sB - 50 TaB.
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V3yueHue BHETalaKTU4Y€CKOT0 (OHOBOTO M3IyUYeHHs B HaOIIONeHUIX
panékux AKTMBHBIX ['anakTuueckux Simep npu cBepXBBICOKUX dHEPTUAX

. Author: SINITSYNA, Vera Yurievna *
Co-Author: SINITSYNA, Vera Georgievna '
! P.N. Lebedev Physical Institute, RAS

Corresponding Author: verasinsin@gmail.com

Jns M3yyeHHUs BHeEraJakTHYecKoro (OHOBOTO HM3Ny4YeHHMs HeoOXONMMO MMeTb MH(OPMALMI O CHEKTpax
GONBIIOr0 KOMHUYECTBA METATalakTHUECKHX MCTOYHMKAaX TaMMa-M3NyueHHUs CBEPXBBICOKHX SHEprHi
HAaXOAALIMXCA Ha KOCMOJIOTHUECKUX PACCTOAHMAX COOTBETCTBYIOINMX PasMTHYHBIM KPacHBIM cMemleHMsM. B
skcepumente [IJAJIOH, mpu sueprusx 800 [5B - 100 TsB, mposemeHsl HaOWOmeHMA AKTHBHBIX
Tanakruueckux fAnep (Alfl), HaxomsIIIMXCA Ha PA3MYHBIX PaCCTOSHHAX C KPACHBIMM CMelleHraMu ot 0.0179
mo 1.375, a umenno: NGC1275 (z=0.0179), Mkn421 (z=0.031), Mkn501 (z=0.034), Mkn180 (z=0.046), 3c382
(2=0.0578), 4c+31.63 (2=0.295), O] 287 (z=0.306), 3c454.3 (2=0.859), 4c+55.17 (z=0.896), 1739+522 (z=1.375).
OfnapyxeHue WCTOUHMKOB T5B-oro ramma-msimydeHus . GONBIUMMHM KPAaCHBIMM  CMeIEHHAMH,
CBUJETENHCTBYET O TOM, UTO BHETalakTHUYecKoe $OHOBOE H3NTYyUEeHHE HMEET MEHBUIYIO CPEAHIO IIIOTHOCTD
QOTOHOB, M, CIENOBATENBHO, CKOpPOCTh (OPMHpPOBAHMA TIEPBHIX 3Be3]] ObINAa 3HAUUTENBHO HIDKE, UeM
TIpenIonaranoch paHee. TakxKe, BO3MOKHAd HHTepIperalus HaGTIONAEMOTO H3NYYEHHsS CBEPXBBLICOKHX
sHepruil ot ganékux ATfl, B nepepaccesHun nepeuuHbIX TaB-bix POTOHOB Ha yacTHLAX TEMHOH MaTepuH,
Tak HasbiBaeMbIx WISP — ci1a6oB3aMMOMEICTBYIOIIMX JETKUX YacTHLAX, KAHAMAATAMH B KOTODBIE CITy»aT
AKCHOHOITOROGHbIE YaCTHIIBL
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Habmomenna AxtuBHBIX SIgep l'aakTHK ¢ KpaCHBIMH CMEIEHUAMH Z
=0.0179 —- 1.375 Ha 3epKaJIbHOM YepeHKOBCKOM Teleckore [ITAJIOH
Author: SINITSYNA, Vera Georgievna |

Co-Authors: ATIABEP/IfH, AJO. '; AHIIPEEBA, M.C. ; BATIHITUH, K.A. }; BOPHCOB, C.C. '; BONOX, U.I. ;; UBAHOB, U.A. |,
KUPUYEHKO, AM. |; KITUMOB, AW ', KOXKYXOBA, UI1. |; MAMAEBA, 10.5. |; MUP3A®ATHXOB, P.M. |; MOCEMKO, HUL %
HUKOIIBCKWH, C.U. 1; SINITSYNA, Vera Yurievna *

! PN. Lebedev Physical Institute, RAS

Corresponding Author: verasinsin@gmail.com

PagnorpoMkue akTHBHBIE A1pa ralNakTHK, HMeIOIee pafio-U3TyueHHe IperMylilecTBeHHO U3 o6nacTu aapa,
a He MIPOTKEHHBIX CTPYKTYP, YACTO OTHOCAT K KIIaccy 671a3apoB M K HUM OTHOCST TakMe OGBEKTHI, KAK PaiHo
KBasapbl C IUIOCKMMHM CIeKTpaMu M o6bekts THma BL Lacerta (mauepruner). ITpencraBnensr pesynbTaTsl
JONToBpeMEHHEIX HAaGMONEHNI PaiMio KBa3apoB ¢ INIOCKHMHM CIIEKTPaMH, CPEH KOTOPHIX, HATIPHMEp, TaKoH
M3BECTHBIM BO BCEX HMMama3oHaX SHEPTHH 0OBEKT Kak 3c454.3 (z=0.859); xBasap ¢ GONBIIMM KpacHBIM
cMemeHneM 1739+522 (4c+51.37) (z=1.375) n nabGmiogaemsle Fermi LAT npu BbICOKMX 3HEPTHAX KBa3apbl
4c+31.63 (2=0.295), 4c+55.17 (z=0.896), a Takke uspecTHoro o6bexra Tuma BL Lacerta - OJ 287 (z=0.306),
KOTOpBIiT GBI HeflaBHO 0GHApYXeH B HaOMIOMeHNIX 3epKaNbHBIM YepeHKOBCKUM TejeckorioMm IITAJIOH mpu
CBEPXBBICOKMX OSHEpPTHAX. PesynbraTsl HaONIOOeHHH BceX O0O0DBEKTOB IIPENCTABIEHBl  CIEKTPaMH
raMMa-H3NyJdeHHs, CIIEKTPANTLHBIMI 3HEPTETHUECKUMH pacrpefeNIeHHAMU U H300pakeHHAMH TIpH S9HepPTHAX
6onsuie 800 I'3B. B HabmiogeHnax 6BUIH BBIABIEHA NIEPEMEHHOCTD M3NMYUeHHs BO BCEM IIMPOKOM HHAna3oHe
SHEPreTHYEeCKOTO CIIeKTpPa, BKIIIOYas M 0651acTh raMMa-H3lydyeHHs CBEpPXBBICOKHUX 9Hepruii, Ilpencrasnennsle
HaOmoieHUs BeAyTcs Ha 3€pKallbHBIX uepeHKoBckHx Teneckomax IIJAJIOH na Taus-Ilausckoit
BBICOKOTOPHO¥ HayuHoI craHuuy Pusnyeckoro HHeruTyTa MM. ILH. JleGenesa.
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I/Isyqune ABYXYaCTUYHBIX YTTIOBBIX Koppenﬂunﬁ BO B3aUMOOEMICTBUU
YacTUL] KOCMHUYECKOTO M3JIyYeHMs ¢ MHIIIEHbIO Ha BhIcOTE 3340 METPOB
HaJ ypoBHEM MOPH

Prof. SADYKOV, Turlan '
! Institute of Physics and Technology, Almaty, Kazakhstan

Corresponding Author: turlan43@mail.ru

Ha koMmmekCcHOM yCTaHOBKe PacIIoNIOKeHHOI Ha BbicoTe 3340 METpOB HaX yPOBHEM MODH, COCTOAIIEN M3
HOHM3ALMOHHOTO KATOPUMETPa, PEHTTEHOIMYIbCHOHHOM KaMephl 1 MUILIEHH PACIIONOKEHHON Ha BbicoTe 11
MeTpoB O6bUTO 3aperucrpupoBaHo Oomee 20000 B3aMMONEHCTBMI C WM3BECTHOH TEPBUYHON 3sHeprued
M3MEPEHHO! B MOHM3allMOHHOM Kanopumerpe. ITo CIEUMATHEHBIM KPHTEpPUAM, pa3palOTaHHBIM ITyTeM
MomenupoBaHus, Gsuiy oToOpaHb! fomee 500 ceMeficTB raMMa-KBaHTOB T€HEPHPOBAHHBIX B MumeHd. Hna
raMMa-KBaHTOB OTOOpDAHHBIX CeMEHCTB OBUIH IIOCTPOEHB! YINOBBIE KOPPENALYHU C Pa3HOCTBI0 OBYX YACTHI
110 a3UMYTANbHBIM YITIaM M rceBnoOsicTpotaM. B monydyeHHOM pacrnipefieneHHM HaOIIONAIOTCA 1Ba MHKa C
pasmepaMH IO asMMyTy OT - 0,5 o +2,0 ¥ 1Mo KBa3uGHICTPOTE - MEPBHIit MUK OT 4,5 [0 2,0, BTOpO# oT 1,0 0O
-1,5.
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BAPMAIIVIM TEMITIEPATYPBI PA3JIMYHBIX UI3OBAPUYECKIX
YPOBHEN ATMOC®EPHI ITO JAHHBIM KOCMNYECKUX JTYUYEU

Author: Dr. YANCHUKOVSKY, Valery '
Co-Author: Mr. SYUNYAKOV, Sergey '

! Federal State Institution of Science Geophysical Survey of Siberian Branch of the Russian Academy of Sciences

Corresponding Author: vjanch@gs.nsc.ru

BpeMennble BapHallMHM MHTEHCHMBHOCTH KOCMHYECKHX IIyyed IIPEACTaBNAKT COGOH CYyHepIIO3UIIHKIO
3¢ dexToB pasnTHUHON TIPUPOALI, BKIOYad U armocdepnsle sddexTn. Ilocnemuue o6ycnoBNeHE! B IIEPBYIO
ouepeflb U3MEHEHHSMHM TEMIIEPAaTypbl M IIIOTHOCTHM atMocdepnl. Pasnenenue HaOmiomaeMbIX Bapualyit
MHTEHCHBHOCTH KOCMUYECKHX ITy4ell Ha COCTaBISIOLINME OCYINECTBIAETCA C TIOMOLILIO CIIEXKTPOTrpadiueckoro
aHanu3a AAHHBIX MHOTOKaHANbHOM perucrpauuu. Ilo BhimeneHHoMy TakuMm o6pasoM TeMIepaTypHOMY
5PPeKTy KOCMHYECKHX Nydel M HajileHHOMY paHee IKCIEPMMEHTAJLHO DACIpefielIeHUI0 IIOTHOCTH
TEMITEpaTyPHBIX KO3Q(HIIMEHTOB OIpeNeNdeTcd BBLICOTHBII NpPOQUIL TeMIepaTypsl aTMocdephl H3
pelueHNs CHCTEMB] YpaBHEHHA TeMIIEPaTyPHEIX BapHalliii HHTEHCHBHOCTH KOCMUUECKUX JTyUeit,
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BospacraHus nmpu3eMHOro raMma-oHa BO BpeMst 0CaJIKOB: I/ie ¥ KaK
9TO ITPOUCXOMUT

Author: Mr. GERMANENKO, Aleksei '
Co-Author: Dr. BALABIN, Yury
! Polar Geophysical Institute, Kola Science Center, Russian Academy of Sciences

2 Polag Geophysical Institute

Corresponding Author: germanenko@pgia.ru

lpogomxaeTcds MOHHUTOPUHI NPHW3EMHOTO TamMa-(OHA ¥ PErHCTpaUMs BO3PACTAHHIL, CBA3AHHBIX C
atMocdepHbIMM OCafKaMH, Ha CTAHITMAX KOCMUYECKUX Tyueii B AnatuTtax ¥ Bapenubypre (ILinuu6epren). B
Hacrosie!l pafoTe IpeNCTAaBIEHbl Pe3yNbTAaThl pPAAA  HOBBIX SKCIEPUMEHTOB, TIPOBEAEHHHIX Ha
yCOBEPINEHCTBOBAHHOM CHCTEME PETHMCTPAllMH TaMMa-H3/TydeHus B AnaruraX. OCHOBOH CHCTEMBI SBIAETCS
Ha6op U3 Tpex IpUOOPOB I U3MEPEHHS PAAUALIH: MATOT0 M GONBIIOr0 CHHHTUINAIHOHHBIX HETEKTOPOB
Ha ' ocHoBe KpucramnoB Nal(Tl) a Tawke pneTexTopa 3apsKEHHBIX YacTHII Ha OCHOBE CUETUHKOB
‘Teftrepa-Mronnepa. Manslil CUMHTHIUISIMOHHBIA ETEKTOP pPeETHCTpHUpPYET M3NyYeHUe B AuarazoHe 20-300
k3B, fombmioit ~0.2-5 MaB. C momorisio 60NBIIOTO CUHHTHIUALHOHHOTO AETEKTOPa U MHOTOKAaHANLHOTO
aMIUTHTYAHOTO - aHANKM3AaTOPa HENPEPLIBHO BENyTcs M3MepeHHs auddepeHIansHOTO cneKTpa ramma
H3ITyUeHHUA ¢ BpEMEHHEIM pa3peltieHyeM B 30 MUHYT B Ruanasone 0.2-5 MsB.

C navamoM paboTBl yCTRHOBKM B 2009 T cpa3y xe Onmo ofHApyKEHO HOBOE SBIEHHE: BO3PACTAHHA
raMMa-H3Ny4eHHs, Nagallero M3 BepxHel monycdeps!, Bo BpeMs ocagkoB. IPdeKT mpodBIancs Kpyribii
TOL IPH OCafKax B BUAE HOXIS MIH CHera. AMIUINTYHa BO3pacTaHMit JocTuraer 50 %. JJONOIHUTENEHBIMU
3KCIIepHMEHTaMH OBbIIIO [OKA3aHO, YTO 9TH BO3pAaCTaHMsi He CBS3aHBI C NPHCYTCTBHEM KaKHX- -nu6o
PanmHOHYKIHMEOB B OCAfKaX, HPOMCXOOAT TOJBKO ‘B 3NEKTPOMATHMTHOH KOMIIOHEHTE.: CHCKTpaJH:HbIe
M3MepeHHus NOoKA3IN, YTO BO3pacTaHue IIPOMCXOMUT B Auana3oHe 20 kaB — 2.5 MaB. )

HecMmotpst Ha To, yTO HaONIONEHMs BOSpAcTaHUi BeOyTCd MHOTO JIET M 3AIIMCAHBI yXKe ThICAYU co6m'rpm c
BO3pacTaHUAMH ramMMa-QoHa BO BpeMs OCAfKOB, IIONHOTO MOHMMAHMS NPUYMHB! M MEXaHM3Ma' TeHepalHy
noctuyb He yaaercs. OCHOBHas THIIOTe3a — TeHepalya AOMONTHUTENBHOTO TOPMO3HOTO M3NYUEHHS NETKUMHU
3apKEHHBIMH YACTHULUAMU B CHIBHOM 3JIEKTPHUECKOM mone obnaxos. [apHble TPYAHOCTH: BO- nemex B
TONAPHBIX PETMOHAX TPO30Bas AKTUBHOCTH Mana M OueHb Pefka, 3UMOM BOBCE OTCYTCTBYET, BO-BTOPBIX,
InuHa npofera raMMa-KBaHTOB C SHEPIHIMI B COTHH k3B He mpeBocxomuT 100-300 M, cleqoBaTenbHO, MECTO
HX TeHepalH He MOKeT OBITh BBIIIE 1 KM.

B paunoit pabore npenCTéBneHm OLIEHKH 5JIEKTPUYECKHX IToNeit B o6nakax Ha.OCHOBE SHEPTeTHYECKOTO
Gananca. ITo pesyneTaTtam M3MepeHuit nuddepeHIHANBHOTO CIEKTpa TaMMa-H3NyYeHHd IPY ocagkax 6bu1
BBIYHCNEH JOMOMHUTENBHEIA ITOTOK SHEPTHH. 3aTeM Ha OCHOBE CAMBIX OOIIMX TIPEMTIONOXEHHI O Tpolecce
HiepeHoca SHEPIUH M CPeHHX lapaMeTpax ROXKIEBOTO OGNAYHOTO CHOS CHenaHa OleHKa HaTpsKeHHOCTH
BIIEKTPHYECKOTO ION B o6make, HEOGXOMMMOH IS CO3NAHMA TaKoro IIOTOKAa sHepruu. IIpm cpenmeit
TonmKHe 06IaKa TAKOM JOMIONHUTEIILHBIN TOTOK 9Hepruy 6ynmer ofecieuer yxe npu 1.2 kB/M. Dro BronHe
pealibHas BeTUYHHA, GONBIIMHCTBO H3MEPEHHI SIEKTPUYECKOTO IToNIs B 0671aKax RAl0T BENHYMHY 2-5 KB/M. .
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Bo3Mo)KHbIe Ha3eMHbI€ BO3PACTAHUS COTHEYHBIX KOCMUYECKUX JIyuert
B 2012 r.

Author: Dr. KPIKVHOBA, Osera !

Co-Authors: Mr. HIKOJIAEBCKUI, Huxonait '; Mr. MATTUMBAEB, Anppet . Ms. HEINMAKWHA, Upnua L Dr. BEJIOB, Asaronuit %
Dr. EPOILIEHKO, Esrenns % Dr. SHKE, Bukrop 2

' Buemumym uonocdepnt

2 UI3MHPAH

Corresponding Author: krolganik@yandex.ru

CunTtaercd, 4TO [0 HACTOAIIETO MOMEHTAa B 24 IMKIE CONHEYHO AKTUBHOCTH 3aperMCTPHpPOBAHO 2
Ha3eMHBIX BO3pacTaHHd CONMHEUHBIX KocMMueckux myueit (GLEs): 17 mas 2012 1. u 6 ausaps 2014 .. U B
KonmHuuecTse, 1 B MommHOCTH GLES TekymIui IMKI ycTymaeT IpeRIIecTBYRINUM. CONHEUHBIX MPOTOHHEIX
COOBITHI, 3apeTHMCTPUPOBAHHBIX Ha CIyTHHKAX ObUIO 3HAYMTENBHO Oonblne — okoso 30. Mel pemmmn
MpOaHANU3ZUPOBATh IOBENEHME HHTEHCHBHOCTH KOCMHYECKHX JIydyeil Ha MHpPOBOM CETH CTAHIMUI
HEMTPOHHBIX MOHHTOPOB, B TeX COORITHAX 2012 T., KOTHa HaOMIONAICT 3HAUUTENBHBIN POCT MHTETPAIbHBIX
IIOTOKOB IIPOTOHOB ¢ 5Heprueit >100 MsB, a uMeHHO B cobpITHAX 27 siHBaps, 7 MapTa u 13 mapTa 2012 T.. Bee
5TH . COOBITHA MOXHO CUMTATh KAHAMOATAMH B Ha3eMHbIe BO3DPACTAHHA COMHEUHBIX KOCMMYECKHX INyUeil.
[o-BunuMoMy, B 24-M COMHEYHOM LHKIIE YXKe Habnopamochk Gonbite GLES, ueM 1npoko npusHaHo.

18

OCOBEHHOCTU MOAYIIILIUY KOCMIUYECKIX JIVUEN B OKTSBPE
~ HOSIBPE 2003 T _ |

Dr. CIOBHOB, Banepwuit ’

! Hnemumym conneuno ~ semnot gusuxu CO PAH, 2. Hpkymex

Corresponding Author: sdobnov@iszf.irk.ru

ITo maHHEIM MHPOBOM CETH CTAHLUMUI KOCMHUYECKHX nyqéﬁ METOJOM CIIeKTporpadHueckoil TinobasbHOMH
cbeMKH Hccnenosans! Gopbyu-addextsr 29-31 oktabpa u 20-21 Hos6ps 2003 T.

TIpuBeNeHH! CIEKTPbI BAPHAIMI KOCMHUECKMX JyUeif B STH TIEPHOMBI, a TAKXKe NOKA3aTENH CIIEKTpa
BApMALMI IIPH AIIIPOKCHMAIMHM CIIEKTpa CTeleHHOM (QYHKIMel OT KeCTKOCTH YacTHI B AMana3oHe
xecTkocreit or 10 mo 50 'B na pasHeix ¢asax pasputua dopbym-sdderra. ITokazaHo, uTo ITOKa3aTenu
CIIeKTpa BapHaLMil KOCMHYEeCKHUX JTydelt 20-21 Hos6ps 6onbine, ueM A coObITHA 29-31 OKTAGPS 2003 T,
HabmionaeMast BricOKas CTelleHb AQHU3OTPONIMM B YIVNIOBOM pacmpefmenenur KJI B mepuomsl
¢dop6ym-apdexToB B OKTAGpe — HosAOpe 2003 T, U3MEHUHBOCTD €e (asbl CBUAETENBCTBYET, BO-TIEPBHIX, O
BBIHOCE MarHMTHBIX 00ITaKOB, BO-BTOPEIX, — O BBICOKOI cTemeHH perynsapHoctd MMIT B aTHx cTpykTypax, a
HaJIM4yye OBYHAIpaBIeHHON aHH30TPOIIMK TOBOPUT O MeTieobpasHoit crpykrype MMII B mepuon cobsrtus
29 okTa6pa 2003 T.
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lopoBas Bapuanus B KOCMUYECKHX JIyYaX B 24-OM LIMKIIEe COTTHEWHOY
aKTHUBHOCTH

Author: Dr. BELOV, Anatoly !

Co-Authors: Dr. BALABIN, Yuriy % Dr. GUSHCHINA, Raisa *
' IZMIRAN

? Polar Geophysical Institute of RAS, Apatity, Russia

Corresponding Author: rgus@izmiran.ru

To. manHbIM MupoBoit ceTH HeATpoHHBIX MomMTOpoB (HM). B KocMHmueckmx nyuax (KH) o6HapyxeHa
anaqmenbnaﬁ TozoBas BapHanua B 2011-2013 rr. Bapnanus Ha6monae'rcn Ha BCEX CTAHIMAX: MPHUIIONAPHBIX,
cpeuHemnpomblx M . IPHSKBATOPHANbHBIX. Ona mpucyTcTByer M B wu3MeHeHusx motHocty KII,
TIOMYHYEHHBIX . MeTO,lIOM rnobanbHOi chEMKH. Pasa BapMaUMM C MAaKCHMYMOM B HekaGpe- mmape "
MHHHMYMO:1 B HiOHe-mione efuHa Ana scex HM. Ammmuryna Bapuauuu cocrasnseT =1 %. Bapnaum
OTCYTCTBYeT. Bce TIPEABIAYIIHE TONBI BINIOTD O CEMHIECATHIX TONIOB, Tl aHAIN3 TaKKe BBIABUI TOLOBYIO
BapHanuMio B TepUon 1973-76. Tlokazato, 4TO B TOT e Mepuon 2011-13 Ha6monaro"rcsl KBaSUTONOBbIE
BapHaliu Memnnaﬂemoro MarHUTHOTO IONA (Monynb BexTopa MMII), apyrux TapamerpoB MeKIITaHeTHOM
CRembl, (CKOpOCTb nm{amnqecxoe naBneHne COITHEUHOTO BeTpa) M. TlapaMeTpOB CONHEYHOTO MArHUTHOTO
TI07IA.. Sm Bapuaupm XOpOIIO COTNMACYITCA C BHIABIEHHBIMU BapHAUUAMH KII. B kauectpe BO3MOXHBIX
npwmn o6cy>x11arorca ase: 0CO6eHHOCTH COMHEYHOM aKTMBHOCTH HJIH ACHMMETpPHSA TeMochepsl.
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Bmmrme KOCMIUECKHX nyqen Ha M30TOIIHBII COCTAB HOBerHOCTI/I
Mapca

Author Dr VASILYEV Gennady

Co-Authors Prof OSTRYAKOV Valery % Dr. PAVLOV Anatoh ,VDOVlNA Manya
! Joffe Physical-Technical Institute

% St.Petersburg State Polytechnical University

Corresponding Author: gennadyivas@gmail.com

TanakTideckue 11’ coNHevynble KOCMHYECKHe JIY4H, B3aHMOMeCTBYs ¢ aTMocdepoil M rpyHTOM  Mapca,
3aMeTHO MEHSIOT M30TOINHBIE OTHOLIEHHS XUMUYECKUX 3]IEMEHTOB B BEPXHUX crosix MapCHaHCKOTO TPYHTA.
CpaBHHBAIOTCS U3MEPEHHbI Mapcoxomom Curiosity H30TOMHEI COCTAB TPyHTA €

TEOPETHUECKUMM pacueTHBIMH 3HAYE€HHAMH Ha ITyOMHaX 0 HECKOMBKUX METPOB.

IToka3aHo, YTO B IPEATIONOKEHHH ITOCTOSHCTBA CPEQHETO ITOTOKE KOCMHYECKUX

My4ert SKCHO3ULHOHHAA K033, He06X0MuMas st 00BACHEHHA IKCITIEPHMEHTAIBHEIX

JaHHBIX, HAKaINIMBaeTCs IIPH COBPEMEHHBIX YCIOBHAX BCEro 3a 50 MIIH. JIET. '

‘CpernaH ‘BBIBOL o HANMIHH CT0S BOMIBI (8-10 M) u/miu TMOTHOMH aTMOCCI)epr B paHHUI IEPUOM BONMIOLIHH
Mapca : :
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Pdusuka YCKOpeHuA PENIATHUBUCTCKUX ITIPOTOHOB B COTHEYHBIX
BCITBIIIIKAX

Author: Tlpog. [IOATOPHBIV, Urops '
Co-Author: Dr. TIO[TOPHBI, Anexcaunp
' Hncmumym Hucmumym acmporomuu PAH

% Gusuueckuil Huemumym PAH um. I1. H. Hebedesa

Corresponding Author: podgorny@inasan.ru

ConxewHasi BCIBIIIKA - IIPOIECC B3PHIBHOTO THIA B CONHEYHON KOPOHE, B KOTOPOM MOMKET BBIAETATHCA
sHeprus ~10*{32} apr B BUIe SIEKTPOMATHATHOIO M3NYUYeHMs B IIMPOKOM AMANA30HE UIMH BOJH, BKIIOYAs
TENIOBOE M JKECTKOE IYYKOBOE PEHTTeHOBCKOE H3NydeHue ¢ 3Heprueil mo 100 xaB. Temepupyiorca
CBEPX3BYKOBBIE BBIGPOCHI MacCh KOPOHBI ~10*{15} T U PeJIATHBHUCTCKHE HOHBI, IIaBHbIM 06pasoM IPOTOHEL, ¢
sHeprueit, mpesocxopmsamieii (10 TsB. Perucipupyembie Ha opbute 3eMnM pensaTHBUCTCKHME IIPOTOHBI
OEeMOHCTPHPYIOT ABe HOMyNMSAIuM: 1. BrlcTpas koMImoHeHTa, COCTOSIAs M3 MOHOB, ABIDKYLIMXCH H3 06IacTu
BCHBIIKK BOONb NIMHHI MEXKIINAHeTHOro Iona (crmupanu ApxnuMena). BeKTOp MX CKOPOCTH COBIIajiaer ¢
HampaBleHMeM MATHHTHOTO TONH, M YAaCTHUB JOCTHTalT opbHTH 3eMIH ¢ IIPONETHHIM BpeMeHeM. DTa
KOMIIOHEHTa HeceT MHPOPMAIMI0 O MEXAaHM3Me TeHEPaMM DPEeNSTHBUCTCKHX YacTHIL 2. 3alasgelBarolnas
KOMIIOHeHTA ofmajaer 3HAUMUTENBHOM W3OTPONHEH OTHOCHTENbHO NUMHMHK MarHutHorOo Tmons. Ee
MaKCHMAaNbHBIA IIOTOK HabllojaeTcd depe3 AeCATKH YacoB Iocime Bembiuky. OgHako ofe KOMIIOHEHTHI
PErMCTPUPYIOTCS B OHOM M TOM )K€ MHTEpBane SHEPrMM M BENMYHHB! HOTOKOB Malo0 OTIIMYAKTCA, YTO
yKa3pIBAaeT HA EeNMHBIH MeXaHW3M MX yckopeHHs. ITo-BHAMMOMY, M30TPOIIMA IIOTOKA 3arlasjsIBAIOIIEN
KOMITOHEHTH M ee 3alla3fiblBaHMe CBA3aHBl C. pacCesHHeM YaCTHI[ HAa MaTHUTHBIX HEOMHOPOTHOCTSIX.
PacnpocTpaHeHHe 3amasfmpIBaioOINeil KOMIIOHEHTH! B TakoM ciiydae ompepensercs puddysueit.
DKCITOHEHIMANBHBIH CIIEeKTp OBICTPOM KOMIIOHEHTH YKa3bIBaeT Ha YCKOPEHHE ITPOTOHOB SIEKTPHYECKHM
noniem Jloperita BRonb ocofofi (B UaCTHOM Ciyuae HyNeBOM) NMHUM MATHUTHOTO TIOJNA B TOKOBOM CIIOE.
OGpasopanpe TOKOBOTO COS TIEPEN BCIBINKON M YCKODeHHe IIPOTOHOB IO PENATHBMCTCKUX SHEpTHil
HETOCPEICTBEHHO CNERYIT M3 wHcneHHoro MIJ] MopmenupoBanus, B KOTOpOM HauyalibHBlE M T'DaHHYHBIE
yCTOBHUA 32MAl0TCA U3 MBMEHEHMIT Ha PoTocdepe B IPEABCIIBIIIEYHOM COCTOSHUH.
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KOCMI/I‘-ICCKI/IC JIy4Y¥l 13 OCTAaTKOB CBEPXHOBBIX M ITPOM3IBOANMOE MU
H3JIy4dY€HUE

Prof. BEREZHKO, Evgeny *

' Yu.G. Shafer Institute of Cosmophysical Research Aeronomy SB RAS

Corresponding Author: berezhko@ikfia.ysn.ru

We analyze the recent measurements of cosmic ray fluxes and nonthermal emission spectra from individual
supernova remnants (SNRs) in order to find their correspondence to the requirements for CR sources.

1t is shown that these data are consistent with the origin of Galactic CRs in SNRs up to the energy of about
100 PeV,
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Ilepeouenka sneprun HIAJI Ha HKyTCKon yCTaHOBKe MCTOJIOM
KallopUMeTPHPOBAHUSL

Dr. INTYIIKOB, Anexcasnp l; Dr. TPABAVH, Muxaun 1; Mr. CABYPOB, Ap-reM !

1 -
Hucmumym xocmogusuueckux uccrnedosanuil u asporomuu um. JO.I. Hagepa CO PAH

Corresponding Author: tema@ikfia.sbras.ru

Paccunran 6ananc sHepruu IIAJl or nepsuunbIX yacTui ¢ E 0>—10"{1;/}' 9B ¢ nomompsio xoga CORSIKA B
pamkax mopeneft QGSjet01, QGSjet-11-04, SIBILL-2.1 u EPOS-LHC. [Tana nosas onenxa E_0, KOTOpaﬁ cTana B
~1L 33 pasa MEHBLIE 110 CPABHEHUIO C npOBeneHHmM paHee KanopHMETpHpOBaHHCM

2(4.:

HonomeHne MICTOUYHMKA yCKOPEHMS KOCMUYIECKHX nyqen BO BpeMs
CONHEYHBIX BCIIBIIIEK

Author: Dr. HO}JYOPHbIH, Anexcaunp.” ]
Co-Author: Ipog. [TOATOPHBIN, Urops 2
O{.?uueckuu I/Iucmumym PAH uMm. H H. ]Ie6eaeea

HHcmumym anmumym acmponwwuu PAH

Correspondmg Author podgorny@lebedev ru

‘chope}me conHequx KOCMUYECKUX nyqen nponcxonm BO BPEMﬁ CONHEYHOH BCHbIIHKH npn B3DPBIBHOM
,oc506o>xneﬂnu .MarHUTHOW . SHEPIHH . TOKOBOTO -crnod.  Cornacho _TPENIOXKEHHOM  aBTOpaMH
ASJ‘IEKTpOI{I/IHaMH‘IeCKOI/I MOJIENH CONTHEYHOH BCITBIUIKH, 3aPKEHHbIE YACTHUBI YCKOPAKTCA B TOKOBOM Ciioe
anmexTpuyeckuM. nonieM Jlopenua, 4to nomsepmnaerca COBIAICHUEM PACCIUTAHHOTO CIIEKTPA B TOKOBOM
Croe,, - MOMy4EeHHOM . MaTHUTOTMAPORMHAMUYECKUM MOJENHPOBAHUEM, W CIIEKTPOM, HM3MEDEHHBIM . IpH
TIOMOIIM CETH HEHTPOHHBEIX MOHHTOPOB. B pesyibrare ycKOpeHHs TPOTOHOB B TOKOBOM clloe (JopMHUpyeTcs
9KCTIOHEHI[UANbHBIA CIexTp. Brepsnie ONPENeNneHo TONOKEHHe WMCTOYHMKA YCKOPEHMSA CONHEUHBIX
- KOCMHYECKHX JIyHel II0 pesyibTaTaM YHCIeHHOro MaeromnponrxHaMni{ecxoro (MI‘II) MOAENHUPOBAaHHA B
COMTHEUHO KOPOHE Hal PeabHOIN aKTUBHOI 06acThio. Haqanbﬂme M TPaHHUHbBIE ycnoana 3af1aBaluCh M3
HaOmiogeHHH MaTHUTHOTO IIONA HAa q)oroccbepe VICTOUHNK YCKOPEHMS COMHEUHBIX KOCMUUYECKUX nyqeu -
TOKOBBIH oM - 4BNAeTCS OJHOBPEMEHHO MCTOYHUKOM TEINOBOTO PEHTTEHOBCKOTO M3IYUeHHS BCIIENCTBHE
Harpesa ILTa3Mbl B HeM 7o 30 000 000 K B pesynbTrare guccumanuu MarautrHoro nond. MI'J] mopenuposanne
I10Ka3ajo, UTO TOKOBBII CIIOHM pacIioiioKeH B KOpOHe HaJ{ aKTUBHON ofnacteio. IlonoxeHne TOKOBOToO cinos
OTNpeRENANOCch TIPH IIOMOLIM CIIelManbHO pa3spaboTaHHOM rpad)Myeckoil CHCTEMBI IIOMCKa, OCHOBAHHOI Ha
CBOVICTBE TOKOBOTO CJIOs, COTNAacHO KOTOPOMY MaKCHUMyM abCOTIOTHOM BENMYHHEI IUIOTHOCTH TOKa
pacmonaraerca B cepepuHe cnof. O6Hapy:eHO cOBNAafgeHHe BEIYMCIECHHOTO IONOXKEHYS TOKOBOTO CNIOA C
HONoXKeHHeM HCTOUHHKA TEIIOBOTO PEHTTE€HOBCKOTO M3IydeHMsd, Habmiomaemoro Ha anmapare RHESSI pma
BCIIBILLKH, Ipou30Ieninest 27 Mast 2003 T. B 02:40 HaJy akTHBHOI 06macTsio AO 10365.
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CriekTphl 1 IIefIBOPHOE OTHOIIEHNE ATMOCHEPHBIX HEMTPUHO
BBICOKHMX SHEPTHII: pacdyeT U U3MePEHMUS.

Authors: Prof. SINEGOVSKY, Sergei '; Dr. SINEGOVSKAYA, Tatiana '
Co-Author: Ms. MOROZOVA, Anna '
! Irkutsk State University

Corresponding Author: sinegovsky@api.isu.ru

xcnepumentst IceCube m ANTARES pocTHriaM MHTpHIyoIMeil o6nacTd SHePruil, TAE BO3IMOXKHO
MepeKphIBAHHE MTOTOKOB MPSAMBIX aTMOCQEPHEIX HEHTPUHO U AU(PYSHBIX TOTOKOB KOCMUUECKUX HENTPUHO,
Jlna paspmeneHuss S5THX KOMIIOHEHT B HEHTPHHHBIX COOBITHAX HeoGxomuM Gonee TIIaTeNnbHBIN pacueT
CIIEKTPOB M 3€HUTHO-YTJIOBBIX PACIpEReNeHMI aTMoCQepHBIX HEeHTPHHO, YYHTHIBAIOIIUI YUETOM H3NOM
CIIeKTpa KOCMHUECKMX Nydeil. 28 HeATPUHHBIX COOBITHI, HabmiomaBiuecs B skcrepuMeHTe IceCube B
nHTepBane SHepruit 30 TsB - 1.2 IIsB 3aMeTHO mpeBBINAIOT, Kak CNEAyeT W3 aHAlIM3a aBTOPOB
SKCTIEPHMEHTa, OXKHIAaeMOe YHUCIIO COOBITHII OT aTMOCepHEIX HEHTPUHO, ¥ BEPOSTHBIM HCTOYHHKOM STHX
COOBITHIT (MM UX YaCTH) SIBJIAIOTCA acTpodusmyeckue HeHTpuHO. Ecmu ciextp nuddysHbIx HEHTPHHO BemeT
cebs xak E*{-2}, a penuunna macmrabuposannoro noroka E*2 Flux=1.2 10*{-8} I'sB cm*{-2}c*{-1}cp*{-1} (mpu
runortese (QueilBopHOro cocrasa 1:1:1), TO HMHTEPIONALM ITOTO CleKTpa Ha obnacTh Hmke 10-20 TsB
TIpHBENeT K 3aMETHOMY IIOHIDKEHUIO IIeHBOPHOro OTHONIEHHS HEATPUHO.,

B pa6ote paccuMTaHb! CIIEKTPBl aTMOCEPHBIX MIOOHHBIX M 9IEKTPOHHBIX HEMTPHHO B MHTepBalle SHEPrHii
100 T'sB -10 IIsB pmis HeCKOMBKHX ITapaMETPH3aUHMI CHeKTpa KocMHueckux ayueil (3anennHa-CoKoOMbCKoi,
Xwumnaca-Taficcepa u Mopmenu polygonato), yumursiBaomux usnoM. BOausu 3 IIsB. Pacder BhIMONHEH ¢
UCTIONB30BAHMEM TpeX Mofeneil anpoH-sfiepHbix B3aumopmedcrtsuit - QGSJET-II, SIBYLL 21 #u
napamerpusanuu Kumens-Moxosa, BKNan npaMbIX HEATPHHO YUTEH B paMKaX MOJENeEH KBapK-TII0OHHHBIX
CTPYH ¥ peKOMOHMHAIMOHHON KBapK-TapToHHOM. TIpHBeneHo cpaBHeHMe pacuera ¢ JaHHBIMH U3MePEHUI B
skcrepuMenTax IceCube u ANTARES. Usmepennste IceCube atMocdepHble TOTOKH MIOOHBIX HEHTPHHO (B
uuTeppane sHepruit 100 I'oB — 400 ToB) u snekTponHsIx HelirpuHo (80 I'sB - 6 T3B) nospondwT H3BNEUD
¢reitBopHOE OTHOILIEHHE aTMOCQEPHBIX HEHTPUHO, UyBCTBUTENHHOE K MONMOIHMTENBHOMY BKIamy -
HEeHTPUHO OT pacrafoB OYApPOBAHHBIX YACTHMIL{ M/MIHM HEHTPHHO OT acTpodH3MUeCKUX MCTOUHHKOB. Ecmu
pesynbrar IceCube monyunmr mnopTeepxieHMe IIpM RANbHEMINIUX M3MEpPEHHAX TIOTOKA aTMOCEPHBIX
3JIeKTPOHHBIX HeATpuHO (mpy sHepruax seime 10 TsB), To HeompeneleHHOCTH INIOXO HM3YUEHHOTO
MeXaHH3Ma POXKTEHHA 0UaPOBAHHBIX YACTHIL CTRHYT HECYIECTBeHHBIMH.
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"Vcranoska “Kosep-3” mns nsyquI/m 06]IaCTI/I U3IOMA B cneKTpe K"

Author: Dr. DZHAPPUEV, Dahir !
Co-Authors: Dr. PETKOV, Valery ; Dr. KUDZHAEV, Alexandr ' Dr. BALABIN, Yuri % Dr. VOLCHENKO, Viadimir '; Mrs.
VOLCHENKO, Galina '; Dr. VASHENUYK, Eduard % Mrs. DZHAPAROVA, Irina ’; Dr. YANIN, Alexey % Dr. GVOZDEVSKY, Boris % Dr.
GRISHKAN Vladislav *; Dr. KLIMENKO, Nikolay '; Dr. KURENYA, Alexandr %; Dr. LIDVANSKY, Alexandr '; Dr. KUCHMEZOV, Azret
" Mrs. MIKHAILOVA, Olga ; Mr. KHADZHIEV, Musabi | '
' INR RAS
? pGI .

Corresponding Author: dzhappuev@mail.ru

B DBakcanckolt HeHTpuHHOIt ofcepBaTopuu Ha 6a3e KOMINIEKCHON nMBHeBOM ycraHoBku «Kosep-2»[1]
co3gaerca ycraHoBka «Kosep-3», mpemnasHayeHHAs IS MCCIENOBAHHUA MIHPOKHX aTMOCPEPHBIX JIHBHEH B
obmact usnoMa sHeprerudeckoro cnekrpa [IKJI (2, 3]. B Hacrosiuee BpeMst M3rOTABIMBAETCS SMEKTPOHHKA
IETEKTOPOB'M CHCTeMa c6opa UHPOpMALUH yCTaHOBKH. IIpOBONATCS YHCIEHHbIE PacyeTH! ¢ MCHONb30BaHHEM
maKeTa NpOTpamMMm- CORSIKA OV Pa3HBIX MOfieNned SmepHBIX BBHMMOJIEI/ICTBHPI B pa6ore omycaHa
KOH(HUTYpalys HOBOM YCTaHOBKM U IIPUBOMATCA €€ ITapaMeTPEL.

dnektpoHHas - oTroHHas kommoHenrta IITAJl permctpupyercs ycranoskoii “Kosep”, cocrodimeit us 400
XHIKOCTHBIX CHUHTHIUIALMOHHBIX HeTeKTOPOB, MOKPHIBAKIKUX BCIIOMIHYI0 KBAAPAT IUIOIIANbI0 200 KB. M.
¥ CeMbI0 BEIHOCHBIMY MYHKTaMH C TUTOLIAMbIO KAKAOTO 9 KB.M., PACIIONIOKEHHBIMH Ha PACcCTOAHHAX 30 M , 40
M ¥ 50 M oT ueHrpa «KoBpa». [na perucrpauuu MIOHOB ¢ noporosoit suepruelt 1 I'sB mcnmonsayercs
MIOOHHbII/I AETEKTOP MIIOIIANLI0 410 XB.M., KOTOpYIO IIaHMPYETCS YBENUYHUTD 10 615 KB.M.

AJIpOHHaﬂ KQMIIOHEHTa NUBHEt perMcTpupyercs TpeMs crocobamu. ITOTOKM TemmoBBIX HeHTpOHOB
Hsmepmorca CIICHI/IaJIbeIMH CLUHTH/UTAHOHHBIMY [ETEKTOPAMU € OfIei IIOIabio 5 KB.M., KOTOPYIO
HHaHpreTCﬂ yBenW{mb 10 13 kB.M. AXPOHEI C TOPOTOBOY 3Heprueit 50 MsB perucTpupyiorcs HEHTPOHHEIM
MOHHTOPOM- IUTOLAABI0 6 KB.M.; aAPOHBI C SHeprHAMU Gomee 25 I'sB — MIOOHHBIM [I€TEKTOPOM, KOTOPHIM
HCTIOJIB3YETCS B )laHHOM CIyyae Kak OMHOCTOHEI! afPOHHDI KaTOPHMETP. )

[ina yBeTMveHHUs CBETOCHINIBI YCTAHOBKM M TOUHOCTH OIpPENEIeHHA KOODAMHAT OCeH NHBHEH B KpyTe ¢
panmycoM 50 M. Boxkpyr «Kospa» 6ynyT ycranoBIeHs! 50 MHHTUBHAYANbHBIX CUHHTHITAMOHHEIX H€TEKTOPOB
C IIOINAABI KAXKIOTO 1 KB.M.

Hna kaxmoro IJAJT 6yayT n3mepaTbes ClefyOIIHe BOCEMb ITapaMeTPOB:

YMCIo 3apmKeHHBIX Yactuil-B Kospe; dncio 3apskeHHBIX YacCTHI| B BEIHOCHHIX IyHKTax; ®IIP 3apsxeHHBIX
YaCTML; HHCIIO . MIOOHOB B MJ; uncmo ampoHOB.C PasHEIMH SHEPTHAMY; TONIIMHA JTUBHEBOTO JUCKA.
I/Icnom,sysx METOR peenus o6paTHou 3afauy 10 HabOpy STHX NapaMeTpoB ¢ BBICOKOMH TOYHOCTBIO SymyT
OIIpenenaThesd SHEPIHUA ¥ aTOMHBI HOMep NePBHYHOM YaCTHIIEL, :

1. I.10.Ixannyes u ap. MogepHuzauus ycranosky «Kosep-2» BHO WAW PAH. Ussecrua PAH, cep.gus., T.
71, Ne 4, ¢.542, 2007. ’

2. B.B. ITetxos, 1. Dxanmyes u gp. YcranoBka Kosep-3 D;J'Iil U3YUEHUSA HIAII B ofmactn usnoma. Joknan
59a, 30-1 PKKJI, Caukr — ITetep6ypr, 2008. ~ .

3. J. Szabelski for Carpet-3 collaboration. Carpet-3 a new experiment to study the primary composition around
the knee Nuclear Physics B (Proc. Suppl.), v.196, p.371, 2009.
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Onpenenenye rITyOMHBI MAaKCHMYyMa KACKa{HOM KPUBOI 13 MIOOHHOI
KOMOOHEHTHI Ha fIkyTckoit ycranoBke IITAJI

Dr. TIIVIIKOB, Anexcannp '; Mr. CABYPOB, Aprem '

! HUncmumym xoemogusuveckux uccnedosanutl u asporomuu um, 0T, Ulagepa CO PAH

Corresponding Author: tema@ikfia.sbras.ru

HccnenoaHo TNPOCTPaHCTBEHHOE paclpefielieHHe MIOOHOB ¢ moporoM E~1.0"sec(theta) 3B B IIAJl ¢
E0>=10*{17} 5B 3a nepuox Habmogenuit 2011-2013 rr. M3 Hero crexyeT, 4To B o6nacty sHepruit (1-5)*10%{17}
5B r1y6HHa MakCHMyMa KacKafHOIH KPHBOH X_{max} OTHOCHTENBHO GBICTPO YBEMHUMBAETCH N0 TIpHUYHHE
H3MeHeHHe COCTaBa KOCMUUECKHX Nyueit oT npeobmanatomux npu E_0~10*{17} 3B anep xerneza x npoToHaMm.

28

MaccoBslii cocTaB KOCMHYECKHX Iy4ell ¢ sHeprueit E>=10*{17} aB o
MAaHHBIM HA3€MHBIX HeTeKTOPOB SIkyTckoit ycranoBku ITTAJI

Dr. TJIVIIIKOB, Anexcaunp '; Mr. CABYPOB, Aprem !

! Huemumym kocmousuneckux uccnedosanut: u asponomuy um. JO.I. Illagepa CO PAH

Corresponding Author: tema@ikfia.sbras.ru

HccnenopaHo IPOCTPaHCTBEHHOE pacrpefielieH1e 3apsHkeHHBIX YacTHL], H3MepeHHoe Ha SIKyTckoii yeTaHoBke
Ha3eMHBIMH CUHUHTHUINAIHOHHBIMK AETEKTOpaMH B IIMpokux arMocdeprsix nusHax (IIAJ) ¢ sueprumeii
E_0>=10"{17} 3B 3a mepuon 1977-2013 rr. JKCIIepHMEHTANbHbIE 3HAUEHUS CPABHHBAIOTCS ¢ PACUeTHBIMH,
Iony4eHHbIMU ¢ moMolblo nakera CORSIKA B paMkax pasmMuHBIM MOJENei afpOHHBIX B3aUMOMEHCTBHIL.
Hannyuiee cornacie sKclepHMeHTa M Teopun Habmiomaercs ¢ mopemaMu QGSJET01 u QGSJet-II-04. B
obnmacru sHepruit (1-20)*10%{17} sB HalmiomaeTcs M3MeHEHHe MACCOBOTO COCTABA KOCMMYECKUX JIyUel OT K
YHCTO IPOTOHHOMY.

31 , :

XVIMCOCTAB TIKII B OBJIACTH U3TIOMA SHEPTETUYECKOTO
CITEKTPA ITPU E0 = 3¢10*15 — 10*17 5B I1O JIAHHBIM
9KCIIEPIMEHTA “TIAMIIP”

Author: Dr. NURITDINOV, Khusnudin *
Co-Authors: Mrs. ABSALYAMOVA, Iimira }; Mr. KHULAHMEDOV, Nizamiddin '; Mr. SHAYAKUBOV, Dier !
! Physical-Technical Institute of the Academy of Sciences Uzbekistan

Corresponding Author: husnudin@uzsci.net

AHaNU3UpYIOTCA 9SKCHEpPUMEHTANbHBIE NaHHble 3KcIepuMeHTa “[lamMup” ¥ OIpedensercs XUMCOCTaB
nepBruuHbIX KocMuveckux nyueit (ITKJI) B ob6mactu usnoma ( EO = 3+10%15- 10717 3B ) snepretuyeckoro
criektpa. VicclmenyoTcs XapakTepUCTHKY UCKYCCTBEHHBIX MCXOIHBIX Y — CEMEHCTB, pashirpPaHHBIX Ha OCHOBE
MC0 - momenu Ksapk - Tmioonnsix Crpyn (KI'C), B KoTopoil ImpHHHMaeTcs “HOPMANBHBIH” XMMCOCTaB
MEPBUYHOTO M3JIYYeHHMd ¢ MeNJEeHHO pacTylleil pnoneft smep ¢ pocroM sHepruu EO > 3.10°15 2B.
DKCTIepHMEHTAIIbHEIE Pe3ynbTaThl cpaBHMBaKTCE ¢ MCO- Momensio B IPeANONOXEHHH O “HOpManbHOM”
cocrase ITKJI. C moMompio KpuTepHeB o0T60pa, UYBCTBUTENBbHBIX K xHMcocTaBy IIKJI, ompemenens
3aBUCHMOCTH [OJH HCXOIHBIX Y — CEMEVICTB OT OLEHOYHOM sHepruyu Eou mms (p + o) M TPy HepBHYHBIX
7P ¢ MACCOBBIM YHCIOM A > 4, CO3HAIOIINX raMMa-CeMelCTBa B PEHTTeH-9MYIbCHOHHBIX kamepax (PIK) B
ofnacTu u3noMa sHepruif 3¢10415- 10*17 aB.
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Koppensauus paguocuraana Ha gacrore 32 MI'r ¢ XapaKTepUCTHKAMU
IINPOKMX aTMOC(epHBIX ITUBHEH B o61acTu sHeprust 10716 — 1019 3B
10 JaHHBIM HM3MepeHUH Ha SIKyTcKkol ycTaHOBKe

Author: Mr. TIETPOB, Hrops !
Co-Author: Dr. KHYPEHKO, Cranucnas *

! Huemumym xocmousuneckux uccnedosanuil u asporomuu wm, J0. T. Iagepa CO PAH

Corresponding Author: igor.petrov@ikfia.sbras.ru

Msyuenne KOCMHUECKMX NTydeil CBEPXBBLICOKHX SHEPTHIl METONOM pPerucTpaliyl pajuo HU3IyUeHHs, MOKET
“6BITh aNBTEPHATHBOM TPATUIIMOHHBIM METOAAM, KOTOpbIe MCIONB3YIOTCA HA CaMblX GONBLIMX yCTaHOBKAX
IIAJL: Tlomo6Hble’ yCTAaHOBKM HACBHIIIEHB! COTHAMM M THICAYaMM CHMHTHIUIALMOHHBIX HETEKTOPOE - AMs
perHCTpaliuK: TIOTOKOB 3ap{KEHHBIX YaCTHUIl MJIM COCTOAT M3 HETEKTOPOB, PETHCTPUPYIOLIUX M3NydYeHHe,
' TeHepUpOBaHHOE penaTuBUCTCKUM dYacTHuaMu IITAJT B ontuyeckom nmuamasore. K Tomy xe oHm Tpebyror
‘Gonpmnx ' PUHAHCOBEIX 3aTPaT M HMMEIOT ONpefdeNeHHble TPYHHOCTH B MX SKCHIyaTalUMM H of6paGoTke
HaHHBIX, 5 5 <1 : : :

MexaHU3MEI TEHEpAIUM PafHOU3IYUEHHA XOPOIIO M3BECTHEl M PACUETAMH ITOKA3aHO, UTO PAlIHOM3TyUEeHHE
HOTAJI:3aBHCHT OT 'pasBUTHs 3IEKTPOMArHUTHOTO Kackafa B arMocepe, BETHUHMHE! MAarHUTHOTO IIONA
BOIM3M ypoBHA- HabmiofeHHs u T.N. To ecTh pagMOM3NyuUeHHe CBA3aHO ¢ (u3MKoil paspuTua LA
POXIOEHHEM SJIEKTPOHOB U TO3HUTPOHOB TIO XOAY ABI)KEHUS OCHOBHOM MacChl UACTHI K YPOBHIO MOps (C
~TIPOONBHBIM: Pa3BUTHEM JIMBHSA) H, CIEXOBATENbHO, 3aBUCHT OT MOIHOCTH JIHBH, 110 cyTH sHepruu ITAJL
: Mepoit sHeprum py 5TOM MOXKET BBICTYIATh KanuOpoBaHHad aMIUTUTYRA PafHOUMITYIIbCA.

B aroit cBaA3yM -BO3HHKAaeT HMHTepec, CHavalla YCTAHOBUTH KODPENILHI0 MeXAy xapakrepucruxamu IIIATL,
M3MepeHHbIMH Ha. SIKyTckoil ycraHOBKe M panuounanyuenuem IIJAJL, a saTem He3aBHUCHMO, OMHpasch Ha
pacyeThl, BOCCTAHOBUTD aHAIOTHYHEIE XapaKTEPUCTHKH U3 U3MePeHU T ToNbKo pagrocurHana ITAJL

:na sToii-1enu, B fAKyTcke, 6puia co3gaHa pagHOYCTaHOBKA IJIA peTMCTpaluu papuousnydenus IAJL
YcraHoBKa COCTOMT M3 AaHTEHHOTO IIONA, Ha KOTOPOM YCTaHOBIEHB! = CKpeILlleHHble ~aHTEHHB,
opuenTHpoBaHHble Ha E ~ W u N - S, Peructparua pagnousnyuenus IITAJI Benercs na wactote 32 MIm,
cBOGOMHOM OT MPOMBILITIEHHBIX 1TOMex. B 2008 — 2013 rr. 6bII0 TPOBEXEHO HECKOILKO CE30HOB PETHCTPAaLUHU
co6ertuit IHAJL, B TOM 4YHCITe 3apeTHCTPHPOBAHE! IMBHU C 9Heprueit Buime 10419 3B,

3a 3TOT TepHOX PpErMCTpalMM TIONY4EHB! CHENYIINMe pe3yNbTaTel: a) HM3MEPEHO IIpOCTpPaHCTBEHHOE
pacripenenenue paguonsnyuerus IIAJl npu sHeprun Bblte 10°16 5B; 6) U3yueHa Koppelanus MakCUMyMa
aMIUIMTYXBl PamMOMMITYNbCA C SHEprHell NHBHA, KOTopas OTpefienanach MeTofloM OamaHca sHepruit
(crionb3ys M3MepeHHe IOTOKA 3apsUKEHHBIX WAacTHI, MIOOHOB M 4epeHKoBckoro csera IIIAJI); B) omenena
TiyfuHa MakCHMyMa JIMBHS, MCIIONb3Ys pacueTs! u $opMy sxcmepumenTanbroi ®IIP paguonsnyuenns; r)
BLIMTOJTHEHO CpaBHEHME NMONYYEHHBIX JaHHBIX C JAaHHBIMHU APYTHX YCTaHOBOK.
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Usotonnl H, He, Li u Be B kocmuyeckoM sxcnepumente PAMELA us
TTOJIETHBIX JaHHBIX 2006-2008

Author: Dr. BOTOMOJIOB, 3ayapn !

Co-Authors: Dr. BACUIIBEB, Tennammii '; Mr. KPYTBKOB, Cepreit *; Dr. MEHH, Bonsgranr % Dr. ©OPMATO, Banepno
! Susuxo-mexnuneckuil uncrmumym um. A.S. Hopge PAH

® Ynusepcumem 3uzen

? Yuusepcumem Tpuecma

Corresponding Author edward.bogomolov@gmail.com

B pa60Te TIPefiCTABIIEHE] PE3yNbTATEl M3MEPEHHI HM30TOIHOIO COCTaBa SOep OT BOROpofa OO OepHiIHs B
TATAKTHYECKUX KOCMHYECKHMX Jy4yax c 5Heprueii mo ~ 2 I'aB/HykioH, monmydyenHble B OpOHTambHOM
sxcrepumenTe PAMELA BONMH3H MUHUMYyMa COIHEYHOH aKTHBHOCTH B 2006-2008 rr. Mcrionb3oBaH aHanmus
pacnpeneneHui HOHW3AMMOHHEIX IIOTEPh A1ep C U3BECTHON U3 TPAEKTOPHBIX M3MEPEHUH B 3a30pe MaTHHUTA
’KECTKOCTHI0. B MHOTOCTIOHHOM KaJIOPHMETPe U3 44 CII0€B Bonb(paMa M KpeMHHEBBIX CTPUIIOBLIX JETEKTOPOB
MarauTtHoro cnekrpoMerpa PAMELA. Ananus pacnpenenenuit MOHM3AIIMOHHBIX TIOTEPh TIPOBEREH ANIA fep
A0 MX . SfEPHBIX B3aUMOAEHCTBUH B Marepuane KalopHMeTpa C - HCIONb30BaHHEM 00pe3aHus
BBICOKODHEPTETHYHOI YacTH SHEPTOBBIAeNeHUit amep (pacmpenenenue JlaHmay) B CTPHIIOBEIX HETEKTOpAx
KalopMMeTpa M YNyYINEeHHs paspelleHHs dmep II0 Macce M3 ONBITa pafoThl ¢ UxeHTHUKATOpPAMU
PENITUBUCTCKHX YACTHI{ Ha YCKOPHUTENAX BBICOKMX 9HepTHi. [IONONHMTENbHO ANA pasfelleHHs H30TOIIOB
sflep BOAOPONA M TeNHA HCIIONb30BAHBI 2-MEPHBIE PacIpelielleHusa OrPaHMYEHHBIX HOHU3AUKOHHEIX TIOTEPh
fAflep B 3aBUCHMOCTH OT MX BpeMeHH Ipoiéra depes npubop. Ilpu aHanmuse HCIONb30BaHBI Pe3ynbTaThl
GEANT4 monenupoBaHus pacupefelleHUi HOHU3aUMOHHBIX ITOTEPh M30TOIOB AHEP C ILIIaroM II0 XKECTKOCTH
0.2 I'B, X0opoIlI0 coOTNacyiolHecs ¢ COOTBETCTBYIOIMMH dKCIIEPHMEHTAIBHBIMY paclpefeneHHaMu. 3apamsl
Aflep OMpPEAeNaIUCE M3 NAHHHX CUMHTHIIAIHOHHOTO TeJecKoma MarHMTHoro cmekrpomerpa PAMELA.
Monyuens!-cnexkrps!l u3oronos. 1H, 2H, 3He, 6Li,~7Li, 7Be, 9Be u 10Be B 3aBHCHMOCTH OT X€CTKOCTH H
SHeprun M UX COOTHOIIIEHUI.
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ITouck coIHEUHBIX HEMTPOHOB C sHepruert MeHbIIe 100 MaB B
sxkcriepuMenTe PAMELA B Berbrikax 2006-2014

Author: Dr. BOTOMOJIOB, 3nyapn !
Co-Authors: Dr. BACUTBEB, l'ennanuit ' Mr. KPYTBKOB, Cepreit !

! Gusuko-mexnuneckuil uncmumym um. A5, Hopge PAH

Corresponding Author: edward.bogomolov@gmail.com

TIpencTaBieHs!  pe3ynbTaThl IIOMCKA COMTHEYHBIX HEHTPOHOB ¢ SHeprueir MeHsine 100 MsB or Benbimek Ha
Conune B~-2006-2014'°IT. Ha OCHOBE aHANM3a IONETHBIX MNAHHBIX MEXKOYHapORHOTO KOCMMYECKOTO
axcrepuMenTa PAMELA. [Ina ananusa or6upanyce mo gaHHeIM ciryTHHkoB GOES semsimxu ¢ morokamu
COTHEYHBIX- KOCMMYECKUX NTydeli ¢ sHepruell cBeliie 100 MsB Ha okonoseMHo#i opbure cBbimie ~104 (cMm2cp
menb)-1."TIONCK 'CONMHEUHBIX HENMTPOHOB IIPOBORUICH NMyTEM CpaBHEHMA CuéTa HEMTPOHHOTO MEeTeKTOpa
cnexkTpoMeTpd- PAMELA B paitoHax BOMHSHM 5KBATOpA Ha BUTKAaX OPOMTHI OO M TIOCIE BCIBIIKK TIPH
ycnopuu ‘mpaMoit -pupuMocTH Comuna. Bxmam B sddexr usMeHeHMS TIeOMarHMTHBIX TIOPOTOB Ha
aHATH3UpPYeMBIX BUTKaX monéra PAMELA yunTsiBancs ¢ HCIIONb30BAHHEM AHHBIX O CYETE HEHTPOHOB MPH
TOM "Ke - [TOJIOKEHUI KOCMHUYECKOTo armapara Ha opbyTe 3a CYTKHM R0 BCIBIIKHM. HeusmeHHOCTH cuéta
CIMHTUIIAIMOHHOTO ‘TeJieCKonia Tpubopa Ha ydactkax OpOHTHI MOJNETa MO ¥ ITOCNE BCIIBIIIKH HCKITIOYAET
BO3MOXKHBIM (JOH M3MEPEeHU# CONHEUHBIX HEHTPOHOB OT B3AMMONECTBUI COMHEYHBIX KOCMHMUYECKUX TyJei
MalOBEPOSTHBIX “BBICOKHX SHepruii ¢ MarepuanoM cnekrpomerpa PAMELA u KocMUYeckoro ammapara.
JHeprust  peruCTPHPYEMBIX CONHEUHBIX HEMTPOHOB OIlEHMBANach IO BpeMEHH IpPONETa CONHEWHBIX
HefitpoHoB Ha- Gaze Connle-3eM/Ia OT MOMEHTa PEHTTEHOBCKOM BCIBIMKK (maHHble crmyTHHKoB GOES) mo
MOMEHTa MX BOSMOXKHOIH perucrpauuu HeHTpoHHBIM AerekropoM PAMELA. C yuéToM sHepreTuueckorit
3aBUCHMOCTH  5PQEKTHBROCTH PerucTpanyy HEeNTPOHOB HEHTPOHHEIM - KETEKTOPOM OlieHEH TOpOT
UYBCTBUTENLHOCTH TOUCKA CONHEYHBIX HEMTPOHOB NAaHHEIM METONOM Ha ypoBHe ~ 300 (M2 cek)-1.
MakcuMabHBIN 3aperHcTPUpOBaHHEI 30 (eKT MpH MOUCKE COMHEYHbIX HEHTPOHOB COOTBETCTBOBAJ IIOTOKY
HeflTpoHOB ~ 1800 (M2 cek)-1. Perucrpaiius HeATPOHOB IIOCNE WX 3aMeN/IeHHA NIPOBOITMIIACh TOXOCKOIIOM
cuérunkos 3He. [Tnomans HedTpoHHoTO HetekTopa ~0.18 M2.
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IIpocTpancTBEHHO - BpeMEHHAas CprKTypa ,uncxa ITAJI c snepruern
BbInIe 1019 3B

Dr. KNURENKO, Stanislav *
! Yu.G. Shafer Institute of cosmophysical research and aeronomy SB RAS, 31 Lenin Ave., 677980 Yakutsk, Russia

Corresponding Author: s.p.knurenko@ikfia.sbras.ru

Vcrionpays merekTopHylo 6a3y Mamolif uepeHKOBckoi ycTaHOBKH IITAJl: CUMHTHUNNALHMOHHBIE LETEKTOPH! C
Pa3HBIMH - SHEPTeTHYECKMMHM TIOPOTAMM . HAa3eMHBIM M IIO[3eMHBIM pasMellieHneM, auddepeHumanbHoe
YepeHKOBCKHME  JIETEKTOPhI  ONPENENEHBl  3aflep’KKM  TIPUXOJa = YacTHI] OTHOCHTENBHO  IepBOii
3apernCTPUPOBAHHON yacTHIEL V3yuena fopma OTKIMKA B CHUHTHIUIALMOHHLIX HETEKTOpax Ha BpeMEeHHO!
wkane B 25 MikC. Ilo MaHHBIM perMcTpanMy CHTHala B JIMBHAX C SHeprueil pelme 1019 5B momyweno
BPEMEHHOE pacnpefienieEue 3apsKeHHBIX yacTulnl u ¢oronos B pucke UIAJL Verawosneno, uTo ocHOBHas
JToJ1A 3apsKeHHBIX YaCTHIL (mo 95 %) NPUXOOAUT KOMIIAKTHO B TeUEHHE K& 2 mxc, no B nucke [IAJI uMerorcs
YacTHUEL, 3afepKaHHble 1 Ha Bpems KM 5 Mkc. XapakTepHo, UTo 3ajiepkaHHbie Ha GONbIIOE BPEMS YACTHIBI
3¢HeKTHBHO peTrHCTPUPYIOTCS B HAKIOHHEIX cobbITHax IIJAJl M CUMHTHANALMOHHBIMM JETEKTOPaMM C
HHM3KHM 3HepreriyeckuM moporom XX 1,8 MaB. PacueTs BpeMeHHBIX paciipeflelleHHit 3eKTPOHOB, MIOOHOB,
raMMa-KBaHTOB M HEITPOHOB Il YPOBHS Mopst M 3sUMHUX ycnosuii flkyrcka (Kuypenxo, 2013) u EpnbiknnHa
(2007) mna yposHA rop M paccrogHuit 1000 M ot ocu IIIAJl -mokasamu, 4TO CYIIECTBYET BepPOATHOCTD
perucTpanuy . HEHTPOHOB uepe3  PETHCTPALMI0  CUHHTHINAMOHHBIMH  JETEKTOPAaMHM C  HHU3KUM
SHepPTeTHYECKUM ITOPOTOM SJIEKTPOHOB, POXKIAIOIINIXCA TIPH 3aMeJIEeHHH HEITPOHA B BELIECTBE IETEKTOpa U
OKpY’KaIOIIMX €ro IPeAMEeTax, a Taxxe B MeP3JIOM TPyHTE M TOICTOM CJIO€ CHEra, YTO XapaKTepHO JuIA
YCIOBHI PEruCTPaliMK 3apsKeHHBIX YacTUN Ha fkyTckoit yeranoske IIAJL

B nacTositee BpeMs CTATHCTHKA COOBITHIT MOMONHsAETCA M LENbio Habopa CTaTHCTHKM SBIIAeTCA NalbHelee
U3y4eHHe ITPHPOILI 3a11ep>xaHbex Ha.60TIbIII0E BpeMs YacTHIL.

1.S. P Knurenko A. Saburov. // Proc. 33rd ICRC, RlO de Janeiro, 2013.
2. A. D. Erlykin. // Bulletin of the Russian Academy of Sciences: Physics. 2007. 71. 4. 537-540
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BHINONHEHO MORENMPOBAHHE IIPOLECCOB BOBHMKHOBEHMA M pPOCTa BOAAHBIX Kanemb B  YCIOBHAX
nepechieHHoro mapa. OOHapyskeHa 3apsfoBas acHMMETDHA IpoIlecca NMPH MalbIX pasMepax Kallelb.
MonenupoBanne BHINOTHEHO Ha MHKPOCKOIIMYeCKOM YpPOBHe, KOTHA M3YdalloCh 3JIEKTPOCTaTvyeckoe
B3aHMOJENCTBHE MEKAY MOJEKYJNaMH BORBI M MX B3aUMOJeiHcTBHe ¢ MoHaMH. OOHapyxkeHHas 3apamosas
aCHMMETPHS aNIPOKCHMHUPOBAIIACH MOIENBIO MOEKYII CO CABHHYTBIM OT LEHTPa SIEKTPHUECKUM JUIIONEM.
Harnee ocymecTBIsIICS epeXof K MOJENH CILTOIIHO CPefibl ¢ TapaMerpaMu, HacTPauBaeMbIMH C IIOMOLILIO
pesyIbTaTOB MHKPOCKOIIHMYECKOTO MOMENMpoBaHMS. MopelnpoBaHue IIOKAa3alno CYINeCTBOBAHHME IIopora
TlepechIIe sl PasHO BENMYMHEI [N HOJIOKMTENPHO M OTPHUIATENBHO 3apMKEHHBIX Kamesnb. Bemuuumsl
MOPOToB NPHOIN3UTENEHO COOTBETCTBYIOT M3BECTHBIM SKCIIEPHMEHTANBHBIM JaHHBIM.
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Kocmorenusie pannonyknuasl B xouapurax Chelyabinsk u Kosme U
0COO0EHHOCTH 23 M 24 CONTHEYHBIX I{UKIIOB

Author: Dr. ALEXEEV, Victor *
Co-Authors: Dr. LAUBENSTEIN, Matthias % Prof, POVINEC, Pavel * Dr. USTINOVA, Galina *
! Vernadsky Institute of Geochemistry and Analytical Chemistry Ras
2 National Laboratory of Gran Sasso, INFN, Assergi, 67010 Italy
% Comenius University, Mlynska dolina F1, SK 842 48
Vernadsky Instztute of Geochemistry and Analyttcal Chemistry RAS

: Correspondmg Author ustinova@dubna.net.ru

- Kocmoreunme pannonyknnnm C pa3HBIMHM ITEpHORaMH IONypactana, Bkimoyas 26Al, 60Co, 22Na, 54Mn, 48V,

:}46Sc " npyme, Msmepemﬂ B XOHAPHTax ¢’ 3aperncrpnpouaHHmMH op6uramu Chelyabinsk (mamenue 15 Il

'1'2013 acbem/m q = 2 78+0 20 a.e.) u Kosice (napenue 28 11 2010, q’= 4.54£0.5 a.e.), T.e. HA BOCXONMILIE! BETBU 24
COMHEUHOTO UHKNA, YTO, B COOTBETCTBHH C pasHbIMM T1/2 paTHOHYKIHIOB, PEAOCTaBIAeT HHPOPMALHIO 06
unTencuBHOCTH M Bapuaumsax I'KJl Ha pasHbIX relHOLEHTPHYECKHMX PAacCTOSHHAX M B pasHble IepHONbI
BpeMeHH B 23 ¥ 24 CONHEYHBIX LUKIaX. BricokoapdekTrBHBIE HU3KOPOHOBEIE H3MePeHUs Ge3 paspyieHHs
o6pasuoB BBUIONHEHB! HAa IOK3EMHOM TaMMa-CIIEKTPOMETPUYECKOM KOMILIEKCE HMIMPOKOOOBEMHBIX
Ge-netexropos npu Gojiee ueM 10-KpaTHOM CHIDKeHHH (oHa. ITo pesynpraTtaM TPEKOBBIX HCCIENOBAHHIT H
COHEPKAHUI0 NOJITOXHBYLIHNX pannonyxnn,uozi 60Co u 26Al nneHTHGUIUPOBAHE! pa3MepHl XOHAPHTOB U
rny6uHa 3alleraHHd HUCCIenyeMbIX o0pasloB. JTH HAaHHble IIPOBEpeHEl IIyTeM pacuera COREPKaHUM
KOPOTKOKHBYINUX 465C M 48V, HAKONNEHHBIX IPAKTUYECKH Y 3€MNH, IIpU HCIONb30BAHMM pPe3yNbTAaTOB
crparocepHbix nsMepennit [Stozhkov et. al, 2009) unrencusrnocTn TKJI B Teuenue ~1.5T1/2 3THX H30TOMOB
nepen mafeHHeM XOHApPUTOB Ha 3emmio. IlomyueHHble pe3yNbTaThl aHanH3a comepxaHuit 54Mn u 22Na B
UOeHTHQUIMPOBAHHEIX TaKMM MeETOOOM 00paslax CONMOCTaBNSANNMCh CPEeMHMM TeIHOLEHTPHUUYECKUM
PacCTOSHUAM XOHAPUTOB, Ha KOTOPHIX HAKAILIMBANKCD STH PaNMOHYKIUIBI TIepeN TajeHHeM XOHAPHTOB Ha
3eMiTio, UTO TIO3BONMIIO OLIEHUTH CpeHue HHTerpanbHble rpaguentsl IKJI (E>0.5 I'3B) B cooTBeTcTBYyIOLINE
MepHORBI BpeMeHH. DTH DaHHbIEe JAIH BO3MOXHOCTD IIPOJOIKUTE IPOBOAHMBIH HAMHU ¢ 1957 T. MOHUTOPHHT
unreHcusHocTH ¥ papHauwnit [KJI B rennocdepe mo 2013 r., T.e. HA BpeMEHHOI LIKalNe yXe 1ecTH 11-IeTHUX
CONHEUHHIX UKKNOB. BriiBiIeHHbIE AOJIrOBpEMeHHbIE 3aKOHOMEPHOCTH 3TOTO OOHOPOJHOrO psfa RaHHEBIX
CBHUAETENECTBYIOT O CTOXaCTMYECKOM XapakTepe pasiHUMii CONHEYHBIX IHKIOB, O6GYCIOBIEHHOM
CTOXaCTHYECKMMH ITpOLIECCAMH ITEPECTPOMKM CONMHEWHBIX MArHMTHBIX TIonelt B ¢asax MaKCHMyMa
COHEYHDIX LHUKIOB, OcOOEHHOCTH HEPEXONHOTO MUHMMYyMa MeXAY 23 ¥ 24 COMHEeYHBIMU LHKIaMH, TaK XKe
Kak ¥ Ha Bocxopsumieit ¢ase 24 LMKIA, BHIABIECHHBIE IIO CONEPXKAHMIO KOCMOTEHHEIX PaIMOHYKIHMIOB B
cBexeBBIIAaBIINX XoHApUTax Chelyabinsk u Kosice, monreepxpaioT 9TH 3aKOHOMEPHOCTH.
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OnHofll U3 BaKHEHIIMX 3afiad skcrneprmenTa [lamena gsndercs McclefoBaHME SHEPTETHHECKUX CIEKTPOB
Pa3sHBIX TUIIOB KOCMMYECKMX YaCTHH B IIMPOKOM MHTepsane SHepruit. IIpubop, BrBENeHHbI Ha OPOUTY B
mioHe 2006 rona Ha Gopry KA, HaxonuTes TaM B pa6oueM COCTOAHHM IO CETOJHALIHMIT neHb. B nuanasone
BBICOKHX DHEPTHiI HELOCTYIIHOM I M3MePeHHIl NMpH NMOMOUIM MAaTHUTHOTO CHEKTPOMETPA UCHIONb3YeTCsa
IIO3UI[HOHHO-UyBCTBUTENBHEIA KanopuMerp. C IOMOLIBIO HOCHERHETo ObITM IpOBENEHBI HM3MEpEHHs
3HEPIeTHYECKHX CIIEKTPOB OJIEKTPOHOB C IHeprueir perme 330 I'sB, a Takke IPOTOHOB M sAmep renmud
KOCMHUeCKNX nydeidl ¢ oHeprumeii peime 0.8 TosB/mykimon. IlpencrapieHHblEe pe3ynbTarhl, OCHOBaHBI HA
TOAHHBIX TTONYYeHHBIX 32 TIEPHOM U3MepeHHUt 2006-2013 rT,
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Lateral distributions of signals in air extenswe showers and energy
estimates . : :

Author: Prof. DEDENKO, Leonid *
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Lateral distributions of signals in air extensive showers with energies above 10**8 GeV have been simulated in
terms of various hadronic interaction models with the help of the CORSIKA package. Primary. importance is
given to simulations of signals in the Yakutsk shower detectors from all shower particles with the help of the
GEANT4 package. The energy estimates are calculated using simulated signals at a fixed distance from the
shower core. Dependences of lateral distribution functions at large distances from the shower core and the
calculated energy estimates on hadromc interaction models, the Geomagnitic ﬁeld and fluctuations in shower
development are analyzed
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O maccoBOM COCTaBe IIPU YIbTPABBICOKHX SHEPTUAX 10 OTKPBITHIM
na"HHbeM OXKE kommrabopanuu (cTaTMCTUYECKUIT ITOIXO C
HCIIOJIb30BaHMEM (YHKIIUY KOITyJIa)
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Ons wmccnemopanua MUHAMMKM WU3MEHEHHMS MACCOBOIO COCTaBa KOCMUUECKHMX Jyuell CaMbIX BBICOKHMX
SHEepTHil MCTIONL3YITC OaHHble, MpefocTaBaeHHble Oxe-kommabopauueri Ris BCeOOIIEr0 HCIONB3OBAHUA,
10, COCTOAHMK Ha, 01.01.2014. Mccrenopaue CTaTHCTHUECKMMH METORAMHM C NpPHBIEYEHHEM amNnapaTta
OTHCAHUA BHYTPEHHUX CBA3eH MHOTOMEDHLIX pacipefeneHui (pyHKLUM KoNy/Ia) IOKassIBaeT oforaieHne
Gonee, . TAKENOH  KOMIOHEHTOM TPYNIBI CPEJHUX sifep. JTO yTHKeleHHe MMeeT CHOKHBII XapakTep H
TIPOUCXORHUT, . IIOCTEIIEHHO . ¢ POCTOM 2Hepruu (3-1018 -- 5-1019) sB. Pesknx, CymiecCTBEHHBIX M3MEHEHWUN
‘MaCCOBOTO COCTABA MMEIOIHecH NaHHble (1% BCeX HMEIOLIUXCA Y Konnafopaluy JaHHbIX) He [TOKa3hIBaIoT.
HIAJL perucTpupyercss aToi yCTaHOBkoﬁ 3alUCHI0 ITOKasaTelNleil NETEKTOPOB YAATEHHBIX APYT OT ApyTra Ha
paccrosame 1,6 xM. PaccMaTpuBanoch HECKOIBKO BAPHAHTOB HACHTUPUUUPYOMUX GyHKIMI, 3aBUCAIIUX OT
'MaccoBOTO cocTana. . (HampuMep, OCHOBHO BApMAaHT -- CpPelHee 3HAUYEHWe PACCTOAHMIl OT OCH JIMBHSA
LeTEKTOPOB,,3aPETHCTPHPOBABIINX KaHHOE COOBITHE H cpeqHee 3HAaYeHHe 3apeTMCTPHPOBAHHOIN dHEPTHU.)
s _Kamnoro‘qoﬁimﬂ BBIYMCHIANUCH 3HaYeHns aTHX QyHkuuit. CobbrTHA (Beero 2417) sHepruu (1,8:1018 --
,S:iOlQ)gvlsB,,;~ pas;enanyuch Ha HECKONbKO 3SHEPreTHYecKMX HHTepBanoB. COBOKYIIHOCTD 3HauyeHUH
UNeHTHPHUUHUPYOINX QYHKIHUM cOoORITHI, IPHUHAMIEKAMNUX JaHHOMY ﬁHTepBany, paccMaTpHBaeTCd Kak
MHOTOMepHas Te€PeTHKO-BEPOATHACTHA QYHKIHA paclIpeleleHUs, COOTBETCTBYIOMAs NaHHOMY MHTepBany.
3HaueHMs e€ XxapakTEpPHCTHK (HAapHMep, 3HAUEHHA CpPeqHUX €€ MaprHHaloB, KO3QPHUILIHEHT KOPPENILHH. . .,
M Mepsl BHYTPEHHHMX CBs3€l, OIpenelseMble KOIYIOI) ABIAOTCA XapakTepHCTHKaMu MHTepsana. s
K&KIOTO MHTEpBANa BBUMCIANNCH 3HAUEHMA €ro XapaKTepHCTHK. Bce cOOBITMS M Bce dHepreTHYECKHe
uHTEpBaNKl o0pabaTeiBaloTes ORMHaKoBo. [lajee paccMaTpuBaeTCsl SBONIOLMSA TIONYYEHHBIX 3HAUYEHUH
XapaKTepUCTUK, STHX . MHTEPBANIOB C POCTOM . SHEPTHH. Uccnenosanne u qmanq’ecxaﬂ HHTepIperanys
IONyYeHHBIX 3aKOHOMEPHOCTEH 3TOM SBONIONMHM NPHBOAT K BBINIENPHBENEHHOMY BbBOmy. CKpoMmHas
craTucTHKa (106 COOBITHIT B CAMOM BBICOKOSHEPTUYHOM HHTepB’aﬂe (1 - 5)-10193B) 3acraBnser orpaHHYHTLCS
TONBKO KAayeCTBEHHBIM YPOBHEM MHCCIIENOBaHMs, HO yKasblBaeT Ha YTXelleHHe MacCOBOTO COCTaBa M
HOKA3BIBAET OTCYTCTBHE PE3KUX KPYIHOMACIITAGHBIX MU3MEHEHUF B HHTEpRAame 3-1018 -- 3-1019(aB). ApTophr
HafelTCd, YTO HE TONBKO pacyéThl OCHOBAHHBIE Ha TIIMyOHMHe MaKCHMyMa KacKafa, HO YBEIHYEeHHE
CTATHCTHKM M HCHONb30BaHHE (MK paspaboTka HOBLIX) Gonee afxeKBaTHEIX XaHHOMH (H3NHUecKoi MpobieMe
uneHTHPUUUPYIOIKX PYHKUHH ¥ Mep KOIIyJIbl II03BOTIAT IIONYYHTh Golee TOUHblE Pe3yTbTAThI
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Craryc skciepumeHnTa MOHHMKA 1o nccireqoBaHui0 MOHHOTO COCTaBa
COJTHEYHBIX KOCMHUYECKUX JIyueit
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IlpencraBmed TeKyMUI cTaTyc CyTHHKoOBoOro sxcrepuMmenTa MOHUKA 1o mccneqoBaHMIO IOTOKOB HOHOB
kocMmuveckux nydeit ot He mo Ni B iuanasone sHepruit 10-300 MaB/H B okpecTHOCTH 3eMiH. _
OcHosroit HayuHoi1 3apmauell skcnepumenta MOHUWKA spigercs MsMepeHMe MOHHOTO ¥ HM30TOMHOTO
COCTaBa, SHEPTETHUECKUX CIIEKTPOB COMHEYHBIX KOCMHUYECKHX JIydel A/IA OTHENbHBIX CONHEYHBIX COOBITHIA,
M H3y4yeHHe DBOMIMH 3THUX XapakTePUCTHK Bo BpeMeHH. IJkcnepuMent MOHMKA nossonur rtaxxke
HCCIIef0BaTh MOHHEIN M M30TOIIHBIN COCTaB aHOMAIBHOM KOMIOHEHTH KOCMHYECKHUX JTyUell, TATaKTHUECKHX
KOCMHUECKHX JTyueil 1 IIOTOKOB Afiep B PAHAIIMOHHOM II0Ace 3eMIIH.

Hafmonenys 110TOKOB  HOHOB OYRyT HpPOBOAUTBCA € IIOMOILIBI0 CBETOCHNIBHOTO MHOTOCIOHOTO
TIONYTIPOBOXHHKOBOTO Terneckona-crekrpomerpa MOHMKA, ycranosneHHoro Ha 6OpTy KOCMHUYECKOTO
anmapara, MMEIOIEro OKONO3EMHYH KPYTOBYIO IIONAPHYI OpPOHTY BBICOTON mopsnxka 600 KM, KoTopas
[IO3BONIUT peanu30BaTh METON H3MEpeHHs 3apsaga MOHOB C sHepruamu Gonee 10 MsB/H, ocHOBaHHBIM Ha
HCIIONB30BAHMH MarHUTHOTO IOJIs 3eMIIH B KayecTBe cermaparopa 3apsapaa. [eomdaxrop nmpubopa cocrapnser
100 cm”2*cp, yrmoBoe paspellieHHe ~ 1 rpagyc.
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SKcnepnmeHTaanme YKa3aHUs Ha aHOMAJIbHbBIN XapaKTep BKIIaaa B KII
OT OIIH3KOTO OOJVHOYHOTO MCTOYHHUKA.

Author: Dr. SHAULOV, SERGEY *
Co-Author: Dr. BEZSHAPOV, Sergey '
' FIAN

Corresponding Author: ser101@inbox.ru

PesynbTaThl H3MepeHHs TOHKOM CTPYKTYPHI cllekTpa kocMudeckux myueit (KJI) B muTepBane sHeprui 1015 —
1018 5B mpoTHBOpevaT MOAENN PE3KOTO M3N0Ma B CIIEKTpe IIpH 5SHepruu 3-1015 sB u ykasplBaoT Ha BKIan B
norox KII ot ogunounoro 6nuskoro ucroyHuka. Ilogsnenre 3Ha4MMOro BKIafia OT OMMHOYHOTO MCTOYHHKA
HOATBEPKAAETCA TAKKE BHAOM SKCIIepHMEHTANBHBIX AaHHBIX 006 aHu3orporiy KIL

O6cyxnaeTcad MORENB, B KOTOPOI HAOMIOaeMble B STOI ke 06i1acTy SHeprufi aHOMaNbHEIE XapaKTePUCTHKH
MIOOHHOH M apmpoHmod kommoHeHT IIIAJ OTHOCATCA K M3NYYEHHI0 ORMHOYHOTO MCTOUHHKA.
PaccmaTpHBaeTcs BO3MOXHOCTD TOTO, YTO MCTOUHHMKOM ABJISETCS KBAPKOBas 3BE37a.
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dusmyecKue XxapakTepUCTHKH ramMa-Teneckorna TAMMA-400. Vriosoe
pa3penienue, paspeiicHue ANEKTPOHOB U IIpOTOHOB.
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B ‘HacToslee BpeMﬂ paspabaTbiBaeTca TamMma — Teleckoll TAMMA-400. 3tor npufop npemHasHavyer miA
H3MepeHHs IIOTOKOB IaMMa U3NYUeHWs W SJEKTPOH-NIO3HUTPOHHON KOMIIOHEHTHl KOCMHUECKHX Nydel B
nnanazoHe Hepruit or 100 MaB no weckonpkmx TsB. Takue M3MepeHHs BEIZBIBAKT MHTEPEC B CBAIM CO
CeNYIOLMMHI HayYHBIMHU 3afla9aMH: MIOMCKOM HPOAYKTOB AHHMTWIALUMM MM pacliafia YacTHI[ TEMHOH
MatepHu; TIpoBeieHHeM riTy6okoro aHaH3a HebGecHO chephl ¢ LeNbIo IIGHCKA M UCCIeI0BAHNA AUCKPETHBIX
HUCTOYHMKOB TraMMa H3AYUeHMs; U3MEpeHHeM  SHEpPreTHMUeCKMX CIEKTPOB  TaJlaKTHYECKOTO |
BHETAJIAKTHYECKOTO ,umbcpyanoro ramMMa H3JIy4eHHs; UCCIeAOBaHHEM TaMMa BCIIECKOB M TaMMa M3ITyHeHus
aKTHBHOTQ ‘Tamma - rtemeckom T'AMMA-400 o6nanaeT YHUKQIBHBIMH  QH3HUECKUMHU
XapaKTePUCTHKAMH 0 CPaBHEHHIO € IPEOBIAYUIUMH npn6opaMn, a Takke ¢ MpuBOpaMH, KOTOpble IPOBORAT
M3MEepEHHA B HACTOALLEE BpeMa. YTIOBOE paspelleHre raMMa — TelJeCkora COCTaBiseT BeIMUUHY, MEHBIIYIO,
yem 0.02 rpaf., JUIs TaMMa — M3JIyYeHHus ¢ sHeprueit 100 I'sB. B naHHOM mokiange MpencTaBieHbl METOQHKA
BOCCTRHOBJIEHHA HANpaBlIeHHs IIPUIETa BEICOKOSHEPTHUHBIX TaMMa — KBAHTOR ¥ PE3yNbTATHI MCCIIENOBAHMA
cnocofroctu npubopa TAMMA-400 pa3nensTh 9NeKTPOHBI ¥ IPOTOHEL,

Ona BocCTaHOBIEHMA HAIpaBlleHHd NpPHUIETa IIPOBOAUTCA AHANMHU3 INPOCTPAHCTBEHHOTO Pa3BUTHA
MEKTPOMATHUTHOTO . KACKAAR, BOSHMKAIINETO NPH BIAMMONCHCTBMM NEPBMYHBIX TaMMa - KBaHTOB C
Bemec'r oM raM‘Ma Tenecxona BropHuHble YaCTHI[BL, B TOM YHCIIE YACTHLB! oépamoro TOKA, CYIIECTBEHHO

npu xomsepcpm BBICOKOBHepI‘H‘{HOI‘O raMma - KBaHTa. PaapaGOTaHHbm MeTox I03BONAET BOCCTAHABIUBATH
HanpaBneHne ocn '9IEKTPOMATHUTHOTO KACKafa M OfecreyMBaeT yTiioBoe paspelnesue nyvine, dem 0.02
Tpaj. ms :-meprrm‘ 00 I'aB.

OCHOBHMMH "KOMITOHEHTAMHM KOCMHUYECKHX Iydueit MBUAIOTCA WPOTOHBI ¥ sOpa remus. Bkman
SMEKTPOH- ndsmpormon KOMIIOHEHTbI KOCMHYECKHX IIydefl TPH BHICOKHX SHEPTHAX COCTABIAET BEIHMUMHY
okono 0.001. TIpu mccmenoBanuu criocobHocTH raMma - teneckona TAMMA-400 pasnenaTh SIEKTPOHB! U
MO3UTPOHBI OT NPOTOHOB B KOCMMYECKHMX NyuaX M3yuyaeTcs OTHEIBHBIM BKJIal KaXHOi HeTeKTOPHOM
cHcTeMBI Tpubopa B pexeKLHI0 MpoTOHOB. Mcrons3opaHie cyMMapHoi HHQOpMAIMH OT BCEX AETEKTOPHBIX
CHCTeM TO3BONSET MONYyYUTh KOdPPUIMEHT PeXeKUUU TIPOTOHOB ~4x10"5 INI1 BepPTHMKANBHBIX YacTHL H
~3x10"5 [Ist YACTHN, IOMAJA0IIMX B TAMMa~TeNIeCKOII 1107 yriioM 30 rpaf.
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YernipéxxkaHanbHada ycraHoska Hetitpon-bHO

Mr. ALEKSEENKO, Viktor *

! Institute for Nuclear Research

Corresponding Author: alekvictor@yandex.ru

CoobwiaoTcd CBefEHHss O HOBOH 9KcrepuMenTtanbHOU ycraHoBke «Hefitpor-BHO», spepgénunonn s
sKcnnyaTanuio B qexape 2013 roxa B Bakcanckoit Heftrpunnof O6ceppaTopuu. YcTaHOBK4 IIpeqHasHayeHa
ANA PerMCTPaLMH M M3YYeHHd BapUaIlHii II0TOKA TEIUIOBBIX HEHTPOHOB Bo Bpemsa rpo3 u PopOym-sgdexTos.
Perucrpaumst MOTOKA HEHTPOHOB OCYINECTBNAETCH WETHIPbMA 3H-AETEKTOPaMH HA OCHOBE KOMIayHIa
MuIleHb-cUBETHATOp 6LiF+ZnS(Ag). IlpuBemennt IepBble pe3yIbTAaThl PETUCTPALUN  BapHaluil
HEITPOHHOTO IIOTOKA.
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Bapuauuu HeTPOHHOrO MOTOKA BO BpeMs I'po3

Mr. ALEKSEENKO, Viktor '

! Institute for Nuclear reseach

Corresponding Author: alekvictor@yandex.ru

CoofmarTcs pe3ynmbTaTbl DETHCTPAlMM U AHANM3A CHOPafHYecKHX BapHalUMil TMOTOKAa arMocdepHbIX
TENNOBBIX ~ HEHTPOHOB BO BpeMA Tpo3. Perucrpanua moroka  HeHTPOHOB  OCYILECTBIANACH
HESKpPaHHPOBaHHBIMU CHUHMHTHINAUOHHBIMH SH-HeTeKTOpaMu Ha OCHOBE KOMITayHza
MuIeHb-CHUHTHIIIATOP 6LiF+ZnS (Ag), pacmonoeHHSIMH B DAa3IHUHBIX (QU3NYECKHX YCIOBHAX, H
IIPOTIOPIMOHANBHBIMH T230BEIMU TETMEBLIMH CUETUMKAMH. 3apeTUCTPHPOBAHEl YMEHBIIEHHs HEHTPOHHOTO
TI0TOKa Ha 5-10% IIPOLEHTOB CBA3aHHbIE C TMBHEBBIMM OCalKaMM BO BpeMs Tpo3. 3a TP JIETHHX CE30HA He
OBITO  3aperMCTPUPOBAHO (PAKTOB YBENUUEHHs HEHTPOHHOTO IIOTOKA, OOYCIOBIEHHBIX MOIHHEBHIMU
paspagaMu.
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Hab6mromeHHEe KOCMUEUYCKHX JTy4Yell MINPOKOYTOIHBIM YepEeHKOBCKUM

TeJIECKOMOM, Pab0oTaroIUM Ha COBIANEHME C CLIUHTUIAIMOHHBIMU
nerexkropamu JAKYIITAIJI

Mr: TIMOFEEV, Lev '; Dr. IVANOV, Anatoly !
! SHICRA SB RAS

Corresponding Author: timofeevlev@ikfia.sbras.ru

B sTOM QOKmajme MPEACTaBIEHA METOAMKA HAOMIONEHHs UEPEHKOBCKOTO CBETA OT LIMPOKUX aTMOCHEpHBIX
nusHeit (ITAJI) nopoxmenHsIx kKocMuueckuMu nydamu (KJI) Beime 10'16 5B H mepBble pe3ymbTarhl
Halmopennit. [lerekTopoM sIBIAETCA IIMPOKOYTONBHBI YEPEHKOBCKMIT Teleckonm paforalommuii Ha
coBnafeHHe ¢ CHUHTHIUIMGHOHHBIMHM  JIETEKTOpaMM, HHTETPANbHBIMH H AU PepeHUHATbHBIMIH
YepeHKOBCKHMH MeTeKTopaMM SIKyTckoit kommuekcHoit ycraHoskoit IITAJL. Jlerexrop pacnonoxer psmoM
(okomo 2M) ¢ OOMHMM M3 MHTEeTpalbHBIX YePeHKOBCKMX MeTEKTOPOM. B Hokmame IIpeficTaBiIeHB! METONVKA,
TEXHHUECKME XapaKTePUCTHKM TeNleCKOIla, a TaKXKe pe3yJIbTaThl IONeBbIX HabmiomeHuyi Ha SkyTckoit
KOMILITEKCHOIH yeranosku [ITAJL
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AHanus pacrpefieneHus 10 NPIMbIM BOCXOKAEHUIM KOCMHYECKUX
nyude¥t ¢ sHeprueil perie 10”18 3B o HabnrogeHnIM B SIKyTCKe

Dr. IVANOV, Anatoly ; Dr. PRAVDIN, Mikhail ; Dr. KRASILNIKOV, Alexey '; Mr. SABOUROV, Artem °
! IKFIA
% IKIFA

Corresponding Author: ivanov@ikfia.ysn.ru

TlpencraBnens! pe3ynmbTaTH aHANH3a paclipefeneHns kocMudeckux nyyqest (KII) ¢ sueprismu srime 10418 9B
10 IpAMEIM BOCXOXKEEHUAM. [nst 5TOTO MCIONB30BAHBI HaHHBlE HaOMIOmeHHN 1974-2008 rT. Ha SIKyTCKOit
ycraHoBKe IIMpoKmx aTMocepHerx nueHed ([IJAJT), ¢ mpuBleyeHMeM OBYX METOAOB AaHamU3a -
TapMOHHUYECKOTO M JMCIEPCHOHHOTO. BBIYHCIEHBI aMIDIMTYXBI MEPBBIX ABYX TAPMOHMK, a Takxke ¢asa
nepBoit TapMOHMKY, MeHsolnuecs ¢ sHepruedt KJI. Ilo Bropomy MeTony HaiimeHa MHHHMANbHas LIMPHHA
pacnpeneneHns B CPaBHEHHH € OXMAAeMON WMIMPUHON U3OTPONHOTO pacmpenenenus. IlokasaHo, uTo B
uuTepsane suepruy (1019, 1.78x10*19) 5B MMeeTcs Hekoe OTKIOHEHHE OT M30TPOIMU, MONyYaeMoe NBYMs
METONAMH, KOTOPOE MOXET GHITH 0GbsCHEHO BKnafiom ucrounnka KJI B MHTEpBaNe MPAMBIX BOCXOXHEHHUH
(15,45) rpanycos. IlepBag rapMoHMKa IEMOHCTPHPYET CHCTEMATUYECKHIA CIBUT 11O (aze C POCTOM 3HEPTHH,
YTO TAKXKE He COTNacyeTca ¢ U30TPOIIHBIM paclpeieIeHUEM.
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III1poKOYTONBHEBIN UEPEHKOBCKMII TENECKOI M IIporpaMma
MOJEPHH3AIMH YePEHKOBCKUX AeTeKTOpoB JIKyTcKko¥ ycraHoBKH IIAJI

Dr. IVANOV, Anatoly ; Dr. KNURENKO, Stanislav % Dr. KRASILNIKOV, Alexey ; Dr. PETROV, Zim ; Dr, PRAVDIN, Mikhail ; Dr.
SLEPTSOV, Ivan '; Mr, TIMOFEEYV, Lev *

! IKFIA

? Yu.G. Shafer Institute of cosmophysical research and aeronomy SB RAS, 31 Lenin Ave., 677980 Yakutsk, Russia

® SHICRA SB RAS

Corresponding Author: ivanov@ikfia.ysn.ru

OnucaHbl XapakTepUCTUKH M Pe3yNbTIaThl MONEBBIX HMCHBITAHHH IMMPOKOYTONBHOTO UEPEHKOBCKOTO
Temeckona, paGOTAOINEro HA COBIIAfEHME CHUTHANOB C HA3EMHBIMHM JETEKTOpPaMH SIKyTCKOM YCTaHOBKH
mupokux atmocdepusix nmBHel (IAJ). O6cyxpmaercda mnporpaMma MOREPHM3ALUHUM  IOACHCTEMBI
YEpPEHKOBCKUX NETEKTOPOB YCTAHOBKM, HAlleJeHHOH HA MCCIENOBaHHE TalaKTHUECKOH KOMIOHEHTEI
KOCMHYECKHX Nyueit.
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IpoucxoxaeHye KOCMHYECKUX JIyded ¢ 9HepruaMu ot 10*6 no 10*21 sB
Dr. PTUSKIN, Vladimir '

' IZMIRAN

Corresponding Author: vptuskin@hotmail.com

O630p COBPEMEHHOTO COCTONHUA TIPOGTIEMbI IPOUCXOXKTEHHT KOCMIUECKHX TyUeit. O6CYKIatoTes YCKopeHue
KOCMUMYECKUX Tyuell B OCTATKAX CBEPXHOBBIX, WHTEpIpeTalus NaHHBIX Voyager 1 No 4acTHUaM HH3KHX
SHEpTHIl, CTPYKTYpa KOleHa B IHEPTeTHYecKOM crekTpe mpu 3.10"15 9B, mpepen yckopeHus 4acTull B
raNaKTHYECKUX MCTOUHUKAX, IPHPONa KOCMHUYECKHX JIyHelt CaMbIX BHICOKMX 9HEPTHH.
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XapaKTepHoe IEKTPHUUYECKOE COCTOAHIIEC I‘pOBOBOI/I aTMOCCI)epI)I n3
JAaHHBIX ITO BapHalgyaAM KOCMHUYECCKUX JIy‘-ICI/I

Author: Dr. XAEP/IVHOB, Hanms '

Co-Authors: Dr. TUABAHCKUH, Anexcanap 2; Mr. XAEPIUHOB, Muxaun 8
' Cagosuu

: Cepzeeguu

3
Haunvesuy

Corresponding Author: khaerdinovns@yandex.ru

Tocnemnue mBafguaTh JET, B TEOPHUH OSJIEKTPMUYECKHX paspafoB B Tpo3oBoit arMocdepe, dopmupyercs
MeXaHH3M Hpo6ost aTMOC(EpPHOTO BO3AYXa JIABHHAMM PENITHBUCTCKHUX YOETaoLIUX 3JIeKTPOHOB, JTOT THUII
paspafia aHaJIOT KOPOHHOMY, 0a3supyIOIeMycs Ha PeNIATHBUCTCKHX YacTHuax. Habmonenue ycnosuil Takoro
SIIEKTPHYECKOTO paspifa B aTMocgepe BBI3BIBaeT Ooibmioif MHTepec. Bmecre ¢ TeM, ofibiunoe cocrosnue
Tpo3oBoi aTMocdeph! B aKTUBHOI (aze — IIOPOroBOe Mis MONHMEBOTO paspana. Jliofoe HemocpencTBERHOE
BMEIIATeNbCTBO B STOT IIPOLlECC, € LENbI0 H3YUeHHs, HeoOpaTHMO HCKa3UT eCTECTBEHHOE COCTOSHHE,
HInpoxo M3BEeCTHHI MaHHBIE 1O M3MEPEHMI0 HaNPLKEHHOCTH IIONS TPO30BOI aTMOCQepHl, IIONyYeHHbIE
MapmanoM i fp. ¢ TOMOILbI PaKETHHIX H OATTIOHHBIX H3MEPEHHH, HA OCHOBAHHH KOTOPLIX A€TaeTcs BBIBOL
O €CTeCTBEHHOM OTPAaHMYEHWH HANPDHKEHHOCTH BEPTHKAIBHOTO TIIONS, IPONOPLHOHANbHO IUIOTHOCTH,
MIOPOTOBLIM 3HaUeHHeM TepeHanpmxeHus & = 1 (216 kB/m mna yposus mops), OnHako, cooflianocs u o
Cllyuae peruCTpallMy IIONA B TeUYeHMHM 1 MHHYTHI C IepeHampskeHHeM § = 1.3. Bo3aMoxHo, OlIHOKH
METOOMUECKOTO XapaKkTepa BHOCAT MCKaXKeHUs B HaOmiomeHHs. B CBA3M € 9THM, OHATHOCTHUYECKHUE
HCCTIeROBAaHNA OTEKTPUUECKOTO COCTOAHUA aKTHMBHOM (ha3bl Tpo3bl, BBIIIONHEHHBIE C IIOMOILIBK AHANH3A
IIOBeIEHHs1 KOCMMYECKOTO M3ITydeHHs, eCTECTBEHHBIM 06pa3oM 30HIMPYIOLIETo aTMocepy, aBnanTcs Goree
KOpPPEKTHHIMH B CpPaBHEHHH C IIPIMBIMH U3MEPEHUSAMH Ha 6aJUIOHAX. .

B nanHoit pafoTe aHAMM3MPYIOTCA, paHee OMYyGIHKOBAHHBIE SKCIIEPMMEHTABHO TIONYYeHHble HA YCTaHOBKE
«Kosép» BHO VAN PAH pacnpenenenus Bapuanuii MHTEHCHBHOCTM BTOPHMYHBIX YaCTHI{ KOCMHUYECKHX
ny4eil, B 3aBHCHMOCTH OT 3HAuYeHUIl IIPU3EMHON HANpDKEHHOCTH 3a JIETHHE M OCeHHHe NepHopmbel, B
paclipefiefleHHAX CYLIeCTBYIOT 0ONacTH, M3MepseMBIX Ha 3emie Hanpmxéunocreii (KDz0B-7xB/M), mpu
KOTOPBIX BapHallUy KOCMHUECKHX Nyued He OOBACHAITCA TparcdopMalyeit crekTpa B IIPH3EMHOM IIOJe.
Takue BO3MyINEHHMA paHee Ha3BaHbBl AHOMAIBHBIMH B OTIHYME OT HOPMANbHBIX, KOPPETHPYOUHX C
IpH3EMHBIM I10TeM. B cilywyae omeKTpoH — QOTOHHOI KOMIOHEHTSI, Iist ofbacHenusn sddekra, Tpebyercs
TOMONMHUTENbHAA reHepanus wactul. Ilo cratucTuxe, 3TH aHOMAaNbHBElE BOSMYINEHHS MAaKCHMAIBHBI NPH
3HAYEHNUAX MpH3eMHOI HampaxéHHocTn KDz0K= 10+12 kB/M. BosHuKaeT BoIpoc — KakoBa HaNpBKEHHOCTh
mons B MecTe FeHepamMM 4vacTull?! BapMauuy HMHTEHCHBHOCTH MIOOHOB, HecyT B ceGe MHQOpMAUMio O
TIyBoxux crosx armocdepsl, Onmpasch Ha SKCIEPHMEHTANLHO M3MEPEHHEIE [IA MHTEHCHBHOCTH MIOOHOB
KOSP(PHUUEHTEl pPETPecCHH C TPU3EMHBIM TIONEM, TpPHUBIeKas MoMenb (OPMHUPOBAHHUA - BapUaLUit
HMHTEHCHBHOCTH MIOOHOB, CTPOMTCA BBICOTHEIT TIpodHnb HANPMHKEHHOCTH IIONA HAX YCTAHOBKOH mOT
HIDKHHM 3apsifiOBBIM CJI0€M B 3aBUCUMOCTM OT IIPM3eMHON HANpPHKEHHOCTH, He IIPOTHBOpEUaAlH
HabmogaeMbIM HJaBHBIM. [Ina Hallell yCTaHOBKH, yfauyHO OTBeyaeT TpefoBaHUAM Mopens nIpoduns c
rUepboTUYeCcKO 3aBHCHMOCTBIO OT BHICOTH! M IIOCTOSHHOM HANPMKEHHOCTBIO Ha IIPOTKEHHH MOCIETHETO
y4acTka TomnyHoM Ah = 5.4 r/cM2. 3HaueHHT MAaKCHMMANBHOM HATIPHKEHHOCTH BIONE IPOGHIA IS BBICOTHL
h (paifon HUXHETO 3apAKEHHOTO CJIOA), B eIMHULAX TIEPEHANIPAKEHHUSA, COOTBETCTBYIOILUE «OCOBBIM» TOUKAM
pacrpefiefieHus BapHalUil SMEKTPoH — QOTOHHOM KOMITOHEHTH: 87kB/M = 1.71, $10xB/M = 2.44, §12kB/m =
2.93. CraTucTHYeCcKHe OLIMOKY: CBepXy +131% M cHU3Y -24%.( & = B/Pc, fc = 1.67 MB/(r/cm2), cooTBeTCTByeT
Dc = 216 xB/M nipu 1. ycn.) Ilpu sTHx HAIpaKEHHOCTAX OJDKEH HATH Ipoboil Ha yOeranmnux sJIeKTPOHaxX B
TIPHIIOPOTOBOM pexkyiMe. UTo M perucTpupyercs.
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Search Dark Matter on Data Yakutsk EAS Array

Author: Dr. MIKHAILOV, Aleksei *
Co-Author: Dr. KOLOSOV, Valery 2
! Alekseevich

: Afanasievich

Corresponding Author: mikh@ikfia.sbras.ru

According some assumptions the Dark matter can be present in halo of Galaxy. In this model the relic
superheavy particles can comprise part of the Dark matter and are concentrated in the galactic halo. The
ultrahigh energy cosmic rays are produced by the decays these particles. Also rate of registration cosmic rays
in presence of Dark matter may be depended relatively projection move of Earth to galactic center. We search
the presence Dark matter in our Galaxy by data of Yakutsk EAS array.
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Omnpenenenne CIIEKTPOB BHETAJIAKTUYECKUX MCTOUHHUKOB KOCMHUYECKUX
JIy4yeil CBEPXBBICOKUX HEPTUN

Author: Dr. 3UPAKAIIBYNY, Bagmumup *
Co-Authors: Dr. ITTYCKHUH, Bramumup '; Dr. POTOBAS, Caernana '; Mr. KJIEIIAY, Eprenit |
' USMHPAH

Corresponding Author: rogovaya@izmiran.ru

Ha ocHoBe pewenns o6paTHOH 3amayu IepeHOCa KOCMUYECKHX Jydel ¢ sHeprusamu 107*18 - 10**21 3B Bo
Beenennoit, zamomHeHHO! (OHOBBIM H3MyYeHMEM, IIPOBEfleHBl pacyeThl 3HEPreTHUECKUX CIIEKTPOB
HCTOUHHMKOB 'BHETAAKTHYECKUX KOCMHUECKMX Jydell. PacueTs! HpoBefleHE! AN OBYX THIIOB CIIEKTPOB
KOCMMYECKHX JIyHIel ¥ 3eMiiy, IONyYeHHbIX COOTBETCTBEHHO B 9KciepuMenTax Telescope Array + HiRes u B
skciepuMenTe Auger. Ilpenmonaraercsa, YTo B COCTaBe UCTOYHHMKOB HOMUHHUPYT IIPOTOHBI M AMpa JKeje3a.
OmpeneneHs! OXHUOaeMble CIEKTPbl BTOPHYHBIX sfep. BEHIABIEHO, KaK ITPOABIAETCS HEKOPPEKTHOCTD
ofpaTHBIX 3ajay IlepeHoca KOCMHMYecKMX iydeil. ITomyueHB! OTKIOHEHHA OT CTENEHHON 3aBHCHMOCTH
SHEPreTHYeCKUX CIEKTPOB MCTOYHHMKOB KOCMMYECKHX Iydeit. VccimemoBaHBI cliyyaw, KOTHA CIEKTpHI
Pa3NMUHEIX TUIIOB AAEP B UCTOUHUKAX OJUHAKOBEM 06pasoM 3aBUCAT OT MATHUTHOM JKECTKOCTH YacTHl] ¥
KOT/la 5TO YCIOBMe He BBITIONHAETCH M CIIEKTPhl HCTOYHHKOB IIPOTOHOB M Aep JKene3a ONpeerioTcs U3
OaHHBIX Auger 110 SHEPreTHYeCKoH 3aBUCHMOCTH BETHYMHEI .
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JAnuHHOIIPOOEKHAS KOMIIOHEHTa KOCMHYECKHUX JIyUei IO JaHHBIM
9KCIIEPMMEHTOB C PEHTTE€HO3MYJIbCHOHHBIMH KaMepamu Ha [Tamupe u
Taup-IITane

Author: Dr, IIVYKOB, B.C. !

Co-Authors: Dr. IIATOBCKUIL, C.E. '; Dr. BOPUCOB, A.C. '; Dr. IEHWICOBA, BT. ; Prof. TAJIKMH, B.1. % Dr. T'VCEBA, 3.M.  Dr.
KAHEBCKAS, E.A. '; Mr. KOTAH, ML }; Dr. MOPO30B, A.E. > Dr. MYXAME/IIUH, P.A. *; Dr. CMUPHOBA, M.11. }; Dr. YYBEHKO,
AIL!

! @{auuecxuﬂ uncmumym um. I1LH.JleGedesa Poccutickoil axademuu nayx

2 ¢{3uuecxua ¢-m MI'Y um. M.B.JTomonocosa

3 P.N. Lebedev Physical Institute of the Russian Academy of Sciences

4 MM PAH

Corresponding Author: puchkov@scilebedev.ru

IlpoaHanH3upoBaHO  ITIPOMCXOXKJEHHE  HabmioaeMoro B 3KcIepuMeHTe  IlamMHp  M36BITKa
B3aMMOAENCTBYOIUX afpoHOB Ha TiyOune Gonee 70 t-eqUHHUII B CBUHIIOBOM IIOITIOTHTENE TIyGOKOM
OJITHOPOJHOM PEHTTE€HOOMYIIBCUOHHOM KaMeprl (P3K). Ilpencrapnens TIpenBapUTENbHbIE
SKCIIEPHMEHTANbHBIE HaHHBIE O B3aMMOJEHCTBHMH afpOHOB B KOCMHYECKMX nyuax Io gaHHbeIM PIK c
GonmpIIMM BO3RYUIHBIM 3a30pOM, 3KcroHupopasueiics Ha Ilamupe u Tamp-Illame. Jausent tun PIK
paspaboTaH [N NPOBEPKH THUIOTE3H! O 3HAUMUTENBHOM POCTe CeUeHHs POXOEHUS YapMHUPOBAHHBIX afipOHOB
mpu E0 ~ 50 TsB Kak OCHOBHOTO MCTOYHUKa HaOMIOJAeMOTO H30HITKA [ATEH IIOTEMHEHWS Ha
peHTreHOTpadMUecKHX IUTeHKaX. UapMUpOBaHHbIE AaIpOHBI TEHEPUPYIOTCS B BepxHeM Omoke PIK,
pacrafgasck B BO3AYIIHOM 3a30pPe IIO SIeKTPOMArHHUTHHIM KaHalaM, MHUIHHAPYS €+ U Y-KBaHTbI, KOTOpPHIE
AT pocT HaOMOmaeMOTO KOIWYecTBa IIATEH IIOTEMHEHHA B BEPXHUX CIIOAX HIDKHero Omoxa PIK.
JKcmepUMeHTaNnbHble NaHHble, NonydeHHble B POK ¢ BosmymHEIM 3a30poM M B IIyGOKOM CBHHLIOBON
KaMmepe, CPaBHHBAlTCA C pe3yasraTaMu pacueroB o Mopmenu FANSY 1.0, Cpasnenue moka3sblBaer
KayeCTBeHHOE COBIIafeHHe SKCIIEPMMEHTANBHBIX OAHHBIX C DPACUYETHBIMU B TIPENIIONOKEHMH BBICOKOTO
ceuenus 06pazoBaHUA YAPMUPOBAHHBIX aTpOHOB ~ 8 MO/HyKiIoH npu Xlab >= 0.1.
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Honsl 4He, C, O, Fe B nuanasone sHepruit 0.04-1 MaB/HykI0H B
6bICTp0M U MEOJIEHHOM COJIHEYHOM BeTpe Ha 1 a.e. B MUHUMYMe
AKTUBHOCTH 23 COJIHEUHOTO ITHKJIIA.

Author: 3E/IbIOBHY, Mapus '
Co-Author: IOTAYEB, IOpunii !
' HunAo

Corresponding Author: mariya@srd.sinp.msﬁ.ru

Uccnenyworcs snepretuyeckue cliekrpsl noros 4He, C, O, Fe HanTemnopsIx sHepruedt (0.04-1 MaB/Hyknon)
mo usaMepenusm ACE/ULEIS m oTHOCHTenbHOe cofiepkaHME HMOHOB B BBICOKOCKODOCTHBIX ITOTOKax
CONMHEYHOTO BeTpa M3 IPHOKBATOPHANBHBIX KOPOHAIBHBIX HOBIp B 2007-2011 rr. Ilokasano, uro
OTHOCHTENIbHOE COfiepXkaHue HafTemnoBex MoHOB C/O u Fe/O B MUHMMyMe M MAaKCHMyMe COTHEUYHOI
AKTHBHOCTHM COOTBETCTBYET OTHOCHTENBHOMY COMNEPKaHHIO MOHOB B GBICTPOM M MEINICHHOM CONHEUHOM
perpe. HanGonpiuve Bapmaumy ¢ ypoBHEM COMHeUWHOH aKTHBHOCTH Habmiomanuck B BennunHax 4He/O n
Fe/O, npu stom ¢opMa 3HEpPreTMYecKHX CIIEKTPOB BCEX HM3yyaeMbIX HOHOB H3MEHANAch C CONHEYHOH
AKTHBHOCTBHIO, YTO HAKIAAbIBAET OLIpeAelleHHBlE OrpaHHYeHHs Ha BHIOOD MEXaHHM3MOB YCKODEHHS HOHOB
COJIHEYHOTO BETPA [0 HAATEILIOBBIX SHEPIMIt, TAKUX KaK CTOXacTHUECKOe ycKopeHue B TypOyneHTHoI cpene
COJIHEWHOTO BETPA M YCKOPEHHE Ha MEXKITIIAHETHBIX YaPHBIX BOIHAX.
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CoO6BITHS ¢ S3HEPTHYHBIMH COTHEYHBIMH YaCTUIIaMU B 21-24 IUKIIaX
COJIHEYHOM aKTUBHOCTHU

Author: Prof, BASUIEBCKAS, Tanuna *

Co-Authors: Dr. JAVIBOT, Enena % Dr. VILIKOB, Buranuit %; Dr. JIA3YTHH, Jleorun % Prof. IOTAYEB, I0pui % Dr.
MUPOIUHUYEHKO, lleonruit *; Dr. HABAPOBA, Maprapura *; Dr. TIETPEHKO, Hiwa *; Ms. CYPOBA, Tamuna % Dr. SKOBUYK,
Oneca *

'y

 Hsry

® USMHPAH, Hmmbﬁry

4 ymr

Corresponding Author: gbaz@rambler.ru

Texynmit 24-#- UMKI CONHEYHOM AKTHBHOCTH OTIMYaeTcd AeUUMUTOM COOGBITHMI, COHEpXKAlIUX
PENATUBHCTCKME TIPOTOHH! (HaseMHble BospacTaHusd, GLE). Ha ampens 2014 r., xoTopbiii sBnserca 64-M
MecaueM C Havyada 24-TO LMKJIA, 3aPETUCTPUPOBAHO BCEro OTHO Takoe COGBITHE, TOTAA KaK B IPEXBIAYIIUX
LIMKNIaxX 3a TOT )Ke NepHOX ObIIO 3aperMCTPHPOBAHG OT 7 o 13 cobbrtuit. CooTHOILEHHE UMcna COBBITHI,
COflepAIKX TTPOTOHN! C 3Hepruelt Bhimie 10 MsB u prime 100 MaB, ans Tekyiuero Uukia He OTAHYAETC OT
TpeRBIAYIINX LHUKNOB. MBI aHaNH3UPYyeM CONHEYHble MPOTOHHBIE COOGLITUR pa3HON MOUIHOCTH M
conposoxpamlie ux AsneHus Ha ConHIile HA NPOTSUKEHMH 21-24 IHUKIOB aKTHBHOCTH C 1LENBK YCTAHOBUTb
npuunny pedunura GLE B 24-M nukie.
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MOJIAPU3 ALV U3ITYUYEHUS ITOCJIECBEYEHMI TAMMA -
BCINIECKOB B MOJEJIN 9JIEKTPOMATHWUTHOI'O ITIOJISI C
HAPYIIEHHOW JIOPEHL] - THBAPVIAHTHOCTBIO.

Dr. TPULIKAH, IOpuii !

1
Camyunoguu

Corresponding Aﬁthor: ugrish@yandex.ru

[ocTpoeH OpTOTOHANBHBNT 6asuc NONSpPUANMOHHBIX TNapaMerpoB CTOKca [N SNEKTPOMATHUTHOTO
M3NyUeHHs ¢ HAPYIUEHHO TOPEHL - MHBAPHAHTHOCTBIO BO BHELIHEM KIIACCHYECKOM IPABHTALMOHHOM NONE.
PaccunTaHpl cpefHMe IO 9Hepruu 3HauyeHusa mapamerpoB Croxca. IloxasaHo, UTO 3KCIIepUMeHTalbHBIE
AaHHble 10 MOJAPU3ALHYU M3NYyUeHHs II0CNecBeYeHMIT TaMMa — BCIUIECKOB B JXECTKOM pPEHTT€HOBCKOM
OMana’oHe MOXHO OOBACHHTh CMEIIMBAaHUEM IEBON W IIpaBoif INONAPU3AIMI B IIOTOKE MINYyUeHHH,
TIPMHUMAEMOTO OT HCTOUHUKA. BemnMuMHa cpeqHeil JNHHEAHOM ITONApH3AlMM M3NYdeHHS HE 3aBHUCHT OT
BETUYHHBI MapaMeTpa HapylIeHHMs JOpeHI{ — MHBAPUAHTHOCTH U BUAA CIEKTpa MONTHOCTHM MCTOYHMKa
uanyuenns. OHa IIONHOCTBIO OIIpefeNndeTcd 3HAUEHMeM IlapaMeTpa CMeINMBaHHMA b JIeBOH M IIpaBoi
HONAPU3AUMIT  M3NMyYeHHs. DBbIITONMHEHO cpaBHeHHEe PpAcuéroB C  pe3ynbTaTaMM  OKCIEPHMEHTOB
IBIS/INTEGRAL u GAP/ IRAROS. Pesymprathl skcnepuMeHra GAP  0OBACHAIOTCA KOHKPETHBIMHU
3HAUYEHHAMM IlapameTpa b U1 M3My4yeHHMA MCCIENOBaHHBIX B HEM IIOCIECBEYEHUIT TaMMa -BCIIECKOB.
TTpenmnoxeHst crocofsl MOTUGHUKALHY MCTIONB3YEMBIX B 9KCIIEPHMEHTE IIONAPH3ALHOHHEIX IPHEOPOB, IIpU
KOTOPBIX BO3MOXHO o7ee MOMTHOE HCCeNOBaHUe TIONAPH3ALUH SMEKTPOMAaTHHTHOTO H3IyUeHus,
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HabmropieH1sS JOITOTHOTO pacrpeneIeHNs COTHEYHBIX KOCMMYECKUX
nyuei B coOpITHAX 2012 rona -

Dr. STRUMINSKY, Alexei !
! Space Research Institute

Corresponding Author: astrum@iki.rssi.ru

PaccMOTpeHO JONTOTHOE pacHpefieNleHre WHTEHCHBHOCTH IIOTOKAa CONHEYWHBIX KOCMUYECKHX Iydeit B
MOIIHBIX cOOBITHAX 2012 roma no nanasiM KA SOHO, STEREO-A u B, pacnionoxeHHLIX Ha PaccToaHuH 1 a.e.
B PasmUUHBIX TOUKAxX SKMUNTHKY. OCHOBHOE BHUMaHHe yhendeTcs HafmoneHuam aPdekTta «BOCTOK-3aNam» B
Havane W o5Qdexra «pesepByapa» B KOHUe CcOOBLITHI, a Takke MORynsuuu moroka CKIJI
PacIpoCTpaHAIOIUMMCA CTPYKTYpaMM CONHewHoro BeTpa. Hauamenas ¢asa paccMOTpeHHBIX COBBITHIL,
Habnwopmasmadct Ha KA, cooTBeTcTBOBaNa TpPEACTaBICHUAM O NPUXOZE NPOTOHOB OT 3aTNAQHBIX,
LEHTPanbHBIX M BOCTOUYHBIX PORMTENBCKUX BCIBINIeK. Bo Bpems 1mosgHeidl AnuTenbHOM (assl CrHafgbl
Habmopancs spdekt «peseppyapa» KA STEREO u SOHO kak B CIOKOHHOM CONHEYHOM BETpe, TAK U B
BOSMYIIEHHOM CONHEYHOM BeTpe. 3TO TOBOPHT O TOM, UTO «PE3ePBYapOM» PaBHOMEPHO 3ATIOTHEHHDBIM
YaCTHIaMM SBISIETCS He TONMBKO OOJIacTh 32 (PPOHTOM YRapHOMH BOJIHBI, @ 3HAYHTENBHO GONbILIAs OBNIACTE.
IlporoHHoe cobeitie 7 MapTa 2012 6p170 HaHOONBIIMM, 33PETHCTPUPOBAHHBIM BONM3H 3eMiM B 24-0M
LIMKIe, HecMOTps Ha kKoopauHaTel N17E27 n N22E12 ero pomurensckux Bembruek. OmHako, OHO He 6BUIO
PEKOPIHEIM U3 3apeTHCTPHPOBAHHBIX B Tenmmocepe. CaMoe MOIIHOE NPOTOHHOE COBHITHE 24-TO LMKIA
nabmonanocs Branu 3emnu KA STEREO-A 23 mions 2012 ropa, kotopoe 6b110 nentpansisiM aius STEREO-A,
rie 6sut0 CxatHe moToxa KII cxomaiuMucs ynapHsIME BOITHAMH.
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AHanus HaripaBII€HUM IPHUXO0a KOCMHYECKUX JIy4Yel CBEPXBbICOKHX
3HEPIun

Author: Dr. MIKHAILOV, Aleksei ! .
Co-Authors: Dr. KOLOSOV, Valerii % Mr. EOPEMOB, Huxonait 3
! Alekseevich

? Afanasievich

3
Huxonaeguu

Corresponding Author: mikh@ikfia.sbras.ru

A.A. Muxatinos, H.H. Eppemos, B.A. Konocos.
AHCTUTYT KOCMOPU3HUECKUX MCCHENOBAHMI 1 a3POHOMHH um. 10. T. Magepa CO PAH, 677980, nyrcx
Poccus;E-mail: mikh@ikfia.sbras.ru

AHaNH3HPYIOTCA HATIPABNEHHs TPHXO0/a KOCMHYUECKUX Jyueil CBEPXBEICOKUX SHEPTHIl TT0 aHHBIM SIKyTCKOT
yctanosky HIAJL Panee HaMy 6BUT IpefioxKeH HOBBIM METON aHalK3a HAITPaBeHUH ITPHXOAA KOCMHYECKHUX
ny4eil ¢ yueToM BpaileHHa 3eMmi. B aToft paGoTe Mul aHanusuposanu Rauusle fxyrckoit yeranosku [IAJ
HaHHBIM METOOM.
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ITorick TEMHOJ MaTepHH 10 HAHHBIM JKyTCKOM YCTaHOBI(I/I

Author: Dr. MIKHAILOV, Aleksei
Co-Author: Dr. KOLOSOV, Valerii *
! Alekseevich

¢ Afanasievich

Corresponding Author: mikh@ikfia.sbras.ru

o HeKOTOPLIM NIPEATONOKEHUAM TEMHAsd MAaTepHs MOXET CYIeCTBOBATh B rano Hauleii [amaxtuxu. Ilpu
5TOM PENUKTOBbIE CBEPXTSIKEIIbIE YACTUI(E MOTYT COCTABIATD YACTh TeMHOI MaTepuu. [Ipy pacnazme maHHbIX
YaCTHI| . BO3MOXHO 00pasoBaHHME YACTMII CBEDPXBBICOKHX OSHeprHil. TakKe IO  TEOpeTHUECKHUM
TIPENITIONIOEHUAM TEMIT PETHCTPALMH YacTHL[ CBEPXBBICOKHX SHEPTHil HA YCTAHOBKAX MOMKET MEHATHCA B
3aBHCHMOCTH OT TIPOEKI[UH HANpaBJIeHNd ABIDKEHHA 3eMIIM OTHOCHTENBHO LeHTpa lanaktuku. ITo maHHBEIM
flkytckoit yeranosku IIAJL Me! MiieM NpUCYTCTBUA TEMHOI MaTepyy B Haluei [anakTuke.

According some assumptions the Dark matter can be present in halo of Galaxy. In this model the relic
superheavy particles can comprise part of the Dark matter. The ultrahigh energy cosmic rays are produced by
the decays these particles. Also rate of registration cosmic rays in presence of Dark matter may be depended
relatively projection move of Earth to galactic center. We search the presence Dark matter in our Galaxy by
data of Yakutsk EAS array.
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Perucrpanius HEMITPOHOB BO BpeMs IPO3bI C paspenieHueM 10 MKC B
SAxyTcke

Author: Dr. KOZLOV, Vladimir !

Co-Authors: Mr. TOROPOV, Anatoliy *; Dr. MULLAYAROV, Victor % Dr. STARODUBTSEV, Sergey *
! llich

2 Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

Corresponding Author: anatol2010@mail.ru

Pachipe’m%xbsxcnepnmen'ranbﬂme Ppe3ynbTaThl PerMCTPAUy HeMATPOHHON KOMIIOHEHTH ¥ HATIPSIKEHHOCTH
SIIEKTPHUECKOTO TONA  BO  BpeMs 6mmkHHX  Tpo3 2009-2013 rr. B fAKyTcke. JaperucrTpupoBaHb!
KpaTKOBpeMeHHbIe BCINIECKH TIOTOKAa HEMTPOHOB BO BpeMs OMIDKHHX (5-7KM) MONHHEBBIX pPaspsfoB Ha
YpOBHE MODS (105m). Berecky HABIIONATHCE BO BpeMs 3HAUMTENBHOTO HOBBIIIEHHUS TIONA KOTOPOE CKAUKOM
MEHAJIOCh B MOMEHT MOJHHEBOTO paspsia. YBenuueHHe IIOTOKa HEHTPOHOB JocTHraer 20% M BHILIE OT
CpelHEero YpoBHs MU MAHHBIX MHHYTHOTO pa3pelleHUs, PacCMOTpEHB! pe3ynbTaThl CHUHXPOHHOM
perucrpauyy ¢ ABYX CTaHOApPTHHIX HeHTpoHHBIX cuerunkoB CHM-15 (B cBuHIe u Ge3 cBHHHa) BO BpeMs
Tpo3bl C paspemieHHeM 10 MKC M BEPTHUKAJIBHOM IITHIPEBOI AHTEHHbI PETHCTPUPYIOLIEH 37I€KTPOMATrHUTHEIE
CUrHANBI OIVDKHUX MONHUH.
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Bnusane CIIOpagn4YE€CKNX HPOS{BJICHI/Iﬁ COJTHEYHOM aKTMBHOCTH Ha
AUHaAMUKY aTmoch)epHoro AABJICHUS B BBICOKOT'OPHBIX YCIIOBHAX

Author: Dr. AHTOHOBA, Banentusa !
Co-Author: Mr. KPYOKOB, Cepreit '

1 . .
Hnemumym uonocdeprr Hayuonanvrozo Llenmpa xocmuueckux uccnedosanuil u mexronoeud, Anmamu, Kasaxcman

Corresponding Author: valanta@rambler.ru

Tlpencraenensl pesynbraThl MCCIENOBAHMA OMHAMHUKM aTMoCepHOro [aBeHHS Ha BBICOKOTOPHOM
Taus-Ilansckoit cranmum (BeIcotTa 3340 M Haj ypoBHeM Mops) B TedeHMe 23-TO M TEKYIUEro IMKIIOB
COJIHEYHOt aKTHMBHOCTH TIOCTE BHIOPOCOB KOPOHANBHBEIX Macc, COIPOBOXAaBIIMxca (opOym-addekramu B
KOCMHYECKHX Nyyax. YCTaHOBIEHO, UTO A 80% pacCMOTPEHHBIX COOBITHIT CIycTs 1 + 2 CYTOK Clexyer
yCTOluMBOE TIOHIDKEHME aTMOC(EPHOTO MaBIEHUA HE3aBUCHMO OT COCTOSHHS TeOMarHUTHOTO IO
(criokoitHoe MM MarHuTHas Oyps). XapakTep OTKIMKa aTMocepHOTO MaBleHWA Ha 3TU COOBITHA AJA
yposHeit Taup-Illansckoit cTauuuu u r. Anmatsr (850 M Haj ypopHeM Mops) pasnuuen. IlomyueHmnbie
SKCIEPUMEHTAIBHBIE - PE3yNbTaThl  CONOCTABIEHH! C  BO3MOXHBIMM  MeXaHHU3MaMH  BO3JEHCTBHA
CIIOpPafUYecKUX NPOSBIEHUl COMHEWHOW AKTHBHOCTH Ha HUPKYNANMIO HIWKHel atmocdeprl. Hammyumee
COOTBETCTBHE MONYYEHO /I MEXaHM3Ma, B KOTOPOM TTIaBHBIM 3BEHOM ABJIAIOTCH KOCMHUYECKHE JIy4H.
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Koneno B crexrpe ITKV 11 651M3KMiT MCTOYHUK (IKCIIEPHMEHT)

Dr. PAVLYUCHENKO, Victor !
! Lebedev Physical Institute )

Corresponding Author: pavict@rambler.ru

IlpuBopdTca IpedBapHTENsHble SKCHEPHMEHTANbHBIE — PE3YNbTATHl IIPOBEPKH  paboToCHIOCO6HOCTH
Pa3sHOCTHOTO MeTOna, CHeNHaNbHO paspabOoTaHHOrO JUIA OIpefelleHHUd ITPHPOMNBI M3NoMa (KolleHa) B
DHEpreTHYeCKOM CIIeKTpe TIeDBMYHOTO KOCMMYECKOTO M3NmyueHHd. MeTon mM3HawanbHO OCHOBaH Ha
mpennonoxeHuy o AHPPY3HOM XapakTepe pACHPOCTPAHEHHS 3apMKEHHBIX YacTHIL B XaOTHYECKMX
MAaTHUTHBIX TONAX ['amakTHKH, ITOSTOMY B HEM MCCIefyloTci He HHTeHcuBHocti morokoB ITIKH, a
xapaxrepuctuky IIAJl, mnpuxomammx ¢ pasHBIX HAIpaBlIeHHH. AHANU3HPYIOTCI METORMYECKHE
BO3MO>KHOCTH ¥ OCOGEHHOCTH METOa.

Ha ocHoBe skcriepuMeHTanbHBIX AaHHHIX o 3.38 min LIAJl ¢ Ne > 10%5 ycraHoBkn T'AMMA (Aparar)
IONy4eHO CTaTHCTHYECKH obecreueHHOE yKa3aHMe Ha CyIlecTBOBaHHE 6IM3Koro McTouHuka B IOXHOM
HoyumapHy Heba.
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Haii6or E.W., Keukemeru K., JIazyrus JLJL, Jloraues I0.U., Cyposa I M.
PensaTuBUCTCKHE 3NIEKTPOHBI B XBOCTE MarHuTOoCcdepsl 3eMiIu B
MUHHMYMaX COITHEYHOM aKTHBHOCTH

Author: Dr. JAWBOT, Exrena Ucaesna ' )

Co-Authors: Dr. KEMKEMETH, Kapoit % Prof. JA3YTUH, Jleonnn Jleonunosuu *; Prof. JIOTAYEB, Opuit Uisanosuu '; Mrs. CYPOBA,
lanuna Muxaitnossa !

' ey

Buzuep uccneboeamenbcxuu ueHmp BHA

Correspondmg Author daxbog@srd sinp.msu.ru

Ha Gonpirmx paccroannax (10 Re u Gomee) or 3eMaM M3MepeHHs ITOTOKOB WacTHL{ B MarHurocdepe
NPOBOAMTCA KpaiHe peflko, a HMX AMHAMHKA BakHAa [N IIOHUMAaHUA CTPYKTYPbl MarauTocdepsl,
HampaBleHHs UX fApeidoB, MexaHM3MOB ITPOHMKHOBEHHMS CONHEUHBIX YACTHIl B MarHHUTOCepy M OpyTHX
BONIPOCOB B3aMMOJIEHCTBUS YaCTHII-TIOTE.

Op6uta u mpubopst cryThuka 3emmy IMP-8 M03BONAIOT BOCIIONHHTE 3TOT npoben. Cnytuuk IMP-8 umen
6mu3Ky© K KpyTroBoH opbuTy Ha paccTosHMM okolo 35 Re. or 3emmu. VMmerorca pesynbTaTsl monera
cnyrauka IMP-8 ¢ 1974 mo 2001 rr. Ilepmon ofpaleHus CIIyTHHKa IO OpOUTe COCTaBnsan 12 CYTOK, U3
KOTOpBIX OH HAXOMHICH B XBOCTe MarHUTOC(PeEpsl okolo 4 cyTok. IIpoBefeH aHamM3 ITOTOKOB SIEKTPOHOB
M>5B-HbIX SHEPTMII B pasHBIX 0ONacTSX OpOMTHI CIIyTHHKA, IIPH BXOHe-BHIXOAE U3 MarHHTOCEpH], BHE
MarHuTOCQEpsl, 1 B OKONOMaTHUTOC(eHOM npocTpaHcTse. [TokasaHo, UTo B CHIOKOTHbIEe meprons! CA, naxe
B mepuofs! MuHMMyMa CA, B XBOCTe MarHMTOCQeph! HabMIONAIOTCA BCIIECKM IIOTOKOB SNEKTPOHOB,
HCTOYHUKAMH KOTOPHIX MOTYT OBITh YCKODHUTENbHBle MEXaHHM3MBI B MarHUTOC(Epe, npormxﬂoaeuue
COTHEUHBIX YACTHIL 4 TAK)Ke 3NIEKTPOHOB U3 MarHuTocdepe! IOnurepa.
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I/IBOTonHme cllefgbl TaMMa- M IIpOTOHHI)IX COGBITHIL ¥ aHOMAITBHBII
CUTHAII B pannoyrnepone B 775 r.H.3.

Author: Ilpod. OCTPAKOB, Banepnu

Co-Authors: Dr. BACHIIBEB, Tennanmuit % Ms, BIOBUHA, Mapus % Prof, BJIHOB, Anexcaﬂnp Dr. KOHCTAHTVHOB, Anexceit %
Dr. TIABJIOB, Anaronmit >

' Cn6 T ocydapemeennviil ITonumexnuseckutl ynusepcumem

? Yusuxo- mexnuuecxuu uncmumym um. AC.Hoppe PAH

*crie eocyaapcmsenumu Honumexruueckuil Yrnusepcumem

Corresponding Author: valeryl1@mail.ru

B pa6ore paccMOTpeHO o6pa3oBaHHe KOCMOTEHHBIX paguonyknunos 14C, 10Be u 36Cl B arMocdepe 3emmnu
moA AeHCTBHEM MOUIHLIX MMITYNBCHBIX IIPOTOHHBIX M TaMMa-COOBITMI, TaKMX KaK CBePXMOIIHbIE
COMHEUHBIE BCIBIIUKY M TallaKTHYeCcKHe raMMa-BeItecky. C yueToM reopM3NUecKUX IPOLeccOB IPOU3BeNeH
pacyeT BO3MOKHOTO <H30TOITHOTO ClIefia» B IIPHPOIHEIX APXUBAX (MaTHPOBAHHBIX KOJIOHKAX MOMAPHOTO b
M TONMYHBIX Kojibuax mepesbeB). IlomyueHHble pe3ynbTaThl IIPHMEHEHBI K aHANM3y aHOMAIbLHOTO
TOBBILIIEHUS KOHUEHTpaUUU pafHoOyTIepoRa, U3MEPEHHOTO B KOJIbLIAX HEPEBLEB BO3PACTOM 774-775 TT.H.3.
[IpuBeneHbl apryMeHTbl B TIONE3Y TOTO, UTO HauGonee BepoATHast IpUYMHA TAKOTO IOBLILIEHHA -
BBICOKOHEPTHYHOE M3MTyyeHHe [anakTHIecKoro raMMa-BCIIecka.
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O BO3MOKHOCTH nsmepeHI/m K03(pPHIIHEeHTa TUTY-YTTIOBOTO PACCESTHHUA
BOMU3U ~900.

TMpod. OCTPAKOB, Banepwuit |

! Cn6 T'ocydapemesennviti Ilonumexwuueckui ynusepcumem

Corresponding Author: valeryl1@mail.ru

W3BecTHO, 4TO KBasMNHMHENHAs TEOPHS NMUTY-YTIOBOTO paccednus wactur, MIJI-TypOyneHTHOCTBIO MMeeT
0co6eHHOCTH BOMU3M IIUTU-YTIOB ~900. B paore mpemaraercs npocroit cioco6 nsmepenus koapduruenta
muddysuu B 9TOM 0OMACTH, KOTOPBHIA OCHOBAaH Ha PETMCTPALMM IIOTOKA OGPATHO-PACCESHHBIX UACTHIl B
OTCYTCTBHE IIPSMOTO ITOTOKA.
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Ponsb cpeqHero 3meKTpUYECKOTro IO P YCKOPEHUH YacTHIY
yHOapHBIMHY BOITHAMIM.

Author: Dr. ZIRAKASHVILI, Viadimir !
Co-Author: Dr. PTUSKIN, Vladimir *
! Pushkov Institute of Terrestrial Magnetism, Ionosphere and Radiowave Propagation (IZMIRAN), 142190 Troitsk Moscow, Russia
2
IZMIRAN

Corresponding Author: zirak@izmiran.ru’

PaccmaTpuBaerca yCKOpeHHe YacTHI[ YIaPHBIMH BOTHaMH B IIPHUCYTCTBHH KPYITHOMACIITAGHOTO
BJIEKTPUUECKOTO IO/, BOSHUKAOIIETo HPH pa3BUTHH Hepe30HaHCHOI BeyutoBckoit moTokoBoOM
HeycrofunsoctH, ITokasano, uTo SIEKTPHYECKOE MOJe CHINKAET SPPEKTHBHOCTD YCKOPEHUA YaCTHLI,
IIPOM3BOASALIMX HEYCTONYMBOCTD (IIPOTOHHI U SApa) ¥ HOBHIIIAET 3PPEKTHBHOCT YCKOPEHUs YaCTHIL

C TIDOTHBOHONOXHBIM. 3apamoM (smexktpoms). [aHHBI  5(dekT Baxen U1 YAAPHBIX - BOJH,
PacIpoCTOHSAIOIITHXCH

CO CKOPOCTBIO BhILIE 10 THICAY KM/C B MEX3BE3THOI Cpefte M i 6ollee MeJeHHBIX YOAPHBIX BOIH,
PacTpoCTPAHAIIIMXCS B Cpelie CO CabbIM MaTHUTHBIM HONEM,
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AnmaparypHas peanusaliis TpUrrepa 1-ro. ypoBHS SKCIIEpHMMEHTa
HYKIIOH

Author: Dr. TPEBEHIOK, Buxrop !

Co-Authors: Dr. TKAYEB, Heounn Dr. I‘OPBYHOB Huxonait % Dr. KAPMAHOB Omurpuit % Dr. IOAOPOXHLIVL, Amurpuit 2 Dr.
CAJIOBCKWM, Anpipeis *

' onan '

? HNAY

Corresponding Author: greben@jinr.ru

CryTHMKOBBIN SKCIIEPHMEHT, HA4ano KOTOpOTO OxMpaercs B Korue 2014 ropga, HYKJIOH nampasnen na
IIpAMble H3MepeHts SIeMEHTHOTO COCTaBa M SHepreTHeCKHX CIEKTPOB B obnacTy sHepruit (1012-1015eV) . B
coOOIeHNH KpaTKO ONMCAHB! KOHCTPYKHIMS M SNEKTPOHMKA CheMa MHPOPMAlUMM C TPUITEPHON CHUCTEMBL
TIpuBenmeHs! crekTpsl Habopa KOCMHYECKMX MIOOHOB M IIpe[BAapHTENbHBIE pe3ynmbTaTel beam-test’a Ha
apponHoM niyuke yxopurens SPS B IEPHe ¢ sueprueit o 350 I'aB.
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Hosas Mopens s uccneqoBaHus KOCMUYECKUX JIydelt B aTMmocepe
3emnu ' o '

Author: MAURCHEV, Fugeny '
Co-Author: Dr. BALABIN, Yury !
! Polar Geophysical Institute

Corresponding Author: maurchev@pgia.ru

OnsuM U3 HaNpaBIEeHMH MCCIEMOBAaHMA KOCMUYECKHX Jyueil SBISeTcs MONENHpOBaHHE MX IPOXOKAEHHA
uepes-aTMocepy 3eMIIH C. HOMOIIBI0 CAaMBIX Pa3NMYHBIX MeTOOUK. B maHHOM pa6oTe paccMaTphBaercs
U3yueHUe POXKAEHUS U Pa3BUTHA KacKafgoB 4YacTHI[ ¢ TIOMOIIBIO uucneHHoit Momenu RUSCOSMIC,
paspaboTaHHOI B1a60paTOPHH KOCMHYECKHX JIyyel I. ATTaTUTHI.

ITepBbIM - pe3ynbTaTOM BBIUMCIEHHH SBIAIOTCS THIIOBBIE TPEKH, MO3BONAIINUE BU3YANBHO OLEHHUTDH
KONMYeCTBEHHBIE XapaKTePUCTUKU pa3BUTHA KacKafloB, a TAKXXe HaCTHYHO BepU(PHUIIMpOBAThH MOAEND Ha
OCHOBE MMEIOLIMXCH 3HAHWMI. BTOpHIM pe3ynbTaToM BHIYUCIEHHMI SBIAIOTCA SHEpreTHYecKHe CIIEKTpPHI
BTOPHYHBIX KOCMUYECKHX Nyuel, BOIHMKAIIUX B Pe3yNbraTe NMPOXoxAeHus ranaktuueckux KJI, kotopsie
MO3BOJIAIOT ITONYyYHTh Hamuboliee MRETANbHYIO HHQPOPMAIMI0 O pasBUTHM M OCOOEHHOCTAX KacKamoB
Bropuunbix KJI u Goiee meTanbHO CBEpUTh pe3ynbTaThl MONENHPOBaHHA C pe3yibTaTaMH GallnoOHHBIX
HU3MEPEHHI].
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HCTaJII)HOC HCCIIEJOBAHNE KOMIIOHCHT B KaCKagaX BTOPMYHBIX
KOCMMYECKHNX leqeﬁ

Author: MAURCHEYV, Eugeny '
Co-Author: Dr. BALABIN, Yury *
! Polar Geophysical Institute

Corresponding Authof:, maurchév@pgia;ru

Jns Gonee neTabHOTO TOHMMAHHS (H3UKM B3aUMOZENHCTBHIA SNEMEeHTAPHBIX YACTHIL B aTMocdepe 3eMitH, a
TAKKE JUIA PAA HEKOTOPHIX IIPUKIANHBIX 3a/la4 HeoOXOMUMO 3HATH XapaKTEPHCTHKH KacKamoB BTOPHUYHBIX
xocMmuyeckux nyueit (KJI), BOSHHKAIOLIMX B pe3ynbTare B3auMoAeicTBuil nepsuuHbix KJI ¢ sppaMu TsHkensix
sieMeHTOB. B manuoit paGoTe paccMaTpUBAIOTCS MMEHHO YKCIEHHbBIE METOMAb! PElleHUs HaHHOM 3afauM M
TIPHBOZIATCA Pe3yTbTAaThl BMECTE CO CPABHEHMAMM C JaHHBIMH, MTONyYeHHBIMH B Pe3yJbTaTe SKCIIEPHMEHTOB
C 3aIlyCKOM CUETYHKOB YaCTHI[ Ha INapax-30HAaX.
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qHCHCHHaH MOICIIb TaMMa-CIIEKTpPOMETpA: CpPaBHEHIE
3KCIIEPHMCHTAJIPHBIX NAHHBIX C PE3YIIbTAaTMH MOOENIUpPOBAHUA

Author: MAURCHEV, Eugeny '
Co-Authors: Mr. GERMANENKO, Aleksei % Dr. BALABIN, Yury !
! Polar Geophysical Institute

2 Polar Geophysical Institute, Kola Science Center, Russian Academy of Sciences

Corresponding Author: maurchev@pgia.ru

Ina pemenns safa4 [ONTOBPEMEHHOTO HCCIENOBAHMS PEHTTCHOBCKOTO H3IydeHHS HAMH HCTIONbYHOTCA
merexropst Nal(Tl). [lna ymyumreHms TOUHOCTM M3MepeHMiT B [aHHO# pa6oTe ITPOBENEHO UMCITEHHOE
MOJEIHPOBAHHE CHUHTHUIIIATOPOB Pa3iIW4YHOl reoMeTpMM ¢ momoineid Geant4. B kauecTBe MONENBHBIX
TOUEUHBIX HCTOUHUKOB MCIIONb3OBANHCh TEHEPATOPhI YACTHL CO CIEKTPANbHBIMH XapaKTepHUCTHKAMH,
coorercTByrOIMMH Cs-137 u Am-241. PesynbraToM MORenMpoBaHHS sBIsiores GyHKuMu 3¢ dekTHBHOCTH
perucTpanuy B 3aBUCHMOCTH OT TONIIMMHEI CHUHTHINIATOPA,
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HccnenoBanue HEMTPOHHOM KOMITOHEHTHI C IIOMOIL[BI0 HOBOM
YHCIIEHHOM MOJENIH U BepUPUKAIU Pe3yIbTATOB MOJEIIHPOBaHUA 110
OaHHBIM HEMTPOHHOIO MOHNUTOpA I'. AITaTUTHI

Author: MAURCHEYV, Eugeny * -
Co-Author: Dr. BALABIN, Yury !
! Polar Geopkhysical Institute

Corresponding Author: maurchev@pgia.ru

OnHoit M3 CTAHIMIT CETH HEHTPOHHBIX MOHHTOPOB ABISETCS JTa6OpaTOpHA IO MCCIETOBAHUI0 KOCMHYECKHX
Jydeit B T. ATIATHUTHI, BeAyllasd HENPEPHIBHYI0 PETHCTPALUIO HEMTPOHOB BTOPHUHBIX KOCMHUYECKHMX ITyuei.
OTH maHHbBIE ABIANTCA OTIMUHLIM CITOCOGOM BEpHPHIMPOBATH PE3YNbTAThl, NONYYEHHHIE C ITOMOIIBIO
MOJETHPOBAHHUA TIPOXOKAEHHS KOCMHYECKHX Iydeil uepes armocdepy 3emmu. B pauHoit pabote
06CyKIAITCA SHEPTETHUYECKUE CITEKTPBI HEATPOHOB BTOPHUHBIX KOCMUMYECKHX ITyUeil, HX IPOCTPaHCTBEHHOE
pacnpeperneHne U cpaBHeHHe C JAHHBIMH HETPOHHOTO MOHHMTOpA.
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H3mepeHue BEIXOOAa HEVTPOHOB, TeHEPHPOBAHHbBIX MIOOHAMHU
KOCMHUYECKHX JIy4dell B )xelie3e, ¢ IIOMOIIbIo ferekropa LVD

Author: Dr. AGAFONOVA, Natalia '

Co-Authors: Mr. ENIKEEV, Rasim 2; Mr. ASHIKHMIN, Vsevolod 2; Dr. DADYKIN, Vladimir z; Dr. DOBRYNINA, Ekaterina z; Dr.
MALGIN, Alexey % Prof. RYAZHSKAYA, Olga % Dr. RYASNYY, Vsevolod % Ms. SHAKYRIANOVA, Irina % Mr. YAKUSHEV, Valery
! Institute for Nuclear Research RAS

% INR RAS

Corresponding Author: natagafonova@gmail.com

B skcriepumente LVD npoBopsarcs HaMepeHUsd BbIXOA HEMTPOHOB reHepHPOBAHHBIX MIOOHaMH B xenese (Fe)
u ceunue (Pb). s A=57 (Fe) Brimonnena nontas Moxre-Kapio cumynanua. Ilomyuens: nepsrle pesyabTaThl
U3MEPEHUH.
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Mopenmuposanue sKcmepuMeHTA 110 M3yUYEHUIO criekTpa 1 cocrtaBa ITKU
Ha ycraHoBke "Kosep-3"

Author: Mr. KUCHMEZOV, Azret *

Co-Authors: Mrs. MIKHAILOVA, Olga *; Dr. PETKOV, Valery '; Dr. [DKATIIVEB, llaxup '; Dr. KLIMENKO, Nikolay '; Mr.
KUDZHAEV, Alexandr '

' INR RAS

Corresponding Author: kuchmezow1986@yandex.ru

B Baxcanckoii HefiTpHHOM o6cepraTOpUH co3naercd yeranopka "Kosep-3" mis M3yueHHs CIIeKTpa H COCTaBa
TIepBUYHOTO KocMHueckoro uanyuenns (ITKV) B obnacty manoma (1, 2]. [Inst onpefeneHus SHePTUH U THIA
MEePBUYHOM YacTHUbI 0 Habopy M3MEpeHHBIX B SKCIIEpPHMEHTE TapaMeTpoB (IIpenronaraercd, YTo As
KXKHIOTo . JIBHA OYRyT M3MepATHCA BOCEMb JIapaMeTpoB) TpeGyIOTCs IIpoBeCTH GONbIIOE KONHYECTBO
MOJIEeTIbHBIX pacyeToB. :

Hna mopenuposanus passurus [IIAJl 8 aTmocdepe 3emnu ucmonms3oBaitack rporpamma CORSIKA (epcus
6.30) ¢ Momenbio ampouHbx B3auMopedcTsuit QGSJETO1C mpH BRICOKMX SHEPTHAX aXPOHOB M MOJENBIO
Fluka mpy Huskux sHepruax. PacueTsl MpoBefeHH! [N IEPBUYHBIX IPOTOHOB M AMEP KeNe3a, NepBUUHbIN
SHepTeTHYECKUH CIeKTp GBUI B3AT B CTEIIEHHOM BHAE C TIOKA3aTeNeM CIEKTpPa, PABHBIM -2.7. 3eHUTHBIE YTIIbI
TIEPBUYHBIX YaCTHI| pacIIpefeNeHbl H30TPOIHO B HHTepBalne 0 — 30 TpaxycoB. MomenupoBaHHe MPOBORUIOCH
B IMamazoHe SHEPTMH TIePBHYHBIX vacTul oT 0.3 mo 30 IIsB, B HenoM COOTBETCTBYIOWIEM [IHATIA30HY
M3MepeHHit B HALIEM 9KCIIEPUMEHTE.

B paboTe IpHBOOATCA IEpBBIE Pe3yNbTAThl IPOBEAEHHBIX PACUETOB U CPABHEHHE UX C 9KCIIEPUMEHTANIbHBIMH
AaHHBIMH, TIONYYeHHBIMH Ha IEHCTBYIOIIEH YaCTH YCTAHOBKH.

1. B.B. Iletkos, J.0. Ixannyes u ap. Ycranoeka Kosep-3 mna usyuenus IIAJI B obnactu uanoma. Hoxnan
59a, 30-1 PKKJI, Canxr - Iletepbypr, 2008.

2. J. Szabelski for Carpet-3 collaboration. Carpet-3 a new experiment to study the primary composition around
the knee. Nuclear Physics B (Proc. Suppl.), v.196, p.371, 2009.
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OnpeneneHue BpeMEHH YCKOPEHHUS IIPOTOHOB 10 CyﬁpeJIHTI/IBI/ICTCKI/IX
SHEPTHUI B IIPOLIECCE Pa3BUTHUS COTHEYHOMN BCITHIILIKU.

Author: Mrs, KURT, Victoria *

Co-Authors: Dr. YUSHKOV, Boris '; Prof. GALKIN, Vladimir '; Prof. KUDELA, Karel % Dr. KASHAPOVA, Larisa % Dr. MESHALKINA,
Natalia *

! Skobeltsyn Institute of Nuclear Physics, Lomonosov Moscow State University

¢ Institute of Experimental Physics, Slovak Academia of Science

® Institute of Solar-Terrestrial Physics SB RAS

Corresponding Author: vgk@srd.sinp.msw.ru

BrlicHeHHe BpeMeHH Hauaja yCKOPEHHs ITPOTOHOB 10 CyGpensITHBHCTCKUX SHEPTHIi, PETHCTPHUPYEMBIX KakK
Ha3eMHble BO3paCTaHUsA COMHEUHBIX KocMUJeckux ydeit (GLE), MoxeT ClIyXuTh BaXKHEHIINM apryMeHTOM
IpH BBIOOPE TOTO MM HMHOTO CLUEHAPHA YCKOPEHHA STHX YAaCTHI[ - BO BpeMs BCIBILIEYHOTO IpoLecca
MAarHMTHOTO TIepecOeNMHEeHHs MIM T0o3kKe, Ha (POHTe YMapHO!l BONHBL, OOpPA30BAHHOH MBHXEHHEM
KOpOHANBHOTO BEIGpOCa Macchl Bo BHemHel kopone Conmia. Panee Mbl onpenenuny BpeMena Hauana 42-X
GLEs, ncrionb3ys MHPOBYI0 6a3y MaHHBIX 3THX COOBITHIL. [[na yeTsIpex cobbITHit, a uMeHHO GLEs NeNe64, 65,
66 1 69, UMEITCI M3MepeHUs BHICOKOSHEPTHUYHOTO H3NyuYeHHd B MHTEpBale Hepruii 40-ksB - 300 MsB
nerektopoMm COHI' ma 6Gopry MC3 KOPOHAC-® u HabmiomeHMs HM3MEHEHMS MArHUTHOM CTPYKTYpPHI
BCIIBILIEK;, TakME KaK MBIDKeHHMA ~ocHOBaHMil peHrreHosckux (HXR) mmm yasrpaguonerossix (UV)
ucrounnkoB., Vismepenus COHI' mo3BonfT BOCCTAaHOBHUTH CHEKTPBHl M3IyUEHHA BCIIBIUKY C JOCTATOYHO
XOpomMM  BpeMeHHBIM  paspellleHMeM. B  paccMaTpuBaeMsIx — COOBITHAX MBI HCIOJIB30BANA
TPEXKOMIIOHEHTHYI0 MOZENb M3NyueHUs - TOPMO3HOE N3ITyueHHe TIEPBUYHO YCKOPEHHBIX 3JIEKTPOHOB U IBa
KOMITOHEHTa, BO3ZHMKAIOIMEe IIPH B3aHMONEHCTBUM YCKOPEHHBIX IIPOTOHOB C BEIECTBOM - CIIEKTp,
o6pasoBaHHbI IpH CHATHM BO3CY)XMEHUS sfep; M IIMPOKMI KOHTHHYYM, BO3HMKAIOMIMI B pe3ynbrare
pacmaga THOHOB,

HccregoBanne Kaxqoil BCIBIMIKY II0Ka3aJI0, UTO BpeMEHHOe IT0BEIeHHe ANePHBIX TaMMa-IHHHUI, 32 KOTOpbIe
OTBETCTBEHHHI IPOTOHBI C dHepruaMu 10-30 MaB, He coBmazaer ¢ BpeMEHHBIM TIOBEeHHEM U3NyUeHHS OT
pactaga IMHOHOB, POXKAEHHOTO ITPOTOHAMM C SHepruaMu >300 MbsB. OTHomlenMe HHTEHCHBHOCTH STHX
KOMIIOHEHTOB H3ITyUeHHsl OUeHb CHIIBHO 3aBHCHT OT CIIEKTpa YCKOPEHHBIX TPOTOHOB. MBI HCIIOMB30BAIH 5TO
OTHOLIEHHE [ OIpeNeNieHHs BPEMEHHOTo. IIOBEHNEHHUA CIIEKTPa YCKOPEHHHIX IIPOTOHOB. 3aTeM MBI
CPaBHMIIM TIOBEREHME JKECTKOCTH CIIEKTpa C SBONIOLMEH BO BpeMeHH CTPYKTYphl 0o0NacTH, H3imyyaloleit
HXR/UV. M1 mokasany, uto 5d@eKTHBHOE YCKOpeHMe IPOTOHOB X0 SHepruit 300 MsB commagmaer mo
BPEMEHH C PafUKaJbHOM IepecTPOHKOH CTPYKTYphl MarHUTHOTO ITONA BCIIBIILKH, 3aTeM MBI CPaBHUIH B
KaXK[0ii BCTIBIIIKE 5TO BpeMsl ¢ BpeMeHeM BO3HUKHOBEHMS pamvou3nydeHus Il TMIa u ¢ HAYAIOM KaXTOTO
GLE u mnokasamu, YTO HayajgO Ha3eMHOTO BO3pAacTaHMs COIJIACYeTcs C BO3HHUKHOBEHHEM IIPOTOHOB C
sHeprueit > 300 MaB (yckopeHmeMm uvacTHI)) B MHTepBajge BpeMeHM HauGonbilell CKOPOCTH H3MeHEHHUd
CTPYKTYPBI BCIIBIIIIKH. )
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MATEMATHUYECKAST MOJEJIb TAMMA-TEJIECKOIIA, «TAMMA-400,
B CPEIE «GEANT4» C YUETOM MH)XXEHEPHBIX KOHCTPYKIIN,
MPEACTABIIEHHBIX B PEAJIBHBIX YUEPTEXAX

Mr. TIEPOU/TBEB, Anekceit !
! Anexcandposuu

Corresponding Author: alexey.perfilev@gmail.com

Hepgunses A.A., Hacouxos E., Apxanrensckas 1.B., Apxanrensckuit AW, XwxHaxk E.B.

HUAY «MHUPU», Mocksa

MATHEMATICAL MODEL OF GAMMA TELESCOPE, «GAMMA-400», TAKING INTO ACCOUNT
ENGINEERING STRUCTURE, PRESENTED IN REAL DESIGN.

Perfil'ev A.A., Chasovikov E., Arkhangelskaja 1.V., Arkhangelskij A.I, Khizhnyak E.

NRNU «MEPhI»

Kommnnekc Hayunoi#t ammapatypel <«[AMMA-400» paspabarpiBaercd I IIONYYeHHs HAHHBIX A
OTIpeNieNeHUs IPHPORLT «TEMHO MaTepHu» B MeTaramakTuxe, H3yYeHHs KOCMHUECKOTO TaMMa-H3TydeHHs B
RMarna3oHe BBICOKUX SHEePruil, SBOMIOLMK TEOPHUM IPOMCKOXKACHHUS BHICOKODHEPTETHUECKUX KOCMHYECKMX
nydeit 1 U3UKH STIEMEHTAPHBIX YaCTHLI, ITOUCKA U UCCIeT0BaHUsS TaMMa-BCINIECKOB.

OpmuuM . M3 5TamoB paspaboTKM raMMa-TeleCKoNa, ABNAETCS CO3MaHMe MATeMATHUECKOH MONemH mis
MOMETHPOBAaHMsA MPOXOKAEHHUA BBICOKOSHEPTeTHUECKHX DIeMEHTapHBIX YacTHI. ITa IpoleAypa
Heo6xoxuMa 714 0T60pa ONTHMANEHBIX Pa3MEPOB M MATEPUAIIOB AETEKTOPOB,

«TAMMA-400» COCTOUT M3 4424 OTHENBHBIX MHKEHEPHBIX KOHCTPYKUMIL, B CBA3M C STUM OMUCAHUE ero
reomerpuH B cpene «GEANT4» mpencraBiseTcss TpoMo3fKkoil M TpymoeMKkoH 3amaueil. Ilo aroit mpuumne
Obla OCTpOEHA MaTeMaTHyeckas MOJeNb, Aid KOTopoit 6b11 paspaboTaH makeT IIpOTpaMM IO3BONAIOLINIA
KOHBEPTHPOBAaTh OINUCAaHHE TEOMETPHH H3 CHCTEM ABTOMATH3HPOBAHHOTO npoexmposa}mﬂ B cpeny
«GEANT4».

B noxname npencTaBneHB! pe3ylbTaTh IpeobpasoBaHMs MHMKEHEPHBIX ueprexell B cpemy «GEANT4», n
MOReNUpoBaHWe TIPOXOKIEHUS BHICOKOSHEPTETHUYECKUX BJIEMEHTApHBIX WYacTHI] 4Yepe3 KOHCTPYKIUHU
raMMa-TeJecKona, ¢ yueroM GOHOBBIX IIOTOKOB IIPOTOHOB U 3JIEKTPOHOB, IIPUCYTCTBYIOUINX B MarHuTocdepe
3eMiH Ipy IpoBeJeHUH PeaNbHOTO CIIYTHHKOBOTO 9KCIIEPHMEHTA.
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CpaBHeHHE cneKTponKpaTHoc'reﬁ HEeUTPOHHEBIX COOBITHI,
perucTrpMpyemMsble HEMTPOHHBIMM cyriepMonuTopamu HM-64 B ctBonax
ITITAJI Ha BeIcOTax 850 M u 3340 M H.y. MOp4 ‘

Author: Dr. Y9YBEHKO, Anexcaﬂnp

Co-Authors: Dr. AHTOHOBA, Barenruna 2; Dr. HIETIETOB, Anexcannp !

! Susuveckuii uncmumym um.I1LH.JTe6edesa

% Unemumym uorocgepst PK

Corresponding Author: a.p.chubenko@rambler.ru

B. pabore TpencTapneHbl SKCIIEPUMEHTANbHEIE CIEKTPHI 10 MHOXKECTBEHHOCTH HEHTpPOHOB (KpaTHoCTeit M),
BpEMEHHBIM paspellleHHeM B CeKLMAX HEHTPOHHBIX cymepMoHHTOpoB HM-64 Ha BpIcOTax 850 M H 3340 M
H.y. Mops. Ha BeIicoTe 3340 M CynepMOHHTOD COCTOMUT M3 TpeX CTaHHAPTHBIX 6-TH KaHANbHBIX CEKIHH,
KOTOpBle OBITM JOMONHEHbl OBICTPEIMH CUMHTHIUIIMOHHBIMHU OPTOKapOOPAaHOBBIMH  HEHTPOHHBIMU
JIETEKTOPaMH C BpEMEHHbIM paspelieHHeM B 100 pas npeBBIIIaeMbIM BpeMEHHOE paspellleHre HeHTPOHHBIX
cuetunxoe CHM-15.Takoe momonHeHHe Heo6XomMMO OBLIO AJIA OTBETA Ha BONpoc 00 M3MeHEHHM (OPMBI
BPEMEHHOTO paclpefelleHUs PETHCTPUPYEMBIX HEHTPOHOB B cexumax HM-64 B obmacti 3HaueHHH
MHOXeCcTBeHHOCTH BbhIme: 1000, koTopoe Habmofaercs 1o AaHHBIM cueTunko CHM-15. DxcmepumeHT co
CUMHTHIISITHOHHEIMY AETEKTOPaMH TI0Ka3all OTCYTCTBHE Kakoit nmu60 3aBHCHMOCTH OT MHOXECTBEHHOCTH
¢dopMbI BpeMEHHBIX pacIpeneneHmii 1 mnsa obmacri sbime 1000. Micxons m3 sToro pesynbpraTa, B COORITHA
6BUIM BBEHEHHI MONPaBKU Ha 5PQeKT IIPOoCUeTOB HEMTPOHHEIX UMIynbcoB cueTunkam CHM-15 u nonyuen
ouddepeHHANTbHBLIA CITEKTP HENTPOHHBIX KpaTHOCTEN 6e3 MEeTOMMYeCKHX HCKaKkeHu 1. Takad ke nponenypa
Gblna  BHIMONHEHA M IJis CHEKTpa COOBITHI ONHO CEKIMOHHOTO HeHTPOHHOTo cymepmoHHTopa HM-64 Ha
soicote 850 M. O6a criexrpa 1o gopMe IIpakKTHYIeCKH CoBIANK U 06a B obmacty M > 1000 CTanmy IOJOTHMH C
IOKa3aTeNeM HaKIOHA OKONO 2(MIIM Haxe MeHbute, yeM 2). B ofmact M >1000 mpakTHyeckn OCHOBHOI!
BKIa[ B COOBITHA RawT appoHHble ctBomsl IITAJl m Onms HUX nokasaTenb AOIKeH OBITh Gonblle, 4eM
2,5.Taxum 06pa3soM, MOKHO YTBEp¥IaTh, uTo B ctBonax LIAJI nabmionaerca sgdexT rex—xepaunn aHOMANBHO
6OJIL1UPIX MHOMECTBEHHOCTEN HEATPOHOB.
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dxcriepumeHT TAMMA-400: cocTosIHEE M MTEPCHEKTHBHI

Author: Dr. TOITYMEB, Huxonai !

Co-Authors: Dr. CYUKOB, Cepreit '; Prof. TANBIIEP, Apxanuit '; Dr. I0PKUH, 10puit % Mr. TYCAKOB, 10pwit '; Dr. TEOHOB,

Avexceit ?
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Corresponding Author: tnp51@rambler.ru

PaspabarsiBaeMblif B HacToAllee BpeMs ramma-teneckom TAMMA-400 npenHasHaueH 1y W3MepeHHs
TOTOKOB raMMa-H3My4YeHHs U SIeKTPOH-TIO3UTPOHHON KOMIIOHEHTh! KOCMHUECKHX JNyuel, KOTOpble MOTYT
OBITh CBA3aHBI C AHHUTHIALMEN HIM pacliafioM YacTHLl TeMHOW MaTepHM, a TaKkKe IA IIOMCKA M
IIpoBeNeHHs HETaNbHOrO HCCIENOBAaHMS HUCKPETHBIX MCTOUHHKOB TI'aMMa-M3Ny4eHHd, M3MEPEHHs
9HEPreTHYECKUX CIIEKTPOB TaJIAKTHYECKOTO M BHEralakTHueckoro AuUPQY3HOro raMma-usmydeHus,
HCCIIeNOBAHHUS TaMMa-BCIUIECKOB, TaMMa-M3NMydeHHd AaxkTUBHoro CoNHNa, JHepreTHUeCKHH [AUanasoH
TAMMA-400 coctasnser oT 100 MsB mo 3000 I'sB. F'amma-Teseckonm umeeT yriosoe paspemnenue ~0,01
rpanyca, SHEpreTHYeCKoe paspelnenye ~1% 1 ko3pPULHeRT pexekiun nporonos ~10E6. TAMMA-400 6yner
YCTAHOBJIEH Ha POCCHIICKOM KOCMHYeCKO¥ 06cepBaTOpHH.
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HOBCIICHI/IC IINIOTHOCTHU KOCMHUYECKHX JIy‘»IeI/I B Hayalie
$opbyr-3hPexTon

Author: [I-p. BELOV, Anatoly '

Co-Authors: Mrs. ABUNINA, Maria '; Dr. ABUNIN, Artem *; Dr. EROSHENKO, Evgeniya '; Dr. OLENEVA, Victoriya '; Dr. YANKE,

Victor !
! IZMIRAN

Corresponding Author: abunin@izmiran.ru

Hccnenyercs nopefeHne MIOTHOCTH KOCMUYECKHX Jydelt B Hadane Popbyi-3¢deKkToB, B epBple HECKONBKO
4acoB HOCNe TPHXOMa MeXIINaHeTHO! yXapHOHM BONHEL Mlcronp3oBaHBI MaHHBIE O BapHAaLMAX IIIOTHOCTH,
ToMydeHHbIEe TI0 HaGMIONEHNAM MUPOBOI CETH HETPOHHBIX MOHHTOPOB B 1957-2013 rr. Briseneno Gonsiioe
pasHooOpa3ie NOBeleHMs INIOTHOCTH KOCMHYECKHX Jydell IIOCTe NPHXOAa yAapHOM BONHAL B memow,
HabmoaeTcs Koppelauns HavyanbHOI Bapuanuu wrotaoctd Kl ¢ nomHodt BennunHoit $opbym-sddekra u
MOIIHOCTBIO COMYTCTBYIOUIETO F€OMAarHHTHOTO BO3MYILEHHS.
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CIIEKTPBI BAPMIALII Y1 AHU3OTPOITMSA KOCMUWYECKUX JIVUEN
B ITEPMOJ GLE 11 MIOHJ 1991 r.

Author: Dr. KRAVTSOVA, Marina *
Co-Author: Dr. SDOBNOV Valery !
* INSTITUTE OF SOLAR-TERRESTRIAL PHYSICS RUSSIAN ACADEMY OF SCIENCES SIBERIAN BRANCH

Corresponding Author rina@iszf.irk.ru

Tlo AaHHBIM HAa3EMHEIX M CIYTHHKOBBIX HaOMIONEHMIT MHTEHCHBHOCTH KocMudeckmx myueit (KJI) na
MHPOBO CeTH CTAHIMH METOROM CIEKTpOrpaduueckoifl IOGanbHOM CHEMKH HCCIENOBAHBI CIIEKTPBI
sapuanuit ¥ anusorponus KII B mepuon GLE 11 mions 1991 r. Tlpusenensr coexTper Bapuanuit KJI, a Taxxe
oTHOCUTeNbHEIE M3MeHeHHs MHTeHcuBHOCTH KII ¢ xecTkocTamu 4 M 10 IB B comHeuHO-sKITMITHUECKOH
TEOIIEHTPUYUECKOH CHCTEME KOOPAHHAT B OTAEIbHBIE IEPHOALI HCCIEAyeMOTO COBBITHS,
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NOVCK NUCTOUYHHMKOB INTEPBUYHOI'O KOCMHUYECKOI'O
N3JIYYEHVI ITPM QHEPTMISAX 5%10%*13 ~5"10**14 9B ITO JAHHBIM
TAHb-IITAHbCKOIM YCTAHOBKU KJIAPA

Author: Ms. TYIIKOBA, Enena '

Co-Authors: Dr. 30TOB, Muxaun % Prof. KATMBIKOB, Huxonait % Dr. ITABJHOUEHKO, Buxrop '; Prof. HECTEPOBA, Huna '; Prof,
KYJIMKOB, Tepmas

! @{auuecxuﬁ uncmumym um. ILH. Jle6edesa. PAH

¢ HMHIA

Corresponding Author: elena@gudkoff.ru

ITpuBonsaTCcA pesymbTaThl MOMCKA MCTOUHHKOB KOCMMYECKHUX JIydeil IpH SHeprHsx 5*10%*13- 5%10**14 3B mo
OaHHBIM 0 30 MMJINTHOHAX IIMPOKHMX aTMocQepHbIX NMMBHEH, 3aperMcTPHpOBaHHBIX Ha ycraHoske KIIAPA
Tanp-lllausckoit cranuuu OUAH. Amanms ocymecTsn€éH XOBYMs pasiHYHBIMH METOHAMH: METONOM
BHIZlEIeHHs HANIpaBIIeHHIT TOBBIIIEHHOTO ITOTOKA KOCMUYECKHUX TyUell B 9KBATOPHATIBHOM CHCTEME C YUETOM
YITOBOrO pacrpenenenus nusHeit u Meromom ITepemermupanus, O6HAPYeHHblE OGTACTH ¢ MOBBITEHHBIM
IIOTOKOM KOCMHMUECKHX IIydel CpPaBHMBAIOTCA C Pe3yNbTaTaMHM NPYTHX YCTAaHOBOK M COIIOCTABIANTCA C
KOOPIMHATAMH M3BECTHBIX acTpOPH3MUECKHUX MCTOUHHKOB (TAAKTUYECKHX OCTATKOB B3PHIBOB CBEPXHOBBIX,
IyJbCApoB U Ap.).
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O BO3MOXXHBIX IMpUYMHAX HapyHIEHUS KOPPEIIIMOHHDIX CBI3€eH
MEXAY COCTOSHHEM 00IauHOCTH M ITOTOKAMH TaJIAKTHYECKHUX
KOCMMWYECKUX JIy4yen

Author: Dr. BEPETEHEHKO, Csernana *
Co-Author: Dr. OTYPHIOB, Makcum *

4
! Gusuro-mexnuneckuit uncmumym unm. A8, Hogge

Corresponding Author: svevereten@yandex.ru

VccnenoBana npHpoma KOPPETALMOHHBIX CBsA3ell, HaOMIONABIIMXCH MEXAY aHOMaNHAMM HIDKHeN
06MAUHOCTH M IIOTOKAMH TaJIaKTHYeCKuxX kKocMudeckux nmyueit (TKJI) B 1983-2000 rr. [1], a Takke BO3MOXHEIE
IIpHYHHBL HAPYIIEHHA STHX CBsiseil mocne 2000 roxa. IlokasaHo, YTO COCTOAHME OGNAYHOCTM B YMEPEHHBIX
WHUPOTAX TECHO CBA3AHO € WHTEHCUBHOCTHI0 UUKIOHHUECKUX TPOUECCOB, BCAEACTBYHE 4YEro BHICOKYE
3HAYeHMs KOPPeniluy MeXAy HIDKHel ofnausocThio ¥ morokamu I'KJI, HabGmonasmnecs fo Havana 2000-x
rr., ofbycnoenenst sddexramu TKIl B Bapuanuax HMHTEHCHBHOCTH BHETPONMYECKOTO - UKIOTEHesa.
Tlockonmbky xapaKTep CONHEUHO-aTMOCQEPHEIX CBfA3€il HCIBITBIBAET TEPHORUYECKHE H3MEHEHUS B
3aBHCHMOCTH OT COCTOAHHS CTpaTtocepHOrO LHUPKYMIOMAPHOrO BHXpA [2], BO3MOXKHOM HPUYHHOLN
HapyLIeHHUs KOppelmauuu Mexpy obmauHocTeio ¥ morokamu T'KJI mocme 2000 roma aBmserca ofpaineHue
3HaKa agdekton I'KJI B TporocdepHOI MMPKYMIAUUH B CBA3M ¢ H3MEHEHHEM COCTOSHUS BUXPA.

Pabora Bemonsena npu moanep:kke Ipesnnuyma PAH (mpoexr Ne22) u PO (rpant Ne13-02-00783).

(1] Marsh N., Svensmark H. Low Cloud Properties Influenced by Cosmic Rays. Phys.Rev.Lett., 85(23),
5004-5007, 2000.

[2] Veretenenko S., Ogurtsov M. The stratospheric polar vortex as a cause for the temporal variability of solar
activity and galactic cosmic ray effects on the lower atmosphere circulation. J. Phys.: Conf. Ser., 409 012238,
2013.
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O BO3MOXXHOCTH HabnroieHU pe3oHaHca 131110y B HEMTPHUHHBIX
TelecKoIax IIpY SHEPIUAX MHOI0O MeHbINUX 6.3 I1sB

Dr. AIMXAHOB, U6parum *
! BHO MAH PAH

Corresponding Author: ialspbu@gmail.com

Pezonmanc Tmsmoy — pesoHaHcHOoe poxpmeHue W-6030Ha B IIpolecce AHHUTHISLHH 3JIEKTPOHHOIO
AHTHHENTPUHO C STEKTPOHOM — SBIIAETCH BaXKHBIM Ipenckazannem CTaHXapTHOM MOIENH, KO CHX IIOp He
HaOMIONaBIINMCS . SKCTIepUMenTanbHo. Hemasnuil BBOX B cTpoit HefitpunHoro Temeckoma IceCube,
pasmepamu NOpAAKa OHOTO KyOHYeckoro KHMIOMeTpa, CTHMYJMpPOBAT SHAUMTENBHBIA pOCT WHTepeca
$usnxoB X M3YUeHHI0 NaHHOM peakuuu. [ToMHMO CBoero (yHAAMEHTAIBHOTO 3HAYEHMA JUIA TIPOBEPKH
CTaHn'a'pTHoﬁ M'or.[efm, pesoHaHc 73110y MOMKET CITyKHTb ITPEBOCXOIHBIM CPENCTBOM I M3MepeHMs Kak
BEMUHMHEL, TAK 1 COCTABa 10 apOMaTaM NOTOKA KOCMUUECKUX HeliTpuHo BONM3HM aHepruu 6.3 I1sB.

B paMkax MeTOfa SKBHBAJIEHTHBIX q)oronon usydaerca Bo36yxaeHMe pe3oHaHCOB M0y Ipy paccesHUH
HEMTPHHO Ha CBOGOMHEIX IPOTOHAX M AXPAX KUCIOPONA, BXONALIUX B COCTAB BOXHOM MUIIEHH. Brunciens:
COOTBETCTBYIOIME CeUeHMs, POAHANIM3MPOBAHEI CUTHANBI, OXKMAIaEMbIe B BOTHOM HEHTPUHHOM MIETEKTODE.
IToxasano, UTO. yUET POXMEHHA PE3OHAHCOB [JI3II0Yy B NMOMHOM CeEUEHMH B3AUMOJMENCTBHA HEHTPHHO C
HYKJIOHAMHU Yepe3. 3apsKeHHBIE TOKU NIPHBOJUT K POCTY UMCHA HEMTPUHHBIX COOBITHI mopsanxa 10 % B
ofnacry SHepru# okono 50 TsB.

Hapsny ¢ snexrpoHHBIMU (aHTn)HenTano, TaKXKe paccmannBaeTcx BKJIAJl MIOOHHEIX M TAOHHBIX
,(aHm)HempmHo B.pe3oHaHCcHoe poxnenye W-6030HOB B BOZIE.
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ALEGRO - uepeHKOBCKasi raMMa-06cepBaTOpUs HOBOTO ITOKOJIEHUS

Author: Dr. VASILYEV, Gennady '

Co-Authors: Prof. BYKOV, Andrei % Dr. KHOLUPENKO, Eugene *; Mr. KOZHBEROV, Andrei * Dr. KRASSILCHTCHIKOV, Alexander *
! Ioffe Physical-Technical Institute

? loffe Institute, St. Peterburg

® Ioffe Institute, St. Petersburg

Corresponding Author: gennadyivas@gmail.com

B paboTe npencTaBieHEl pesyNbTATH MOOEIHPOBAHHA LIIMPOKHX AaTMOC(EPHBIX NHBHEH OT KOCMHYECKHX
oToHOB ¢ sHeprHaMu 5 ~ 100 I'sB. Ha 0cHOBE BHIIONTHEHHBIX PACUETOB IIPEAJIOKeHa KOHLENUUA H OLEHE b
OCHOBHDBIE ITapaMeTphl HaseMHOH YepeHKOBCKOHM ramMma-ofcepBaTopuy HoBoro mnokoneHus. OmHOl u3
KITUEBLIX 33134 TaKoi 06cepBaTopHu GyneT ucclefoBaHue MAToU3yUeHHOM 06IaCTH raMMa-{HanasoHa 5 -
50 I'sB, YTO IMO3BOJHUT BHINONHATH BBHICOKOUYBCTBHTENbHEIE HAOMIONEHHA OCTATKOB CBEPXHOBBIX 3BE3[,
TIyTbCAPHBIX TYMaHHOCTEH M TaMMa-BCIUIECKOB, KOTOpPble He MOTYT OBIThL IpOBEHEHEl C HEIHEIIHMM
TIOKOTIEHHEM IaMMa-TeNIeCKOIIOB.
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MomnTe-Kapno Momennposanue kocmudeckoro gerekropa TYC ana
HCCIIeIOBAaHMA KOCMUYECKUX JIy4ei IIPeelbHO BBICOKUX dHEPT Ut

Author: Mr. TKRACHENKO, Artur '

Co-Authors: Dr. TKACHEV, Leonid *; Mrs. GRINYUK, Andrei *; Dr. TKAYEB, Jleouun °
1 JINR

2 onsu

Corresponding Author: tkatchev@jinr.ru

TYC sasnsercd IepBHIM [ETEKTOPOM Ha OpOHTe CIyTHUKA 3eMiIH, NpeRHa3HAYeHHBIM AT M3MepeHHs
crexTpa, cocTaBa u anmsoTporuu Kocmumueckux Jlyueit ITlpemenbHo Bricokux Onepruit (KJIIB3) B
nuanaszone Boiue 10°19.5 3B. Ilpepmonaraercs perucTpupoBaTh (ryopecueHTHBIE POTOHEI M3 Hlnpoxnk
Atmocdepurrx Jlupmert (IIIAJT), reHepupoBaHEle KOCMHMYECKMMM uacTHL@Mu B atMocdepe 3emin.
dxcnepumenT TYC MO3BONUT BBHIACHUTH NPHUHHUIIHANBHYIO Bo3MOXHOCTh U3Mepedna LIAJL u3 xocmoca u,
BO3MOKHO, HPEORONETh IPOTHBOpeUHs MEXAY HAaHHBIX B COBPEMEHHBIX HA3eMHBIX IKCIEPHMEHTAaxX Mo
ncenenosannio KB,

Ocofoe 3HaueHHe npuOGpeTaeT MOAENHPOBAHHME SKCIIEPHMEHTA, UTOOHI ONTHMH3MPOBATL TeXHUUECKHE
XapaKTEPUCTHKN aNnapaTypbl M TPUITEPHY OH-NAHH IPOTpaMMy II0 BLIAENECHUIO PENKHX CUTHANOB OT
IIAJT Ha pa3nuuHBIX YPOBHAX (IOHOBOTO H3mydeHHd armocdeprl. B mamHoit pabore ommcaHa IIporpaMma
TUSSIM MopenupoBaHus SKCHEPHMEHTa C Yy4YeTOM WU3MEDEHHBIX IIapaMeTpoB ONITHYECKOH CHCTEMBI,
TeOMETPUUECKHX IapaMeTpoB (QOTONETEKTOpA, CUMTHIBAIOILEN M TPHUITEPHONM SNEKTPOHHKH, a TaKKe
OH-TaiH anropuTMa paloThl TPUITEPHON IporpamMMmbl orfopa coberTuit. B pesymeraTe MomenpoBaHHA
otleHeH oxupaemslit criextp KJIIIBY B guamasone 10%19.5 — 10%20.5 5B 3a 3-5 ner Hafopa HaHHBIX Ha
COJTHEYHO-CHHXPOHHOI Op6UTe ¢ BHICOTOH 500 KM C YY€TOM MEHSIOIUXCH (QOHOBBIX YCIOBHI BO BpeMs
TIoneTa CIfyTHHKA.
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O6macTy ITOBHILIEHHOTO ITOTOKA KOCMUYECKHX JIyuest 110 JaHHbIM
ycra"HoBok ®VIAH u MI'Y

Author: Dr. 30TOB, Muxaun '

Co-Authors: Dr. [VIKOBA, Enena % Prof. KAIMBIKOB, Huxonait '; Prof, KYTTUKOB, Tepmats ; Prof. HECTEPOBA, Huna % Prof,
TIABMIOYEHKO, Brixrop ©
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Corresponding Aunthor: zotov@eas.sinp.msu.ru

Anuzorponiua  kocmmueckux myueii (KJI) B muamasome suepruit TsB-IIsB npupnekaeT 3HAYHUTENBHOE
BHUMaHME TIOCIEe psaga mybmukanuit sxcriepuMentoB Milagro, Tibet, IceCube, ARGO-YB] u gp.
xcnepumentsr HIAJI MI'Y u KIIAPA Tans-Illanbckoit crannuu ®VAH Takke nmyGnHKOBaNU pesynbTaThi
noucka obnacreit nospimenHoro notoxa KJI na yrnoerix Macmrabax mo 10-15 rpapycos. B maHHoit pa6ote
AHANMYU3 THX AAHHEIX OCYLIECTBIEH EQUHBIM METONOM, XOPOIIO 3aPEKOMEH/IOBABIIMUM Cefs B AHATIOTHUHBIX
HCCTIeA0BaHHUsAX, & HMEHHO, T.H. MeTonoM nepememusanna (shuffling technique), Bnepssle npennoxeHHBIM
nna aHanu3a naHHeIX yeraHosok Fly's Eye 1 CYGNUS u HeOMHOKpATHO MpUMEHsBIUMMCS B JanbHelleM
APYTHMH IKCTIEPHMEHTAMHU.

Merog ocHOBaH Ha TONYYeHHMH omnnaemoro pacnpenenemm Harpanenuit mpuxopa KJI ("dona™) B
TIPEATIONOKEHUY MX M3OTPOITHOCTH C TOMOIIBK HAG0pa AAaHHBIX, PeaNbHO 3apErHMCTPMPOBAHHBIX Ha
HCIONB3yeMOH ycTaHOBKe. Takum o006pa3oM, MeTOR OTpaxkaeT ocob6eHHOCTH pafoTel KOHKPETHOTO
SKCIIEPUMEHTA B KORKPETHBIX YCIIOBHUAX €ro NMpoBefeH .

Jins ananmuaa 6110 0TOGpano 23 MUIITHOHA THBHEH, 3aperHCTPUPOBaHHEIX Ha ycraHoske KIIAPA (qnamnason
snepruit mepsuynsix KJI ot 50 T3B go 0.5 I1sB) u 0.5 MumnnoHsa nusHelt ycraHoeku [AJT MIY (auanason
snepruit 0.2-20 II3B). ITocne mocTpoeHus oxugaeMoro pacrpepenenns ¢ona obnactu Habmonenus Obuiu
HIPOCKAHMPOBAHBl KPyTaMM paguycoM oT 2 1o 9 TpagycoB Ha ceTke ¢ maroMm 0.4 rpagyca. B kauectse
KpuTepus s Itomcka obmacreit ¢ usbbrtkom KJI Mcrnomb3oBamach TpamuIMOHHAS I aHaIOTHYHbIX
nuccnegopanuax ¢ysxkuma Li B pesymsrate mo pmanaeiM ycraHosku KIIAPA Onimu oGHapyxenst 6-8
IPOTSHKEHHBIX 0071acTell pasMepoM Imopspxa 10-20 rpamycos u Ooinee 10 ofnacTeit MeHbLIETro pasmepa, B
KoTopeix Habmiopmaercs u30biTok KJI Ha ypoBHe 3HauuMocru 6onee 3 ¢ MaKCHMaJIbHBIMHM 3HAYEHHAMH,
npessinalIuMy 4. OfHA H3 MPOTAKEHHBIX OBGNACTell TEXHT B INOCKOCTH [AaKTHKM B HANpaBNIEHHH HA
TPYIITy OCTATKOB CBEPXHOEBIX M IaMMa-TyJIbCapos, B TOM YHCIe Mynbscap B KpaGoBupuoit TymaHHoCTH M
nynscap Femunra. [pyrue ofnacTu pacrpeneNneHs! TOYTH TO Beeit ofnacTi HabmomeHus c HEeKOTOPHIM
CKOIUIEHMEM BAOMNb INIOCKOCTH CBEPXTIAKTHKH.

AHanus gaHHbIX yeraHosku ITAJI MIY, B nenom, fan ppyryio kapruny aausorponuu KJI, yro Moxer 6pITh
CBA3AHO C pasTHYHeM JHAIIA30HOB SHEPTHH 3aperHCTPUPOBAHHBIX cofniTuit. TeM He MeHee, uMeeTcs Pl
COBTIAJ(EHUIA, YACTh KOTOPHIX HAXOMUTCH B HATIPaBIEHUHY Ha TaJlakTHYECKHE OCTATKH B3PHIBOB CBEPXHOBLIX U
raMMa-TIynbCaphl, Cpeil HUX 9Heprianslif mynbcap LAT PSR J1836+5925, cxomHelii ¢ nynbcapom 'eMuHra.
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MopenupoBaHHe BapHaLiUi INIOTHOCTH TAIaKTUYECKUX KOCMHUYECKHX
Jy4yeii B MATHUTHBIX oONaKax
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WccenoBaHs! 0COGEHHOCTH IOBEJEHHS INIOTHOCTU TanakTHYECKHMX KOCMHMYECKHX Jyuelt B COBBITHAX,
CBI3aHHBIX C IIPUCYTCTBMEM MarHUTHBIX 00IaKOB B MEXIUIaHETHBIX BO3MyILIEHHAX Y 3eMiau. PaccMorpena
MOJIeNb, CII0CcOOHAas OIUCATH paciIpeielleHHe INIOTHOCTH KOCMAYECKHX JIydelt BHYTPH MarHUTHOTO obnaka, U
TI0Ka3aHO, uT0 B GONMBIIMHCTBE Clyuaes (HO He BO BCeX) MopefeHHe maoTHOcTH KJI B MaruuTHOM o6iake y
3eMIM MOXHO ONMCHIBATH IIPOCTOM IapaGoNHuecKoll 3aBHCHMOCTBI0O OT PacCTOSHHA, M3MEPEHHOrO B
THpopaguycax. BONBINMHCTBO MarHHMTHBIX OONAKOB MORYMHPYIOT KOCMMUYECKHE JIyud, YMeHbHIas MX
TINOTHOCTb, HO €CTh Tpynma coOhTHIT (MpHONMSHUTENbHO 1/5 YacTb), B KOTOPHIX B MAaTHUTHOM ofnake
miotHocts KJI Bospacraer. COOBITHA ¢ TOMOXHTENbHBIM 3PQPEKTOM HMEHT MaKCUMYM, B OCHOBHOM, B
BeAyuied uvacTy obmaka. B coGmITMAX ¢ oTpHuarenbHBIM 3(QeKToOM MUHHMYME pacripefeNeHsl 6omee
paBHOMEPHO, HO WMMEIOT TEHIEHIHIO TPYNIIMPOBaThCH B XBOCTOBOH uacTH ofmaka. PaccMmorpen psan
$aKTOpOB, AAKMIKX BKIAN B MOfIENbHOE OMUCAHMNE, U IIPOBEREHD! OLEHKH 3THX BKIIAMIOB.
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About the shape of the energy spectra of solar cosmic rays at high
energies and their applications during the interplanetary operations

Dr. KUZNETSOV, Nikolai '; Prof. PANASYUK, Mikhail *
! Skobaltsyn Institute of Nuclear Physics, Moscow Lomonosov State University
2 Skobeltsyn Institute of Nuclear Physics, Moscow Lomonosov State University

Corresponding Author: nymmik@sinp.msu.ru

When developing a special role in interplanetary space have problems of radiation safety , both on board the
spacecraft , and in fixed bases on the surface of solar system bodies . One of the hazards are powerful solar
cosmic ray events . However, energetic spectra powerful events , fixed in the past ( February 1956 , November
1960 , August 1972 , etc.) , which is currently calculated radioactive effects are in sharp contrast with the
spectra measured with modern equipment . This leads to the fact that the radiation dose for colon protection
on ships and in future manned bases calculated from stale data undervalued . The report provides examples
demonstrating the difference obsolete and contemporary data.
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K BOIIPOCY O OITMTENBbHOCTH COJIHEYHOTI'O IIMKIIa 310cca

OTYPLIOB, Makcnm *
! O‘fH um. Hofde
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Kasunsyxcornernuii conHeuHbli uukn 3iocca (me Ppusa) BHIABIEH MyTEM aHANW3A PANA KOCBEHHBIX
MHIMKAaTOPOB aKTUBHOCTH ConHla (paRuoyTIepon, oNnspHble cHaHus, 10Be Bo nbay Anrtapkruaer). OnHako
GONBIIWHCTBO STUX WHIWKATOPOB HMEIOT BpeMeHHOe paspellleHHe He MeHee 8-10 JleT M He Beerma
ROCTaTOYHO HAaNEXHBL B mocnenHee BpeMA MONydYeHH! HOBBIE NOTOAMYHBIE NAHHBIE MO KOHUEHTPALMH U
noroky10Be B ckaxuHax Dye-3 u NGRIP, oxpaThiBaiomiite BpeMeHHble IIPOMEXYTKH 1424-1985 (Dye-3) u
1389-1994 (NGRIP). Comnocrabnenue 3THX GepMIANMEBBIX PAHOB C AAHHBIMH HEHTDOHHBIX, MOHHTODOB
HauMHas ¢ 1953 rofa, CBUAETENbCTBYeT 06 MX AOCTATOYHON HaméXHOCTH. CTATHCTHUECKUIT aHaNM3 pALOB
MAHHBIX TI0 KOHIEHTPAUMM M TMOTOKy 10Be B AByX CKBaXKMHAX TOKA3aM, YTO BO BCEX BPEMEHHBIX cepuax
NIPHCYTCTBYeT MOIHAs BapHauus C nepuomoM 300-310 JeT, HO KBa3SHABYXCOTIETHHX LHKIMYHOCTENH HET.
Tlokasano, yTo CBA3b OOHAPYMEHHOTO KBAa3MTPEXCOTINETHETO LMKIA C KIMMATHYECKUMHM BapHAlUAMH
ManoBeposTHAa. TakuM o6pasoM, aHAIM3 IOCHEAHHX IANeONAHHBIX YKasblBaeT Ha TO, YTO IEPHON
COJTHEYHOTO HUKIa 310cCa, BOSMOXKHO, OJIM30K K 300 rofam.
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Bausaue GopOyHI-IIOHIKEHHI TATAKTMYECKNX KOCMUYECKUX JTyder
Ha pasBUTHE AHTUIHKIOHNYECKOW aKTUBHOCTY B YMEPEHHBIX
HINPOTax
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ITpoBeneHo mccnemoBaHHE BIMAHUA KOPOTKONEPHOOHEIX BapHallMIi ranakKTHYEeCKHX KOCMMUECKHX Jyuen
(TKJ) na cocrosnue Gapuueckoro mons arMocdephl ¢ HCTIONb30BaHHeM AaHHbIX 'peananusa’ NCEP/NCAR 3a
mepuox 1980-2006 rr. ITokasano, uro dopOym-mormxenns K/ compoBoXRaroTCA 3HAYMTENBHBIM POCTOM
IIpH3eMHOTO JaBlIEHHs B IIOsce MIMPOT 45-70° Kak CeBEpHOro, Tak M IOKHOTO Ionymapuil. B ceBepHOM
MONyIIapuH MaKCHMAaNbHOe TIOBbILIIeHHe NaBileHus HabmogaeTcs Hay CkaHRuHaBHell, CeBepHolt Epponoit u
cesepoM eBpomelickoit yactu Poccuu Ha 3-4-1 fleHb IIOCIe Hayana MCCIeRyeMBIX coObITHH. B roxHOM
ToNymapuy o6MacTH pocTa HaBIEHUS PacmoN0XKeHbl Hag BOCTOUHOH 4acybio JOXHOM ATNAHTUKY U MOPEM
Iopeunsa B I0xxHOM oxeare. CornacHo pe3ynbraTaM CHHONTHYECKOTO aHaNIM3a, IPUYMHON HabmoaaeMbIx
BapHaLUJ NaBIeHHs ABNAETCA ocnabnenne UUKIOHUYECKON M yCHIeHHe aHTHIMKIOHHYECKOI MeATeNbHOCTH
B CBA3M C HCCTeqyeMbIMH (opOyuI-moHmkeHnamMu. IIpuBoasTca OLEHKH MHHMMANbHBIX SHEpruil 4acTHL,
KOTOpbIe MOTYT OBITh BOBIIEUCHBI B YKa3aHHBIE ITPOLlECCHL Pe3ynbTaThl MCCIIENOBAaHUSA CBHIETEIBCTBYIOT O
BIMAHUM KOPOTKOIlepHoAHHIX BapHanuit TKII Ha SBOMIOIHMIO BHETPOTIMUECKUX GapHUECKIIX CHCTEM, A TaxKe
0 BAKHOMH PONM KOCMHYECKHX JIy4yel B MeXaHH3Me COMHEUHO-aTMOCPEPHEIX CBA3EI.

Pa6ora primontena npu nogaepxke Ipesunuyma PAH (npoext Ne22) u POOU (rpant Ne13-02-00783).
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KoMruiekcHOe HcclieNoBaHNe SHEPIUYHBIX [IPOL[ECCOB B IPO30BHIX
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B xome SKCIepMMEHTa IO U3YUYEHHIO BapHAaUWi KOCMHMYECKHUX JyueH BO BpeMa Tpo3 B baxcanckoi
HEeNTPHHHON o00cepBaTOPMM TIONY4YEeHBI CBUJETENBCTBA CYIIECTBOBAHMA B TpPO30BOit aTMocdepe
KPYIHOMAcIITaGHOTO SIEKTPHUYECKOTO pa3pAfga HOBOTO THIIA — MEJUIEHHO IIpoTeKaloliero mpoGos Ha
y6eranomux. 37IeKTPOHaX B IIPUIIOPOTOBOM pekuMe. [Ins pambaefimrero, Gonee IONHOTO, M3YUYEHHA €ro
CBOJICTB CTaHAAPTHAN SKCTIEPUMeHTANbHas 6a3a 110 U3YUeHHIO BapHaIliil KOCMHYECKHX Jydell CyIecTBeHHO
pacmupeHa. B 5 kM OT ycraHOBKY, B TOPHOM TOHHEJNE, K&KAYK CEKYHAY M3MEpPSAeTCS TeOMarHUTHOE IOJIe.
Tounocts uamepenmsa 0.1 HT. C mioHa 2013 r Bemércd HenmpephiBHOE yRanénHoe BHUAeoHabmomeHne
ynuunsiMz 1P BumeokaMepamu 3a armocdepori Hafl ycraHoBKoi. VMimeerca nsa ynan€Hubix myHkTa. Ilepsorit
- yhaneHue 75 KM, IpefHa3HaueH 1 HabmoneHus o6macTu crparocdeprl HoBepxX 06aKoB HAL YCTaHOBKOYL
Bropoit — ynanenue 1 kM, Ans HafmogeHus arMocdepsl Hali YCTaHOBKOM B HENOCPEACTBEHHOMH OIM3OCTH.
YyBcTBHTENBHOCTh BHAEOKaMep 0.01 71, BpeMs SKCrosunuu kafpa lc. Ilmanupyercs cHabpurh ynanéHHbre
TIYHKTH! JIOTIONMHUTENBPHBIMM BHUIEOKAMEPAMH IS IIONY4YEHHs I[BETOBOTO paspellieHds M 3allMCH BHLEO C
vacToTOH KampoB 10 - 30 (1/c). [ma KomHUYecTBEHHOI OLEHKM BapHalMil 3apAf0BOTO NMIIONA TPO3OBBIX
06NaKOB MIAHUPYETCS, TaK JKe, pasMellleHUe B YIaNEHHOM ITYHKTEe H3MEPUTeN IIPH3EMHOTO POHOBOTO IT0JIA.
B pafore npHBOAMTCA OIHMCAHME KOMIUIEKCHOro 3kcrepumenTta. CooOIMATCA IpeABapHTENbHbIE
PE3yNbTaThL
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koHueHTpanuu CO2 1 n3MeHeHNe KINMaTa B ABaALIaTOM BeKe -

Author: IEPTAYEB, Banentun '
Co-Author: BACUJIbEB, Cepreit *
! Glisuxo-mexnuneckuil ukCmMuUmMym u. A.@f[ogﬁﬁe

? Pusuxo-mexnuyeckuii uncmumym PAH um. A8, Hogde

Corresponding Author: v.dergachev@mail.ioffe.ru

AHHOTAIHSA

Ceifuac mMpoko OOCY)XHaeTcd CBS3b BO3PAaCTaHMA KOHLEHTPAUMM YIIEKHCIOro rasa B arMmocdepe ¢
w3MeHeHdeM knuMmara Ha 3emmne. SIBigeTcs nM 5TO BO3pacTaHMe eMHCTBEHHON NMPHYMHOMN TJIOGANTBHOTO
norermenus? PaGoTa NOCBAImIEHA MCCNEJOBAHMIO BO3MOXKHOM CBA3M MEXJAY IIONOKEHHEM CEBEPHOTO
MarHuTHOTO Tonmoca (CMIT) 3eMnu ¥ M3MeHeHMEM Cpef{HEl TeMITepaTyph! B pasiHYHbIX mnpoi'}{mx 30Hax
3emmu. Kovaltsov and Usoskin (2007) mayuunu uHAyUMpoBaHHYIO Kocmu‘{ecxﬁMn nyqa‘nm‘ HOHH3ALHI0
atMocdepbl B YCNOBHAX H3MEHEHHS IONOXKEHHUS CEBEPHOTO FEOMArHMTHOTO IIOJIOCA u noxaaajm YTOo
H3MEHEHHs IIOKANBHBIX [1apaMeTpoB arMocdepst u3-3a sdidexta Murpanuu  momoca COTIOCTABUMEI C
TAKOBBIMM U3-32 BapualMil CONMHEYHOIl akTHBROCTH. Kerton (2009) mccnenosan nepeMemeHue MATHHTHOTO
nomoca 3eMiM 3a moclefHue 105 neT M IIPONEMOHCTPUpOBAN cymecmonaﬂne Koppenﬂunﬂ MeXny
nonoxenneM CMII, ¢ opmHoti CTOpOHBI, H aHOMAaMUAMH rno6ansHoi TEMIEPATYPE! ¥ TEMIEpaTypsl
CeBepHOro MONYINapHsd, ¢ APYToi CTOPOHEL TakuM 06pa3oM, CYLIECTBYIOT (aKTHI, yxasbmammne Ha
BO3MO)XHOCTb BIIMSHHS MONOXKEHHA MATHUTHOTO IIOJII0CA HA KITMMAT. ; , _

Ho MMeeTcs JNH CBA3b MEXAY IONOXEHHEM MOMIOCA U JOKANbHBIMM KIMMATHYECKMMH uHpekcamu? B
IaHHON paboTe aHANM3HPOBANHCH CpeIHEMECTYHEle NaHHbIe TI0 TeMIlepaType 3a 1898 - 2007 rofsl YeTbIpex
MeTeoCTaHUMI Iobepexsss ['peHNIaHAMY, TIONOKEHHE KOTOPBIX CYINECTBEHHO pa3iuvaeTcsd IO mupore. B
20-om Beke CMII Murpuposan B cepepo-3allafHOM HaIlpaBIeHMH, YHAIAACh OT I'pénnam:mn. Hamenenue
CpefHeMeCAUHBIX TeMIlepaTyp GbII0 CPABHUBHEHO C PACCTOSHHEM JO CEBEPHOrO Maﬂimimro nomoca. [na
aHANH3a JAHHBIX PacCMaTpUBANAch NMHUHEHHAs perpecCHOHHAsA MOMENb. YCTaHOBIEHa CTaTHCTUYECKas CBA3b
Mexy mrpotoit CMII u Temmepatypoit B I'peHnanany mo faHHEIM 3a 20-BIiT BeK. JT1a cBA3b ocnabeBaer 1o
Mepe yMeHbIeHHs IHPOTH (YAaNeHHs oT moioca). B BeceHHne Mecsilb! (MapT, anpens, Mait) Habmonaercs
yMeHbILEHHEe TEMIIEPATYPHI K KOHITY 20-0TO Beka, B 3UMHHE ¥ OCEHHHE MECSILB], 33 HCKIIOUEHHEM CeHTA0ps,;
~ yBenHyeHHe CpefHEeMecIJHO! TeMieparypsl, IlonyueHHsle pesynbTaThl yKashlBAlOT Ha CYyIIECTBOBaHHe
cBa3n Mexnay nonoxerreM CMIT H u3MeHeHNeM TeMIIEpaTypPhl B CEBEPHON ATITaHTHKE.
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SHEPTETUYECKMWU CITEKTP YKEJIE3A CKJI HA OPBUTE MKC B
2002-2004 rr.

Author: IEPTAYEB, Banentin |

Co-Authors: Dr. BAPAHOB, [murpuit % Dr. TATAPUH, I0puit % Dr. HHIMMUK, Puxo. ; Prof. TAHACIOK, Muxan.
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® Mocxosckuil zocydapemeennblit ynusepcumem umenu M.B. Jlomornocosa, HayuHo-uccnedosamenbekutl uHemumym adeprotl gusuxu

umenu J1.B Cxobenvybina

Corresponding Author: v.dergachev@mail.ioffe.ru

TInacTUKOBEIfl TPEKOBBIA METEKTOP OSKCIIOHMpOBANCAd Ha BHeIHel MOBEPXHOCTH MexmyHaponHoi
xocmmyeckoft cranuuu (MKC) B mepron 2002-2004 rr. (skcnepument TUIATAH-M). B pesynbrare ananmusa
TPEKOB YaCTMI, 3apeTMCTPUPOBAHHEIX B JAeTeKkTope, ObIT M3MepeH sHepreTHueckuil cmekTp keneza CKII B
muanasoHe 30-150 MsB/HyknoH. ONpemensiomuii BKIaK B HHTETPATHHBIA IOTOK YaCTHI[ 33 BCE BpeMs
sxcriosutuu ripubopa ITNIATAH-M pana cepua coberruit CKIL B oxrsifpe-Hoa6pe 2003 T., CBA3AHHBIX C
YeThIpbMA YHUKATBHO MOILHEIMU PEHTTEHOBCKMMM BCIIBIIIKAMY Kiacca X.

ITpoBeneno comocraBneHye CIIEKTpa C pe3ynbTaTaMy, moinyudeHHeIMU Ha craHnu ACE BHe maruutocdepst
3emnu, TpaHcopmuposaHHEIMM Ha opbury MKC. Dneprermueckoe paspemienue crektpa skenesa CKJI
okasanoch B skcriepumenTe IIJIATAH-M B mBa pasa myumie, a oMIMOKM H3MEPEHHIT B {Ba pa3a MeHbIIE I10
CpaBHEHMIO ¢ M3MepeHUsMHU npubopa SIS Ha crannuu ACE. B oqHoMm u3 kaHanos npubopa SIS oGHapyxeHo
CyIIECTBEHHOE IIpeBHIINIEHHE TIOKA3aHWH Hal aHAJNOTMYHBIMKM H3MepeHMaMH mnpubopa INNIATAH-M na
ypOBHe IIECTH CTAaHOApPTHBIX OINMOOK, YTO sBIsteTcd YkasaHumeMm Ha cOoit B paGore mpuGopa SIS.
INonTBepKIEHE BO3MOXHOCTH Mofenu nporukHosenus CKJI BHyTpp MarHuTocdepsr 3eMnn, uto mo3sonser
COMOCTaBNAT, pe3yNbTAThl U3MEPEHUII B MEXKIUIAHETHOM IIPOCTPAHCTBE M Ha OKOJIO3eMHBIX OpGHTax
CIYTHHKOB ¥ KOCMMYECKUX CTAHITUIL.
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CrekTp KpaTHOCTEH TennoBbIX HEUTPoHOB B IITAJI 110 maHHBIM
ycraHoBkHM [TPMI3MA-32

Author: Dr. CTEHbKHH, IOpmit !

Co-Authors: Dr, ALEKSEENKO, Viktor '; Mr. TPOMYIIIKUH, Imutpuit 2; Prof. IETPYXWH, Anaronuii 3; Dr. CTEITAHOB, Bnagnmup
'; Mr. SHCHEGOLEYV, Oleg '; 1-p. ILUMH, Hrops *

' MM PAH

* Hay muef]

3 . . - v »
Hayuonanphutii uccnedogamensexuil A0epHbitl yHugepcumem MH@ﬁ

Corresponding Author: yuristenkin@rambler.ru

B nmoxmapme mpencraBiasgioTca pe3ynbTaThl u3mepenus coekrpa HIAJL mo umeny 3saperucrpHpoBaHHBIX
HEHTPOHOB, MOJyUeHHble Ha yCTaHOBKe HoBoro Tuma [IPI3MA-32, 3a 28 MecsueB HelpepbiBHON paboThL.
YcraHOBKA COCTOMT M3 32 9H-TETEKTOPOB, CIOCOOHBIX ONHOBPEMEHHO perucTpHpoBaTh cpasy [Be
kommoHeHTHI [ITAJL: anekTpoMarHUTHY (9) M HeitrpoHnyio (u). [JlaHHas ycraHoska Gpula cosfaHa B 2012 1. B
pamkax cotpynuuuectsa mexny WA PAH u HUAY MU®PU na Gase HayuHo oGpa3oBarelbHOTO LieHTpa
HEBOJ. IlpoBomurcs cpaBHenme cmekTpoB IIJAJl mo uMcny 3aperycTpHpOBaHHBIX HEHTPOHOB ¢
pesynpTaTaMi  JETaJNbHOTO MOHTE-KapIOBCKOTO MOZAEMHPOBAHHA 9KCIIEPMMEHTa C HCIONb30BaHHEM
nporpamMmbsl CORSIKA.
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®ITP apgponos u snekTpoHOB B IIIAJl Ha pastqHLIx BBICOTAX |

Author: Mr. LETOJEB, Oner
Co-Authors: Dr. ATEKCEEHKO, Buxrop '; Mr. TPOMYIIKYH, Amutpunit % Dr. CTEHBKUH, I0pnit '; Dr. CTEIAHOB, Branumup ';
Dr. CYJIAKOB, Brapumup % Dr. SIHIVH, Wrops % Dr. MA, Xinhua % Mr. ZHAO, Jingzhou *
' MM PAH
2 Hmmebﬁ

: Hmfﬁdﬂv

* IHEP, Beijing
Corresponding Author: shchegolev_oleg@mail.ru

B : pa6ore :: mpencTaBNeH. -aHANN3 OMYOINMKOBAHHEIX - SKCIIEPHMEHTANBHEIX [AHHBIX, NONYYEHHBIX Ha
ycranoskax PRISMA-32 u PRISMA-YB]. Ycranoeka PRISMA-32, cosfaHHas B pe3ynbTaTe COTPYAHHYECTBA
VAV PAH u MU®U, cocToUT U3 32-X 3MEKTPOHHO-HEHTPOHHBIX JETEKTOPOB ¥ PACHONOXeHa B MOCKOBCKOM
HIKeHepHO-QU3NIeCKOM MHCTHTYTe. Ycranoska PRISMA-YBJ, cosmannas B pesynvraTe COTpPyAHHUECTBA
VAV PAH u-THEP.CAS (KHP), cocTouT U3 4-X 9H-KETEKTOPOB M pacmojioxkeHa Ha Tubere Ha BBICOTE 4300 M
Hax ypoBHeM Mops:: IlonyyeHs ¥ mpoaHanusuposaHsl QYHKIUM IIPOCTPAHCTBEHHOTO pAclpenelleHHs Kak
IMEKTPOHOB, TAK M TEIUIOBLIX HEJITPOHOB M MX PORMTENBCKUX ANPOHOB [N OBOMX YpOBHE HabmiomeHus.
DKcTiepHMeHTabHBIE PE3YILTATE CPABHEHBI C pe3ynbTaTaMu MofenupoBanus sxcnepumenToB B CORSIKA.
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CHEKTP IIIAJI I10 LII/ICJIY TEHJIOBBIX HEI/ITPOHOB 1o IIAHHI)IM
YCTAHOBKM PRISMA-YB]

Author; Dr CTEI-H:KI/H{ IOplm

Co-Authors Dr. ATEKCEEHKO, Bumop Dr. CTEITAHOB, Bragnmup '; Mr. SHCHEGOLEV, Oleg Mr. CAI Zeyu ; Dr. MA, Xinhua
4 Mr. ZHAO; ngzhou

‘H;MPAH .

? BHO HiH/IPAH .
Hebet Narmal Unwersuy

“IHEP, CAS:

Correspondmg Author yuri.stenkin@rambler.ru ,

Veranoska  PRISMA-YB]  COCTOMT U3 4 9H-HETEKTOPOB, CIIOCOGHBIX ONHOBPEMEHHO DPETHCTPHPOBATH KaK

SNIEKTPOMAarHHUTHYIO, TaK 1 HeHTpoHHyIo koMnoHenTy IIJAJL. Vcranoska Gpuia cospgaHa B 2013 r. B Tubere

(Tur6amxuar, KHP) Ha BbicoTe 4300 M Haj ypoBHeM Mops B paMkax coTpymuuuectsa Mexay VAU PAH u

IHEP CAS.

B poxnmage mnpefcrasneH usMepeHHert crmektp IIAJl mo uMcny 3aperdCTPUPOBAHHEIX HEMTPOHOB,

TONYUeHHBIHA 32 9 MeCAIeB HEMpPEPRIBHON paboTsl ycraHOBKY. Brarofaps peKOpAHOM BbICOTE PAaCIIONOKEHHS

YCTAHOBKH, CTATHCTUKA 3aperucrpuposannbix [IAJL coctasnser okono 400000. TIpoBoguTca cpaBHEHME CO

CIEKTpaMH, TTONYUEHHBIMH B PE3YNBTATE JETANBHOTO MOHTE-Kap/OBCKOTO MOLENHPOBAHHUS SKCIIEPHMEHTa C
ucnonbaosanueM nporpammsl CORSIKA,
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Bapuanuy KoOCMHYeCKHX JIy4Yei BO BpeMs I'PO3 ¥ HOBBIE
reofusnyeckre 3P@PeKTh

Author: I'-n. XAEPIMHOB, Muxann !

Co-Authors: Dr. KHAERDINOV, Nail % TMABAHCKUY, Amexcansp ', KAHOHM[IH, Koncranrun >
! MU PAH

? Institute for Nuclear Research of Russian Academy of Sciences, Baksan Neutrino Observatory

® U3MHPAH

Corresponding Author: khaerdinovmn@gmail.com

Panee, Ha ycranoBke «Kosép» BHO MM PAH skcriepuMeHTanbHO M TeOpeTHHeCKH OBUIO IPOBENEHO
HCCIeNOBaHNe BIUAHNSA BIIEKTPHUECKOTO IIOMS TPo30Boit aTMocepsl Ha MHTEHCUBHOCTh BTOPHUUHBIX YACTHI]
KOCMHYECKHX Nyueit. B pesynbraTte - mBa BakHbBIX BBIBOZa: 1) Perucrpupyercs Bo BpeMsi Ipo3 3J€KTPOH —
foToHHan KOMITOHEHTa, TeHepupyeMas B IIpomecce Ipofod Bo3fmyxa Ha yGeramiux SIeKTPOHAaX B
mpunoporoBoM pexxume. IIpy 5ToM, onpenensercs BEICOTA 06IacTH IeHepaliuy 10 CIIEKTPY PEruCcTPaluH. 2)
Perucrpupyiorcs aHoMaNbHBIE BO3MYIIEHUSA MIOOHOB BBI3bIBAEMBIE (JOPMHUPOBAHHEM BO BpeMsl AKTMBHOIM
daspl rpo3sl pasHOCTH TOTEHLUMANoOB B crparochepe mopsmxka 100 MB. XapakrtepHas sseprus,
snexTprueckoro mons ~ 1 I/hk. 3tu obHapyxenHble 3(PQeKTh OTBEYaOT COBEPIIEHHO HOBOMY THILY
TI06aNbHOTO SIEKTPHYECKOTO pa3psifa MeMJIeHHO HpOTeKalomlero (~8 MHMH.) CBepXy BHM3, OT HOHOCHEPHI B
rpososoe obmako. Llens maHHOM paGoTHl — o6GHapyXeHHe ¥ H3YueHHe MPOABIEHHU 3TOTO ABNEHHUS B HOBBIX
reoH3NUeCKHUX dPdeKTax.

TTockonbKy 3MeKTpHUecKHit Tpoboli COMpoBOXKIAeTcd TOKOM, CNEHOBATENBHO, HOHKHO OBITh M JIOKAIbHOE
MAarHHTHOE TIoNe OT Hero. PaHee, HAMM yKe yKa3blBalloch Ha 06HAPYKEHHYIO SIIU30ANYECKYI0 KOPPEALUIO
BO3MYILEHUI KaK MIOOHHOJ, TaK. M SIEKTPOH - (JOTOHHOIH KOMITOHEHT C BO3MYLIEHHMAMM TeOMarHUTHOTO
Tons BO BpeMs rpo3, usMepenHsiMH Ha BHO. Ho sompoc nokansHoct ofHapysxeHHoro addexra He Gbu
uccnenosan. Bmecre ¢ TeM, OCHOBHOM NpPWYMHON BO3MYIUEHHMH TEOMArHUTHOTO TONA ABISAIOTCA TOKH B
uoHocdepe, IIOpOKAAEMBIE DPA3NUUYHBIMHM IIpoleccaMi. EcTecTBeHHO 0XUmaThb HX MOXYIHpYIOUIee
BO3[EICTBHE HAa Pa3HOCTh IMTOTEHIIHANOB cTpaTocdephl. B ciyyae IpHIOPOTOBOTO SIEKTPHYECKOTO COCTORHUA
Takas BapHalMA HATIPTKEHHA MOKET BbI3BATh mpoGOil Ha yBeralommx smekTpoHax. s paspeneHus
BapHalLlMii TeOMarHUTHOTO MO Ha JIOKallbHbIe M T7100aNbHEle, B pab0Te aHANU3HPOBATHCH BAPHALMK IO,
usmepennsie B BHO u B Mockse, Ha ripegMeT KOppemnsluy ¢ BOSMYLIEHHAMH MHTEHCHBHOCTH PerHcTpaLyu
BTOPHYHBIX YACTHI{ KOCMHYECKHX JTyuei. [IpHBonsTCA pe3ynbTarsl aHANNM3A YEThIPEX TPO30BBIX COOBITHIA.

B kavecTBe NOIOMHUTENLHOTO KaHalla PerHCTpalyi TeoPU3ndecknx 3PHeKToB, CBA3aHHBIX C AHOMAJIBHBIMU
BO3MYILEHUSAMH KOCMHMYECKHX Nyuelt perucrpupyemsix 8 BHO, ¢ mions 2013 r., ¢ ymanénnoro mnyskra (75
KM), BenéTcA HempephiBHOEe BHpeoHaOmomeHne obnacti atmocdepsl Han ycraoBkoil. Houbio 15 ceHTabps
2013 r. BUpleoKaMepa 3adMKCHpoBaina GBICTPO ABIDKYILIMeECH CBeTAIIMec o6naka. MOMEHT MPOXOKIEHUS UX
Hap BHO cosman ¢ mawamom rpossl. Habmonanack Koppensius cBedeHUs ¢ aHOMANBHBIM BO3MYIIEHHEM
MHTEHCHBHOCTH MI0OOHOB, COCTOSIHIE T€OMarHHTHOTO TIONA CIIOKOHOe,
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VurepripeTanus faHHBIX Voyager 1 0 MeX3BE3HOM CIIEKTpe
KOCMHUYECKUX JIy4ell MaJlbIX S9HEPTUH B MOOENH ¢ TATaKTHIeCKIM
BETPOM.

Author: Dr. PTUSKIN, Vladimir *

Co-Authors: Dr. ZIRAKASHVILI, Vladimir % Prof. SEO, Eun-Suk *

' IZMIRAN

2 Pushkov Institute of Terrestrial Magnetism, lonosphere and Radiowave Propagatlon (IZMIRAN), 142190 Troitsk Moscow, Russia
3 University of Maryland, USA

Corresponding:Author: vptuskin@hotmail.com

: l'Ip;lexe HaMepeHm JIOKaJIbHOI'O MEX3IBE3NHOTO CHEKTPA ITPOTOHOB; ANEP U SIEKTPOHOB GBUIH BBIMONHEHS!

BO BHEIIHEl rennocq)epe B KOCMHYECKOM BSKclepHMeHTe Ha Gopry Voyager 1. Mn npennaraem
' MHTEPIIpETALHI0 TAHHEIX STHX M3MEPEHUI B paMKaX MOJENH, BKTIOuaonest YCKOpEHHE HaCTHI] B OCTAaTKax
CBEPXHOBEIX H HX NIEPEHOC B CAMOCOTIIACOBAHHO MOJENH TalakKTHUECKOTO BETPa. |
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11-JIETHUE TTINTAHETHBIE KOHOUT'YPAILINI 1 COJIHELIHAH
AKTBHOCTD

Dr. OXJIOIIKOB, Buxrop '
' Moz

Corresponding Author: ovpetrovich@yandex.ru

MogynauuonHsle 5$QOeKTHl KOCMUYECKHX Nydeil 3aBHCAT OT IPOABIEHHUI conHeuHoil aktusHoctH (CA).
Huknuyeckue nponeccel CA M MX HPOTHO3 MMEKT BaXXHOE 3Ha4YeHMe [JIA JKH3HENeATEeNbHOCTH Ha Haluei
miatere. Bonee paHHHe pe3ynbTaThl OMyOMUKOBAHEL B [1 - 4].

B panmoii paboTe ¢ MOMOIIBIO BBEJEHHOTO aBTOPOM IapaMerTpa — CpefHAfd Pa3HOCTh TeMHOIEHTPHUYECKUX
nonror mnaHer (CPH) — GpInM paccuMTaHB! JIMHEHHbIE KOHQUTYpPaLUH Tpex miuaHer — BeHepdl, 3emnu u
IOnutepa U cocraBneH MHIEKC STHX KOHQHMIYpalMH, KOTOPHIA OBLT MCIIONB30BAaH AJA CONMOCTABIEHHS C
CONHEYHOil AKTMBHOCTHIO, Hammyumras CBS3b CONHEUHOM AKTHBHOCTH (MCIIONB30BaHBI uicTa Bomba)
IIONTy4eHa TOIbKO MIA Tpex InaHer — Bernepsr, 3emnu u I0nurepa.

WHpeKc THHEAHBIX KOHQUTYPAIMil COCTABIEH TI0 MUHHMMANLHEIM 3HauenuaM CPJI (mmaHeTs! HaxomaTca B
COeMHEHUH, ONHA KOHQHUIypauMsd), a Takke II0 MHUHUMANBHBIM OTKIOHEHHAM IUIAHET OT ITHMHHH,
Tipoxoaaeil uepes Hux U ComHlle NpPH PaCHONOKEHUHM INMAHET IO pasHble cTopoHnl oT Conxua (3
koHdurypanun). O6o3naunM ero AN KpaTkocTu Kax JEV, no mepssimM 6yKBaM JIATMHCKUX HA3BAHHUIT TIJIaHET.
JToT HHAEKC, 00BEAMHAOIMA BCe 4 KOHQUTypauuH, MMeeT 11-NETHIO0 NEPHOJMYHOCTh M OIMCHIBAET
11-neTHUI HUKI COMTHEYHON aKTHBHOCTH.

Paccuntana mpunusHas ponHa Ha Connue or maser Beneprr, 3emin u IOmurepa, koropas Xopouio
cornacoBaHa ¢ uxmexcom JEV.

[Tnanernsiit uagexc JEV paccunran ¢ 1000 rofa o HacTodlllee BPeMs, M IIPOBENIEHO €TI0 COMOCTaBIEHHE C
CONHEYHOM akKTUBHOCTH0. I neprofa c 1000 mo 1699 IT UCIONBL30BaH pAR comHeuHol akTuBHOCTH loBe, a
¢ 1700 ropa Hcrionb3oBatbl yncaa Bonbga. XoTq gaHHEE IO CONHEYHO! AKTHBHOCTH o 1700 roAa momyyeHs!
KOCBEHHBIM IIyTeM, HabnrofaeTcs IONHOE COOTBETCTBHE UHMCIA LHKIOB Kak B mHaekce JEV, Tak M B
conmHeuHo# akTHBHOCTH. OCHOBHad IO AMINTUTYAe NMEPHORMYHOCTH, B HUX COBIafaeT M pasHa 11.07 ner.
Cosmapienne cpeqHel QMIUTENLHOCTH 11-neTHell IepHOAUYHOCTH 3a 1000-IeTHUI MHTEpBall ¢ TOUHOCTHIO JI0
BTOPOTO 3HaKa II0cJle 3aIiIToH [oKa3bIBaeT cB3b HHAekca JEV ¢ 11-TeTHHM COMTHEUHBIM LIMKIIOM.

[1]. Oxnomnkos B.IL, Lukms! conHeuHOM aKTHBHOCTH M KOHOUrypanuu maxer // BectHuk
MockoBsckoro yrusepentera. Cep. 3. nzuxa. AcrpoHomus. 2012. Ne 4. C. 56-61 (Okhlopkov
V.P. Cycles of Solar Activity and the Configurations of Planets // Moscow University Physics
Bulletin, 2012, Vol. 67, No. 4, pp. 377-383.
http://www.springerlink.com/openurl.asp?genre=article=d0i:10.3103/50027134912040108).

[2]. Oxmomkos B. I1., O CBA3HM LUUKIIOB COMTHEYHON aKTHBHOCTH C KOHQUTYpalusaMy Iaser //
WMssectus PAH. Cep. ®us., 2013, Tom 77, Ne 5, . 667-669.

[3]. (Okhlopkov V.P., Relationship of Solar Activity Cycles to Planetary Configurations //Bulletin
of the Russian Academy of Sciences. Physics, 2013, Vol. 77, No. 5, pp. 599-601).

[4]. (Okhlopkov V.P., Cycles of solar activity and the configurations of the planets // 2013,
10Pscience, J. Phys.: Conf, Ser. 409 012199), (http://iopscience.iop.org/1742-6596/409/1/012199).
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O dopme sHEPreTHYECKUX CIIEKTPOB COTHEUHBIX KOCMIYECKUX JIydyer
Ipu 6ONBINUX SHEPIUAX U MX CJIEHCTBUS IIPY OIMCAHUIT
pagHalMOHHBIX YCIIOBUM B MEXKINIAHETHOM IIPOCTPAHCTBE.

Author: Dr. NYMMIK, Rikho
Co-Authors: Dr. KUZNETSOV, Nikolai '; Prof. PANASYUK, Mikhail !
! SINP MSU

Corresponding Author: nymmik@sinp.msu.ru

Tlpu - OCBOGHMM MEXKIIIAHETHOTO TIPOCTPAHCTBA O0COGYI0 pOib HMMEKT IpoGieMbl pagHALHOHHOMN
6e30TIacHOCTH, KaK Ha OOPTYy KOCMMYeCKHUX KOpallel, Tak M B CTALMOHAPHEIX 0a3ax HA MOBEPXHOCTH Ten
comHeyHOM cucteMbl. OgHUM U3 MCTOYHWKOB OMACHOCTH ABNAIOTCH MOINHBIE COOBITMA CONMHEYHBIX
KocMuuecknx nyded. OmHAKO SHepruvecKHe CHEeKTPBl MOIIHBIX COGBITHI, (PHKCHPOBaHHBIE B IIPOLILIOM
((beBpanb 1956, HosaOpp 1960, aBrycr 1972 M Jp), II0 KOTOPEIM B HAacTodlee BpeMs BEIYHCIAIOTCS
panHaunoHHEle 3QPeKTH, HAXONATCA B PE3KOM TIPOTHBOPEUHH CO CIEKTPAMU, U3MEPIEMBIMH. COBPEMEHHOM
anmapatypoil. 910 IPHBOAMUT K TOMY, YTO pafMalMOHHbIE NO3BI, 33 TONCTOM 3alMMTOH Ha Kopabnax M B
Synymnx oburaeMbIx 0aszaX, BBIUMCIAEMEIE ITO YCTAPEBIIMM HMAHHBIM CHIIBHO HejooleHeH»l. B moxnane
TIpUBENEHE! TPUMEPH!, IEMOHCTPUPYIOINE PASHUIYY YCTAPEBIIHX H COBPEMEHHBIX NaHHBIX.
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VzmeHeHMs )KeCTKOCTH 00pe3aHms KOCMHYECKHX JIy4eil B IIepuos
reoMarHuTHOM 6ypu B ceHTsOpe 2005 T.

Author: TYASTO, Marta '

Co-Authors: DANILOVA, Olga % SDOBNOV, Valery >
! Sankt-Petersburg Filial of IZMIRAN

® Sankt -Petersburg Filial of IZMIRAN

? Institute of Solar-Terrestrial Physics RAN

Corresponding Author: mtyasto@mail.ru

BoaMylLieHHE CONHEYHOTrO BETpa, BO BpeMA KOTOPOTO CKGPOCTh AOCTHraja 1000 KM/C MpUBENO K Pa3BUTHIO
reoMarHUTHOM Gypu 8-16 ceHTAGPS 2005 r.. [ng maHHO¥ OypH MBI MCCIENOBANM M3MEHEHHA TeOMATHHTHBIX
ITOPOTOB KOCMMUECKMX Jyueif. MeTofoM TDaeKTOPHBIX pPACYETOB B MATHHTHOM IIONe BO3MYLIEHHOH
marautocheps Llpranenxko TS01 6surM paccUMTaHbl TeOpeTHUECKHe BEpPTHKaNbHbe 3PdeKTHBHbIE
TEOMATHMTHbIE TIOPOTH. MeTomoM criekrTporpauueckoil TImo0anbHOM CBEMKM OBUTM  IOMyYeHB
9KCTIEPUMEHTATIbHblE KECTKOCTH 00pe3aHus Ha OCHOBE JAHHBLIX MMPOBOW CeTH HEHTPOHHBIX MOHHTODOB.
ITpoBesieH COBMECTHBII aHAM3 BPEMEHHBIX BapHUAIMI TIONYYEHHDBIX TEOPETUUECKUX W SKCTIEPHMEHTANbHEIX
TEOMATHUTHEIX TIOPOTOB.
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MCTOJI I‘.TIOGEU’IIJHOI/I CHE€MKH B PEXKHME peaanoro BpEMEHHU U. HpOI‘HOB
KOCMMYECKOM IIoroabl.

Author: Dr. GRIGORYEV, Vladislav '

Co-Author: Dr. STARODUBTSEV, Sergey °

' Yu.G.Shafer Institute of Cosmophysical Research and Aeronomy of SB RAS
% Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy of SB RAS

Corresponding Author: grig@ikfia.sbras.ru

B VIKOUIA, ¢ menblo IIPOTHO32 KOCMHYECKOH ITOTOMBI, IIPOBOXHUTCA HENPEPHIBHBL, B PEXHME PeabHOr0
BpEMEHM, MOHHUTOPMHT TIO ONpefelleHMI0 IIapaMeTPoB aHH30TPONMM KocMuueckux nyueit (KII),
| OTBETCTBEHHOT 32 HABMIOAAEMYIO Ha 3eMIle CYTOUHYIO BAPHALINIO HHTEHCHBHOCTH PETHCTPHPYEMEBIX YaCTHIL.
Ilpu 5TOM HCIIONB3YIOTCA YACOBHIE NAHHEIE HEHTPOHHOTO MOHMTOPA M Ha3eMHOTO MIOOHHOTO TeJeCKOma
onHolt crannuu - fkyrTckoro crekrporpada kocMmueckux mydeit um. A, Kyssmuma. C pacimpenneM
_ Ga3pl MAHHBIX MHpPOBOM CETH CTAaHHIMI HeHTPOHHBIX MoHMTOpoB NMDB, modBMIACH BO3MOXHOCTH
HCCIeN0BAHUA THHAMMKH apameTpos anusorparmy KJI ¢ ucronsioBanmneM MeTofa IIo0anbHOM CHEMKH B
PEeXHMME PealbHOr0 BPEMEHH. B CBA3M ¢ 3THM, aBTOpaMH NpoBefieHa Peanu3anys 5TOr0 METONA 10 JaHHbIM
NMDB. C nensio HCHONb30BAHHUSA PE3YNBTATOB PacdeTOB M IPOTHO3a KOCMHUECKOH IIOTOMbI, BHUIONHEH
COBMECTHHIH PETPOCIIEKTUBHBI aHAaNM3 IIOBENEHUA IIONMYUeHHBIX HENPEPBIBHBIX 4YaCOBBIX 3HAYEHMI
[IapaMeTpPOB CYTOYHOM aHHM30TPONMM M M3orponHoil uHTeHcuBHoctu KJI, mapmaumit Dst-unpexca
(WDC,Kyoto) u ckopocti conreutoro serpa (OMNIWeb) sza 2012-2013 roxsl. Pe3ymbraTsl HpoBeReHHOTO
aHaNM3a IMOKAa3bIBAIOT, YTO HCIONb30BaHHE METOHA II00aNbHOM CheMKH B PealbHOM BpeMEHH IIO3BOIHT
YBETMYHTb, 10 AAHHBIM Ha3eMHBIX uamepenmii KJI, BepoATHOCT, mporHO3a IIOTIAMAHUA JEMIH B
reoseKTHBHEIE KPYTTHOMACIITAGHbIE BOIMYIIEHHS COTHEYHOTO BeTpa. ‘
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Mopuduxauus 6a30B0oit Monenu rexocGepHOr MOMY IS
KOCMHYECKHX JIyYel ¢ yUYeTOM TreHepaluy MarHUTHOM
TypOyI€eHTHOCTY B COJTHEUHOM BeTpe

Author: Dr. GERASIMOVA, Sardaana '

Co-Authors: Prof. KRYMSKY, Germogen % Dr. KRIVOSHAPKIN, Prokopii %; Dr. STARODUBTSEV, Sergey
! Yu.G Shafer Institute of Cosmoph}sical Research and Aeronomy SB RAS o

2 YuG i..vShaferr'vInstitute of Cosmophysical Research and Aeronomy of SB RAS

’ Yu.G{ Si;afer Institute of Césmophesical Research and Aeronomy of SB RAS

CorreSpqnding Author: s_k _gerasimova@ikﬁa.sbras.i'u

B panee paspaboranHoit 6a30Boi" MOZENTH MOAYIALUH IIOCTYNTHUpPOBANCA JHMHEHHBIA pOCT M CHan
HanpsHKEHHOCTH TypOYIEeHTHOTO MarHUTHOTO IoNA B 11-meTHeM CONHEWHOM uukine. B naHHoit pabore
paccMOTpeH mpouecc reHepanuu TypOYNEHTHOCTH B COJIHEYHOM BeTpe, 00yCIIOBIEHHbIN B3aUMOeHCTBHEM
OBICTPRIX M MeMUIEHHBIX HOTOKOB. FIHTEHCHBHOCTD B3aMMOMEMCTBMS 3aBMCHT OT YIiia HaKIIOHA
HeHMTPaTbHOTO TOKOBOTO CJIOS B CONHEUHOM BeTpe. YUeT TeHepauuu TypOyIeHTHOCTH yaydlllaeT OIMHMCAHHUE
TIOBeieHUA KOCMHYECKUX JIydel B 22-I€THEM COTHEYHOM LIHKIIE.
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POKYCUPYIOILIME CBOUCTBA MATHUTHOTO ITOJIS ITAPKEPA

Dr. KWIUTHH, Tennanuit |

' Huemumym conreuno-semnot gusuxu CO PAH, Hpxymex

Corresponding Author: king@iszf.irk.ru

PaccmaTpuBaeTcs HBI)KEHHE SHEPIMUHBIX 3apMKEHHBIX 4YacTHL (KOCMHYECKUX Jydei) B CIHpPalbHOM
martiuTHOM Tmone Ilapkepa. Ws momyuennpx pesyneTatoB cinemyer, uro mone Ilapkepa o6mamaer
doxycUpywoImUMK  CBOACTBAMM, T.e. MIpaeT poNb JIMH3bI, MMEWLIEN Crle-mAylolIMe CBOHCTBa: 1) amd
NONOKUTENBHOTO IIONS BCE DPAfMANBHO BHINYIeHHBIE U3 cepsl OSHEPTHUHLIE 3apSKEHHBIE YaCTHIIBI
COGHpasoTCa MONEM B 3KBATOPHAIBHO TIOCKOCTH, 2) AN OTPHUATENLHOTO TONA YacTHIbE OKYCHpPYIOTCH B
TOHKHI JlyY, HArpaBileHHEIH BOONb OCH CHMMETPHM IONA (OCH BpallleHHs 3Be3[bl). ITH CBOJICTBA ITONA
Ilapkepa Haxomar mpocToe OGBACHEHME, €CM Y4ecTb, WTO, B MTOTe, B OOHOM Ciyuyae Apeid YacTHIbI
NPUBOJMT K ee NONajaHMIO B SKBATOPHANBHYIO INIOCKOCTh, B APYrOM — YacTHLA, NPHXHMAACh K OCH
CHM-METPHH II0JId, fajee ABIDKETCA BIOIH Hee K0 GeCKOHEUHOCTH.
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B0o3MOXHOCTH CHUHTHUILIALIMOHHOTO 3KcIlepuMeHnTa TyHKa-133 B
U3Y4YEHHUH MACCOBOTO COCTaBa IMEPBUYHBIX KOCMHWYECKUX JIyUelt

Prof. KAIMBIKOB, Hukonait *

1 . .
Hayuno-uccnedosamenvckuil uncmumym sdeprot dusuku Mockosckozo zocydapemeenHozo ynusepcumema umenu M.B.JTomorocosa

Corresponding Author: kalm@eas.sinp.msu.ru

H.M. Bygres (1), AJI, Msanosa (1), H.H. Kanmeikos (2), JLA. Kyssmuues {2), B.B. Ilpocun (2), B.I1. Cynaxos
(2), 10.A. domun (2) ’

(1) HayuHo-McClenoBaTeNnbCKHl HHCTHTYT TIPHKNAamHON Quanmkd VIPKYTCKOTO —TOCYRRpCTBEHHOTO
yHUBEPCUTETA

(2) Hayuno-mccienoBaTelbCKMit HHCTHTYT spepHont ¢uauku umenu [.B.Ckobenbubina MockoBckoro
TOCyRapCTBEHHOTO YHMBepcuTeTa uMeHn M.B.JlJomonocosa

Uccnenopanne nepsuunelx kocMudecknx myuedr (ITKJI) B aneprernueckoMm muanasone 10416 ~ 1018 3B, B
KOTOpOM paboTraeT ycTaHOBKa TyHKa-133, MMeeT CyINecTBeHHOE 3HaveHue s TOHUMaHHUS [IPOHCXOKOEHHs
M PacIpoCTPaHEHHA KOCMHUYECKUX Tydeit. Ilo-BunuMoMy, Ko SHEPTUii S5TOTO AMana3oHa KOCMHUYECKHe TyUH
MOTYT YCKOpAThCA B Haimei 'anaxTHke, a Hajee HPOMCXOAUT HEPeXON, K BHETANAKTHUECKUM KOCMUYECKUM
nyyam. B Hacrosmeif paGoTe paccMaTpMBalOTCZ BO3MOXKHOCTH M3ydeHHs Maccosoro cocrapa ITKII Ha
MOJEPHHU3NPOBAHHOM ycTaHOBKE TyHKa-133, OIIOMHEHHOM CUMHTHIUIALMOHHBIMHU NETEKTOPAMH MIOOHOB U
9NeKTPoHOB. ITO TMO3BONUT B Ommxaitmem 6yaymeM permcrpuposaTh 3 kommonenTs! LITAJL uro macr
BO3MO)XHOCTb IIOJyuaTb KaYeCTBEHHO HOBBIE SKCIIepHMEHTaNbHble JaHHbIE H, B YaCTHOCTH, CO3MACT HOBBLIE
BO3MOXHOCTH JI7I1 M3y4ueHna MaccoBoro cocrasa ITKJL

Kax moxaspiBaeT MopenupoBanue, uucno MiooHoB Np B HJAJL mpaktmueckM He3aBHCHMO OT TINyOHMHBI
MakcuMyMa Xmax NHBHA, NMOITOMY ROTIONHUTENBHBIX oTGop mo Np mpu orfope mo Xmax INO3BONAET
CYLIECTBEHHO YMYHIIUTD pasfeleHue pas3IHyHbIX rpynm afep. IIpu or6ope ITAJL ¢ Xmax, mpeBhIIIaOmuMm
cpejHee B IIPOTOHHBIX JIMBHAX, JONS THBHEN OT sifep renus yObIBaeT [0 24% OT UCXOMHOM, MO NMBHel 0T
sgep rpynnsl CNO o 5% u gona nusHed or anep Fe no 2%. Haxke ¢ yuérom 25% TouHOCTH onpeneneHus Ny B
JMBHE OJHOBPEMEHHBIN OTGOp JMBHENH C UMCIOM MIOOHOB MEHEe CPefHETO0 B JIHBHAX OT IIPOTOHOB
yMeHBIIAeT HOJI0 TUBHEN OT Aflep TelHd Ao 6% OT MCXOOHOH, momio nuBHel or auep CNO no 1% u gomo
nusHel ot sgep Fe npumepHo mo 0.1%. Yncio snextponos Ne B IIIAJI cymecrsenso (Kcorr okomo 90%),
xoppenupyeT ¢ Xmax, Tak 4To Ne HeNb3si cCuuTaTh He3aBUCUMBIM 0T Xmax. OfHako onpenenenue Ne maér
BO3MOXKHOCTB TIPOBOIHTE OTGOP 1O BENHUMHE

In(Ne/ Np), xoTopas uyBCTBHTENIbHA K MacCOBOMY COCTaBY.
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ITonck aHU30TPONUHU ITO3UTPOHOB M SJIEKTPOHOB B 9KCIIEPUMEHTE
ITAMEJIA

Dr. MUXAWTIOB, Bragumup |
! HHAY MUK ’

Corresponding Author: wmlkhajlov@mephl ru

Skcnepnmem HAMEJIA TIOBORUTBCA Ha 6opry cmyTHHKa Pecypc IIKl Nel ¢ umroHs 2006r. Pesynbrarst
TIOKA3aJi - POCT OTHOIIEHNS WHTEHCHMBHOCTH TO3MTPOHOB K CYMMApHOM WHTEHCHBHOCTH SNEKTPOHOB M
TO3UTPOHOB C .POCTOM .-®HepruM Bhime 10 I'3B. 3TOT pOCT CBHAETENHCTBYET © & CYLIECTBOBAHUH
HOTIOJHHUTENbHOTO HCTOUHUKA

'KOCMMUECKHX JTyueif, CBA3AaHHBIX MO0 C acTpopU3HUeCKUMH OO6TBEKTaMH, HATIpHMEp IyJbcapaMi, mu6o ¢
BO3MOXXHOI aHHUTHIALIMEN YACTHI{ TEMHOM MaTepHH. JIoKanbHbIE HCTOYHUKM HO3UTPOHOB MOTYT IIPUBECTH
K 3aMETHOH aHM30TPOIHHU MX IMOTOKA. Pe3sympTaThl TOMCKa aHM3OTPOIIMM 3NMEKTPOHOB M IIO3UTPOHOB I
COOBITHII, 3aperuCTPUpPOBAHHEIX B 3KciepuMeHTe ITAMEJIA ¢ 2006 mo-2013r , mpeAcCTaBleHBI B NAHHOM
pabore.
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«JKCIIEPUMEHT I10 U3YUEHUIO 9HEPreTUYECKOTO CIEeKTpa M MacCOBOTO
cocrasa ITKJI B o6;acTi 1018-10"20 5B ¢ 11oMoLIbI0 a3pOCTATHOM
yCTaHOBKU B AHTapKTHAE» (IIPOEKT)

Dr. AHTOHOB, Pau !
! Hypae

Corresponding Author: ptrwww@niail.ru

AspocrarHas YCTaHOBKa, COCTOAINAA U3 ONTHYECKOH CHCTEMBI ¢ IMaMeTPOM BXOXHOTO OKHa nuadparmst 0.5
M M cHcTeMBl M3 1000 HETEXTOpOB, MOAHMMAETCH Ha BBICOTY 30-40 KM HaJ IOKPBITOM IBIOM M CHETOM
TIOBEPXHOCTBIO AHTApXKTHIB! B IEPUOX IIONAPHOM HOUM M PETUCTPUPYET OTPAKEHHBIN OT CHEXHOM
mosepxHocTH uepenkoBckmit cser IIJAJI m dnyopecuentnriit Tpexk IIIAJl B armocdepe. Vcroitumsbie
LMPKyMIIONIAPHbBIE BETPOBhIE ITOTOKM ITO3BONAIOT OCYIIECTBIATh JUIMTENbHEIN Ionér Boxpyr IOxHoro
nomoca. IloporoBas SHEPTHA PErHCTPaliHi UEPEHKOBCKOIO CBETA COCTABHUT HECKONDBKO eXuHHUI] 10"17 3B,
MOpOTOBask SHEPTHA perucrpanuyu duyopecueHTHbIX TpekoB [IJAJL - Heckonmbko eguuuL 10*18 9B, B Teuenue
90 CyTOK TIONSAPHOH HOUM MOXET OBITH 3aperHCTpHpoBaHO okomo 10°5 coOwertuit IIAJ ¢ sHeprueit BhIme
1018 3B u okomo 1000 cobrrtuit IIIAJI ¢ sueprueit senne 10*19 oB. Ilpegnaraeman ycTaHOBKa MOXET CTaTh
YHHKaNbHEIM HHCTPYMEHTOM it M3ydenns ncrounukoB KJI roxHoro momymapus HebecHoi cdeprr e,
KOTOpOE SaKpHITO AIA HabmogeHus ¢ Teppuropun Poccun.
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ViccnenosaHue 4yBCTBUTENBHOCTH K XUMuYeckoMy cocrasy ITKIT mo
paHHBIM ycraHoBKH COEPA-2

Author: Mr. CHERNOV, Dmitry !

Co-Authors: Dr. AHTOHOB, Pam % Dr. POTAHOBA, Tarsssa % Dr. JDKATOEB, Tumyp  Dr. TIOATPYIIKOB, Omurpuii % Dr.
BOHBEY, Enena % Dr. AVJIOBA, Tatbasa % Dr. FAJIKVIH, Bragumup 2

! Moscow State University

® HHHAY

Corresponding Author: chr@dec.sinp.msu.ru

IIpennaraeTcs HOBBIM METON OLEHKM TUIIA IIEPBUUHBIX KOCMMUECKMX Jy4eil B 0OnacTH sHepruil 10-1000 I1sB
IS MBOMBMYANBHBIX COOBITMH, 3aperHcTpUpoBaHHBIX ycraHoBkoii CPEPA-2. Merom ocHopan Ha
CpaBHEHUH 06pa30B 33PETHCTPHPOBAHHBIX COGBITHI ¢ MOMENHPOBAHHBIMU COOHITHAMY B TIPEATIONOKEHUH
PasMHYHBIX THIIOB IEPBUYHOIN YACTHIE], ¢ YYETOM IIOTPEIHOCTEH M3MepeHHs. ViccnenoBaHne HalpaBieHo
Ha MOMCK IIpefiesia UyBCTBUTENBHOCTH B olpefeneHy XuMudeckoro cocrasa ITKJT cBepXBbICOKMX 9HeprHit
TPHY HCTIONb30BAaHHU METOMA PErHCTPallHH OTPAKEHHOTO YepeHKoBCKoro csera [IIAJL
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Bapmanuu IoToka KOCMHUYECKHX JIyUYel U UX CBA3b C II100aNbHBIMU
3HAYEHUIMU TeMIepaTypsl Tporocdepsl U CTpaTocd)epm 3emiu Ha
ITPOTSHKEHHUH 23 U 24 COTHEUHBIX [IUKIIOB

Author: IEPTAYEB, Bamentun |
Co-Author: Dr. IMUTPHEB, Tlaren 2
! QD{suxo-mexnuuecxuﬁ uHCmMuUmMym uM. A.@.i[ogﬁgﬁe

2 it une 4. oflogﬁgs(:

Corresponding Author: v.dergachev@mail.ioffe.ru

WccneoBana B3awMHasi KOppensnMs BapHaluy IIoToka KocMudeckux mydedt (KJI) co cpemHecyToyHBIMH
rnoBansHBIMM 3HAaUeHMSIMH TeMITepaTyphl Pas3iUUHBIX ClOeB Tpormocepbl ¥ crpaTocdepsl 3emiy Ha
NPOTSKEHUH 23 M 24 IMKIIOB CONTHEYHOH aKTHBHOCTH.

B xauecrse motoka KJI ¢ cepsepa USMWPAH'a (http://cro.izmiran.rssi.ru) 6511 B3ATEL CKOPPEKTHPOBAHHEIE
3a cYeT aTMOC(EpHOTO HaBlIeHUs! CpefHECYTOUHbIE HaHHble MOCKOBCKOTO HEHTPOHHOTO MoHUTOpa 24NM-64
(MMIL/MUH) C JECTKOCTBIO TeOMarHuUTHOTO ofpesanms 2.43 T'B, a B xavecTse 3HaYeHWI TEMIIEPATYpHI
PasIMUHBIX CTOeB arMocdepsl 3eMIH - CpefHeCyTOYHble TIOGANTbHbIe 3HAYEHHS APKOCTHOM TEMIIEPaTyphl
MeCATH pasiMuHLIX CIoeB Tporocepsl U cTpaTocdeps! BHICOTOR A0 41 KM, TeMIepaTyps! cinos atMocdepst,
NPUMBIKAIOWIET0 K TNOBEPXHOCTH 3€MIM, M TEMIIEPAaTyphl TNOBEPXHOCTH MOpS, BOCCTAHOBNIEHHBIE H3
usmepennit paguomerpa Advanced Microwave Sounding Unit (AMSU-A), ycTaHOBIEHHOTO Ha CIIyTHHKE
NOAA-15 (National Oceanic and Atmospheric Administration) ¢ conHeuHO-CHHXPOHHO OKOJO TONAPHOM
op6uTON, KOTOPHIE AOCTYNHE Ha cepsepe: http://discover.itsc.uah.edu.

ObnapyxeHa cmabas TeHOEHUHA 3aBUCHMOCTH BapHalMi TeMIepaTypsl oT BemmuuHbl motoka Kl ¢
ysenuyenuem noroka KII TeMriepaTypa HIGKHUX CHOEB [0 4.4 KM YBENHUYHBaETCs, a 60iee BLICOKUX OT 7.5 KM
¥ Bbillie yMEHbIIAeTCA.

Ilpr moMoluy MeTofa IMOCTPOeHHS KOMOHMHHMPOBAHHOM CHEKTPAalmbHON IepHOmOTpaMms! ObINA H3yyeHa
BpEMEHHAA CTPYKTYPA BEIUEHEPEUUCTECHHBIX PAAOB NAHHBIX, YTO NPMBOXUT K BHIBOAY O BO3MOXHOCTH
CYIIECTBOBAHMA «OOLIMX» TPYIII KBAa3HIIEPHONUUECKUX KOMIIOHEHTOB C IIEPHORAMH OT HECKONBKUX THel 10
roga.
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IleTeKkTop KOCMHYECKHX JIyUyel IIpeelIbHO BBICOKUX SHepI‘I/II/I «KJII'IBS»
Ha 6opty MKC

Author: Prof, XPEHOB, Bopuc '
Co-Authors: Mr. TAPUIIOB, Tamx *; Dr. KIIMMOB, TTasen L. Prof. TIAHACIOK, Muxann % Dr. HIAPAKUH, Cepreit !, Dr. ILIIUH, Usan
" Prof. TKAYEB, Jleornn *; Dr. 30TOB, Muxain '; Dr. MAPKOB, Anexcanzp % Dr. YYPUIIO, Mrops *; Dr. CATIPHIKUH, Orer *
' HHHAY
? HHHA
* onan
‘ PKK Inepeus
UHHWAIII

Corresponding Author: zotov@eas sinp.msu.ru

Herextop Kocm{t_xecx‘nx ny,treﬁ ‘TIpefenbHO  BBICOKMX 3Hepruit (sHeprum >~50 IJ3B) «KIITIB3»
paspaGaTsipaercs 8 HUVSI® MI'Y cosmectso ¢ PKK «JHeprus» 7 3aIycka Ha opouTy 3eMIIM U yCTaHOBKH
Ha POCCHIICKOM CerMeHTe MexnyHapomHOM KOCMMUYeCKMil craHumu. B 2013 romy 6bUT 3aKoHUEH 3Tam
aBaHIIpoexTa M cOpPMHPOBaHO TEXHHUECKOE 3aJjaHue [N JanbHeIIeld peatusaiyl MICCHH,
Op6uransusiit gerexTop «KIIIIB3», cocTOAIMIA M3 OINITHYECKOTO KOHLIEHTpaTopa GONbIIOH IIOIanH (0KoJIo
10 KB.M.) M MaTpuisl POTONpPHEMHHKA, IpeJHA3HAUEH IS PETHCTPALMU (QIyOpPecLleHTHOTO CBEUeHH,
TIPOM3BOAMMOTO 3aPHKEHHBIMH YaCTHLAMU IMHPOKOTO ATMOCQEPHOro JIHBHA (IJAJD), u orpaxeHHOro OT
3eMIM M 00NaKoB ~UepeHKoBckoro wuanmydenue IITAIJL Yro6s  0BecrieduTs TOJIOBYI0 SKCIO3HIIMIO,
IpeBBIINAOIIYI0 B HECKONIBKO. pa3 9KCIIOMIMI0 HA3EMHBIX KDYIMHEHIIHMX MeTeKTOPOB, IIONe 3peHHe
YCTAHOBKM [HOIDKHO OBITh He MeHee 0.2 cp {(QMaMeTp YINOBOTO. TONSA: IPUMEPHO 30 TPagycos).
OnHo3epkanbHAsA ONTHYECKAas CHCTEMA, PAacCMaTPHBABIIAACA Ha IIPEABADHTENbHOM 3Tale IIpopaboTKM
TIPOEKTa U MCIONMb3yeMas B TepsoM opbuTanbroM merexrope KII [IB3 «TYC», He mO3BONSET JOCTHYL CTONb
IIMPOKOTO TONs 3peHHs. 1103ToMy M yNyuINeHHs XapaKTepucTHK npufopa GbUIO pellleHo WMCIONb30BaTh
KOPPEKTHUPYIOIIMe ONTHYECKHE dIIEMEHTH Ha OCHOBe ombiTa komrabopauuu JEM-EUSO mo usrororienuio
nuus ®penens.

B moknajge TpefcTaBleHb! pasMHuHBEIe IIpopaGaTsiBaeMBle B HAcTOslee BpPEeMs BapHAHTHI OINTHYECKON
cucreMsl opburtansHoro perekropa «KJIIIB3», mpusenmeHnt oueHkH s¢dekTuBHOcTH paborsl mpubopa,
3HEPTeTHUECKOTO Topora ‘M oxupaemoi crarnctuku cobnituii KII IIB3. OG6CykmanTcs BO3MOXKHOCTH
perucTpaIHy APYTHUX ORICTPOTEKYINUX ABIEHHUI B aTMocdepe (MOMHHIA, TPAaH3MEHTOB, METEOPOB M Kp.).
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AHM30TPOIIHA KOCMHYECKHX JIy4uel BOKpPYT 1 3B 1o mybnuuyHbIimM
MAaHHBIM KCIIepuMeHTa Auger

Dr. 30TOB, Muxaun !
! e

Corresponding Author: zotov@eas.sinp.msu.ru

Onnoit M3 HepeméHHBIX TpobneM ¢usuku kocmuueckux nyueii (KJI) sensercs sHeprua mepexoda oOT
TalaKTUYECKUX K BHEralakTHYeCKMM HCTOYHMKaM. TpafuUHOHHAas MOMENb ITPERTIoNaraer, yTo IEepexof
OCYILECTBIAETC B paiioHe <<JIOABDKKH>> B 9HeprerudeckoM crnexrpe KJI mpumepso npu 4 JaB.
AnprepHaTmBHa1 Mofens <<auma>> (dip, Aloisio, Berezinsky et al) B kauectBe ofmactn mepexoma
TIpefIaraeT AManasoH SHepruil or 0.4 mo 0.7 D3B ¢ okoHYaHHeM STOTO IlepexOfa K Haualy <<ZH[a>> B

cnekrpe mpu 1 DsB. [lanHas MoneNb HeNAaBHO IONyYHIAa KOCBEHHOE HONTBEPKIEHHE pe3ylbTaTaMU
skciiepuMerta KASCADE-Grande.

B naunolt pabore usyuanach anuzorponus KJI B [iMamnasoHe sHepruii 0.2-1.4 3B 1o NyOnUYHBEIM TaHHBIM
sKCcIepuMeHTa Auger. MOTHBAIMA MCCHEROBAHNS COCTOSIA B TOM, TO €CIIM B 5TOM [AHANA30HE SHEPTHIt
AeHCTBUTENBHO KMEET MECTO NEPEXOR OT raNakTHUecKux K pHeranakruueckum KJI, To 3To Moxer M3sMeHHTD
XapaxkTep aHU30TPONMMK. AHANHU3 MAHHLIX OBIT OCYINECTBIEH MO TOM K€ METOZMKE, KOTOpas NPHMEHANACh
xomnmaboparueir Auger Ui MOMCKA HCTOYHMKOB TaNaKTHUECKHX HeliTpoxnos. Buul npoananusupoBaH
NOCTYIHBIE HAOOp MAHHEIX IO BCEM YKA3aHHOM RManasoHe SHepruif (~28 Thic. colrITHIT) M B TPEX ero
IOAMHOXKECTBAX, COREpPKAIINUX ITPUMEPHO T0 14 Thic. cobniTui. OKasanock, YTO B MONHOM Halope M ero
HaVIMeHee <<3HEPIHYHOM>> rroMHoxecTse (0.2-0.56 I3B) umeercs obnacts ¢ uzbnrrkom Kl 8 Hanpaenenny,
GnuskoM K HeHTpy lamakruku. Jta 06NacTh CTAHOBUTCH MEHee BHIPAKEHHOM IpH 3Hepruax 0.4-0.8 3sB u
Hcuesaer B quamasoHe 0.56-1.4 3B, uro cormacyercs ¢ pesymeraroM Auger o6 orcyrereuu uabnirka Kl ¢
HampasJieHHs Ha HeHTp amakTuky mpyu sHepruax >1 33B. [IpoTHBOMONOKHOE TTOBeReHHE ObII0 0OHAPYKEHO
y obnacry ¢ n3bsrrkoM KJI B HarrpaBneHHH Ha CKOITIEHME TIAaKTHUK [leBa: OHA OTCYTCTBOBANA B [UANa3oHe
0.2-0.56 J3B, Ho mosBNANAch ¢ pocroM dHeprHH. TakuM o00pa3oM, Ha IJIEBOM Kpalo SHEPreTHYecKoTo
OHanasoHa HaOGNMIORaeTcs KOPPENAls CO CKOINIEHMEM BO3MOXHBIX TanakTHueckux ucrounmkos KII, a wa
TIpaBOM - BHETANTAKTHYECKHX.

Mp!I He MOXeM yTBepKIOATb, UTO TaKas e KapTMHA aHU30TPONHM Oyner HabnomaThcs B MOMHOM Habope
OaHHBIX 9KCIIEpUMeHTa Auger, ITOCKOIBKY ITyOIHuHbe faHHEle COCTABISIOT JIMIIb MANYIo €r0 YacTh. TeM He
MeHee, TONYYEHHBIH pe3yNbTAT MA€T YKajaHHE Ha BO3MOXXHOCTDb CyIECTBOBAHHA aHANOTMYHOM OMHAMMKH
nsMenenus anusorpontuu KJI B paccMOTpeHHOM AMana3oHe SHePTHil B IOMHOM Habope naHHbix. Ecnu Tak,
3TO TIOCHAYXHT apryMeHTOM B IIONB3y MOJeNeH, IpelcKashlBalOLIUX IEepPeXof OT TaTaKTHYECKHX K
pueramaktideckum KJI mpu sueprusax ~< 1 33B. Iposepka MOXeT GBITH OCYILECTBIEHA C MOMOLLBIO OTHOTO
Habopa HaHHBIX Auger.
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HccnemoBaHHe S9HEPTETUYECKUX XapaKTePHUCTHUK TPYIIIT MIOOHOB B
HaknmoHHbIX [TIAJI

Author: KOKOYJIVH, P.IL '
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Corresponding Author: rpkokoulin@mephi.ru

Tpencrapnensl TepBHIE DPe3YNbTATHI HCCIEOBAHMA OSHEPTOBBIENIEHNS HAKIOHHBIX TIPYIIl MIOOHOB Ha
MOBEPXHOCTH 3€MIM B UEPEeHKOBCKOM BORHOM JleTeKTope. B kauecTBe Mephl 3HEPrOBBIAENEHUs
(mporopuyoHaNbHOTO CYMMApHBIM IIOTepAM SHEPTHMM MIOOHOB B BEIECTBE JETEKTOpPa) MCIIONb3YeTcs
cymmapuEit oTknuk $JY uepenkonckoro xamopumerpa HEBO/I, a moxanbHas IIOTHOCTH MIOOHOB B TOUKE
Ha6moeHHs M HallpaBleHHMe MX NPHXOJa OLEHMBAKITCA IO HAHHBIM KOOPAMHATHO-TPEKOBOTO JETEKTOpa
IIEKOP. Hasineno, uTo CpefHee YHENBHOE SHEPrOBBIENEHHe (HOPMMPOBAHHOE HA TUIOTHOCTh MIOOHOB)
CYUIECTBEHHO 3aBMCHT OT 3eHHUTHOTO ymla. CpaBHeHHe C pe3ynbTaTaMH MOAEIMPOBAHHS MIOOHHOM
komnoHents: LIAJI, peimonnensoro Ha ocHope makera CORSIKA, nokasbiBaer, 4TO cpemHAs SHepPrUs
MIOOHOB, PETHCTPHPYEMBIX B COCTABE HAKIOHHBIX TPYIIL, OBICTPO YBENMYMBALTCS € POCTOM 3EHMTHOTO YIiia
M BOIM3M ropH30HTa gocTHraer 400-500 I'sB.
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dxcnepumeHTanbHbI KoMmIuiekc HEBO/I: ceroqns u saBTpa
Prof. TIETPYXUH, Anatomuit |

! Hayuonanenuu uccredosamensekutl adepHblll yHugepcumem MI/I@ﬂ'
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PaccmaTpuBaeTcs coBpeMeHHOe COCTOSHHe SKcmepuMeHTanbHoro koMmnekca HEBO/I, ero Bo3sMoxHOCTH M
mony4yeHHble pe3ynbTaThl. O6CYXKIAA0TCa NEPCIEeKTHBB OaMbHEMITero pa3sHTHA KOMILIEKCA KaK 3a cdeT
CO37aHUA HOBBIX YCTAHOBOK, TaK Y 32 CYET MOAEPHU3AIIUH CYIECTBYIOIIUX,
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O nosenenun nHTeHcuBHocTH ['KJI B haze MakcMyMa CONHEUYHOTO
KA 1 06 ocobennoctax CI 24

Author: Dr. KRAINEV, Mikhail }
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B Hacrosmee BpeMs mpomomkaerca ¢asa MakcuMyMa conreyHoro uukna (CLl) 24, Bo MHOTMX OTHOLIEHMAX
aHOManbHOTO B CPaBHEHMM C UMKIAMH BTODOIM TONOBMHBI 20-0T0 BeKa. B pasrape ROMKHa ObITH H
COOTBETCTBYIOIIAs ¢pasa B IMKIE MHTEHCMBHOCTM TaMakTHYeCKMX KocMuueckux nyuein (TKII),
pa3BHBaIlieMcs B IpoTHBOdAa3e C COMHEYHOH aKTHBHOCTEIO.

B manxo#t paGoTe MBI coITOCTaBNAeM HabonaeMoe 1oBefeHHe IIOIAAH COMHEYHbIX MATEH, pacTipeneneHus
TIONAPHOCTH renxocdepHoro MaruuTHoro mong.(TMIT) u uurencusaocru T'KJI Ha op6ure 3emnu B 2011-2014
IT. ¢ UX THIIMYHBIM NOBERXeHMeM B (asax Makcumyma CII 21-23 (1980-2003 rr.), BKNIOUAIOIIKM TIPOBANEL M
mukn [HeBbilieBa (COOTBETCTBEHHO, B CONHEUHOW akTMBHOCTH u wunHteHcusHoctu [KJI), mnBepcuio
nonaprocty [MII u suepreTuyeckuii rucrepesuc B unteHcuBHocTH TKJL Kpome Toro, passurue CII 24 B
" TIOWAMM CONHEWHHX TiateH B N- u S-momymapusx Connua u unrencusHoctd TKJI B 2013-2014 rr.
CPAaBHMBAETCA C OKHEAEMBIM M3 KODENIALMOHHON CBA3M MEX[y 3HAUEHMAMM 3THX XapaKTEPHCTHK B
MaxkCHMyMe H TOUKe Ilepern6a COMHEeYHOTO IIHKIIa, YCTAHOBIEHHOH HaMH paHee.
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Onucanue nareHcusHocTH I'KJI B TpEX ITocienoBaTebHBIX
MHHHUMYMaX COTHEYHOM aKTUBHOCTH
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Corresponding Author: mkalinin@fian.fiandns.mipt.ru

MeTofioM UHCTEHHOTO pelleHHs TpaHCHopTHoro ypashHeHus mna I'KJl B paMkxax mpocroit momenu
remuocdeps! OIUCAHO IOBEeHHe MHTEHCHBHOCTH TallaKTHYECKHX KOCMHYECKHX JIyyeid B TPEX IOCTeNHHX
MHMHHMyMaX CONHEUHOH aKTHMBHOCTH. Mozmens ominuaerca OT paHee HCIONB30BAHHBIX HAMH NONEM
ckopocreit apeitda, a Taxke YUETOM Pa3HUIBI XapPAKTEPHCTHK TEMHOCHEPHOTO MATHUTHOTO MOMS BHYTPH U
BHE CEKTODHOF 30HBL. B pacuérax uCIoNb30BaHb M3MEpUTENbHEIE NaHHbIe U3BecTHON Ga3nr mannbix OMNI
10 TenvocdepHoMy MarHMWTHOMY TIOINIO, CKOPOCTH CONHEUHOTO BETPA M AaHHbIE TI0 YTy HAKIOHA TOKOBOTO
cnosi CTeHQOPACKOT0 YHUBEPCHTETA. Pe3y/bTaThl pacuéra CpaBHUBAIOTCA ¢ H3MEPHTENBHBIMH HAHHBIMHU TI0
- uarencusrocTH TKJI perynspHoro 6anioHHOro MOHHTOPUHTa B aTMocepe 3emmu.
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O6 oCHOBHBIX IPUYHHAX M MeXaHU3MaX 00pa3oBaHUsA
JONTOBPEMEHHBIX BapHAllMI MHTEHCHBHOCTY TATAKTUUECKUX
KOCMMYECKHX JIyder
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Corresponding Author: mkrainev46@mail.ru

B renmocdepe, oxpyxaromert ConmHue o6lacTH CONHEYHOTO BETpa M MarHMTHBIX IIOJEl, pa3BUBAIOTCA
HIPOIleCChl, TEHETHYECKH CBA3aHHBIE C OOeMMM BeTBAMH akTHBHOCTH CONHHA — TOPOMOANLHON H
nonounansHoil. B pesynprare B HaGmonaeMoit B renuocdepe HHTEHCHBHOCTH TaTaKTHUECKUX KOCMHYECKHUX
nyueit (TKJI) taxxke IPHCYTCTBYIT Kak CIJIbHOE M3MeHeHHMe B NpoTHBodase ¢ MATEHHOH aKTHBHOCTHIO
Connua (maTeHHsnt (sunspot), umu 11-NIETHHIA IUKI), TaK M HECKONBKO MeHbIUas Bapuauua B dase c
M3MEHEHHEM HONAPHOCTH BBICOKOIIMPOTHBIX COMHEUHBIX MATHUTHBIX TONei (MaTHUTHBIHN, HIH 22-MeTHHI
LHKI).

B noxname 6yAeT coemaH KpaTKHIl 0630p KaK OOLIENPHHATHIX, TaK M albTEPHATHBHBIX HPeJCTABIEHHIT O
IIpHYMHaX yKasaHHBIX BapHaluit nareHcHBHocTH [KJI, a Takke mpoaHanH3HpoBaHbl IPUUYHMHBL 06pa3oBaHHs
U cTeneHb 0G0CHOBAHHOCTH 3THX IIpeCTaBIeHHUI.
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K BOTIPOCY O IMPpHYMHAX aHU30TPOIINH TATAKTHUYECKHNX KOCMHUYCCKUX
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AnusoTpornys, cBiI3aHHad ¢ IBIKeHHeM 3emnd Bokpyr ConmHIIa XOpOIIO M3MepeHa B CONHEYHOM BpPEMEHH
(spdexr Kommrona-Terrnura). T. k. Conmreunas Cucrema nBikeTcs B [anakTHKe co CKOPOCTHIO Ha IOPAAOK
NIpeBHIIUAKIIEf CKOPOCTh OpOMTANBHOTO JBIDKEHHA 3eMiIM, TO OTCYTCTBME aHanora s¢dexra
KomnTona-TeTTHHra ¢ Ha mopsapnok Gonbileil aMINIMTY X0 aHU30TPOITHHU ABNdeTcd npobremoit. Jo cux mop
OHa pelanach HEeTJIACHBIM ITPeITIONOXKEHHEM O ABIDKEHUM KOCMHUUECKHX JIyYel KaK Leloro MpUMEpHO C TOH
e CKOPOCTBIO M B TOM <€ HarpapjeHuH, 4ro u ConteyHas cucreMa. OmHAKO MOXHO IPEANIOKUTH APYTOH
BApMAHT pelleHus 3Toit mpobineMel. HegasHo B pamMkax npoBepkH rumotessl Epieikuna u Boadenneiina o
HamMuuH OITM3KOTO HUCTOYHMKA KOCMHMUYECKHX Jydeidl kommabopaumst AMMA mposoguma aHanus
TaNakTHUECKOTO paclpeRelleHHs JMBHe ¢ 9Heprueil okono 10"15 BeIAENeHHBIX IO IapaMeTpy Bo3pacTa.
IpenBapHUTEeNbHBIA pPE3YNbTAT STOTO aHANHM3A TOBOPHT B IONbL3Y CYIIECTBOBAHMA AHU3OTPOIIMH TaKHX
coBBITHII OT UCTOUHHKA pacnonomen’noro B 10’KHO¥ YacTH HeOa (HampaBieHne Ha MCTOYHHUKH Vela, 61m3ko K
raJakTHYECKOM IIMIOCKOCTH). B HacTosumieit paboTe NOKa3zaHO, YTO HATHYME TAKOTO HCTOYHHMKA MOXET
YaCcTHYHO ypaBHOBecHTh 3¢pekT or asrxenHs ComHeuHoH CHCTEMB!, IIPH 9TOM DPE3YIbTHPYIOIIUI BEKTOD
AHHBOTPOIHH OJIM30K K TONy4eHHOMY IpH SHeprun 100 ToB B skcnepumenTe Ha ycraHoBke Kosep. Takum
ofpasoM, BoamoxkHo, aHanor sddekra Komnrona-Terrunra gna memwxenus Comseunoit CHcTeMBI Bee e
CYILECTBYET.
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O crexTpe MONTOIIEPHOMHBIX BApMALMII KOCMHYECKHUX JIyYer
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Ilo maHHBIM MOHMTOPHHTZ KOCMHYECKOTO H3JIyYeHHs Ha MHPOBOH CETH HEHTPOHHBIX MOHHTOPOB M
MIOOHHBIX TeNIeCKOIIOB pelreHa obpaTHas 3afiavya olpeleleHHs NapaMeTpoB JIEPBHYHOIO CIIEKTPa BapHaLlHil
KOCMHYeCKMX Iyuelt B o6macTH xecrkocTeit 1-200 I'sB. Hcmompays cpemHeMecsuHBIE BapHALUN
KOCMHYECKMX Nyuelt, B TIpHOMIKEHHH HYyZIeBOH TapMOHMKU IPH peIUeHHH HHTETpambHOTO ypaBHEHHUH,
OIUCHIBAIOLIET0 OTHOCHTENBHBIC BapHALMM KOCMHMYECKUX INydeil IIONY4YeHH ONTHMATBHEIE 3HAYEHHA
[IapaMeTpoB CIIEKTPA IEPBHUHBIX BapHauuil 3a Bech HNEPUOJ HaseMHHIX Habmionenmit. CriekTp 3afiaH B
TpexnapamerpudeckoM Bupe. ITokazaHo, YTO ITONyueHHEBle NapaMeTphl CIIEKTpa TIO3BONAIOT C TOYHOCTBHIO
HECKOJIbKO HECATHIX JONed HMPOLEHTAa ONMHCaTh HaOIoHaeMble MONTOIEPUORHBIE BapHAIHH KOCMHUECKHX
nyuest.
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Perncrpaum{ Be-7 Ha op6MTax HC3’ Kocmoc B IIEPHOJ 24-TO LMKIA
CONHEUYHOMN aKTUBHOCTU
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B 1990 r. mocme IlecTUNEeTHEro IpeObIBAHMA Ha BBICOTAX Gonmee 320 kM OBUI BO3BpAaIéH Ha 3eMII0
aMepHUKaHCKUH CITyTHHK LDEF [1]. I/Iamepenm aKTHBHOCTH 06pasLoB, C €ro. IIOBEPXHOCTH ITOKasamu
Upe3BEIYAHO BBICOKYH0 KOHIEHTDALMIO paJiMOAKTHBHOTO Be-7, KOTOpHII 0fpasyercs B pe3ynbTaTe
CTONKHOBEHMIT YACTHII KOCMMUECKHX Nydefi C aTOMaMH OCTATOYHOM aTMoc(epsL. 3HauMTENbHBI BKIAA B
o6pa303aﬂne Be-7 Mornu maTh MOIIHBIE IIPOTOHHEIE COGHITHS, HAOMIONABIUMECS Ha 3eMie B KOHLE 1989 r.
IostoMy B 1996- 1999 ropax HBMepeHHH panuoaxmanocru Be-7 Ha OKOJIO3EMHBIX OpOHTax. 6buH
TIPOROMKeHbl Ha POCCHIICKUX CHyTHHKax “Kocmoc” m “Pecypc” (BbIcoTs! 170-370 xM). B pesynbrarte Gbina
oOHapy:eHa KoppenaHus MeXRy KoHUeHTpauuel Be-7 na sTux pricorax BETHUMHOM TOTOKA SHEPIHYHBIX
COTHEUHHBIX TIPOTOHOB Ha 3eMle. ‘ 7

B 2007-2012 romax SKCIepMMEHTH 00 perHcTpaumM Be-7 Ha op6utax HC3 “Kocmoc”  6bimm
npogomkeHbl.Becero 6bl0 IpoBeneHO 6 SKCHOSHMUMIL INMACTHH , IO OfHOI B rof. Kak m npexne, mis
pervicrpan¥  Be-7 . MCHONB30BANMCh METUNIMYECKME IIaCTUHBI pa3MepoM 10x10° ¢M, KoTopsle
yCTaHABNMBATHCH HAa BHEMIHE! ITOBEPXHOCTH CIyTHMKA TAKMM 06pasoM, YTO IVIOCKOCTH HJIACTHHB! 6bina
HeprIeHIUKYIIpHa HANPaBIEHHMIO MBIKEHHS KOCMMYecKoro ammaparta. IIpM ABIDKEHHH CITYTHHMK2 aToOMBI
Be-7 HaTankuBaloTCcid Ha MOBEPXHOCTb INIACTHHBI M HaXalUIMBAKTCS Ha Heil. ITo Bo3BpalleHu0 Ha 3eMio
IIPOBOMHUIICA TaMMa-CIIEKTPOCKOIIMYECKHI aHaIH3 PagHOHYKIHIHOTO COCTaBa IUIACTHH JUIS OILpeleneHus
conepxanus Be-7 mo nunuu 478 KsB, koropas Bo3nukaer npu pacnane Be-7.

B veThIpéx 9KCIIOZHLIMAX, TpoBeAEHHBIX B 2007, 2008. 2009 1 2010 roxmax, pazmoaxinmoc*rb Be-7 B mnacTHHax
oKazanach MeHbIlle 0.5 Bk/M2 - opora perucTpanuy CleKTPOMETPOB, IPHMEHSBIINXCA AN eé u3MepeHus. B
aKcTIo3uIuAx 2011 u 2012 ronoB aKTHUBHOCTE Be-7 oxasanmack paBHOI 2.9+1.6 1 6+1.8 BK/M2 cOOTBeTCTBEHHO.
B 2007-2010 rr. Habmomancd MHEUMYM COTHEYHOIN aKTHBHOCTH, CONHeuHsle mpoTorHele cobpitha (CIIC)
CIy4yaliuch pemKo, a B 2008 M 2009 rr. BooOuwle He Gwvimo Hu omHore CIIC. B orcyrcreme Bembiuuex
KoHLeHTpauug Be-7 B atmocepe onpenensierca cpasanTensHo(c CIIC)He6onbmuM morokom mpotoHos I'KJL,
TO3TOMY akTHBHOCTH Be-7 okasamachk mensilie 0.5 Bx/M2. Skcrosuuuu 2011 1 2012 rT. 6bUTH IPOBEMIEHBI Ha
¢ase pocra CA, Bo BpeMs 3THX sKcrmosuuuit npoucxogunu CIIC, mpuuém B 2012 r. BCIBIIIKH 6N Gomee
MOIIHBIE H OJIMTEIbHEIE, yeM B 2011 T.

JKCTIepUMeHTH! N0 perucrpauuyu paguonyknuaa Be-7 ma MC3 “Kocmoc® B 2000-x romax moxasanm, 4To
KoHLeHTpauus Be-7 Ha Oop6HTax CIYTHHKOB KOPPENUPYET C BeIMYMHOM ITOTOKA DHEPTHUHBIX ITPOTOHOB.
JTOT BHIBOX COIIACYETCS C pe3yNbTaTaMHy, IIOIlyUeHHbIMH paHee B pabore [1].

(1] G.W. Philips, G.H.Share, S.E.King, R.A.August, AJ.Tylka, and J.H.Adams, Jr. M.I.Panasyuk, R A. Nymmik,

B.M Kuzhevskij, V.S.Kulikauskas, and D.A.Zhuravlev. A.R.Smith, D.L.Hurley, and R.J.McDonald. Correlation
of Upper-Atmospheric Be-7 with Solar EnergeticParticle Events. GRL,2001,v.28,Ne56pp.939-942.
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O6cepsatopna Tunka-HiSCORE nauenena Ha pelleHue psafa ¢yHIaMeHTaNbHLIX 3a/lad TaMMa-ACTPOHOMUH
U QUIMKY KOCMHUYECKHX JIy4eH BRICOKMX SHEDPIHil ¢ TOMOIIBI0 IMHPOKOYTONBHON YCTaHOBKH (0.6 cTepaguan)
Gonpuiolt mmomagy (B mepcrekTuse [o 10 km”2), pacronoxeHHoH B TYHKMHCKOM [OMHHE M CHOCOOHOM
PerucTpHpoBaTs TAMMA-KBAHTHI CBEPXBBICOKON 3HeprMH B AuamasoHe 20 - 1000 ToB u 3apskeHHbIE
KOCMMUECKHe JIyun ¢ 3Hepruesi 100 ToB - 100 IIsB ¢ xopomnm sHepreTHYECKUM H YTIIOBBIM paspellieHUeM K
BBICOKOM CTATHCTHYECKOH obecedeHHOCThI0. [ina yinyumeHus Bo3MoxHocTeld pexxexunu gonosbix AT or
ITPOTOHOB U fifep TIPefIaraercs HCHIONb30BATh MIOOHHBIE AETEKTOpHL. VI3 pesynbTaToB MOOETHPOBAHHSA
CIIefyeT, UTO MIOOHHBIH [ETeKTOp AOIDKEH 3aHHMMAaTh He MeHee 1% oT ofei rumoimamy getexropa LIAJL
PaccMaTpHBalOTCA pa3NuYHbBlE BAPHAHTHI MIOOHHBIX NETEKTOPOB, MX M3MEPHUTENBHBIX CHCTEM, a TaKkKe
KOHQHIrypauMy HX pasMeIleHus.
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Koponasptsie BHOpPOCEI MacChl IIPeACTaBNAT €060t TIMTraHTCKHE OOBEMEBI CONHEYHOTO BEINECTBA,
BHIpLIBatoIHecs ¢ moBepxHocTy Connna, Vix mpoxoxaenue yepes renuocdepy BHI3BIBAET H3MEHEHHA ITOTOKA
IEePBHYHBIX KOCMHYECKUX JIyueil B MEXIUIAHETHON Cpefie, UTO, B CBOK OUEpeNb, BHIBBIBAET AHM3OTPOIHIO
BTODHHUYHBIX KOCMMYecKUX nyueft B armocepe 3emmu. Mioonneiit romockonm YPATAH mnossomser
PETHCTPHPOBATh H3MEHEHHHA JIOKANbHOM AHH30TPOITMU TIOTOKA MIOOHOB BO BpeMs TaKuX co6brTuii. B pabore
IIPUBOAATCA pe3yNbTaThl AHANM3a M3MEHEHMH INapaMeTpOB JIOKAJBHOM AHM30TPOIIMHM IIOTOKA MIOOHOB,
3aperHcTPHpPOBaHHEIX MIOOHHBIM TomockorioM YPATAH (mHa mosepxHocTyi 3emiu), BO BpeMsl KOPOHANBHBIX
BRIGpOCOB Macc, 0ToGpaHHbIX 0 HaHHBIM koponorpada LASCO C2/C3 (ciyTHuKoBBIe meTeKTopH). Takxke
TIpEZICTaBNerb! NONrOBpeMeHHREIE BApHAIIMK JIOKAbHO aHH30TPONHMHU MOTOKA MIOOHOB B IepHop ¢ 2008 1o
2013 rT, BKITIOYANOWIMI pasnuuHble (Pa3bl CONHEUHOH AXTMBHOCTH M COOTBETCTBYIOIIHE KOppemsuuu C
HapaMeTpaMH MeXIUIaHEeTHO cpenpl. OTIENbHO PaccMAaTPUBAETCH OTKNHK MIOOHHOTO TOROCKOTA Ha CEpHI0
He Te03PEXTUBHEIX COOBITHI, TPOU3OMIERIIMNX B MIONe 2012 rofia, KOTOpbie IIOKA3alH HOBbIE BO3MOXHOCTH
HaboReRnil MOMOGHEIX COOBITHI Ha TOBEPXHOCTH 3eMITH.
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BpeMeHHBIE U 9HEPTeTHYECKHE XapaKTePUCTHKU BCILIECKOB
BBICOKOSHEPTHMYHLIX 3JIEKTPOHOB B MaruHuTocdepe 3eMitn, CBA3aHHBIE C.
reo(pu3N9IeCKMMM IIpolieccaMu
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Ceropus 6071b1110i HHTEPEC BRI3BIBAIOT UCCIEXOBAHNA H3MEHEHNH PaqHalMOHHbIX YCIOBHIT B OKOJIO3EMHOM
xocMuyeckoM npocrpancrse (OKIT) pre sonb! paguanmonHoro nosca (PIT), mposBnaiomuxcs KaKk BCIIIECKH 1
GhICTphle. BapHAllMM ITOTOKOB 3apKEHHBIX' WACTHMI[ B IUMPOKOM RHanaszoHe sHepruil. K Hacrosmemy
BpeMeHHM OBIIO BBHIIONTHEHO 3HAUYMTENIBHOE UHMCIO . SKCIIEPUMEHTANBHBIX paboT B 9TOM HaNpaBleHUH.
Heo6xomuMo OTMETHTB, 4TO HauboNee BaKHbIE Pe3yNbTATHI OBUIM MONYUEHB! IO JAHHLIM CIYTHHKOBBIX
9KCIIEPHMEHTOB KaK [N BBICOKMX SHepruit (5-50 MaB), Tak u mns Huzkux (0,3-5 MsB). Brina seienena
B3AUMOCBA3b MEXIY BCIZIECKAMH 3JIEKTPOHOB M Da3IMYHBIMH: MaTHHTOCHEPHBIMH H reopU3HUYeCKUMH
nponeccaMy: (CefiCMHYEeCKHMMM, IPO3OBEIMH U [Ap.), ¥ IPH STOM IIOKasaHo, YTo MexaHU3M (opMupopanus
BCIIIECKOB BBICOKOSHEPTMUHBIX 9JIEKTPOHOB BO  BHYTpeHHeH 30He wMmarHHTOCheps (L<2) cBasan ¢
JIOKaNbHEIMU Bo3MyIlleHusMHU PII, compoBoskOamnmuUMUCH BEICHITAaHMSIMHE 91eKTPOHOB. ECi Mx 3epkanbhbie
TOUKH HaXOMATCH He CIUIIKOM IITy60Ko B ocTarouHoi arMocdepe (Bbiie 60-80 KM), TO 0611aKO TAKMX YACTHI]
opefidyer Bokpyr 3emnu BRous L-o6omouky, comepkauieil 30Hy JoKajusHOro Boamyiuenus PIL Ilpu stom
3MIEKTPOHBI ¢ SHePrHAMH Gonee HecKonbKUX MaB nMeror nepron fonrotHoro gpeitda MeHee HECATH MUHYT,
u obnako vacTuy 6BICTPO YXOXUT U3 obmacty BosMyinenus PIL TIpn mepeceueHHMH KOCMUYECKUM anIiapaToM
970l L-060iouky IpUGOPEI’ perHCTPHPYIOT BCIIECK YACTHIL, M MECTO €r0 PETHCTPALMH He COBIIajaeT ¢
IonroTolt 30Hs Bo3MyIneHus PII, TeM He MeHee, 06l1ako 2IeKTPOHOB HeceT HHPOPMAIIHIO O ee KOOPIUHATAX.
B manHoit pabore I IpOBefleHHs AETANBHOTO AHANH3A IIONYUYEHHBIX SKCIEPUMEHTANBHBIX PE3YIBTATOB
NpOBEREHO YHCIIEHHOE MOMEHPOBaHIe IPOLeCcCOB PACIpOCTpaHeHNs 06l1aKa BHICHIIIABIINXCS JIEKTPOHOB B
maraurocdepe 3emnu. B pacuerax yumMTBIBANHCH pa3Mepbl OONACTH IIOKANTLHOTO Bo3MyneHus PIT B
L-mmpocTpaHCTBe, SHEPreTHUeCKHIl CIEKTP BHICBIMABIIMXCH YaCTHIl, 3aBUCHMOCTH CKOPOCTH HONTOTHOTO
nperiha SIIEKTPOHOB OT UX SHEPrUHM, L-KOOpIMHATH, MHTY-YTIIA, @ TAKXKE MOJETHPOBANUCEH (POHOBbIE IIOTOKU
anexTpoHoB ansbeno B OKII 1 xapakTepHCTHKH ReTEKTHPYIOLIEH anmapaTyph! (JHEPreTHYeCKHi JHANa30H,
SHEpPreTHUYeCckOe M YTIIOBOe paspeleHHe). ['eOMarHUTHOe TIONe 3ajaBajloch IUIIONEM, MIIMTETHHOCTD
noxansHoro Bosmyulenns PI1 cunranach MambiM IO CPaBHEHHIO C IIEPHONOM MOJITOTHOTO Apeiida yacTu.
Brin paccqmaum BpeMeHHbIE npogunu u 3HEpTEeTHUECKHE CIIEKTPBI BCTIIECKOB BbICOKOSHEPIHUHBIX
SIEKTPOHOB JUIs PasHBIX BO3MYIUEHHBIX L-o60mouex M yCIOBUIL MX IepecedeHus: KOCMUUECKUM allapaToM,
BBITIONHEH AHANHM3 SBOMIOLUU SHEPreTHYeCKUX CIEKTPOB YacTH1, B TeUeHHE BPEMEHM PETHCTPaUHUH
BCILTECKa. Brum M3YHeHBI 3aBUCHMOCTH BpeMeHH (t) PETHCTPaliMK OTAENbHBIX YAaCTHL OT uX SHepruH (E) Bo
BpeMs Haﬁnmne}ma BCILIECKA B YCIIOBHSAX, MOEMUPYIOIIMX PErHCTPALMIO BCIIECKA SIIEKTPOHOB B PEANTbHOM |
CITy THHUKOBOM :—)KCI’ICpHMeHTe Hokasato, uTo NpH OIpefeNeHHbIX YCIOBHAX B AByMEPHOM IPOCTPAHCTBE
koopmiuHaT E M t MOXHO BBLIZEIHTH COGBITHA (SJIEKTPOHLI) KOTOpbIe rpyrxrmpyxorcn BHONb NIMHUH,
oTIpeenseMoit 33BHCHMOCTDIO CKOpOCTH RonroTHoro ppeftda wacTui or ux sueprmu. Ha ocmose
Pe3yIbTaToB npoaene}mmx pacyeToB BHIMONHEH aHATH3 pacmipeienienut yacTull 1o E u t koopaunaram s
BCILIECKOB SJIEKTPOHOB, 3apETMCTPHPOBAHHEIX B CIYTHHKOBBIX dkcriepiumentax «<APMHA» u «BCIUIECK» 1
IIONMyYeHs! YKa3aHMs Ha IPOAB/IEHME KOppeniluM Mexay E u t, cooTsercTByroilee omucaHHOI BBIIIIE
0COOEHHOCTH B IPYIIIIHPOBKE YACTHII.
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Hannsie MI' YPATAH B peanbHOM BpeMeHU
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Inga MOHMTOpHMHra KOCMHMUYECKOH TIOTONB! MCIONB3YIOTCA [aHHbHIE METEKTOPOB, pPa3sMEIUEeHHBIX Ha
KOCMHYECKHMX CITyTHHKaX M Ha moBepxHocTH Jemnd. OfHUM U3 TaKHX HETEKTOPOB ABIAETCS MIOOHHBIH
romockont YPATAH, cocrosimumit U3 4eThIpex He3aBUCHMBIX cymepmomyneit (CM), miomans xaxmoro ~11
M"2. CynepMoiymy pETHCTPHPYIOT - YIJIOBOE paclpefeNieHde I0TOKa MIOOHOB B IIMPOKOM [HANa3oHe
3eHUTHBIX YTJIOB, YTO TIO3BONSET IIONy4YaTh HHYOPMAIHIO O BAPHALIHAX KaK €r0 MHTEHCHBHOCTH, TaK H €ro
YITIOBBIX XapaKTEPUCTHK. TPH CyIepMOTYNA HENpPEPHIBHO HAXOOATCA B PEeXKMMe perMcTpanuy, a ogun CM
HCTIONB3YeTC B OCHOBHOM [l TECTHPOBAHMS M KATMOPOBKM JETEKTOPOB PasNU4HOTO THMA. [{aHHble
HabuparoTcsa 10 MHHYTHBIM HHTepBaNaM BpeMeHH (KafipaM) ¥ COIepXXaT MaTPHLEI YTIIOBBIX pacIIpeReTe U
M KOHTpONbHYI0 MH(opMmauuio. V3 momydeHHBIX OT OTHeNbHBIX CM MHHYTHBIX KampoB (OpMHpYeTcs
CBOJXHEIYi MEHYTHEI Kalip AAHHBIX, KOTOPBI COXpPaHAETCS Ha JKECTKOM HOCUTENE U SBIAETCH MCXOTHBIM M
mocnenyromeit oopaborky u ananusa. Janusie YPATAH o6pa6aThiBaloTcs B peXXuMe peanbHOTO BpeMeHW
Hoclie COXpaHeHMs CBOJLHOTO MMHYTHOTO Kajpa BHyTpu OuHapHoro uacoBoro darina. Ilepuommuuecku
(kaxnble 5 MHHYT ¥ B Hadalle KaXgoro uaca) HemaeTcs o6paboTka IONy4eHHBIX AAHHBIX, pe3yJbTaTaMu
KOTOpOi1 SBNSIOTCA BpeMEHHbIE pAOBI XapaKTEPHCTHK YTIOBBIX pacrpeneneHut, 2D-¢ypbe u BeiiBrer
aHanmm3a. !I300paxeHMs TeKyIuX Tpa@uKOB BpeMEHHBIX PANOB M MATPHUIl BapHanuii YITIOBBIX
pacnpeneneHui My6IHKyIOTCS Ha caiite sKcTiepuMeHTanbHoro komiekca HEBOJI B ceru Mnrepner.
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BoccraHoBlIeHHE ITapaMeTPOB BEICOKOSHEPTUYHEIX KackagoB B UB/1
HEBO/J
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JleTexTupyromas cucreMa 4YepeHKOBCKOTo BopmHoro pferekropa’ (UBJ) HEBOJ| mpencraemser cofoit
IIPOCTPAaHCTBEHHYIO peIIETKY C DAacIONOXEHHBIMM : B y3Iax Kpasucepuueckumu momynamu (KCM),
PErACTPUPYIOIIMMY UePEHKOBCKOE H3TyUeHHE OT PeNATUBHCTCKUX 3apm1<eHHbe yacTHII (Bcero B pelueTke 91
KCM). .

Manelit mar NpPOCTPAHCTBEHHOM pelIeTKH (~5 pagMallMOHHBIX eIMHMI) M LIMPOKMI IUHaMHYECKHI
OUMATIa30H PETHCTPHPYEMBIX CHTHAJIOB ITO3BOJIAIOT HCCIEXOBAHNA KAaCKaHBIX JIMBHE, TeHepUPYEMBIX B BOLE
MroHaMH. Ha mepBoM sTame Oblla pellleHa 3afiaua BOCCTAHOBIIEHMSA KacKaXHOM KPHBOM [UId JIMBHE, OcH
KOTOPBIX OTIPENeNanuch IO MIOOHAM C IIOMOIIbI0 koopuunHarHoro perekropa HEKOP, pacmonoxensoro
BIioNb 6oKOBBIX cTeHOK YB/I, : ,

B nactosiueit pa6ore pacCMOTPEHO PpELIEHHE . 3anatm B ILIMPOKOH TeOMETPHH, KOTAa BOCCTaHOBIEHHE
[IapaMeTpOB KacKafoB C HEM3BECTHBIM HAIIPABIEHHEM OCH OCYINECTBISNIOCh Ha OCHOBE TONBKO aMIIUTYH
orknukos. $Y UBJl. Orbupanucek coOBITHA, B KOTOPHIX cpafoTtamo He MeHee 60 KCM m3 91, Tlomumo
KacKaf{0B OT MIOOHOB, BHIpa0oTKa MAHHOIO TPHITepa MOXeT OBITh BBRI3BaHA pOXKAEHMEM KacKafgoB OT
anpoHoB, mnpoxoxpeHueM ITAJI u wmroonnsix rpymm. ITofxoX K BBINENEHMIO KAacKagHBIX -JMBHER C
HEM3BECTHON OCBI0 CPefM TaKuX COOBITHII OCHOBAH Ha MCIONB3OBAHHU IOPAOKOBBIX CTATUCTHK OTKIHKOB
KCM. B UBI HEBQ/], uMeromeM INIOTHYI0 pelleTKY M3MEpHUTENbHBIX MOAYJei, NPH BO3HUMKHOBEHUM
Kackafa Momyiy ¢ HauOONBIIMMH aMIUITMTYRaMH OTKIMKa JODKHBEI 06pa3oBBIBATH KOMIIAKTHYIO TPyIIy,
TeOMETPUS KOTOPOHM MOMKET CIYKUTH MPH3HAKOM Kackajia. ANTopuTM OTO0Opa M IpHEMIIEMEIE pa3Mephl
TPYIIBI MOAYJNeit oTpafaTeBanuch Ha ofyyamnolneil BEIGOPKe, COCTORILE! U3 paHee 0TOOPAHHEIX KACKAMIOB C
H3BECTHOM OCHI0.

B noxiage mpefcTaBleHB! IepBBIE PE3YIIBTATH MCCAEKOBAHUA KACKaOHBIX TMBHEH B OHAIa30HE 3€HHUTHBIX
yraoB ot 60 Ao 90 rpamycoB m sHepruit or 10 I'sB mo 10 TaB. PeKOHCTpPYKIIMA ¥ aHANM3 OTOGpaHHbIX
KacKaJ[oB TO3BONAIOT HA [BA NOPANKA YBENHUYHTh CTATHCTHKY COOBITHMIT B OGIIACTH BBICOKHMX SHEPTHA M
PaCIUHpPHTh AUANA30H 3eHUTHBIX YTIIOB IO CPAaBHEHHIO C PaHee UCIONb30BABIIUMCS IIOXOIOM.
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HccnenoBaHUs IIOTOKA aJIbOEHBIX MIOOHOB Ha S5KCIIEPUMEHTAIHHOM
komrImiekce HEBOI-ITEKOP
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Uccnempopanne OKONOTOPHU3OHTANIBHOTO ITOTOKA aTMOC(EPHBIX MIOOHOB IIPEACTaBNAET MHTEPEC KaK C TOUKH
3peHHs U3yUeHHMA KOCMMYECKMX Jy4yel BBICOKMX 3HEPFMH, TaKk M JUI1 OLEHKH (oHA B HEHTPHHHBIX
skcriepuMentax. OcoOGblif HHTepeC IIpeICTABNAET 06acTh 3eHUTHBIX YIJIOB GONbIIUX 90 TPafycoB, B KOTOPOH
PETHCTPHPYIOTCS TaK HasbiBaeMble aNbOedHble MIOOHBI — aTMocqiepHEIE MIOOHBI, PAacCeiHHBIE B BEPXHIOWN
nonycepy. )

AkcrrepumenTanbuei kommneke HEBO-JIEKOP sasnsercs mopmxopmsimeit cucreMoif s MCCIENOBaHUA
I0TOKA anbOeqHEIX MIOOHOB Ha oBepxuocTH 3emnu. Koopaunarno-tpexossiit nerexrop JEKOP, mossonser
BBIJENAT: TpeKH OKONOTOPM3OHTANBLHBIX MIOOHOB C YINIOBOMI TOYHOCThIO Jyvwme 1 rpapyca,
HpPOCTPAaHCTBEHHON — okojlo 1 cM. IIpM JCHONB30BAHMM METONA MAaKCHMAThHOTO MPaBHOIIONO0Ms aHANH3
ammnutyn otkiukos $3Y UBJ HEBOJ moseomder onpenelHTh HAIpaBleHHe HBIDKEHHS MIOOHA C
BEPOSTHOCTBI0 omubKu 1o 10°{-8}.

B nokmage NpuBOAATCS IIEpBbl€ PE3YNBTATEI MCCIENOBAHHA IIOTOKA ANbOETHBIX MIOOHOB MO JaHHBIM
3KCIIEPUMEHTAIBHOM cepuM ¢ Jekabps 2011 mo MapT 2013 roga ¢ noporopoii sxHeprueil 7 I'sB B uuTepBane
3EHUTHBIX YTIIOB [0 95 rpanycos.
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HccnemoBaHue BpEMEHHBIX U3MEHEHUN AMIUTUTY JHbIX CIIEKTPOB
q)opﬁym-nom/m(eﬂnn IUIs pa3lINYHBIX THUIIOB TeJITHOCHEPHBIX
BO3MYIIIEHMMN
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Viccnenosannst opGyIu-IOHIKEHHIT BeAyTcAd B OCHOBHOM C TIOMOLUBK CETH HEHTPOHHBIX MOHHMTOPOB,
TIOKPBIBAIOIMI BeCh 3eMHO wiap. I aHanM3a 9HepreTHUYeCKHX XapaKTePUCTHK CIieKTpa Bo bpems ®II c
TIOMOINBK HEHTPOHHEIX MOHUTOPOB MCIIONb3YETCH METOR TNOOANbHOM CheMKH. B To e Bpems momoGHsie
HCCIENOBAHNA MOXHO NIPOBOAUTE U B IIOTOKE MIOOHOB (B obmactu sHepruit Berue 10 I'sB) ¢ momomsio oxHoH
YCTAHOBKH —~ MIOOHHOTO rofiocKoma (MI') YPATAH, ofnaparwoitero IIHPOKOH amepTypoil M BBICOKHM
yTIOBHIM paspemenueM (1-2 Tpamyca), M CIOCOGHOTO pETHCTPHPOBATh MIOOHB! TIOJ PasiMUYHBIMU
senuTHBIME yrnamu. MIT YPATAH nossonster uccnenosarb ®I1 B IIMPOKOM SHEPreTHUECKOM HHTepBale Ha
Pa3HBIX CTAfiMAX PasBUTHS coObITus B OFHOM TOuKe HaOmOAeHMs. UyBCTBUTENBHOCTh HAaHHBIX MIOOHHOTO
TONOCKONIA K TIOKA3aTenio sHepreTnyeckoro cmekrpa KJI ofycmoBneHa TeM, YTO 3a TeHepalUi0 MIOOHOB,
PETHCTPUPYEMEIX TPH Pa3HHIX 3€HHUTHBIX YIHaxX, OTBETCTBEHHB! TIEDBHUYHBIE YacCTHLbI C pasHoH
spdexTHBHOM SHeprueii. Mroonmsit rogockon YPATAH Bo Bpems ¢op6ym- rromm(emm UyBCTBUTENEH K
IHEPrusM NEePBUYHBIX UYACTHI IPUMEPHO OT 5 Ko 65 I'sB.

B paGote nccnenytorca gopOylu-IoHmKeHHs 3a mepHon 2007-2013 TT. IO HaHHBIM MIOOHHOTO TONOCKOINa
VPATAH. [Ina monydeHus sHeprerudeckoro crexrpa ammmutyn I B motoxe MIOOHOB HCIIONB3YRTCA
OYHKUMH CBA3M NEPBUYHOTO M BTOPUYHOTO noTokop KJI mns craTHcTHYecKM OXMHAKOBO 06eCTieueHHBIX
OATH 3€HUTHO-YTNOBBIX MHTepBanoB (0-17, 17-26, 26-34, 34—44 u Gonee 44). AHanu3 3HEPreTHUECKUX
XapaKTepHCTHK ITPOBOAUTCA HA OCHOBE 3aBUCUMOCTH AMIUIMTYMHI NMajfileHusa HHTeHcHBHOCTH MiooHoB KJI ot
cpenHenorapudMUUECKOii 3HEPrUy IEepBUUYHBIX YACTHII, JAKIIMX BKNAJ B U3MeHeHHMe Temra cuera ML
YPATAH. Xopouree BpeMeHHoe paspemtenne MI' YPATAH nossonser yccnenoBaTh XMHAMHUKY TOKasaTels
aMIUTMTYZHOTO CIIeKTpa B pa3nHyHbIE MOMEHTH! BpeMeHH. Ilonyyena BpeMeHHasA 3aBUCHMOCTD IIOKA3aTeNs o
aMIUTUTYQHOTO ClleKTpa KackagHbIX @I, BEI3BAHHBIX pasIHYHBIMHU THIIAMH BO3MYILIEHMIT COTHEUHOTO BETPA.
3HaueHMd ITOKa3aTeNs CIeKTpa o BO BpeMs rennocepHbIX BO3MYIEHHIT HaXoHaTcs B mpefenax or 0 1o -1, a
B IIEPHOJ MEXIY BO3MYLIEHHAMM II0Ka3aTeNb CriekTpa 6onee «MATKHI», OT -1 K0 -2,
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VsmepeHue crieKTpa JTOKAJIBHOM IIIIOTHOCTH 3apsyKEHHBIX YaCTHI Ha
ycranoske CKT
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Crcrema xanuGposounsix Teneckonos (CKT) mepsonauansHo GpUia cosmaHa Uil KanuOpOBKY ONTHYECKHX
Mogynel uepeHKoBckoro BomHoro merextopa HEBOJI. Ona Bkimouaer B ce6s mBe IMOCKocTH (8x10 M*2)
CUMHTHIUISILIMOHHBIX CUeTUMKOB (40x20x2 cM"3), pACITONOXEHHBIX B peTyJaspHOM Hopsgke. B kaxpoit
TUIOCKOCTH HaxomuTcs 40 meTexkTopoB. OmHA M3 INIOCKOCTE!l pAcIONOXEHa Ha KpHILIKE 4ePeHKOBCKOTO
IeTeKTopa, a fpyrad — Ha €ro XHe, Ha IIy6uHe 8.4 M Boxdwl. B HacTosIiee BpeMs perucTpHpyolas cucTeMa
YCTAaHOBKHM CHab)eHa JIOTHYEeCKHMHM M aMIITHUTYAHBIMM KaHalaMH perHcTpauui. Kaxmbpiil aMIITHTYRHBIIR
KaHa/ CcrocobeH U3MepaTh SHEPToBBIAENEHME B AMamasoHe oT 0.2 10 50 peNATHBHUCTCKHMX 4YacTHI, YTO
ofiecrieunBaeT BO3MOKHOCTD aHaTH3a MHOTOYACTHYHEIX coOpTHiL [TosToMy CKT MoxeT ObITh MCITONB30BaHa
nns uccnenoeanns HIAJL BenemcrBMe Toro, uro pasMep YCTAHOBKM HAaMHOTO MeEHbINE XapaKTePHBIX
pasmepos IIAJ, npofneMarMuHO MCIONB30BATH TPASHIMOHHEIN METON PEKOHCTPYKIHM IIapaMeTpoB
nuBHel no $yHxuMy nnorHocty pacrpenenenus (PIIP) wactun,. Hostomy mins mecnemosanns 1A #a CKT
MCIIONB3YETCsi METOH, OCHOBaHHbI Ha (EHOMEHONOIMM JIOKANbHOH INOTHOCTH PeTHCTPHPYeMBIX
3apHKEHHBIX YacTHil. CIeKTp JTOKaNbHIX INIOTHOCTEH BOCCTAHABIMBAETCS ABYMSA CIIocobaMit: 10 KpaTHOCTH
cpaGoTaBUIAX NETEKTOPOB B BepxHell INIOCKOCTH (0T 3 1o 40) ¥ IO aMINTUTYSHBIM JaHHBIM CUETYHUKOB.
Tlokasano, uro Ha ycratoske CKT MOXHO BOCCTaHABNIMBATD CIIEKTP JIOKAJIBHBIX ILTOTHOCTEH 3apsyKeHHBIX
yacTHI{ B [Hania3oHe 3HaueHui ot 0.5 o 500 M"-2, YTO COOTBETCTBYET IIOYTH TPEM IOPANKaM 110 SHEPrHH
TIEPBUYHBIX YaCTHII.
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KoopauxaTHO-TpeKoBast yCTaHOBKAa Ha ApeN(OBBIX KaMepax s
HCCIeN0BaHUg KOCMHYECKUX JIydel CBePXBBICOKMX SHEPTHUIA
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IIpencraBieH IMPOEKT KOOPAMHATHO-TPEKOBOM yCTaHOBKM Ha ApeiipoBBIX KaMepax, IpefHa3HaAuYeHHON AMA
COBMECTHO#T paBOThbI ¢ YEPEHKOBCKMM BOJtHBIM NeTekTopom HEBOTI (HUSTY MUGH).

Hcnons3oBanue Oonpmux ApeiidoBrix Kamep (4000x508x112 Mm"3), paspaboramubix B . UDPB3 mmsa
SKCIIEPUMEHTOB Ha HEATPUHHOM KaHalme yCKOpHTend Y-70,- TO3BONAT  CO3HAaTh YHHKANBHBIM
prnﬂomacmra6m,xﬁ JETEeKTOp IUIOINAnbi0 270 M™2 QNd HCCIeqoOBaHUA MHOTOUACTHUHBIX COOBITHIE 110
GONBIIUMY  3eHUTHBIMH YTIAMH, TEHEPHPYEMBIMH KOCMHYECKMMH YacCTHLAMH CBEPXBLICOKHMX 3Hepruii. B
IOKNAafie MPHBOAATCA Pe3YNBbTATH! HCCIENOBAaHMS XapaKTePHCTHK -ApeiioBbIX KaMep B IIOTOKE MIOOHOB
KOCMHMYECKUX JIyueii, IPOBOAUBIIETOCA Ha CTEHAAX, CO3MaHHBIX [ stoi uenn B HOLl HEBOZ. Ilo manHbIM
MOJIeMUPOBAaHUI PETHCTPALIUU . OKOOTOPH3OHTANBHEIX MIOOHOB [I€TEKTOPOM M3 HpeidoBHIX Kamep H
YepeHKOBCKHUM BOLHBIM JeTEKTOPOM paspaboTaHsl GIIOK-CXeMa M OCHOBHbIE 9JIEMEHTH! TPUTTEPHOIN CHCTEMBI
U cucTeMBl cOopa MAHHBIX YCTAHOBKM. IlpencraBieH IpoeKT pasMeinienus RpeitdoBHIX Kamep BOKPYT
YepPEeHKOBCKOTO BOMHOTO JETEKTOPA.
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Yuer TeMmepaTypHoOro paspesa arMmocdepsl B JaHHBIX MIOOHHOTO
ropockorna YPATAH ¢ ucmonb3oBanuem mauunix [HHAQ, GDAS u
nHpopmanuu "AJIMCA-CK": 2007-2014 rT.
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IIpu MccnemoBaHUM. BapHaLUii ITOTOKA MIOOHOB, BRI3BAHHBIX BHEATMOC(HEPHBIMH SBIEHUAMH, HEOGXOOUMO
BHOCHTbL IIOTIpaBKM Ha TeMmeparypublit sgdexr (T3). [dns 5Toro HeoOXOAHMO 3HATh 3aBUCHMOCTD
TEeMIlepaTypsl BO3ZyXa OT BBICOTBL OO6BUHO 9Ty HHPOPMALMIO MNONYYAalT [O MAaHHBIM 3aNyCKOB
a9PONOTHUECKUX 30HEOB. ANbTEPHATHBHBIMU MCTOUHHKAaMU UHPOPMALMY ABJIAIOTCS NAHHbIE CITYTHUKOBBIX
HaOMIOReHMIt, a TaxKe JaHHBIE, TOMyvaeMble TP IOMOIIK Mofellell arMocepsl AJI IPOTHO30B IIOTOMBL

B nacTosiiee BpeMs B OKOJIO3EMHOM IIPOCTpaHCTBe QYHKIUMOHUPYeT yeThipe ciiyTHUKa NOAA, Ha KOTOPBIX
YCTAHOBNEHB! ETEKTOPH!, TO3BONAIOIIME BOCCTAHABIIHBATE IIapaMeTprl aTMocdepsl. CIyTHHKOBbIE AaHHEIE
MOXXHO ITONy4YaThb IIPM IIOMOIMM IpHeMHOM craHmuu "Amuca-CK", xotopas Opina ycraHoBneHa Ha
teppuropun HUSIY MU®U B Hosbpe 2013 r. 3aBUCHMOCTb AABJIEHHUA, TEMIIEPATYPBI H BIAXKHOCTH OT BHICOTHI
MOXHO TaKxke IIONYYUTh II0 MAHHBIM YHCIEHHOM Mofenu atMocdepbl st TpeRCKAa3aHWUs IOTONB,
paspaGorannoit NCEP NOAA - T'mo6ansHoit cucreMsl copa gaHHEIX (The Global Data Assimilation System,
GDAS). TIpoBefeHo cpaBHEHHE BEePTHKAIBHEIX IpoduIIeil TeMIIepaTyphl, ONyYaeMbIX CO CIIyTHHUKOB U II0
momenn GDAS, ¢ panusiMu - Llenrpanmbroit Aspomoruueckoit Ofcepparopuu (r.Jonmrompynmusiit) mms
CTaHOApTHHIX H300apuueckux ypoBHeil. Cpentee 3HaueHMe pasHOCTH TeMneparyp <AT> mma GonsrmmHCTBA
ypoBHeil He npeBbIIIaer 1°,

Hposenena koppexTuporka naHHbIXx YPATAH Ha TeMnepaTypselit s¢dekt no nanaeM LIAO, cmyTHHKOB 1
GDAS. IIpencrarien TeMn cueTa ycraHoBkd YPATAH Ge3 KoppeKiun U ¢ KOppeKIMel Ha TeMIepaTypHEIi
a¢dexr no mamueiM LJAO, "Ammuca-CK" u GDAS. Cpasdenne noxasano oTIHuHoe cornacue. Ilomyuenst
CKOPpEKTHPOBaHHEIE Ha atMocepHble 3¢QPeKTsl pARb HHTETPANbHOTO TEMIIA CUETA H aHH3OTPOITHU TIOTOKA
MIOOHOB 3a 2007-2014 rr.
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WccnemoBaHHe 3aBUCHMMOCTH OTKIINKA YepeHKOBCKOTO IeTEeKTopa
HEBO/I or crerreHU OYHUCTKH BOMBI
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Bakselfieit xapakTepHCTHKOI JEOO0T0 YepeHKOBCKOTO BOTHOTO HETEKTOpA ABIAETCH NPO3pauyHOCTh BOABI U
HpYyrue ee [ApaMeTpPs!, BHNUAKINME Ha SPEPEXTUBHOCTL PETHCTPAlUM YepPeHKOBCKOTO W3NYyYeHus,
BO3HHKAIOINETO B BOJIe NIPH NPOXOCKAEHUHU PENIATUBHCTCKUX 3apMKEHHBIX yacTHll. B xoHne ampens 2013 ropa
Ha UBJ] HEBO/I 6»ia mpoBefieHa KapRHHaNbHAs PEKOHCTPYKIHA CHCTEMBI BOLOTIOATOTOBKH, B pe3yJbraTe
KOTOPOIi 'TIPO3payHOCTs BOXB! CHNIBHO yNyulnMiack, B mepuon c mexabpa 2011 roma mo mapr 2013 roma
TIpOBOLMNIACh HEMPEpPBIBHAS SKCIEPHMEHTANIbHAS CEpHA, B pe3yibTaTe KOTOpOit ObpIT monyueH GonabLioi
9KCIIepUMEHTANBHBIN MaTepuan. C Mas mo asryct 2013 rona soja uyepeHkosckoro perekropa HEBOJI 6rma
OUHIlleHa JI0 I1apaMeTpoB MUCTHINATA, NIPH STOM perHcTpanus coOpITHMiT He Ipekpairanacs. HaGpanusrit
9KCTIEPMMEHTJIbHEIN MaTepHan O3B0 JIPOAHANN3UPOBaTh U3MeHeHNa oTknuka YBJl mpu perucrpaunn
Pa3IHYHBIX KIACCOB COGBITHI I Pa3HOM IIPO3PavHOCTH BOMBI U IIOPOTOB PETHCTPALIHH.
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B paforax IO M3Y4eHHIO IPYII MIOOHOB B INMPOKOM AMAlla30HE 3€HMTHBIX YIJIOB M MHOXE€CTBEHHOCTEH,
nposefieHHbx Ha Komnnekce HEBOJ-IEKOP B 2002-2009 IT., 6BUIO HMOKa3aHO, YTO MHTEHCHUBHOCTH TPYIIN
MIOOHOB B MHTepBaje 9HEPrHIl IepBUYHBIX yacTHI] 10%15-10"18 3B mpeBsIaeT HX pacyeTHOe KOMHYECTBO
oaxe mma umcto xemesHoro cocraBa I[IKJL. Opmuako Bknam B cOGHITHA ¢ (PMKCHPOBAHHOM JIOKAJBHOM
TIOTHOCTEI0O MI0OOHOB AaioT ITAJI ¢ pasmHYHBIMU SHEPTHAMM, PETMCTPHPYEMEIE Ha PasHBIX (CIyvaifHBIX)
paccTosHHUAX oT ocH. PasMerienne BoKpyr komruiekca HEBOJ-IIEKOP ycranobku pns peructpaunu HIAJL ¢
sHepruamu 10*15-10"17 5B KIaccH4YecKMM -MeTOHOM IIO3BONMT OIIpefeNaTh MOIIMHOCTD JIMBHA, HMONOKEHHE
OCM M Cy3uTh O6NacThb 3SHEPTHI TEPBUYHBIX YACTHIl KOCMMYECKUX Jiydeil, B KOTOPOIl TPOHCXOTHT
H3MeHeHHe IIOBENEHMS MIOOHHON KoMmoHeHTHl. [ma stux uemesi B HVIY MU®PU passeprsiBaercs
ycranoska HEBOJI-IIAJL, merexTupyomas cucreMa koTopoit 6yneT paaMellieHa Ha Kphlulax 1abopaTOpPHBIX
KOPITyCOB YHHBEPCHTETA.

Peructpupytomas cucrema ycranosku HEBOJ-IIAJ cozmaercs Ha ocHOBE KIACTEPOB CHMHTHIIALMOHHEIX
JeTeXTOpoB 5nMeKTpoMarHuTHOM kommoHenTsr ILHAJL. OrnmenbHble KiacTepbl COCTOAT M3  YeTHIpEX
METEXTHPYIOIIUX CTAaHUMM, KaKgad U3 KOTOPHIX, B CBOI0 oOuepenb, (OpPMUPyeTCd W3 UeTHIpeX
CUMHTUILIAIMOHHEIX IETEKTOPOB ¢ pasMepaMu IutacTHH 0.8x0.8x0.04 M3, Kaxxmblit knactep ob6cmyxuBaeTcs
TOKANBHBIM IIYHKTOM cOopa ¥ TepBuuHO# oOpaboTkM HaHHBIX. XapaKTepHBIE pPaccTOSHHMSA MEXAY
CTaHIHMAMM OTHOTO KJIacTepa COCTaBIaAoT ~ 20 M. [Inomans oxHoit craHUUM ~ 2.5 M*"2, PaccToaHus MEXTY
KnacTepaMy COCTaBNAXT ~ 50 M. llentpansuas wacTb ycraHOBKM Oymer comepxarh 12 xiacrepos. O6mas
IIOLaAb YCTAHOBKU ~ 2 x 104 M*2.

B pa6ote 06Cyxaal0TCsl 0COGEHHOCTH PErHCTPUPYIOLIEH CHCTEMBI TMBHEBOM YCTAHOBKH, ofecrmeunBaomei
neTeKTHpoBaHue, c60p M INepBHUHyH 06paboTKy MAHHBIX, BPEMEHHYK CHHXPOHH3AI[MI0 M BEILENEHHE
COGBITHIT 110 [AHHBIM OTHENBHBIX KIIaCTEPOB, 4 TAKKE pE3YNbTATHL M3YYEHHA XapPaKTEPUCTUK
$OTOINEKTPOHHBIX YMHOKHUTENEH U CHMHTHINIALIMOHHBIX IUTACTHH. IIpHBOAATCA pe3ynbTaThl TECTHPOBAHHSA
naprun gerexkropos HEBOJ-IIAJL
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H3meHeHUsI OTHOCUTEIIBHOM AHU30TPOIIMH [I0TOKA MIOOHOB BO BpeMs
®I1 no manusim MI' YPATAH
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B skcnepumentansHoM xoMmiekce HEBOJL ¢ 2006 roma ¢yHKIHOHMpYeT MIOOHHBII rofockon YPATAH,
KOTOpHUt COCTOMT W3 4YeTHIpeX CymepMogyiefi, oONamaoOIMX BBHICOKOM IIPOCTPAHCTBEHHOM M YINOBON
TOYHOCTBI0 PETHCTPALMM MIOOHOB. Kakaylo MHHYTYy ORMH CYIEpDMOAYIb TOOOCKOIA PETHCTPHUpPYET U
3aIMCHIBA€T B JBYMEPHBIC YTJIOBBIE “MAaTPMIBI OKOIO 80 THICAY MIOOHOB. [lns aHanmusa BapHalMii
HMHTEHCHBHOCTH ITOTOKa MIOOHOB BO Bpemsa @I MCIIOMB3yIOTCS YACOBbIe MATPHIEI, YCpPETHEHHBIE IO TpeM
cynepmopynsmM MI' YPATAH. Craructnueckas ofecredeHHOCTh TaKHMX MATPHUI{ COCTAaBNAET OKONO 5 MIIH.
co6riTHit. Takoil TOAXOM TO3BONAET IMONYYaTh MIOOHHBIE CHUMKM (MIOOHOTpaduu), KOTOpHIE MAIT
HEPOPMANHIO O AMHAMUKE YBENHIEHUs WM YMEHbIIEHH HHTEHCHBHOCTH [IOTOKA MIOOHOB [UIS PasiHYHbIX
3eHNTHHIX Y108, [Tpn Gonbuinx @I, Koraa NOTOK HOBONBLHO CHIILHO MOAABIAETCA BO BCEM [UATA30HE YTIIOB,
TakMe M300pakeHHs HAIOT THIUb KaYeCTBeHHy0 HHpopManuo. [[oaToMy [Is IMOMy4YeHHs KONUYECTBEHHBIX
OLIEHOK Lefleco06pa3HO HCIIONB30BaTh IPOEKIUH BEKTOPa OTHOCHTENBHO aHU30TPOIIMY TI0TOKA MIOOHOB Ha
10T U Ha BOCTOK. B pafoTe IpeAcTaBlIeHB! Pe3yNbTATHl KOPPENSLMOHHOTO aHAu3a 3TUX BekTopor mins I,
3aPETHCTPUPOBAHHBIX  MIOOHHBIM TOOCKONIOM, B TOM UMCIE OTHENBHO pacCMOTPEHBI H3MeHeHMs
OTHOCHUTENIbHOM aHH3O0TPOITHH Ha pasHbIx ¢asax passurns PII.
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MPYMEHEHME MIOOHHOTI'O TOQOCKOIIA YPATAH 1A
KAJTTMBPOBKHY JETEKTOPOB 3APAYKEHHbBIX YACTUIL]
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Mroonnslit  romockonm OGompuiofr mmomamu YPATAH, cospanspit B HUAY MUOU nmna usyuenus
NpOCTPaHCTBEHHO-YTNIOBBIX BAPHALUH ITOTOKA MIOOHOB €O BCEX HATIpaBIEHHI BepxHeil monycdepsl, sBniercd
KOOPIMHATHO-TPEKOBBIM JIETEKTOPOM € XOPOIIMM YTIOBBIM (~ 1 Tpamyc) M NpOCTPaHCTBeHHBIM (~ 1 cM)
paspemienneM. YPATAH cocrouT u3 deThipex MAEHTHUYHBIX 8-CIOMHBIX cGopok-cymepmopynei (CM) c
s¢dexTBHON MIOmMARBI0 perucTpanui ~11.5 k8. M kaxasnt. OrnensHsiit CM npexncrasiser co6oit BoceMb
BEPTUKANbHO PAcTOIOKEHHBX C MIaTOM 5 CM TOPH3OHTANBHBIX KOOPAMHATHBIX mockocreit (KII)
Ta30paspsHbIX TPYOOK, paboTaloIMX B peXXMMe OTPAHHUEHHOTO CTPHMEPa C BHEIIHei JIBYXKOOPAHHATHOM
CHCTEMOM CUMTHIBAHMA. B KauecTse MIOOHHOIO TPHUITEpa MCIIONb3YyeTcs cpabaTeiBanue Mw6bIX 5-m KII u3
8-MH BO BpeMeHHBIX Boporax 300 HC. YI7I0BOM AMaNa30H PeTHCTPHPYEMBIX TPEKOB MIOOHOB COCTABIISET O
~75 TPajycoB IO 3€HUTHOMY Yriy. TeMn cveTa ONUHOYHBIX MIOOHOB ONHOTO CYNIEPMOAYNS B peXHMe
peanbHOro BpeMeHU focTuraeT ~1400 TPEKOB B ceKyHTy.

Cynepmonyns YPATAH ucnonsayerca nns KanuOpoBKY M M3YUeHHsS 30HHON UyBCTBUTEIHHOCTH HETEKTOPOB
sapmKeHHBIX yactun. Kanubpyemsiit merexTop ycranasnmupaercs Han Bepxseidi KII CM YPATAH, u ¢
TIOMOIIBI0 TPUITEPHON CHUCTEMEBI CYNIEPMOAYNA C BBICOKOM TOYHOCTBIO BBIJENAIOTCH TPEKHM MIOOHOB H
TOCTOBEPHO JIOKANIH3YyeTCA WX IPOXOKAEHUE OTHOCHTENBHO UYBCTBMTENbHOTO oOOBEMa. 10 mOaer
BO3MO)XHOCTb M3y4uaTb paclpefelleHHe aMIIIUTy U 3apAfoB OTKIMKOB AETEKTOPa B 3aBMCHMOCTH OT MeCTa
nposneTa TpeKa; MHTeTpansHyn U AuddepeHuansuyo 3PGeKTHBHOCTH PETUCTPALMY MIOOHOB, OLIEHHBATD
BIMAHNE MHOTOYACTHYHBIX COOBITHI.

B noxnane obcyxjtaeTcs METOMHKA M Pe3yNbTaThl KaMMOPOBKYM PasnUUHBIX THIIOB HETEKTOPOB € NMIOMOIMIbIO
cynepMoayns rofgockorna YPATAH.
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FanakTnyeckue HSBanOHbI MOJEeNpOBaHNE HOBBIX I/ICTO‘-IHI/IKOB
KOCMMYECKHUX JIyUYen.
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Ha6monenus kocmuueckux iyueit (KJI) Bercokux snepruii (skcrrepumentst Tunka, KASCADE Grande u 1.11.)
33 IIOCIEMHHME HECKOJILKO JIET TOBOPAT O TOM, YTO B ClieKTpe ramakTuueckux KJI B obnmacti 3a «KOneHOM»
cyliecTBy0T ocobeHHOCTH Ha (oHe oGILero crermeHHoro 3akoHa. HaGmofarorcs HM3JIOMBI, Ha KOTOPBIX
TIOKa3aTenb CIeKTpa MeHsdeTcs ¢ 2.93 no 3.21. Ha omepruax seime 104(16) 3B s3ameueHo nossimenue
MECTKOCTU CITEKTpa AfepHOI KOMIOHeHTHl (¢ Z>28). IlpumeuarensHo, uto uaMeneHus B cmekrpe KJI
MTPOUCXOAAT KOCTATOYHO GBICTPO IO KOCMMUECKMM MepKaM: HaHHbIe AKYTCKOH YCTAHOBKH II0 HabIMoNeHHio
3a mupokuMu arMocheprsvu nusnaMu (ITAJT) rosopar o ToM, uto anementHeit cocras KII na smepruax E
< 2*10"(18) 3B mo 1996 roza GbUI CYLIECTBEHHO Jlerde, ueM B 6ollee MO3THUI MepHOT HAGMIOTEHU.
Bo3MoXHBIM ofbAcHeHHEM TakoTo ToBeneHus crekrpa IKJI sBnsiercss koMOHHAIHMSA CIIEKTPOB OT HCTOYHHKOB
C Pa3NMYHBIMHU CHEKTPANbHBIMU HHOEKCAMH.

['anakTHyecKMe HCTOYHHKH, BO3MOXXHO OTBETCTBEHHbIE 33 BO3HHKHOBEHHE ykasam-mx ocobeHHOCTe! B
criextpe KJI MoImKHE! yROBIETBOPATE CHEAYIOIMUM yCITOBUAM:

1. MlcTOUHUK DOMKEH MMeTh JOCTATOUHYI0 MHTEHCHBHOCTD, YT0OHI obecrieunTh Habmonaemsii norok KJL

2, VlcTOUHHK NoJDKeH GBITH CHIIBHO IlepeMeHHBIM, ¢ XapaKTepHBIM AHHAMHUYECKUM BpeMeHeM Topsaka 100
JIeT. : '
3. Hcrounuk pomKeH OBITh. CHOCOGEH YCKOpATh IIPOTOHBHI M TKENBIE AApa BIUIOTH HO SHEPTHil
107(15)-10*(17) 9B. ’

4, VIcTOUHHK RO/KeH 061afiaTh XECTKUMH CIIEKTpaMM yCKOpPeHHEBIX axep ¢ I'<2 B auanasone 10%(15)-10%(17)
5B. : ‘ :

Panee A.M. BrIkoBBIM 1 Ip. GbIIa CO3RaHA MOMENh YCKOPEHHUA 3apAKEHHBIX YACTHUIL B CHCTEME CXOMALIUXCA
YA2pHBIX BOMH. BbINO IOKa3aHo, YTO TaKHe CHCTEMBbI MMEIOT PsJl IPUMEUATENbHBIX XapaKTePUCTHK H MOTYT
BHOCHUTbH CYINECTBeHHBIH BKiay B o61uit notox KJI B nuanasone snepruit 10%(14)-10%(17) sB.

B mokname MpoBORUTCSA aHANM3 OCOOGEHHOCTEH YCKOPEHUA IPOTOHHOH M THXKENOI ANEPHON KOMIIOHEHTH B
CHCTEMAX CXOOSINMXCS YAAPHBIX BOJH ¥ NOKA3BIBAETCS, YTO MCTOYHMKH, CBI3aHHBEIE C TAKMMM CHCTEMaMH,
YROBJIETBOPAIOT IIPHBENEHHBIM BBIIIE YCIOBUAM.

Tpusopmatcs cnekTps! KJI, yCKOpeHHBIX TaKMMH CHCTEMaMM, a TAaKkKe MX COIOCTaBIeHHe M CpaBHEHHUE C
HabI0aaTeTbHEIM JaHHBIMH.
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PexyppeHTHBIE ¥ criopaguueckue PopOyi-3¢pdexrsr B 2007 T.

Author: Dr. KPAKYHOBA, Onsra '

Co-Authors: BEJIOB, Anatommi ; ABYHHH, ApreM % ABYHUHA, Mapus % EPOIIEHKO, Esrenna ; MAJIUMBAEB, Augpeit
HVKOJIAEBKWI, Huxonaii '; UIEIAKVHA, Upuna ' OTEHEBA, Buxropus % THKE, Buxrop

' Hnemumym uorocdepot

? H3MHPAH

Corresponding Author: krolganik@yandex.ru

Vccnemyercs BIUSHHE BBICOKOCKOPOCTHBIX ITOTOKOB COJIHEWHOTO BeTpa M3 HHU3KOILHMPOTHHIX KOPOHAILHBIX
OBIp M KOPOHAJIBHEIX BEIOPOCOM Macc Ha MHTEHCHBHOCTh KOCMMUYECKHMX nydeil B 2007 r. B mccnemopanuu
65112 HcoNb3oBaHa fasa faHHHIX 1o $opbyur-sddektam, coanannas B ISMUPAHe, cogepxalas 3HadeHus
HMHTEHCHBHOCTH M BEKTOPOB AHM3OTPOIIMM KOCMHMUYECKUX Nyueld, NONyueHHbIE METONOM TJ06aNbHOM
CBEMKH, 10 HaHHBIM MHDPOBOH CETH HEHTPOHHBIX MOHUTOpPOB. MeTOROM HANMOKEHHUs 3IO0X pPacCYMTaHo
MOBefleHHe CPERHMX XapakTepHcTUK PopOymi->gdexToB, CBAAHHBIX € BIUAHUEM BBICOKOCKOPOCTHBIX
HOTOKOB CONHEYHOTO BEeTpa M3 KOPOHANBHBIX MBIP, HHTEHCHBHOCTH MEXIIIAHETHOTO MArHHUTHOTO IO,
CKOPOCTH COJTHEYHOTO BETPA, SKBATOPUAJILHOI KOMITOHEHTH aHH3OTPOITMM KOCMUYECKHX iydet. OnucaHbl
ocobennoctn Pop6yiu-s3ddekToB, CO3MABAEMBIX BHICOKOCKOPOCTHBIMH TIOTOKAMHM COJHEYHOTO BETpa M3
KOPOHaJIbHBIX ZBIp M KOPOHAIILHBIMU BBIOpOCAaMHM Macc.
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CHCKTpI)I OOMIIBHBIX ANEP B NCTOUHMKAX I10 JAHHBIM 3KCIIEPUMEHTA
ATIC

Author: Dr. TAHOB, Anexcanap !
Co-Authors: Prof. 3AL[ETIVH, Bukrop l; Dr. COKOJIbCKAHA, Hatanus !
! g

Corresponding Author: panov@decl.sinp.msu.ru

ORHUM U3 OCHOBHBIX pe3ynsTaToB sKkcmepumenta ATIC spnsercs HaGop SHEPreTHMUECKHMX CIIEKTPOB
OBMIIBHBIX Alep KOCMHYeCKUX Jyyelt - npoToHoB, He, C, O, Ne, Mg, Si, Fe, usmepeHHbIX B TEpDMUHAX 3HEPTHUS
HA YacTHMLy B AMaNa3oHe sHepruit ot 50 I'sB mo meckombkux pecarkos TsB. Ommako ¢uauka yckopeHus
KOCMHUeCKHX JIyueil Hauboliee TeCHBIM 00pa3oM CBA3aHa CO CHEKTPaMM MaTrHUTHOH MXECTKOCTH AREp B
HCTOUHHKAX, TO9TOMY OONBIIIOH MHTEpPEC NMpefICTABNIeT MepecyeT CIEKTPOB Aep, M3MEPEHHBIX B TEPMHHAX
9HEprHH Ha YacTHILY, K CIEKTPaM XeCTKOCTH B MCTOUHHMKAX. Jlnd IOMyueHHUs CTIEKTPOB AAEp B MCTOUHHKAX
Tpebyercs peinenne oOpaTHOH 3a/layM pACIIPOCTPAaHEHHs KOCMMYECKHX JIyuel B MEX3BE3THON cpene C
VCTIONb30BAHNMEM PasAMYHbIX MOJENEH pacipocTpaHeHNs, YTO BHOCUT HEOJHO3HAUHOCTE B Pe3yNbTAT B CUITY
HEOTIpefleNeHHOCTeN, UPHCYIIUX TaKUM MOJensM. B HOKNMame BHINIONHEH TIiepecueT CIEKTPOB Amep,
naMepeHHbIX B aKkcriepuMenTte ATIC, K CrieKTpaMm eCTKOCTH B HCTOUHMKAX C UCTIONb3OBARUEM HECKONBKUX
TIPOCTBIX MOMeENeEN PaclpoCTPaHeHMs, CPABHUBAIOTCA M OOCY)XIAIOTCA TIONYYEHHBIE CITEKTPBI Pa3MUYHBIX
Agep B HMCTOYHUKAX M 06CYyXJaeTcd YCTOHUMBOCTh IIONYUEHHOTO pe3yNbTaTa OTHOCHUTENBHO MOMenei
pacIpocTpaHeHHs.
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Baza manHBIX MI/IPOBOﬁ CE€TN MIOOHHDBIX TE€JIIECKOITOB C YaCOBbIM
BpPEMEHHBIM pa3p€icneM 1 OOHOBJIEHHEM B peasIbHOM BPEMCHM.

Author: [1-p. THKE, Buxrtop |

Co-Authors: Dr. ABYHMH, Aprem 1. Mr. CTAPOJIYBLIEB, Cepreit % THUYKOBCKHI, Banepuit % Dr. ABYHUVHA, Mapus L Dr.
BAPBAIIIMHA, Hatanss 4; Dr. BEJIOB, Anaronuit 1; Mrs. BEPKOBA, Mapuna 1; Dr. TPUT'OPEBEB, Bsuecnas 2; Dr. EPOIIEHKO,
Enrenus 1; Mr. KY3MEHKO, Bacunuit 5; Mr. OCUIEHKO, Anexcannp !

! USMHPAH

? MK,

s acefc copan

* Hayuonanvubiil uccnedosamenvekuil a0epHblil yHugepcumem "Mmbﬁ'

3 Hremumyma Hegmeza3osoii 2¢on02uy u 2eodusuxu

Corresponding Author: yanke@izmiran.ru

MupoBas ceTb MICOHHBIX TENIECKOIIOB B HACTOSILLEE BPEMs COCTOMT M3 IIOUTH AECATKA CYIEPTENECKOTOB, 4
TOROCKOMOB ‘M [ECATKA TENEeCKOIIOB ITPOMEXYTOUHBIX pasMepoB, HAHHbIE KOTOPHIX He OGBeIMHEHB B
Kakue-mn6o 6asbl, a, B OCHOBHOM, XPaHATCH B JIOKANBHBIX apxuBax. B paGoTe mpencraBnen npoToTun Gasst
nannbix mddb (Muon Detector Data Base), koTopast 00beNMHAET HOCTYIIHbIE JAHHBIE MIOOHHBIX IE€TEKTOPOB
n ofecrieunBaeT BOBMOKHOCT WX OSPEKTHBHOTO WMCTIONB30BAHMA, BKIKOUas BHIGOPKM, COPTHPOBKH,
BHU3YaNM3alMI0 [AHHLIX M IONyueHHe AAHHBIX no 3anpocy. CosfaHHas 6asa OaHHBIX HOCTYIHA 4epes
VnTepHeT M YacTHUHO OGHOBSETCH B DPEXHUME peallbHOrO BpeMeHU. KpoMme M3MepeHHIH MIOOHHOM
KOMITOHEHTEl KOCMMYECKHX Jiydell, B 6asy BKIIOUeHa AeTanbHasd MHQPOPMALUS O COCTOSHHH aTMoc(epwl,
[I03BOJIAIOLIAA BBOLUTL He TOJILKO CTAHNAPTHYHO IIOIPABKY HA aTMocepHOe NaBleHHe, HO M HCKIIOYATH
TeMIepaTypHEIt 3@ deKT Mo paspaGoTaHHOM YUaCTHUKAMY ITPOEKTA M yXe anpobuposanHoii Meronmke. s
pa6oTs! ¢ 6a3oit nannbix mddb Ha HACTOAIME MOMEHT CO3[AHO HECKOTBKO TIPHMIIOKEHHUH, KOTOPBIE IOTIKHET
CITYXXHTb IIPUMEPAMHU PelleHNs PasiNyHbIX (PH3HUECKHX 3a1ad.
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Caoricra rmotoka KJI, mepecekaromux rpaHUIly MarHUTHOE 00JIako —
COJIHEUHBIM BETEP.

Author: Dr, IETYXOB, Usar CTanuciasosuy *
Co-Author: Dr. [IETVXOB, Crauucnas Usanosny *
! mﬂA CO PAH

Corresponding Author: i_van@ikfia.ysn.ru

Uccnepyercs Mopmenn DopGym-ronwkenus xocmuueckux nyueit (KJI) B maramTHOM  ofnaxe,
PACTIpOCTPAHSIOIINMCA B MEKIUIAHETHOM TNpocrpaHcTse. IIpHHATO, UTO B HayalbHBI MOMEHT BpPeMeHM
MarHuTHoe 06)1ako uMeer GOpMy OTPAHHUEHHOTO II0 YTy Topa. B pacuere yunThIBaeTCa XapaKTepHBINH BUN
MarHMTHOTO moynst obnaxa. VaMeneHHe (QOpMBI TOpa B IIOCIERYIOLIEe BpeMSA 3aBUCHT OT pPafHalbHOTO
pacIipefieNleHus CKOPOCTH TEYEHUs M OMMChIBAeTCS KHHETHYECKO MOIenbio. MarHHTHOE IIoNe Ompenenercs
U3 YCIOBUA BMOPOMKEHHOCTH. Pa3zpaGoTaH KHHETHUECKMIT MeToR pacdera moroka KJI, mepecexatomux
TPaHHLy MAarHUTHOe 06IaKo — CONMHEYHBI BETep, C YYETOM CBOMCTB MarHuTHoro nomd. OmnpeneneHo
nusMeHeHue noroxa KJI BoNs rpaHuIb], TPUXOTAIIIMX BOBHYTPS 06J1aka U3 MEXIIIaHeTHOTO IPOCTPAHCTBA U
BBIXOMSAIIMX U3 HETO, B 3aBUCHMOCTH OT dHEPTHHU YACTHUI, CBOCTB MarHUTHOTO 101 M OpHeHTanun obmaka
B MEXIUIaHEeTHOM IpocTpaHcTse. IlomyueHo: 1) nokasarens crexkrpa notoka KJI mpuxosmux B MarHMTHoe
obnako Gomblile mokazarens crexrpa KJI, Haxomsauuxcd B MEKIUIaHETHOM IIPOCTpPAHCTBe; 2) Haubolee
GBICTPHIit BBIXOM UACTHUI] IIPOMCXORXUT Yepe3 TepefHIOn YacTh MTOBEPXHOCTH TOPa; 3) 3aMeTHad 4acTh YacTHI
110 Mepe pacrpocTpaHeHHUs BHYTPH TOpa IIPHXOIUT K €T0 TOPLaM.
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Teopus PopOyHI-IIOHIDKEHUA U IIPENIIECTBYOIUX 3PPEKTOB B
KOCMMYECKHUX JIyJax

Prof. DORMAN, Lev *
! IZMIRAN

Corresponding Author: 1id010529@gmail.com

INonumanne mexauusma Copbymr-nonmwkenus KJI u nmpexypcopusix sddextos B KJI oueHp BaxHO st
paspaboTK# MeTOROB TPOTHO3MPOBAHUA GONBIIMX MArHUTHBIX OYph C IOMOILBI0 OFHO-YACOBBIX HAHHBIX
nuredcusHocTH KJI Ha MHOTHX CTaHIMAX, TIONYYeHHBIX B peayibHOM Macuirabe BpemenH. IIpexpe Bcere
paccmarpuBaercs cuTyaums c pacnpeneneHdeM KJI sayrpu CME M Kak OHO M3MEHSETCH CO BpeMEHEM.
Ipenmonaraerca, uro ymapHad sonHa nepex CME u rpanmust CME nonynpoapausst gna KII, mpuuem
K03QPHUIHEHT IPOCauHBAEMOCTH 3aBUCHT 0T kécTkoctn wactun. Opxo nuddepeHunonansHoe yp-He
OmpefendeT U3MEHEHHEe CO BpeMeHeM pacrnpenenedns wuHreHcusHocTH KJI Buyrpm CME ¢ yuerom
YMEHBIUIEHHs] SHEPTUH YacTHIl B pacmuupswoiemcs obveme CME 1 mocrosnnoro o6Mena ¢ vacruiamu KJI
sue CME (3a cuér momympospaunoctu rpanunt CME). Ipyroe anddepeHUHOHANTBHOE yp-He ONpeNenseT
cutyaunio e CME ¢ yueroMm npeiidoBoro yckopenus uactuy KJI ypapmoit soamoit mepex CME (sto
obbacHger HeGONMBIIOEe IpefBo3pacTaHue MHTeHCHBHOCTH KJI mepen HauamoM MAarHHUTHON 6ypu), a Tawke
obmen ¢ yacruuamu KJI sayrpu CME. OcofeHHO CHIBHBIH 0OMEH HAeT BROML MATHUTHBIX CHIIOBLIX JTMHUI
(c xoadduunenToM mpocaunBaeMOCTH ONU3KUM K efumuLe). ITUM 06BiACHAETCA 3PPEKT MpeaIoHMKeHN
snrencusnocty KJI Brons CIMpPaNbHEIX JTHUHHN MEXIIAHETHOTO MarHHTHoro mond, coeguusiomux CME c
mnaneroit 3emnsa. IlokasaHo, uTO CpaBHEHHE MOMETBHBIX PAcyéTOB C HAYATBbHBIMH NAHHBIMH HaOTIOAEHH
untedcuBHocTd KJI mossomnseT monmyunTh BakHY HHpopMmanuio o cpoiictBax CME M ymapHoit BONHBI,
CYLIECTBEHHYIO O IpelcKa3saHUd 0XXUAaeMO MarHUTHOM OYpH M IPEIBAPHTENBHOM OLEHKY €€ ONaCHOCTH
IU1S CIIYTHHKOB, CAMOJIETOB Ha PETYIAPHBIX aBUATHHUAK, HA3EMHbBIX TEXHONOTUH, U 3HOPOBLA TOAEH.

142

VHXeKIHA COTHEUHBIX SJHEPTUYHBIX YACTUI B MEXIUIAaHEeTHOe
IIPOCTPAHCTBO.

Author: Dr. TIETYXOB, Wsan Cranncnasosut |
Co-Author: Dr. IETYXOB, Cranucnas Usanosuy '
! mﬁA COPAH

Corresponding Author: i_van@ikfia.ysn.ru

TlpeamosaraeM, 4T0 CONHEYHHBe SHepruunple yacTunr! (SEP), cpaBHMMOM MOIIHOCTH PETHCTPHpYEMEIe B
MEXINIAHETHOM IIPOCTPAHCTRE, TeHEPHPYIOTCS 2-Mst Pa3HBIMU MCTOYHHKAMH: 1) B HIDKHER vacTu arMocdepst
HEM3BECTHHIM MEXaHH3MOM YCKOPEHHMsS BO BpeMs CONHEUHON BCISIMIKY M 2) B BepXHell yacTu aTMocdepni
yHapHOM BONMHOU KopomamsHoro BeiOpoca Maccwt (CME). Hccnenyercs wmmxexums SEP or 1-ro us
TIepeyNCIeHHbIX HCTOUHMKOB B MEXIIIaHETHOE IpocTpaHcTBo. ConHeyHas aTMocdepa IpescTaBlieHa B BUAE
chepuueckoit 0GONIOUKM € 33aMAHHBIMM TOMIMHHON ¥ YPOBHEM TYpPOYINEHTHOCTH MAarHMTHOTO IIOJA.
BpeMmeHHas U yriioBast 3aBUCHMOCTH ITOTOKA HHXKEKTHPYEMBIX YACTHI( OIIPENENEHbl U3 PELIEHHS YpaBHEHHA
puddysHH wacTHI[ JUIA COCPENOTOYEHHOTO B IIPOCTPAHCTBE M HMIIYNMbCHOTO BO BPEMEHM HCTOYHHKA.
Hunamuky moroka SEP B MeXIIIaHETHOM TIPOCTPAHCTBE ONPEAENAIOT HIDKEKIMS ¥ PACHpOCTpaHeHHe
yacTHl, B TpencTaBNeHHBIX pacyeTax JUiA ydyeTa pPAacIpOCTPAHEHHS 4YACTHIl MCIIONb30BaHA MOMENb
Kpumuriica. YcTaHOBIEHH! pasiiuus CBOMCTB MOTOKOB SEP Ha BHICOKMX TelHOLIMPOTAX MO CPABHEHHIO CO
CBOIICTBAMM IIOTOKOB B 9KBATOPHANBHOM ITTOCKOCTH, 1) HAauamo IIpUXofa MEepBhIX YaCTHI| 3ala3gbIBaeT Ha
1.5-5 YacoB; 2) MHTepBall BpeMeHN MeXAY HavamoM IIpHXOfa M MaKCHMYyMOM HMHTEHCHBHOCTU Gonblie; 3)
BeIMYMHA MAKCHUMAJbHOM HMHTEHCHBHOCTH Ca00 3aBUCHT OT YTIIOBOTO PACCTOAHMA [0 HCTOUHHKA.
PaccuuTanubie ¢BoficTBa MOTOKOB SEP HOCTaTOUHO XOpOLIO COOTBETCTBYIOT CBOMICTBAM IIOTOKOB YAcTHIl Ha
BBICOKUX TeXMOMIKPOTAX, 3aperHCTPHpPOBaHHbIX nerextopamu Ulysses B 2000-2001 rT.
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Pa3zsuTHe 6a3b MAHHBIX CTAHIUI KocMuyeckux nyuert IC3® CO PAH

Ms. IVKOBHUKOBA, Anna '
! HC3[§/CO PAH

Corresponding Author: luk@iszf.irk.ru

Cozmannag B 2011 roay 6aza mauusix CKJI UC3® CO PAH sxitouaer B ce6s manusle 4-x CKJIl: UPKYTCK.
WPKYTCK2, MPKYTCK3 u HOPUJILCK. Jlokansuele 6a3sl nanHbIX (B]]) ycTaHOBIEHBI Ha KaXMOM CTAaHLUH
KJI IC39 CO PAH. Jlannsle cHHXpOHU3UpPYIOTCA ¢ UeHTpanbHoi Bl Ha cepeepe B . Vpkyrcke. Bee Bl
¢dyuxuuonupywot Ha 6ase CYBI Oracle. Onucans! usmenenus B paborte Bl crannuun KJI UC3¢ CO PAH,
HaTIpaBJIeHHBIe Ha YNyYIIeHHe KayecTBa IpeAcTaBlIsIeMol HHPOPMAIHY, yCOBEepILIeHCTBOBAHHE TIPOLENYPbI
06paboTKH faHHBIX U TpobneMer kaxmoit cranuuy KT IC3® CO PAH.
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Brnusaue obacty 3a ynapHbIM (POHTOM Ha CHEKTP COTHEUHBIX
KOCMHYECKHUX JIy4e.

Author: Prof. BEPEXXKO, Esrenuit Ppuropsesuy '
Co-Aﬁthors: Dr. [IETYXOB, Usan CtaHuCcIaBOBUY 1; Dr. IIETYXOB, Cranucnas Usanosny 1; Dr. TAHEEB, Cepreit Hukonaesny *
! HmﬁA CO PAH

Corresponding Author: i_van@ikfia.ysn.ru

PaccMoOTpeHO ycKOpeHHe CONHEUHBIX KOCMHUECKHX Jydell YHapHOM BOJIHOM, INOPOMXKAEHHOH BhIGpocoM
KOpOHANbHOM Macchl B arMocepe Conmuma. B UMCNEHHOM pEIIEHHM YpaBHEHHS MEPEHOCA WACTUIL B
nudPysuoHHOM TIPHOAVDKEHHH YJYHUTBIBAaeTCs YCKOpeHHe perynspHbuiM (andQy3sHOHHBIM) MeXaHM3MOM,
anuafaTUuecKHe IOTEPH SHEPIHM, HEeNPOHULAEMOCTh IOPLIHA [N YacTHI, cepHUeckas CHMMETpHI.
UsyueHo BiausHuEe 061aCTH 32 yOapHbHIM (POHTOM Ha CHEKTP YCKOPEHHBIX YacTHIL.
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‘

CrieKTp HepropbigeneHuii B ycranoske [IPU3MA-32

Author: Mr. [POMYHIKHH, [mutpuit *

Co-Authors: Prof. TETPYXWH, Anaronmit ; Dr. CTEHBKUH, I0puit % Mr. 3AJIEBA, Erop *; [I-p. SIIMH, Hrops *; Mr. IIETOJIER,
Oner z; Mr. BOJTHEHKO, Brragumnp 2

* ey Ml

? HAM PAH

Corresponding Author: dmgromushkin@mephi.ru

ITpencrapnsiorcd pe3yJabTaThl HCCIENOBAHMA SNeKTpoMarHMTHOM komnoHeHTsl IHAJL: mamepennsle 3a 24
Mecilla CIEeKTp LEHTPaNbHBIX IUIOTHOCTEH U CIIEKTp SHeproBbifeneHuit B ycraHoske I[IPUI3MA-32.
YeraHoBKa COCTOMT U3 32 SH-TETEKTOPOB, B KauecTBe PEFUCTPUPYIOLIETO CIOS B KOTOPHIX HCIIONB3Yercs
CTIeNNANH3UPOBAHHBI HEOPTAaHMYECKUHt COUHTHINATOP (cBeTococTar CJI6-5) Ha OCHOBE CEPHUCTOTO LWHKA
(ZnS), akTuBnposaHHOTO cepebpoM ¢ pobasnenueM LiF oforamennoro go 90% 6Li. Ycranoska crmocobna
OHOBPEMEHHO  pDeTHCTPUPOBATh KakK  SIEKTPOMArHHTHYIO, TaK ¥  HEHTPOHHYI0  KOMIIOHEHTY,
37eKTPOMAaTHUTHAs KOMIIOHEHTA PpEeTMCTPHUpYercs IIOCPeJCTBOM TOHKOTO CHMHTHIIATOpa ZnS(Ag).
TlpusonuTCs cpaBHEHME SKCIIEPMMEHTANBHBIX OaHHBIX C Pe3ynsTaTaMHM MOJEIHMPOBAHHS SKCIIEPHMEHTA.
DKCIepUMEHTANBHO I10Ka3aHa BO3MOXKHOCTh PEIHCTPAiMM 5IEKTPOMATHUTHON KOMIIOHEHTBI TOHKUM
CUMHTHIUIAIIMOHHBIM HETPOHHBIM XETEKTOPOM IIPH MHOXECTBEHHOM IPOXOKIEHUH 3apSKeHHBIX YaCTHIL
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JlonroBpeMeHHEbIEe U3MEPEHUS ITOTOKOB KOCMHUYECKIX nyqen B 3€MHOM
aTmocgepe

Author: Prof, CTOXKOB, 0pui !

Co-Authors: Dr. CBUPYKEBCKUI, Huxonaii 2 Prof. BASUIIEBCKAS, Tanuna % Dr. MAXMYTOB, Bramumup % Dr. CBUPKEBCKAS,
Ans6una % Dr. IOTAYEB, Banepuit ¢

! @{:mueacua uncmuym um. ILH. Jle6edesa PAH

z @{wuecxua uncmumym um. ILH. Jle6edesa PAH

3 Qﬂauuecua uncmumym um. [1H. Jle6edesa PAH

4
¢ Gusuueckui uncmumym um. I1L.H. Jle6edesa

Corresponding Author: stozhkov@fian.fiandns.mipt.ru

TlpencTapneHsl SKCIIEPHMEHTANBHBIE NAHHbIE O ITOTOKAaX 3apHKEHHBIX YACTHL, ITOJyUYeHHbIE B CeBEpHO M
I0KHOT TTONApHOI aTMocgepe, a TakXe B CeBEepHOIT CpeHeIIHPOTHOI aTMocdiepe. B ceBepHBIX MONAPHBIX H
CpeHHUX WINpPOTaX PEeryNsdpHble HaGMIODeHHs IOTOKOB BTOPUYHBIX KOCMUUECKUX JIYUel IIPOBOMATCA C MIONA
1957 r. TIo HacToAee BpeMA. B 103KHBIX IONApHBIX mupoTax (AHTApKTHIA, CTaHIHS MUPHEII) aHANOrHYHEIE
M3MepeHHs MpoBOIATCS ¢ MapTa 1963 r. mo HacTosiee Bpems. Bea atmocdepa o yposHa 3emiu o Beicot &
35 kM Oblma paspgeneHa 1O BeTHUMHe aTMOC(epHOTO RaBleHHA Ha 51 MHTepBal, TaK UTO Mbl HMeEEM
YHHKalbHEIE ANTUTENbHbIE ¥ OXHOPOAHBIE PANBI NAHHBIX O KOCMHUECKHMX JIyyaX Ha pasHBIX BBICOTaX B
aTmocdepe.

Tlonyuennsle HaHHBIE OXBATHIBAOT Gonee mATH 11-METHUX LMKIOB CONHEYHOI aKTHBHOCTH: ¢ Hiond 1957 T. -
cepemuHa 19-TO CONHEYHOIrO LMKJA, IO aBrycT 2014 r. — cepemuHa 24-ro cojHewyHoro iukna. Ilpoeemeno
CpaBHeHMEe MORYMALHMOHHEIX 3P PeKTOB KOCMHUECKUX JTyJell B BhIIIEYKa3aHHBIX COMHEUHBIX LIHKIAX.
Iokazano, UTO KOCMHUYECKHE JIyUH MIPAIOT OCHOBHYIO POJIb B 9JEKTPHUECKHUX ITPOLIECCAaX, HPOUCXOMAIIUX B
3eMHO# aTMocdepe. '

IlposeneH aHaM3 BO3MOKHOTO BO3JEHCTBHA BPEMEHHEBIX M3MEHEHMH IIOTOKOB KOCMHYECKHX JIyuedl Ha
rnobanbHEle H3MEHeHH KITIMaTa.
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TopoBas ~B'ap'I/IaI_II/I$I B KOCMHYECKHX JIyyax, B MEXIINIaHETHOM U
COJIHEYHOM MAartdMTHOM II0JIE

Author: Dr. GUSHCHINA, Raisa '

Co-Authors: [I-p. BELOV,' Anatoly L Dr. BALABIN, Yury z
' IZMIRAN

2 Polar Geophysical Institute

Corresponding Author: rgus@izmiran.ru

Tonosas Bapualys BRIAENEHA C TOMOLIBIO TapMOHHYECKOTO aHanusa B mwiotHoctH KII ¢ sxecTkoctsio 10 IB, B
HaNpsHKEHHOCTH MEXIUIAHETHOTO MarHUTHOTO Ions B, mapamerpe comneusoro serpa BV (mpoussenenus
HATIPsSKeHHOCTH MATHUTHOTO IIONS HA CKOPOCTH COTHEYHOTO BETPa) U B CpelHEM MarHUTHOM mnone ComHia
Bss, OnpeneneHHOM JUIA IIOBEPXHOCTH MCTOUHHMKA CONHEYHOTO Berpa. M3 aHanmsa 3aBHCHMOCTH TOLOBOM
BAPHMAIIMM OT TEMTMOLIMPOTHOTO IONOXEHUA 3eMIM NS PasNHYHOTO HANPABIEHHA OOINEro MArHHTHOTO
nons Connua (A>0 u A<0) monyueHo: _

1) B MEHEMyMaX i OKoJIo MHHUMyMoB CA B HHA€Kce Bss, B MEXTIIaHETHBIX ITapaMeTpax ¥ HHTEHCHBHOCTH
KII BriABnsieTCS TofoBas M IONYTORO0Bas BapHalMs B 3aBHCHMOCTH OT TeTHOILIMPOTHOTO MONOXKEHUS 3eMIH,
(hasa ¥ AMITHTY/A KOTOPHIX CBA3AHA C HANIPABIEHMEM COJTHEYHOTO Tons A>0 i A<0;

2) B TENMOIIMPOTHOM M3MEHEHMM Napamerpa BV B aHanmuaupyeMble TIepHOIBI OTPaXKAeTCA aCHMMETPHS
CONMHEYHOM aKTHBHOCTH B Tonycdepax CONHIA, YTO, B CBOIO OUEDENb, OTpENENieT aAMILTUTYRYy M (pasy
roposoit Bapuanuu B KJL
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OHeHKa BE€IINMYHMHBI IIpCfI(bOBbIX JIOTOKOB B TalTaKTHYECCKHUX
KOCMHMYECCKHUX JIy4dYax

Author: Dr. CAQPOHOB, Bagum !

Co-Authors: Dr, COPOKHH, Hrops % Prof, CTOXKOB, 10puii *
! Mockosckutl usuxo-mexnuveckuit unmumym

¥ Mocxoscxuil Pusuko-mexnuveckuil unemumym

% Gusuueckunt uncmuym um. ILH. TeGedesa PAH

Corresponding Author: stozhkov@fian.fiandns.mipt.ru

BeimonHeH aHanu3 cBa3edl HaONIOMAEMBIX IIOTOKOB TANAKTHMUYECKHX KOCMHMYECKHX JIydell ¢ CONHEUHOMH
aKTHBHOCTHIO. B KauecTBe MHAEKCA CONHEUHOH AKTHBHOCTH MCIIONb3OBATHCH 3HAYEHMS UHMCNA CONHEUHbIX
naten. IIpoBemeHo cpaBHEHHE TIIOTOKOB KOCMHMUYECKHMX Jydeld, H3MEPeHHBIX B ITOJIOKHTENbHBIE U
oTpHuaTeNnbHble Passl 22-TETHUX CONHEYHBIX IHKIOB. CpaBHEHHE BBIITOIHEHO OTAENBHO IS BO3PACTAIOIIHX
¥ CHaIal0IMMX BeTBel COMHEUHOTo UK, OTIHYatoIuxcs 1o dase. Takoe cpaBHeHNE II03BONIAET UCKIIOYHTD
BIMAHHE TENHOMINPOTHl COMHEUHBIX HATEH Ha IIOTOK KOCMHYECKHX JIyvelt.,

[TokasaHo, UTO BKIag HpeiQOBHIX IIOTOKOB TANAKTUYECKHX KOCMHUYECKHX Jydedl B MX OOLIHMIl IIOTOK He
npesbimaer 10%.
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Mopenuposauue naTeHcuBHocTH I'KJI ¢ yueTom rmpocTpaHCcTBEeHHOM U
BpeMEHHOM 3aBUCUMOCTH PEryIspHBIX XapaKTEePUCTHK U CIIEKTpa
¢nyKTyaIui renrnocgepHOro MarHUTHOTO ITOJIS

Author: [I-p. CBUPKEBCKUY, Huxonait *

Co-Authors: Prof. BASUNEBCKAS, Tanuna '; Dr. KATIMHUH, Muxaun '; Dr. KPAIHEB, Muxaun *; Dr. CBUPYKEBCKAS, Anp6una 5
Prof. CTOXKOB, IOpuii |
ty

Corresponding Author: svirzhev@fian.fiandns.mipt.ru

Ilo yacoseim nanrEIM KA "Viucce" ompenesieHbl TOKA3aTeNd CHeKTpa QIyKTyalHii M 3HaUeHUS KOMIIOHEHT
renocepHOTO MarHUTHOTO IIONA BHYTPH CEKTOPHOM 30HHI M BHe ee. IIpOCTpaHCTBEHHOe IIONOXEHHE U
yTTIOBBIE Pa3MEphl CEKTOPHBIX 30H OIIPeMeNITIOTCS HAKIOHOM TefHOCQEpPHOIo TOKOBOTO CNOA K INOCKOCTH
COTHEYHOTO 3KBATOpA, KOTOPHIH HM3MeHSeTcs B LIMPOKMX Npedenax B TedeHHe 11-JIeTHETrO CONHETHOTO
OUKIa. 9TO MPUBOMUT K IPOCTPAHCTBEHHON! M BPEMEHHON 3aBHCHMOCTH Koagduunenta auddysun u K
BapuauusaM HHTeHcuBHOocTH I'KJl, KoppenupyoimuMm ¢ BEeIMYMHOM yTIJa HAaKIOHa TOKOBOTO CJIO4.
PaccMoTpeHa B 4YacTHOCTHM, pONb IIPOCTPAaHCTBEHHOH 3aBHCHMOCTH Kosdduimenta nuddysnu B
ofpasoBaHUM ckaukooOpa3HeIx Bapuanuit unTencuBHocTH I'KJT B 1996-1998 1.
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CrieKTpHbI 9JIEKTPOHOB, IIPOTOHOB U anbla-9acTHI] II0 M3MEPEHUAM
crexkrpomerpa [IAMEJIA

Author: Prof. CTOXKOB, IOpuit *
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! @{wuecxuﬁ unemumym um. ILH. Jle6edesa PAH

2 Hmanus, Poccus, lepmanus, Ilseyus

Corresponding Author: stozhkov@fian.fiandns.mipt.ru

To maumbiM criekrpomerpa IIAMEJIA B mmpokom HHTepBane sHepruii (70 ~ 1000) I'sB momyueHs! CIIEKTpBI
JIEKTPOHOB (37EKTPOHBI IIIOC TMO3HTPOHbI), TIPOTOHOB M anba uacTHU. [N OTAENEHHs SIEKTPOHOB OT
TIPOTOHOB GBUTH MCIIONB30BaHbI TAHHbIE HEHTPOHHOTO leTeKTopa. M3 aHanu3a sKCIepMMeHTaNbHbIX NaHHBIX
CrIeflyeT, YTO 3aBUCHMOCTD YHCIa HEMTPOHOB [UIfl SNIEKTPOHHOTO coGriTHs n(e) umeer BUA n(e) = A(e)Q" k1,
rae Q ecTs SHeproBbIfeNeHHe B KaJOpHMeTpe OT SIeKTPOHa, K1 — MokasaTelb crekrpa. [ns mpoToHOB
Ha6miomaeTcs Takas ke 3aBMCHMOCTb B YMCIe HEHTPOHOB n(p) OT SHeproBhIAeneHHs Q oT mpoToHa: n(p) =
A(p)Q"k2. 3HaueHHd K1 ¥ K2 HE3HAUMUTENILHO OTAUYAOTCA APYT OT APYTa M HPHMEPHO paBHBI 0.65.

TIpn BHINENEHHHN SEKTPOHOB OT IIPOTOHOB KPOME KOMITBIOTEPHOTO aHANH3a AAHHBIX (0T6OP SMEKTPOHHBIX I
TIPOTOHHBIX COGHITHI IO HEKOTOpOMY HaGOpy KpuTepues oT60pa) HCIIONB3OBANCA METOJ BU3YalbHOTO
KOHTpOMs (OPMBI KackafiHo# KpUBOi B Kanopumerpe. CoueTaHHEe KOMITBIOTEPHOTO PasieNeHus coGbITHit U
BU3YANBHOTO TIPOCMOTPA KAKIOTO COGHITHS IIO3BONAET IIPOBECTH CEMEKIMIO SIEKTPOHHBIX COCBHITHH OT
TIPOTOHHBIX C BEICOKOH 5 €KTHBHOCTEIO. '
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AHanu3 Bo3pacTaHUI: KOCMHUYECKUX nyqen 3aperncrpnp0BaHme B
okTa6pe-HOs16pe 2013 T

Author: Dr. MAXMYTOB, Bragumup !
Co-Authors: Prof. BASUIEBCKAY, Tanusta *; Prof. CTOXKOB, I0psit ; Prof. POJIAH, JKan-ITsep % Mr. SVUIMHIIOB, Maxcum *
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? Vuusepcumem Maxxensu, Car Ilayno, Bpasunus

Corresponding Author: makhmutv@sci.lebedev.ru

B paborte ImpeficTaBIeHE! pe3yNIbTATHl aHANMH3A BapHALMI KOCMHMYECKHX JIyYel U CONHEUHOIN aKTHBHOCTH B
TIepHOR  OKTAGPH-HOAOPE - 2013 - . McHonme3yloTcs HaHHBIE H3MEpPEeHMIH KOCMHUECKUX JIydel B 3eMHOM
aTMocdepe Ha PafHO30HMAX, 3aPETUCTPHPOBAHHBIE NETEKTOPOM KOocMHueckux iydeit (nerexrop GCR),
ycraosneHHoM B L[EPHe pms mposemenus pabor mo npoexty CLOUD, a Takke HaHHBIe, TIONy4eHHbIe Ha
MHUPOBOI CeTH Ha3eMHBIX HeHTPOHHEIX MOHHMTOpoB (6asa mamHeIx NMDB). AHanus coiHeyHOMH
(BCIIBIIIEUHO) AKTMBHOCTH BBIIIONHEH IO JAHHBIM HabmomeHuil conHeyHoro H-anbda, peHTTeHOBCKOrO,
raMMa M paguoM3IyyeHHs Ha Ha3eMHBIX yCTaHOBKaX M Ha KocMHueckux anmaparax (GOES, FERMI u np.).
Ocofoe BHUMaHHe yHeIEeHO BO3pPACTAHMAM KOCMHUYeCKHX Jyuel, HabmiopgaBmmnMcs GCR nmerexropom 15
okTabps M 19 HoAGps 2013 . XapakTepHUCTHKHM 5THX - COGBITHIH CXOXH C . BO3PacTaHHAMHY,
3apervcTpHpOBaHHBIMM paHee 7 mapTta 2011 r. u 23 auBaps 2012 r. gerekropom KOBEP, ycTraHOBIEHHOM Ha
acrponoMuueckoM komiutekce CASLEO B Aprenrure. B pa6oTe paccMoTpeHa BO3MOXHas CBA3h TAKHX
BO3pACTAHHIT KOCMHYECKHX JIyuelf, KaK C BCIBIIIEUHOI aKTHBHOCTbI0 CONMHIA, TaK U ¢ IPOIlecCaMH B 3eMHOM
aTMocdepe.
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PacueTHO-3KCIIEpMMEHTAIBHBIN aHAIU3 BKIIaJa COOBITHIL pe3KOTOo
BO3pacTaHHMA IIOTOKOB COTHEUHBIX KOCMHMYECKHUX JIy4Yell Ha
PanMo3IeKTPOHHYIO allllapaTypy C TOYKHM 3pEHUS €€ paualliOHHOM
CTOMKOCTH

Author: TIPOTOIIOIIOB, I'puropuit AnexcaHzpoBu4 !

Co-Authors: AHAIIIVH, Bacumiit Cepreesuu ! KO3IOKOBA, Oﬁbra Cepreesna '; CATHMIKOBA, Hunens Huxonaenna ©
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Correspondlng Auth‘o‘r npk1-niikp@rambler.ru

B noxrnane npencraBneHm pe3yNbTAaTHl SKCIIyaTalluu SieMeHTOB orpacnesoif (Pockocmoc) cHcTeMsr
MOHHUTOPHHTA - BOBJIEICTBUA nonnanpymumx U3NYYEHUIE  KOCMMUYECKOTO  MPOCTPaHCTBA 'Ha
panHOBHeKTpOHHYIO anmnapaTypy KOCMHYECKHX alllapaToB (KA): Cucrema MOHMTOpHHra UMeeT 6OPTOBOM 1
HA3EMHBIE CETMEHTBL. OCHOBHEIMH 3JTeMEHTaMH GOPTOBOTO CETMEHTA SBNAIOTCA AATUMKU WHTETPANbHOlM
HAKOTIIEHHOH ~  JO3HI, $YHKIMOHHPOBaHNE KOTOpBIX OCHOBaHO - Ha ~°  IpHHOHUIAX
MeTal-HUTPHUA-OKCHI-TIONYIIPOBORHMK NO3UMETPUM. Bruto ycranosneno 38 paTunko Ha 19 KA (mo mea na
xaxnsiit KA) saunnas ¢ okra6ps 2008 roga. KA GyHKIMOHMPYIOT Ha KpYTOBOH OpGHTE ¢ BEICOTOMH 20000 KM,
IlpoBonuTca avanmu3 IONETHBIX MOAHHBIX, IONYYEHHBIX 3a [NHTENBHOE BpeMs, B TeUeHHE KOTOPOIo
Habmonanuch coObITHA aHOMAIBHO PE3KOTO BO3PACTAHMA MOIIHOCTH R03bl. [laHHBle aHANH3UPOBAIUCH C
y4eTOM M3MepeHHIT XapaKTepPHCTHK KOCMHYeCKO IIOTOAB B MOMEHTh! AaHOMAIbHBIX BO3PACTAHUI, BKITIOYas
xapaktepucTukd cobprTnit CKJL

Bout mpoBefieH pacueTHO-SKCIIEPHMEHTANbHBIN aHANH3 BKIafa PasiNMYHBIX YACTHI B MOIIHOCTH NO3BI B
MOMEHTHI ee aHOMANbHOTO Bo3pacTaHusd. IIpy aHany3e HCIOMB30BANHCE Pe3YNbTAThl GOPTOBBIX U3MEpPEHUH
MIOTOKOB 3apsKeHHBIX uacTHI B MoMeHT coObiTuit CKJI u yuuthiBanack peanbHas KOHQUTYpausa 3auliThl
JaTyHKa.

106



153

Hosble BO3MOXXHOCTH HEMTPOHHOr0 MOHMTOpa Ha cT. Bakcan

Author: Prof. BAIIEHIOK, 3ayapx !

Co-Authors: Dr. TETKOB, Banepuit % Dr. BAJIABUH, I0puit ; Dr. JDKAITIYEB, Jaxup % Dr. TBO3/IEBCKUY, Bopuc '; Mr.
TEPMAHEHKO, Anexceit |; KYIXKAEB, Anexcannp ; MUXAFIOBA, Ontra % KYYME3OB, Asper % XAIDKHEB, Myca6u °
' 1IrY PAH

¢ YAy PAH

Corresponding Author: gvozdevsky@pgia.ru

Hesrponnsrit morutop (HM) na cr. Bakcan cymecteenno oGnoBmicst, OH OCHallleH HOBOM CKOpOCTHOIA
CHCTEMO¥ perucTpauuy, QHKCHPYWOINei NMPHUXOJ KAXKIOro MMITylIbca ¢ TOWHOCTbIO 1 Mkc. C sToit ke
TOYHOCTE OCYILECTBJIEHA NpHBA3Ka maHHEIX HM k manneiM ycranosku IITAJI «Kosep». BpemenHble MeTKH
PPS ot npuemnuka GPS mocrynaior B HM u ofecrmeunpaioT NpHBA3KY K MHPOBOMY BpEMEHH C TOIt e
touHocThI0. Cospan HoBbIE MPD-gopmat xpanenns nHGOpMAUHUM O BpEMeHH TIPUXOMA KAXKIOTO HMITYJIbCa.
Hopas cucreMa c6opa mpegHa3sHAa4yeHA [NMA MCCIeSOBaHHs OBICTPHIX (HECATKH M COTHM MKC) ITPOLECCOB Ha
HM: MHOKeCTBEHHOCTb, afpoHHble NHBHH. OObequueHHe ¢ BBICOKON TOYHOCTBIO AByX mpubopos (HM u
«KoBep») 1103BONAET ITPOBOAHTH KOMIIIEKCHEIE HCCIIEAOBAHMSA B Pa3HBIX KOMIIOHEHTaX KOCMUYECKUX JTy4eit,
KpoMe cTanmapTHOro paspelneHus B 1 MHH HOBasi CHCTeMa II03BONseET rnoiyyars u3 MPD-daitnos cuer HM ¢
MOBHIM BPEMEHHbBIM Pa3pelleHHeM BIIOTS 0 1 CEK M MeHEIIIE, €CIH TaKasd 3a/1aya BOIHUKAET.
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IlepBnie pesyanaTm [IOYICKa HeI/ITpI/IHHHX BCILIECKOB TI0 COBMECTHBIM
DAaHHBIM BHCT )54 LVD

HOBOCEJIbHEBA Pma
' UM PAH

Corresponding Author: rivinov@yandex.ru

[TepBble pe3ymbTATH! MOMCKA HETPUHHBIX BCIUIECKOB 1O COBMecTHHIM HaHHbM BIICT u LVD

P.B. Hosocensuesal, HIO. Aragonosal, B.B. Amuxmunl, M.M. Bonues1, B.B. Bonuenxol, T.B. Bomuenkol,
VM. [Izanapobal, P.. ‘Ennxeenl, M.M. KoqxapOBl IOCID Honocenbuenl B.B. TleTkosl, 2 Or. mecxaﬂl
A<I) Snmul u LVD Konna6opaum '

1MucTuTyT spepHbix nccnenoranuit PAH, Mocksa, Poccust
2WucrutyT acrponomus PAH, Mocksa, Poccus

Koppenuundﬂnmﬁ aHANMHU3 NAHHEIX YCTAHOBOK, pal0oTAoLIMX B’ PeKHME TIOMCKA HEHTPHHHBIX BCILUIECKOB,
1M03BONAET ¢ GonbIueit UyBCTBUTENBHOCTBIO TIPOBOJIUTE ITOMCK HEMTPHHHEIX BCITBIIEK OT KOMIANCHPYIOUIHX
3BE3Jl, MOBBICUTb HOCTOBEPHOCTb 3apeTMCTPHUPOBAHHEIX HEHTPHUHHBIX CHTHATOB M OCYIIECTBNATh TOMCK
PEAKHX HEHTPHHHBIX COOBITHI 0T TaJJaKTHYECKUX M BHETAAKTUYeCKUX MCTOUHHKOB HEMTPHHO.

B panHoi paboTe omucaHa MeTORMKA M IIPHBOAATCH IIPENBapUTENbHEIE PE3YNBTATHI COBMECTHOTO IOMCKA
HENTPHHHEIX BCINIECKOB II0 9KCTIEPHMEHTANBHBIM NAHHBIM [BYX YCTaHOBOK: BakCaHCKOTO MOZ3EMHOTO
cuuHTHAnuonHoro teneckona VAW PAH (BIICT) u LVD, Gran-Sasso. Ofe yCTaHOBKH HCIIONB3YIOT
CUMHTHIIIATOP Ha OCHOBe yafrr-crupura, $C_{9JH_{20}$. .

Ilnst CoBMeCTHOTO aHaNM3a HCIIONb30BANKCH NaHHBIE YCTAHOBOK, ITONyUeHHbIe B 2012 ToRy Imo 3ajaye IOMCKa
HEHTPUHHBIX BCIBILIEK OT IPABUTALIMOHHBIX KOIUIATICOB 3Be3n. OCHOBOM NOMCKA HEMTPHHHBIX BCILIECKOB
ABJISieTCd WAEHTUPUKAIU KITacTepOB COORITHI B PUKCHPOBAHHEIX BpEMEHHBIX HHTepBanax [1 - 4]. Ha BIICT
oxunaeMoe coObITHE OT KOJIAICa 3Be3Rbl NOIDKHO BBITIIAHNETh KaK CEpHs ORMHOUHBIX CpabaThIBAHUI
CYETUHKOB B TeUeHHUE BPEMEHH HeHTPHHHOM BCIIBIIKY, IpeIionaraeMas JIHTeTBHOCTb KOTOPOi COCTaBIAeT
10 - 20 cexyHm. B 2012 rogy ua BIICT GbIm0 3aperHCTpHpPOBaHO 616124 OMHHOUHBIX COOBITHS, IIO0 KOTOPBIM
6T MpoBeNEH IOMCK KIIACTEpOB BHYTPH BpPEMEHHOTO OKHa 20 ceKyHZ. ITomck xmactepos B LVD 6bin
npoeenéH s Hafmenusx B BIICT sa 2012 rox knacrepos kparHoctu k_{BIICT} = 3 - 7 (t.e.,, cpaborano k
cyeTunKoB B uHTEpBae Dt = 20 cekyHx). IIpu cOBMeCTHOM aHANM3e MCIIOIB30BATICA CKONBISLIN MHTEpBAl,
BpeMs Hauana kotoporo, t0_{BIICT}, coBnamaer co BpeMeneM cpabaThIBaHHs HEPBOTO CUETYHKA B KiacTepe.
Or6op coberTuit B maHHBIX LVD 3akmiouancd B BIOOpKE OXMHOYHBIX TPHITEPOB ¢ dHeprueil E> 5MsB.
Kpatnocts knacrepa B LVD k_{LVD)} onpenensinachk s MHTepBana TOit e HiauTenbHocTH Dt = 20 cekyHi,
Hauvano koroporo t0_LVD B npepmenax 3afgaHHOTO UMCIIa CEKYHN coBlIafgaeT ¢ HauanoM knacrepa BIICT.

TTo sKciepMMeHTAaNbHEIM JaHHBIM 3a 2012 rox OBUIH MONYYeHE! paclpefielleHHs IO KPATHOCTH KIIAcTepoB B
LVD gnsa knacrepoe B BIICT ¢ xpatHocThio 0T 3 mo 5. IlomyueHHble paciipefiesieHus, IPH MCIIONb3YeMBIX

ycnosuax or6opa COGRITHI, MOXKHO OOBICHUTH CIyYalHBIMH COBHafeHHIMH (POHOBBIX coOuTHIT B LVD 1
BIICT. ‘

JInreparypa.

1 OJI. Psxckad. HefiTpuHO OT IpaBHTALMOHHBIX KOJIAIICOB 3BE€3N: COBPEMEHHBIN CTATyC SKCIIEPHMEHTA.
Y®H, T. 176, Ne10, c. 1039, 2006.

2. EH. Anekcees u np. OrpaHuyeHre Ha 4acTOTY KOJJIAIICOB MacCHBHBIX 3Be3 B ['allakTHKe IO HaHHBIM
Habnonenus B 1980-1992 romax Ha BakcaHCkoM MOM3eMHOM CHMHTHIITAIMOHHOM Teneckomne, KT, 1. 104,
B. 3(9), ¢.2897, 1993,

3. H1O. Arajonosa u ap. Ilomck pasnuyHBIX THIIOB HEHTPHHO OT KOJIANICHPYIOLIMX 3BE3[ CIIOMOLIBIO
netextopa LVD. Uss. PAH, cep. dus., 1. 75, Ne3, (2011), 445, 2011.

4, P.B. Hogocensiiesa u 1p. [lonck He/iTpHHHBIX BCIeckoB Ha bakcaHCKOM IOA3€MHOM CUHMHTHIIALMOHHOM
teneckone. Vspectust PAH, cep. $us,, 1.75, N 3, c.453, 2011.
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Kackapaada Mmongens aHoManuu raMMa-CIICKTpOB 6J133ap0B IIpI/I O4YCHDb
BBICOKUX SHEPIrUdx

IDKATIOEB, Tumyp !
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KonnuecrBo axTuBHBIX sapmep ramaktuk {Active Galactic Nuclei, AGN), saperucrpuposaHHbIXx B 06nacTn
ouedsb Bricokux suepruit (Very High Energy, VHE) naseMHbIMM feTeKkTOpaMu, CYIECTBEHHO BO3pOCIO 3a
TocNeRHee RecATHIETHe. 3HAUEHHA KPAacCHOTO CMEIUeHMd JUIS HeKoTopslx 6masapoB (AGN ¢ MoigaeiM
raMMa-Hu3nydeHHeM), MMEIOIINX H3MepeHHEIN criekTp B-VHE-o6nactH (>100 I'aB), coctasnsior z$\approx$0.5.
HepBuuHBIE TaMMa-KBaHTbI MOTYT IIOTJIOIATBCS Ha (OTOHAX skcTparanmakrtuyeckoro ¢ona (Extragalactic
Background Light, EBL). IIpu Takux ycnoBuax MHOTHe MccienopaTeny (CM., Hanpumep [1-4]) nmomararor, uro
HaGmiofaeMBblif CIIEKTDP MOMKEH HMeTh o6pe3aHMe BhIle HEKOTOPOit sHepruu, 3asucduieit or z. OnHako, B
HabniofjaeMbIX CIIeKTpaX HEKOTOPBIX HCTOYHMKOB Takoe OOpe3aHHe OTCYTCTBYET WIH HeNOCTATOYHO
BHIpKEHO. DTO  KaXyllleeCs  INPOTHBOpeude  IONYYHIO = HA3BaHHe aHOMAalMH  POXIEHMs
3MEeKTPOH-TI03UTPOHHBIX Hap” [3]. ,

B nacrosmeit pafoTe pacCMOTpeHHI pa3NUYHEIE MOENH, npeTeHny}omne HA pa3pelucHHe YKa3aHHOTO
napanokca. BonmbimuHCTBO aBTOpOB (B YacTHOCTH, pabort [1-4]), peHeGperano HOTOKOM BTOPHYHEIX (JOTOHOB,
KOTOPBIE MOTYT PO’KAATHCA B 3IEKTPOMATHUTHEIX KacKaax Iio IIyTH OT HCTOYHHKA K HAGNIOMaTeNo i 1aBaTh
BKNa® B HaGmiomaembiii cmextp. B macrodimieit paGoTe ¢ MCTONB30BAaHMEM COBPEMEHHEBIX CTATHCTHYECKHX
METOIOB BIIEpBBIE IIPOBENEHO KOJIHMUECTBEHHOE HCCIIEIOBAHME BO3MOXHOCTH OOBSCHEHUS YIIOMSHYTOMH
aHOMANNH B PAMKaX KACKa[HOM MOMENH. : '
[ToxazaHo, YTO TIpM pasyMHBIX IIPERTIONOKEHHIX O (opMe ramMma-cIleKTpa HMCTOYHHKa, Momenu EBL u
MeranaxkTiueckoro MarautHoro nons (Extragalactic Magnetic Field, EGMF) npouecc poxxfeHus KacKagHbIX
(OTOHOB MOKET CYLIECTBEHHO YMEHBIUATh CTATHCTHUECKYIO 3HAUMMOCTS HAOMIOEHHS AHOMANHH B ClIeKTpe
6na3apoB Ipu OYeHb BRICOKUX SHepPTHsX. B HacTosmee BpeMa kackaHas MoJieNb ABISETCS eIUHCTBEHHOI, He
Tpebywoweil BU ofHoro nomonuutenbrore (ad hoc) upemromoxenus, M Impepcrabnsercas Haubonee
€CTECTBEHHBIM OODBSACHEHHEM “aHOMATHH POXKAEHMA. SIEKTPOH-IIO3HTPOHHBIX map” i HEeKOTOPBIX
Grnasapos.

Cricok nuTepaTypsl
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3. D. Horns, M. Meyer, JCAP, 02, 033 (2012)

4. M, Meyer et al., Phys. Rev. D, 87, 035027 (2013)
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HoBas cucremMa perucTpanuy IMBHEBOM YCTAHOBKH «AHABIPUYMS HA
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Omnmcana HoBag CHCTeMa peTHCTpallMM JHMBHEBOM YCTaHOBKHM «AHIOBIpYH» DakcaHCKOH - HEUTPUHHOK
obcepsaropun VI PAH [1], noszsonsioluas HaGupars HHOOPMALHIO IO BCEM peLAeMbIM HA YCTaHOBKe
$uanueckuM 3apmavaM. IIpuBomuTCa GIOK-CXeMa HOBOW CHCTEME! pemcmaunn, ofcyxpaercs MeToona

' c60pa U NIpEABAPUTEIILHOTO aHATH3a SKCIICPHUMEHTAIBHBIX NaHHBIX.

CHcTeMa perMcTpaliuM YCT@HOBKM COCTOMT M3 JIBYX yacreif, c60p MHPOPMALHH C KOTOPHIX TIPOM3BOAMUTCA
EByMA- He3aBMCHMEIMHM on-line xommbioTepamu. Ilepsas wacTb CHCTEMBI PETMCTpallMU - yCTAHOBKU
npefHasHayeHa AN PerMCTpaluy IMMpokux armocepreix nupHeit (ITAJI) xocmuyeckux myuei. s
IoNnyuyeHHus [AHHBIX OT perHCTpUpYyHollero obopynoBaHHs HcHomb3yercs uHTepdeiic VMEbus. Hanuas
apxuTeKTypa oOnajaeT xopolmeil MacmTabMpyeMOCTbIO, HM3KHM BpeMeHeM 3alepXKH IpH nepenaqe
HaHHBIX, TO3BONAET CO3NATH KOMIAKTHYIO0 CHCTeMy c60pa JaHHbIX.

- Bropas -4acTh CHCTEMB! pETHCTPaMH YCTAaHOBKH HpefHasHaueHa and cOopa uHpopMauuu npu pabore

YCTAaHOBKH B PeXMMeE PETHCTPaliyl ONMHOYHOH KOMITOHEHTBI KOCMUYECKHX ITyyelt. TeMI cuéTa KaXI0To M3
JIETEKTOPOB YCTAHOBKH H3MEpSeTcd KOKAYH MMIDIMCEKYHHY, 4YTO HaéT BO3MOXXHOCTH ~ITPOBOIMTB
HCCIENOBaHNUsA KOPOTKONEPHOAUYECKUX Bapnaunn M TIOHUCK ymfrpaxopomnx BCTIIIECKOB MHTEHCHBHOCTH
KOCMHYECKHX Jyuei [2, 3]. :

Of6a on-line xoMnbloTepa PYHKUMOHRUPYIOT II0A yrpasneHHeM mopuduuuposanHoii epcuu OC RT-Linux.
MaxkcumanbHoe’ 3HaueHHe BpeMeHH JnaTeHTHocTH OC cocTaBiger 50 MMKDOCEKYHZ, YTO II03BONIIET
3HAYMTENBHO MHHHMH3HUPOBATh norepn OaHHBIX M HOBBICUTH TOYHOCTH M3MEPeHHH npOBO).IHMBIX B pexuMe
peairsHoOro BpeMeHH

1. B.B. erkos u xgp., [IpuGopsr 1 TexHuKa axkcmepumMenTa, Ne 6, c. 50, 2006.
2. A .H. T'antonenko u gp., Ussectus PAH, cep. dus., . 77, Ne 11, c. 1597, 2013.
3. ANN. Gaponenko et al., Proc. 33rd International Cosmic Ray Conference (Rio de Janelro, July 2-9, 2013),

0743, 2013,
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ITovick JIOKAJIBHBIX NCTOYHHUKOB HeHTpHuHO Imo ganasiM BIICT.

BONMEB, Myca6u '
!y PAH
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ITonck nOKaMBHBIX HCTOUHHUKOB HeHTpHHO 1o JauHbiM BIICT.

MM. Bonuesl, A.B. byrkesnul, B.J. Bonuenkol, I'.B. Bomuenxol, .M. JIsanmaposal,2, M.M. Koukapos1, P.B.
Hogocensuesal, B.B. ITetkon1,2, A.®. Tuunl.

1IHCcTHTYT ApepHbIX Hecnenobanuit PAH, Mocksa, Poccus
2WucrutyTt acrponomun PAH, Mocksa, Poccus

CrabumbHOCTD M JJIEKTpHUYECKas HEHTPANBbHOCTh [ENAlT HEHTPUHO CaMbIM HANEXHBIM HCTOUHMKOM
HHPOpMaluK © (QU3HYECKHMX INpolleccax, HPOHUCXOAAIIMX B KOCMOCEe Ha GONBIIMX M OYEHb GONBIINX
paccTofHuax. B pafoTe mpencTasneHbl pesynbTaThl aHANM3a NAHHBIX HEHTPHUHHOTO 9SKCHEPHUMEHTa Ha
BakcanckoM mom3eMHOM CHMHTHINIALUOHHOM Teneckome (BIICT). mo mOMCKY NOKaJbHBIX HCTOYHHKOB
HEUTPHUHO.

B nanmoit paGore mpencraBNeHB! Pe3yNbTATHI ITOMCKA JIOKATLHBIX MCTOUHHKOB MIOOHHBIX HEATPHUHO C
sneprueif Beimre 1 I'sB u3 mmkneit momycdepst no nanneiv BIICT. Herrpungetit skcnepument Ha BIICT [1
- 5] mposoxuTes yike Gonee 30 meT ((KMBOE BpeMst pErUCTpanuu — 28 JeT), 32 9TO BpeMs HaKoIeHa 6onbiiasn
CTATHCTHKA HEHTPHHHBIX COOBITHI — Gomee maBYX ThIcsu. Ommcansl xapakrepuctHku BIICT u meromsr
perucTpalMy HEeHTPHHHBIX COOBITHIL, TOKa3aHa 5(QPEeKTHBHOCTD M CTAOMIBHOCTH paGoThl YCTAHOBKH TIO
HeHTpHHHOI 3apmave. [lpencraBneHsl KapThl SKCIO3MLMH IO BpeMeHHM HaOMOMeHHUs U paclpefeNieHus
HEMTPUHHBIX COOLITHI B 3BE3JAHBIX M TaaKTMYECKHX KOOpAMHATaX. [IpHBeeHB! pesyNbTATHl aHATN32
pacmpefieneHUss HEHTPHHHBIX COOBITHIT C HCITONB30BAHUEM DA3NMHYHBIX CTATUCTHUECKUX METOHNOB.
TIpencrapieHH! OPpaHHYEHUA HA IIOTOK HEHTPHHO [T M3BECTHBIX KOCMHYECKUX 06BEKTOB.

1) M.M. Boliev, A.V. Butkevich et al., “Baksan high-energy neutrino experiment”, Proc. of 3rd Int. Workshop
on the Neutrino Telescope, p. 235, 1991.
2) M.M. Boliev, A.V. Butkevich et al., "Search for Astrophysical Sources of Neutrinos and Neutrino oscillation
using the Baksan data”, Proc. of the 24th ICRC, Roma, v.1, p.722, 1995. :
3) M.M. Boliev, A.V. Butkevich et al., “Observation of upward through-going muons with the Baksan detector:
an update”, Nuclear Physics B, Proc. Suppl., v. 70, Issues 1-3, p. 371, 1999.
4) MM. Boliev, A.V. Butkevich et al., "Results with the Baksan Neutrino Telescope”, Proc. of the first
Workshop on Exotic Physics with Neutrino Telescope (Uppsala, Sweden, September 20-22,  2006), Uppsala
University, 2007, p. 19 (arXiv:astro-ph/0701333).
5) M.M. Boliev et al,, “Search for muon signal from dark matter annihilations in the Sun with the Baksan
Underground Scintillator Telescope for 24.12 years”, Journal of Cosmology and Astroparticle Physics, 09, 019,
2013.
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MeTreoponoruueckue 3¢pexTbl MIOOHHON KOMIIOHEHTHI TOPHBIX
MIOOHHBIX JIETEKTOPOB

1-p. THKE, Buxrop '; Mrs. BEPKOBA, Mapuna !
! UBMHPAH

Corresponding Author: qvark8@yandex.ru

B pabote GBUIM HCCIENOBAHBI MeTEOPONIOTHYUecKHe 3EKTH IOTOKOB MIOOHHO! KOMIIOHEHTbI KOCMHYECKHX
Nyueil, U3MEpPAEMBIX TOPHBIMH NETEKTOPaMM. BBUTH OueHeHB! TeMrepaTypble SOOEKTH M HECKONBKHX
MIOHHBIX TeneckonmoB - YangBaJing (Kurait), Bure (®panuus), Yerevan (Apmenus) and Leonsito
(AprentuHa). [laHHbIE TEMIIEPaTyPHOTO BEPTHKATLHOTO IPOQHMIA aTMOCQEpH! HMCIONb3OBANUCh M3 Tpex
HCTOuHHKOB: maHHble Momenmu GFS (Global Forecast System, NCEP/NCAR), maiHble BepTHKAmBHOTO
30HAMpPOBAHMS M J@HHBIE PafUOMETPHIECKOro 30HANpoBanus arMocdepst npubopom SABER co cryTtHuka
TIMED. Janusie paccmarpnnaemmx B paborte MIOOHHBIX TEeCKOTIOR Gwm MCTIpaB/IeHB! Ha TEMIEPATy PHI

:-)d)(,’pex'r
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_I[riHaMI/IKa' BHYTPEHHETO pannaHMOHHoro mosica B reueHue 2006-2014
roja Imo JaHHbIM SKCHepI/IMeHTOB PAMELA u APUHA

Author: Mr, MALAKHOV, Vitaly '
Co-Authors: Dr. ALEKSANDRIN, Sergey ; Dr. BAKALDIN, Alexey % Mrs. BATISCHEV, Alexey '; Prof GALPER, Arkadiy '; Mr.
‘KOLDASHOV Sergey ' MAYOROV, Andrey  Mrs. MAYOROVA Marina
* NRNU MEPHI - ' '
2 National Research Nuclear University “MEPhI”
® National Research Nuclear University MEPhI (Moscow Engineering Physics Institute)

Corresponding Author: ym7depmephi@gmail.com

CymecTBylolmue SMIHPHUYECKHEe MOMNENM pafgMallHOHHOTO IIOSica HE TIO3BONAIT BBIYHCIATH IOTOKH
‘3aXBAaYEHHBIX: YAaCTHIL €~ y4ETOM H3MEHAILIelHCcS CONHeuHOM akTuBHOoCcTH. IlluMpoko wHcmomedyemas Ha
AaHHBIT MoMeHT Momenb AP8/AE8 naér BO3MOKHOCTE PACCUMTATb ITOTOKHM TONBKO B IIEPHONBI COTHEYHOTO
‘MakcMMyMa M MUHMMyMa. Ha ceromHsamnuit geHb OTKPHIBAIOTCA HOBBIE BO3MOKHOCTH IS U3MEPEHNH B
pamuanuonHoM nosce. Haunzas ¢ 2006 roma M mo HacTosLlee BpeMa Ha GOPTY KOCMHYECKOTO amIapaTa
‘PECYPC-IIK1 mposogsrtca sxcriepumenTsl PAMELA n APUHA. PAMELA - criekTpoMeTp AN U3MepeHHi
TIOTOKOB aHTHYacTHL B KocMHMueckux uayuax, APMHA mnpemHasHaueHa JuIi H3Y4YeHHUS BCIIECKOB
BBICOKODHEPTeTHUHEIX YacTHil B MarHHTOcPepe 3emmit. Heo6xomnMo 0TMETHTS, UTO KpoMe OCHOBHBIX 3aflay
5TH TpUGOPH TIO3BONAIT IPOBONMTb W3MEPEHHs IOTOKOB 3aPMKEHHBIX UACTHI[ BO BHYTPEHHEM
pamMauuoHHOM Trosice.  IkcrepuMeHTHt PAMELA m APUHA oxBaTeiBaloT SHEpreTHMUecKHil RHUanasoH
3apKEHHBIX wacTHi, of 30 MsB smmors no rpamumer saxsara (~2 I'sB). HempepreiBHble namepeHus
HOKPHIBAIOT BpeMeHHOM HHTEPBaJl, BKITIUAIOINI B cebs (assl caia, MUHMMYyMa, POCTa M MaKCHMyMa 23/24
CONTHEYHHIX IMKJIOB. B JaHHOM [OKNage IpeicTaBleHa BpeMeHHas 3aBUCHMOCTb IIOTOKOB IIPOTOHOB BO
BHYTpeHHeM pajuaurioHHoM mosce (1.11<L<1.20, 0.18<B<0.22 Tc¢) B TeueHHe YKa3aHHOTO IIPOMEXYTKA
BpeMeHH, IIONy4YeHa 3aBHCHMOCTb IIOTOKOB OT YPOBHS CONHEYHOW aKTHBHOCTH. IIoKazaHO, 4TO BeTHYMHA
TIOTOKOB NPOTOHOB HA TPaHMIE PAMHALIMOHHOTO TI0SCa HAXOOUTCA B aHTUKOPPENAILUM IO OTHOLIEHHIO K
¢dase CONMHEUHOTO MKNIA, IIPH TOM B MUHMMYME CONMHEYHOH! aKTUBHOCTH IOTOKM IIPOTOHOB B HECKONBKO
pa3 BEILIE, YEM B MAKCHMYyMEe.
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MeTteoponorudeckue 3ppeKTh MIOOHHOI KOMIIOHEHTHI TOPHBIX
MIOOHHBIX JeTeKTOPOB.
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M.Berkoval, M. Zazayan2, M.Ganeva3, Zhang Ji Long4, Jean-Pierre Raulin5, A.Osipenko1, V.Yankel.

1 VHCTHTYT 3eMHOTO MATHETM3Ma, HOHOC(ephl M pacIOpocTpaHeHMs pamuoBonH uM. H.B. Ilymikosa
Poccuiickoit akagemun Hayx (MI3SMUPAH), Mocksa, Tpounk

2 Yerevan Physics Institute, Armenia

3 Ernst-Moritz- Arndt-Universitat Greifswald, Germany

4 Institute of High Energy Physics, Beijing, China

5 National Council of Scientific and Technical Research, Argentina

B cocras MupoBoji ceTu MIOOHHBIX HETEKTOPOB BXOOUT TIONAECATKA TOPHBIX TENECKOIIOB, PACHONIOKEHHBIX
Ha BBICOTaX. BITOTH 70 4500 merpoB. Merteoponornyeckue oPQeKTs! TaKUX JETEKTOPOB HMEIOT CBOH
0COGEHHOCTM M TIPaKTHYeCKM He HCCIeA0Banuch. B pafoTe BHINONHEHBI SKCIIEpHMEHTANIbHBIE OLEHKH
TemrneparypHoro sdexra U TOPHBIX IETEKTOPOB MUPOBOIT CETH. '
JaHHble BEPTUKAJIBHOTO pacIpefelleHs TeMIepaTypsl aTMoc@ephl HCIONb30BANHUCh U3 TPEX HCTOUHHUKOB:
naunsle Momenu GFS (Global Forecast System, NCEP/NCAR), naHmsie BepTHMKaNbHOIO S0HAMPOBAHMS,
naHHble paguoMeTpHYecKoro 30HAMpoBaHHa aTMocdeprr mpubopom SABER co cnyraukxa TIMED. Nanuble
BCEX PacCMATPHBAEMEIX B paboTe MIOOHHBIX TeNIECKOIOB OBLITM HCIpaBleHbl HA TEMIEpaTypHbli sddekr.
Hccrnemopanuchk MeTeoponornueckie s@PexTel Taxux MAeTekTopoB kak YangBaJing (Kurait), Yerevan
(Apmenns), BEO Moussala (Bonrapus), Leonsito (Aprentnna), Bure (®panuus), SlerraNegra (Mexkcnka),
Norikure (fImounsa), GRAPES-2 (Munus).
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Co6pITHS C HyJIeBBIMU ITOKa3aHHUSIMHU MIOOHHOTO JeTEKTopa YCTaHOBI(I/I
IITIAJI MT'Y B NUBHAX C YHUCIIOM YacTHil 1076 — 107

Prof. KAJIMBIKOB, Hutxonait '

! Hayuno-uccnedosamenvekuil uncmumym sdepHoil gusuxu Mockosckozo zocydapemeentozo ynueepcumema umeny M. B. Jlomonocosa
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H.H. Kanmeixos, I.B. Kynukos, B.IT. Cynakos, 10.A. ®omun

Hayymno-uccnenoBaTenbCKUM HMHCTHTYT apepHoii ¢usmxku umeHn J.B.CkoGenpisiHa MoCKOBCKOTO
rocyAapcTBeHHOTO YHUBepcuTeTa uMenu M.B.Jlomorocosa

A6crpaxt

B paGore 1mpoBeneH peaHanus O6aHKa QAaHHEIX IIMPOKMX  aTMOC(epHBIX NHBHEH (LTAJT),
3aperncTpupoBaHHbIX ycraHoeko# IHAJI MI'Y B 1982-1990 rr. OT6upanuch IHBHU, B KOTOPBIX B MIOOHHBI
TETEKTOp TUIOINAnbio 36.4 M2 He HONANO HH OXHOrO MIOOHA. MsyueHme Takmx coGbITHIt IpeacTaBiser
HHTEpeC B CBA3M C IIOMCKOM TaMMa-KBaHTOB B COCTaBe NEPBUUHEIX KocMuueckux nyweti (ITKJI).

Panee HaMH NIPOBOMMIIOCH McCCTemoBaHue Takux cobbituit B IITAJl ¢ wucnom wactun Ne>10"7 u 6bito
IIOKA3aHO, YTO PKCIEPHMEHTANBHbBIE JAHHKIE (48 COOBITHIT C OTCYTCTBHEM MIOOHOB B NleTeKTope Ha 1679
JHBHeH) BeOyT K 3aKIIOUEHHI0 O BO3MOXKHOCTH CYIIECTBOBAHHA IIOTOKA IEPBUYHBIX T'aMMa-KBaHTOB,
cocrasnsmolnero npuMepHo 0.5% ot nonsHoro noroka ITKJI ¢ snepruert soime 54 I13B.

B nacrosiueit pabote paccmorpenst LITAJl ¢ mensmuMm uncnoM uactul. B vacrHocTH, B Ananasoxe Ne ot
1046 mo 2-10"6 m3 6126 NUBHeI, conep)aluxcs B 6aHKe, HyneBble IIOKa3aHUA fAeTeKTopa HablIoaoTcs B 64
nuBHax. Ouenka ¢oHa Takux cobsiTuit ‘B obpruneix [IAJ], momyuennas meromoM Monre-Kapmo, maér
‘3HAUeHHE 57, ‘yTo Gnuako "k sKcuepHMeHTY. OnHako Gonee JeTaNbHLIA aHANM3 TO3BONSET BLIABUTH
HexoTopoe TpoTHBOpeyre. Ecimy or6upars JIMBHHU, B KOTOPHIX OXXMAAEMOE YHUCIIO MIOOHOB, MTONAaRA0IIMX Ha
METEKTOP, He MeHee 11.5 U, Clie0BaTENbHO, BEPOATHOCTD PETHCTPAIIMH HY N He NpeBsimaeT 10%(-5), To Takux
nuBHel okaspiBaercd 14 Ilpu sToM mid 5 NHBHe!l BepOATHOCTb PETHCTPAI[MM HYJS' OKa3bIBaeTCd MEHbIIE
10"(-8), a mma mByx nuBHelt maxe 10°(-14). TIposefieHHBle HAMY OLEHKH TOKA3BIBAIOT, YTO AN OGBIYHOTO
"AMBHA TOBBICHTh’ 3TH BEPOATHOCTH 33 CUET (UIYKTyalUil IUIOTHOCTH MIOOHOB B  HeTEKTOpe H HOCTHYb
TIpPHEMIIEMOTT BEPOSITHOCTH HAOMIONEHHA HYKHOTO YMCNa Ge3MICOHHBIX COOBITHI NIpH CTaTHCTHKe 6-10°3
OKasbIBaeTcsi HEBO3MOXKHKIM. TakuMm o6pasoM, U mpu-umcine yactur B IIIAJl mopamka 10%6 cyinecTByioT
-COOBITHS, KOTOpHIE: CTIENyeT OTHOCUTH K BOZHMKAIOHIMM OT IIEPBMYHBIX T'aMMa-KBaHTOB, XOT MONA TaKUX
COOBITHII 3aMETHO HIDKe, UeM IJIs JTUBHeNH ¢ uuciaoM Ne>10"7,

114



162

Hapa6orka usoromna $"{12}B$ HefirpoHamu B cuuuaTmwuisrope BIICT u
IIOTOK HEMTPOHOB Ha riuybuHe 850 rr/cM${"2}$ |

Author: Mr, KOUKAPOB, Maxtu '
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Vipuna %, HOBOCEJILIEBA, Pura % HOBOCEJIBLEB, 10puit % Dr. TIETKOB, Banepuit % SHUH, Anexceit *
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CoBpeMeHHBIE YCTAHOBKM, TIpefHA3HAUeHHBle MNA M3y4YeHHs peOKUX IpolleccoB (Kak, HalpuMep,
HEHTPHUHHBIX BCIIECKOB 0T CBEPXHOBBIX 3BE€3JI C KOMNIAIICOM Afpa [1]), pacmonaraiTcs riy6oKo TIOR 3eMIIéi
U OCHAINAWTCA CUCTEMON AHTHCOBIANATENLHOM 3aIMMTHI NA TONABICHMH (OHA MIOOHOB KOCMMYECKMX
nyueit. Tem He MeHee, HEHTPOHBI M paJlMOAKTHBHBIE W30TOIBI, POXKHAaeMble MIOOHaMH B OKPYKaOLIEM
TPYHTe U BelllecTBe AETEKTOPa, MOTYT MMHTHPOBATh HCKOMBIE COOBITHA (2, 3, 4].

Ouenka moToka HeiATpOHOB Ha rmyOune 850 rr/cM${"2]$ cnemana mo HapaoTke pagHOaKTHBHOTO H30TONA
$*{12)B$ mHeftTpoHAMHM B CUMHTHINATOPE BHYTPEHHHX IUIOCKOCTeHf DBakcaHCKOro IIOA3eMHOTO
cupuTIuronHoro Tenmeckona (BIICT). flmpa $°{12]B$ B ocHoBHOM poxpmaroTca B peakuuu $°{12)C(n,
p)*{12)B$, meifTpons ke 06pa3yloTca B TeHepHPYEMbIX MIOOHAMH AJEPHBIX KacKagax Kak B OKPYXaiollem
Teneckon rpyHTe, tak u BHyTpm BIICT (B aToM cnyuae, paccMaTpuBas IpembICTOPHIO COGBITHS, MOXHO
BEIAENUTh PORUTENbCKUt MiooH). Pacman $*{12)B$ (cpennee Bpems xM3HM $\tau = 29.1$ MC) IPHBOIHUT K
HOBTOPHOMY CpafaTHIBAHHIO AETEKTOpa, IT03TOMY AN BHIAENeHUST COOBITHII OT HEHTPOHOB IIPOBOXMTCH
TIOMCK ITOBTOPHBIX cpabaThIBaHMIt 0MHOTO M ToTo ke neTekTopa BIICT B TeueHne HeckonbKux $\tau $.

flnpa $*{12}B$ Moryr Taxke NOABNATBCA NP 3aXBAaTe€ OTPHLATENBHO 3apMKEHHBIX MIOOHOB SAPaMH
yrepoma: $*{12)C(\mu*-, \nu_{\mu})*{12}B$. OrpuuarensHo 3aps)keHHble MIOOHB!, IPOHHUKIIHE depe3
AMTHCOBTIANATENHHYW 3alllMTY YCTAHOBKM M 3axBaueHHble spupamu $M{12)C$, Takke paror BKIAg B
IIOCNEOBATENbHbIE CpafaTbiBaHUA OFHOTO M TOIO K€ HeTeKTOpa. TakMe coGBITHS YUUTHIBAIOTCS, KaK
¢oHOBbIE, TPH OLIEHKe TIOTOKA HEXTPOHOB 0 HapaGoTke uzoTona $*{12}B$.

1. OT. Psxckas, HelTpHUHO OT IpaBUTALIMOHHBIX KOJUIANICOB 3BE€3J: COBPEMEHHBIN CTATYC SKCIIEPHMEHTA.
YOH, 1. 176, Ne10, c. 1039, 2006.

2. The KamLAND Collaboration. Production of radioactive isotopes through cosmic muon spallation in
KamLAND. Phys. Rev. C 81, 025807, 2010.

3. The Borexino Collaboration. Cosmogenic Backgrounds in Borexino at 3300 m water-equivalent depth.
JCAP, 1308, 049, 2013.

4, P.B. Hosocenbuesa 1 ap. [Torck HeNTPHHHBIX BCIUIECKOB HA bakcaHCKOM IMOA3EMHOM CLIMHTHIUTALIMOHHOM
teneckone, Mzsectus PAH. cep.pus., 1. 75, Ne 3, c. 448, 2011.
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MHBorue KTUMaTHUeCKHe ITapaMeTphl (TeMIlepaTypa 3eMIH U IIOBEPXHOCTH OKeaHa, JABIeHue, OCAlKH U ap.)
HCITBITBIBAIOT BpEMEHHEIE BapHALMHU C XapaKTepPHBIMH IIEPHOaMH OT HECKONBKUX O HECKOJIBKHX JECATKOB
u 6~one‘e’neT' HeﬂaBeCTHax npﬁtinHa ITUX oéunnnﬁunn BMECTe €O CXOACTBOM Hekd'ropmx u3 bxmx c
U3BECTHBIMU conHequIMH um(naMH CTPIMy.TII/IpyeT IIOCTOAHHBIE HOHBITKH CBﬂSaTB 3TH [Ba ﬂBJ’ICHHﬂ
OCHOBHme apryMeHTm npowua cymeCTBOBaHnﬂ Taxon CBA3U 3a1<moqa}orcsx B TOM, 4TO Bapnalmn
'KnnMaanecxnx TapamMeTpoB He Bcerga nponcxow{r cnnxpom—xo c coomercmymmnMH 11 n 22X-NeTHUMH
CONMHEYHBIMH IIHKJIaMH: tbaaonbm anMr MEXIy HUMH HENOCTOSHEH U H3MeEHAETCs CO BpeMEHEM OT 0° mo
180°. KpoMe TOI‘O, MOI.HHOCTL CHTHana com{eqﬂon aKTUBHOCTH TIpenCTaBnaercs HenocraTquon i
crnMynupOBaHnﬂ paccmannBaeMHx IIOI‘OJIHO KITUMaTHYeCKHX npoueccon 1o KpanHen Mepe, B paMKax
‘LJ’IHHCHHOI‘O nonxona B Hacroameu pa60're MIOKa3aHo, YTO B' HEKOTOPBIX CIyJasx 3TH HpOTHBOpelIHH MOTYT
61,1'1'1: yCTpaHeHm B npennonomeﬂun 4TO KIMMaTH4YeCKUe BapHallMH = ABIAIOTCH BbIHy)KJleHHbIMI/I
'ocuunnﬁuunmn norn Boanencnmem BHELTHEN CUTIBL, CBS3aHHO C COJNHEWHOM ‘@KTHBHOCTRIO, ‘{TO
€CTeCTBEHHO, npennonaraeT Hanmuune co6CTBEHHBIX KNMMATHYECKUX OCIMIIAUHA,

I/Icnonbsyﬂ ypaBHEHHE BbIHy)KI[eHHbIX Kone6a}mn c Bbmyx(na}omen cUNou, onncmnaemou HM3MeHeHHeM
Kom/mecma conHequIx TATeH, OKa3ajoch BO3MOXXHEIM MOIIGIIHpOBaTB HanpnMep, NeCATHNIETHUE H
»22x TIETHHE _Bapuanuu cpem{eronoaoro YPOBHA TOXHOEH B SKBaTopI/IaJII:HOH 30He Bpaanmm YpaBHeHne
ynoane'rnopwrenbl{o Bocnponanonnr IIepHOMMYHOCTE OCAKOB 6Jm31<yro K ItepHomy Hale mo CEepENMUHBI
npomnoro BEKa, nocnenylomyro HHBEPCHIO (baam KoneBaHuit ypOBHﬂ 0CaJIKOB, yBeque}me nepnona u
aMIIJ'IHTyJ:[bI 22-XnmeTHeN KOMITOHEHTB! BapHaLlUuu ypOBHﬂ nomnen eciu npennonomm‘b 41O cobcTBeHHbIE
KonefaHus MMENT NepHOX 31,7 roma. VpaBHeHHe TaxKe TOYHO BOCITPOM3BOOUT Heperympnme ¢dazoBbIe
CIOBUTH MEeXNIY NeKamalbHBIMHU BapHallMAMH OCAJKOB M YHCIOM CONHEYHBIX MATEH B IPEAIOJIOKEHHH, UTO
eCTeCTBEeHHBbIE [leKafanbHble KIMMAaTHUeCKUE BAPUALUH UMeIoT 12.96-1eTHUI Tepuon.
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‘Pa3zpaboTKa KOMITAKTHOTO Ha3€MHOTO HEMITPOHHOTO AeTeKTopa

Author: Mr. ®UJIMIIIOB, Makcum '
Co-Authors: Mr. KBAIITHVH, AnexcannpA ; Dr. MAXMVTOB, Bnanmvmp ; Mr. MAKCYMOB Ocmaﬂ ; Mr. BUKTOPOB, Cepreit ';
Prof. CTOKKOB, IOpnu ; Dr. KBAIITHUH, Anexcannp H!

4
! Gusuueckuit uncmumym um. ILH. Jle6edesa PAH

Corresponding Author: mfilippov@frtk.ru

B pamkax xomnabopauuu mexpy PUAH um. ILH.JleGenesa, Yuusepcurerom Makkensu (Bpasunusa) u
HauuoHanbHBIM HMHCTUTYTOM KOCMHMuecknx wuccinenosauii (INPE, Bpasunua) B Hacrodmiee Bpems
paspafarbiBaeTcs  HeMTPOHHBIH  JerekTop. JlaHHOe  YCTPOMCTBO  HAIpaBIeHO Ha  HM3yueHHe
BBICOKO3HEPTETHUECKUX ABNeHnH Ha CONHIle U AMHAMHYECKHX IIPOLeccos B aTMocdepe 3eMIH.
HellTpOHHEBIl [ETEKTOP COCTOMT M3 RETEKTHPYIINMX MOXynmel M wuHTepdeiicHoro monyins. HaHHwe c
HETEKTUPYIOLIMX Monyneil (cueT coObITHIl, TeMIeparypa, AaBlIeHHMe) IepemalTcis Ha HMHTepdeiCcHbII
MOJYJb, THE MPOMCXOMUT OKOHUaTenbHas o6paboTka MHPOpMALUHY U e€ Ilepefava HO ITOCIET0BATENBHOMY
ugreppeiicy Ha xommbioorep. CrenmanbHo paspaboTaHHOE ITPOTPaMMHOe oO€CHeueHHe II03BONACT
[PHHUMATE, COXpaHiITh U oToGpaxkaTs HHGopMalmo. B nannoit pabore M1 GymieM paccMaTpHBaTh IepBhIe
SKCIIePHMEHTANBHEIE PE3YNbTaThL
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K npobneme AOCTOBEPHOTO BOCCTAaHOBJIEHNS MaCCOBOIO COCTaBa
KOCMHYECKHX JIy4Yel B AuarasoHe sHepruii 104 15- 10 20 3B o maHHBIM
Ha3eMHBIX 9KCIIEPHMEHTOB

Author: Prof. TATYTHH, Anatomuit |
Co-Authors: Dr. PAVKVIH, Poman '; CEPEEPSIKOBA, Tarbasa |

! Anmaiickuii 2ocydapcmeennsiil yHusepcumem

Corresponding Author: lagutin@theory.asu.ru

B pafore paccMOTpeHBI BO3MOXHOCTH TIOBBILIEHHS HaXEXHOCTH BOCCTAHOBJIEHHS MAacCOBOTO COCTaBa
NEPEHYHOrO KOCMMYECKOTO H3NyYeHMs Ha OCHOBE HOBBIX MHOTOMEDHEIX KDUTEPHEB, YUHTHIBAIOIIUX
CBOWCTBA yHHBepcanbHocTH B passutuy IJAJI, crabunbHble B OYeHb INMPOKOM AMANa3sOHe MEPBHUHBIX
9HePTHil ¥ OHOBPEMEHHO CaGouyBCTBUTENbHbIE K MORENH aXpoH-HePHEIX B3AMMOIEHCTBUI. PeaynbraTh
pacuetros CORSIKA/EPOS LHC mcrmonmesyloTcs O aHanM3a KOppenauuil ¥ (QUyKTyaluil OCHOBHBIX
SKCTIIEPUMEHTANBHBIX HAONIONAEMBIX C YYETOM BO3MOXHOCTEH HENCTBYIOIMNX TIMOPUAHEIX HA3eMHBIX
YCTaHOBOK M MX IIAHUPYEMBIX HU3KOIHEPreTHUHBIX pacuupenuit. [TokasaHo, UyTo IpeplaraeMslit IIOAXON
nozponser 3(PQEKTHBHO MHHHMM3HDOBATh BIMSIHHME HEONPEHETeHHOCTH MOIENH afpOH-AfEPHBIX
B3aMMOMEHCTBHI, alllapaTypHBIX M METOAUYECKHX IOrpenIHoCTell Ha PH3HUeCKHe BBIBOLLI OTHOCHTENHHO
THIa TePBHYHOM YaCTHI[EL. -
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CnexTpnl IPOTOHOB U AAep B Auara3oHe 10410 - 1020 3B B paMKax
raJIaKTHYECKOTO CIleHapHs nponcxomneﬁnﬂ KOCMHMYECKHX JIydeH

Author: Prof. IATYTUH, Axatonuit |
Co-Authors: Dr. TIOMEHLEB, Anexcaunp '; Dr. BOJIKOB, Hukonait '

! Anmaiickuii zocydapemeennbiil yugepcumem

Corresponding Author: lagutin@theory.asu.ru

B pamkax ramakTH4ecKOTO ClIeHapHs TIIPOMCXOXAEHHA KOCMHUECKHUX Iyueil IpOBEHEHBl pacueThl
SHEPreTHYEeCKNX CIIEKTPOB IIPOTOHOB M Amep. A omMcaHHMAs pacnpoCTpaHEHHA KOCMHYECKMX Iyded B
HEOXHOPOQHOM MEX3BE3OHOM Ccpefe MCIONB3YETCs MOMeNb aHOMAanbHOH AUPQysHH, IpeNcTaBleHHas B
Hawmmx panaux paborax. Cuntaercs, uro HabmogaeMslit B CONHEUHO cHCTeMe MIOTOK YacTHIL POpMUPYeETCS
Kak "mud¢ysHoHHBIME" BKNAmaMH OT ONM3KMX MONORBIX M YHANeHHBIX CTapblX HCTOYHHKOB, TaK M
YacTHMIaMy, KoTophle mnpummnu Ges paccesHus. DBeefleHMe BKIaja HEpPACCEAHHOTO — HM3NTYUEHHS,
OTIpeReNIIIEro IIOBefeHHe CIIEKTPa KOCMHYECKUX Tyuei B 06IacTy CBEPXBBICOKMX HEPIHit, 00yCIOBIEHO
nanuyuem Gonpiirx npoberos yacTul ("noneTos Jlepn") B ¥CTIONB3yeMOIT MOZIENH aHOMANbHOM ANGPY3UH.
IMoxazaHo, YTO B paMKax MAHHOTO IIOAXOJAa MOXHO OGBACHMTH OCHOBHEIE OCOOEHHOCTH HabII0OLaeMOro
CIIEKTpa KOCMHUECKHX fy4ell B AUanasoxe sHepruft 1010 - 1020 5B, ecnu mokasarelb CrieKTpa reHepaniuu
YyacTHI B TAJIAKTUYECKUX UCTOUHHUKAX D Iopsaka 2.85.
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Results from ngh-Altltude Neutron Monitor at the Terskol Peak

Author: Prof. KHOKONOV Azamat !
Co-Authors: Mr. ILGASHEV, Vitaly }; Mr. DZHANIBEKOV, Kazbek1
! Kabardino-Balkarian State University

Corresponding Author: azkh@mail.ru

We are presenting the results of the neutron monitoring of the hadronic component of cosmic rays during
periods of 2011 (October — December ) and 2013 (April-November) by registration system located at 3100 m
above sea level in the neighborhood of mount Elbrus. In 2007 we assembled and lifted the mobile module of
the neutron monitor to Terskol Peak. A stationary post was organized on Terskol Peak in 2009 for placing
"tecording ‘system and the neutron monitor which has one counter lead construct NMe4. The second
unshielded (w1thout polyethylene penal) counter NM64 placed outside construct on the upper panel of
"reﬂector-modulator Data acquisition is performed by the equipment similar to Moscow IZMRIAN and
Apatlte Polar Geophy51cal Institutes one. Utilized software was developed by B. B. Gvozdevsky (Apatites).
One of the two workmg neutron counters SNM-15 and preamplifiers Omega-2 were presented by V. G. Yanke
’(IZMIRAN) and the second one by E. M. Vashenyuk (Apatites). The first monitoring was- performed in
" September 2009 and January, 2010 from stationary data acquisition post we created at Terskol Peak in former
lost geophysical box [1]. It was achieved full automatic monitoring for three months period in 2011. From 2011
till now the monitor is working in full autonomic mode per months periods. During 2013 monitor worked
from April to November. Due to power supply problems in 2012 we have no corresponding data. For counter
placed inside the shield the average event rate is equal to 50 pulses per second and for unshielded one it is 3.2
times less. Our results are compared with data from others mid-latitude neutron monitors for periods
corresponding to Forbush reductions. For example, we registered Forbush reduction began at 25 May 2013,
reaching the minima at 27 May 2013 and return to average level at 30 May 2013. Thrs observatxons was
compared with other monitors. - - : :
At present time the monitor in stationary post is in operation at Terskol Peak Mobile module is ready for
transportation to upper level with lead construct 3-NM64, but the problem is absence of counters.
We developed the systems for data transfer both by VPN and Dial-In Dial-Out over 3/4G channel from
Terskol Peak but it still not working due to absence of funds to provide two wireless (or satellite) industrial
routers and reliable channels.
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JHepreTUYECKUM CIIEKTP M MACCOBBII COCTAB KOCMUUYECKUX NyUell 110
MaHHBIM yCcTaHOBKHM TyHKa-133.

Prof. PROSIN, VASILY !
! Scobelsyn Institute of Nuclear Physics Moscow State University

Corresponding Author: v-prosin@yandex.ru

Hepenkorckas yeranoska TAJ] Tynka-133 qabupaer naHHble O IIMPOKUX ATMOCHEPHBIX THBHAX B TEYEHHE 5
BUMHHUX Ce30HOB ¢ 2009 mo 2014 r. YcTaHOoBKa pacrionoxeHa ¢ TyHKuHCKo¥M gonuue (BypaTus) B 50 KM OT
6epera bBarikana. IlepomavambHO yCTaHOBKa cocrosna H319 KacTepOB IO 7 JETEKTOPOB B KaXKIOM,
pacronokeHHBIX Ha Iomanu ~1 kM”*2. B 2011 r mmomans ycTaHOBKM YBENHYeHa A0 ~3 KM*2 myTeM
noGaBNeHHS 6 KIACTEPOB HA PACCTOSHMHU OKONO 1 KM oT HeHTpa. OGpafoTka SKCIIepUMEHTANBLHBIX JAHHEIX
MPOBONUTCS C IOMOLIBI0 OPUTUHANIBHBIX IPOTPAaMM, B KOTOPHIX BCe PHTHpYIOIIHe U IepecueTHble $yHKIHH
TIOJlyYeHBl M3 aHANN3a MCKYCCTBEHHBIX COOBITHI creHepupoBaHHBIX Io mporpamme CORSIKA pmma
nuanasoHa sHepruif or 3.10°15 go 10718 5B. Jlna kaXmOTO IHMBHS BOCCTAHABIHBAKTCA HalpapieHuUe
IpHXOfia, KOOPAMHATEI OCH HA MNOCKOCTH HaOmioQeHus, NMEpBMYHAs >HEPrus, TNyGHHAa MaKCHUMyMa IO
KpyTH3He (QYHKIMHM aMINTHTYHa-MIHTENBHOCTs M II0 JUIMTENBHOCTH HMITYNIBCA UEPEHKOBCKOTO CBETa Ha
paccroaHHM 400 M oT ocu. B pesymbraTte nomyueH nuddepeHUMANLHBIN SHepreTMUECKUIl CIEKTpP BCEX
YyacTHI[ B AMAaNa3oHe SHepruit 6.10"15 — 3.10"18 sB 3a 1540 uwacoB pafoTsl ycraHOBKH, IIpuBeneHa
3aBHCHMOCTD CpeJHeH IITyGHHEI MakCMMyMa OT SHEeprMM B AWana3zoHe 10°16 — 10*18 sB. Ha ocnosanuun
3TO 3aBHCHMOCTH OLEHEHO M3MEHEHHUE CPeHETO cocTapa ¢ aHeprHerl. OTMeuaeTcs YTOKeNeHHe COCTaBa B
aManasone 1016 ~ 10*17, xoTopoe cMeHseTcq oOIeryeHHeM IIPH TIOCTIERYIOEM POCTE SHEPTHH,
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Bakcanckas HedTpUHHAs o0cepBaTopusi. CoBpeMeHHOE COCTOSTHUE U
MepCNEeKTUBLL.

Dr. [TIETKOB, Banepnit !
! UM PAH

Corresponding Author: vpetkov@inr.ru

O630p COBpeMEHHOTO COCTOfHMSA U IIEPCTIEKTHB pa3BUTHA Daxcanckoli HefTpunHON obceppaTopuu
HucTutyTa spepHsIX HcorenoBanuil PAH.

Baxkcanckas HefitpuHHas o6ceppatopus (BHO) pacronoxena Ha CepepoM Kaskase B nommse peku Bakcan,
Hegaseko OT ropel  Jubs6pyc. O6cepsaTopHs TepBOHaYalbHO  CO37@Balach JuAd  ITpOBENEHHS
$yHAaMEHTATLHBIX HCCIIEROBAHUIT B 0ONACTH HEHTPUHHON acTPOPH3HKM M (QM3UKM KOCMMYECKHX JIyderl.
Tlporpamma wuccieopannit ObcepBaTOpHM ITOCTOAHHO pACUIMpANach IO Mepe BBOZA B CTPOH HOBBIX
ycranoeok. B Hacrosmee spems BHO npexcrasmaer cofoft yHHKaNBHBI KOMIIIEKC Ha3eMHBIX ¥ IIOA3EMHBIX
YCTAaHOBOK, CO3NAHHBIX [NA perieHus (PyHAaMeHTaNbHBIX 3afad B pasMUUHBLIX 0ONMAcTAX HayKu: OT
HEHTPUHHOM acTpOPU3UKHU A0 reoPU3UKU.

O6cyxnaercs poeKT cos3faHus Ha Teppuropry BHO 6ombl1oro CHMHTHIIALMOHHOTO feTekTopa (10 KT unu
Gomee JKHUIKOrO OPTaHHYECKOro CHUHTHIUIATOpA), IIpeJHASHAYEHHOTO [N HMCCIeJOBaHMA IPUPOAHBIX
MCTOYHMKOB HEHTPMHO M AHTHHEHTPMHO M IIpoBedeHHA (yHAAMEHTANBbHBIX HCCIENOBaHUH B 0o6macTH
M3NKK HeHTPHHO M HEHTPUHHOM acTPOoPH3UKH. BaxXHBIM HalpaBlIeHHEM HCCIenoBaHUM OyeT naMepeHue
aHTHHEHTPHHHBIX THOTOKOB U3 Hemp 3emuu (reoHefitpumo). Bombmum mpemmyiecrsom BHO sasnsercs
BBHITO{HOE TeorpadHyecKoe pacrloNoKeHHe (YHANeHHOCTh OT IIPOMBIIITIEHHBIX SOEPHBIX PEaKTOpPOB) M
pasBuTast HHPPACTPYKTypa, IO3BOJSIONTA TIOMECTHTD YCTAHOBKY B TIO[I3EMHOM HHU3KO(POHOBOM MOMEILEHHHN
Ha riny6uHe ~ 5000 METPOB BOXHOTO 3KBUBANIEHTA.
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TecTupoBaHHE CHCTEM M3MeEpEeHUS sapfma Hu :—)Heprpm annapaTypm
HYKJIIOH

Author: TYPYHIAEBCKUY!, Annpeii '

Co-Authors: BACUJIBEB, Oner '; TPEBEHIOK, Brxtop % KAPMAHOB, [imutpuit *; KOBAJIEB, Hrops '; KY/IPSILIIOB, Wnss
TIOAOPOKHBIV, Amurpuit ', TKAYER, Neonun % TKAYEHKO, Aptyp 2

! HUHAe

?ouan

Corresponding Author: torn@front.ru

TTo pe3ynbTaTaM TECTOB, BHIIIONHEHHBIX Ha yckopuTene SPS (CERN) B

2012-2013 rr, IpoBEfiEHA KaTHOPOBKA CHCTEM M3MEePEHHs 3apifa U SHeprUH
ammaparypst HYKJIOH, npenHaBHat{eHHoﬁ Anst opGHTATBEHOTO S9KCIIEPUMEHTA TI0
M3YYEHHIO KOCMUUECKHX JIyUeif BHICOKHX SHEPTHIL. Tonreepxena
PaboToCTIOCOGHOCTD ANMAPATYPhl M €€ TIPUMEHIMOCTD /IS peIeHHS
ITOCTABNIEHHEIX HAYUHBIX 3a[ay.
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Hsyuenue XapaKTEPHUCTHK CONMHEUHOI MOTYIALHMH [0 [J@HHBIM,
Ioly4eHHHBIM B 3KcriepumeHTax «[JAMEJIA» u «APVHA» B 2006-2014
IT.

Author: MATIOPOBA, Mapm{a
Co-Authors: KOJIAILIOB, Cepreu ; IOCEB, limutpuis '; MAMIOPOB, Annpeit '; Dr. MVIXAPIIOB, BnanuMup
! Hayuonanououi uccneaosamenbcxuu A0epubiil yHusepcumem «MHOH»

2 }MHYMH@ﬁ

Corresponding Author: mamayorova@mephi.ru

B paboTe mpemcTaBIeHbl 9KCIIEPUMEHTAIBHEIE Pe3YNbTATH M0 M3YyUeHHI0 3 PexTa COMHEUHOH MOAYISIMI
TamaKTHUeCKHX KOCMIUECKHX Nydell, TIOMyueHHsle crekrpoMerpamu «IIAMEJIA» u «APWHA» B koHIe
23-T0 -~ 'TIepBOIL ' IIOJIOBMHE 24-TO CONHEYHOTO IMKIa. [IpoaHanM3MpoBaHBl 3aBHUCHMOCTH HHTEHCHBHOCTH
IIPOTOHOB ¥ AJEp TellHs ¢ SHepruaMu 45 MaB - 10 I'sB or spemenu. Ha done o6imero Tpenna Habmionawrcs
XapaKkTepHbie 0COOEHHOCTH B BUJIE IOBHIMIEHUI W IOHWKEHHH HHTEHCHBHOCTH YaCTHL C IePUONUIHOCTHIO
1.5-2 ropa. TIpoBeniel KOpPpPENAUMOHHEIN aHATTU3 MEXIY BapHallUAMHU IOTOKA TATaKTHUUECKHX KOCMUUYECKUX
ny4vell ¥ XapaKTepHCTHKaMH COIIHEYHOH aKTHBHOCTH M :IlapaMeTpaMy MeXIUIaHeTHoll cpensl. O6HapyxeHa
BpeMeHHas 3a/lepiKKa MeXAY U3MEeHEHHIMH YIia HaKIoHa rennocq)epnoro TOKOBOTO CJIOSl 1 MHTEHCHBHOCTH

TATAKTHYECKUX KOCMUYECKUX nyqen
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Perucrpanus BbICOKOIHEPTreTHYECKOT0 U3ITYYEeHHS TaMMa-BCILIECKOB
ramMa-teneckornoM "TAMMA-400"

Author: Mrs. ARKHANGELSKAJA, Irene '

Co-Authors: Prof. TAJTIBIIEP, Apxaauit % APXAHTEJLCKUIL, Anppeit %, Dr. TOITYMEB, Huxonait %; Dr. IOPKUH, Opuit % Dr.
CYYKOB, Cepreit *; Dr. LEONOV, Alexey > Prof. PYHLIO, Mitxait 2

! National Research Nuclear University "MEPhI"
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Corresponding Author: irene belousova@usa.net

Tamma-teneckont «TAMMA-400» paspabaTeiBaeTcd KaKk OCHOBHAf YacTh KOMIUIEKCA HAYYHOII AIlMApATypHI,
KoTOpeIii OynmeT ycTaHosieH Ha BbicokoopburtanmsHoM HMC3 «TAMMA-400». [ImaBnoii sapaueit
actpodusnueckoit obceppaTopuu «TAMMA-400» apnfeTcs M3ydeHHe KOCMHYECKOTO raMMa-HIyuyeHHs B
nHamasoHe 3Hepruit 100 MaB — 3 ToB. Manyuenne B TakoM OHANa30He MOXET BOSHUKATh HA PasiIMUHBIX
CTaZMAX SBOMOLUHU AacTpodusmueckMx o6bekToB (kax TamakTHueckHX, Tak M MeTaramakTHUeCKHX -
IynbCaphl, OCTATKH CBEPXHOBBIX, AKTHMBHEIE S/Ipa T'ANAKTHK M T.J.), IIPH B3aUMONEHCTBUM KOCMHYECKUX
Ayued, a TaxKe B pacrafax YacTUll TEMHON MaTepun.

OnuuM u3 HanGoNee MHTEPECHBIX TUIMOB acTpoPU3UUECKHX 0GHEKTOB ABIATCT raMMa-Bennecku (GRB). B
HaCTOAIlEe BpPEMS 3apPETMCTPUPOBAHO Heckonmbko Thiciy GRB B mmanasone E>10 k9B (B ocuoBHOM,
KOCMOJIOTMYECKOTO IIPOMCXOXAEHHUA) M TONBKO B HECKONBKHX HECATKAX CIyyaeB BO BpeMs BCIUIECKOB
Habniopmanocy uanydenue c- Hepruedr E>100 MsB. Hecmorps ma raxkoe ofmnme 3KCIepHMEHTABHOTO
MaTepHana, TIoNHas COTacoBaHHast MOJeNb HCTOUHIKOB TaMMa-BCILIECKOB /IO CHX ITOp He CO3JaHa.
Tonasnsiomee GompHCTBO McToUHMKOB GRB (R KOTOPHIX YHANOCH ONPERENUTH KPacHoe CMEIeHHE)
HaxofmaTcs Ha GONBIIMX PacCTOAHUAX ¢ z>1. B HeKOTOpHIX Cyvasdx BpeMeHHbIe IPodHIH B IUANA3oHAX
BBHICOKMX M HM3KUX SHEPTUH TOXOOHH,, @ B HEKOTOPHIX CYIUECTBEHHO pasiyyaOTCs M MAKCHMyMBI He
COITTACYIOTCA I10 OTHOCHTENbHOI MHTeHcHBHOCTH, Hampumep GRB930131 u GRB050525. B cnekrpax
HEKOTOPHIX COGBITHIT TIPUCYTCTBYET BBICOKOIHEPTeTHUECKasd KOMIIOHEHT], He coTiacylouasncs ¢ Bannosckoix
Mojensio. Bonee Toro, Bo BpeMs HEKOTOPHIX BCIIECKOB HAOIONAETCS OTCYTCTBHE MM IONaBlAEHHE SBHOI
9BONIOLIMH OT JKECTKOTO CIHEKTpd K MArkoMy. Hexoropsie GRB HMeT NpefBECTHUKM B IIHPOKOM
SHEpTeTHUECKOM AHanasoHe.

Xopomee sHepreTuyeckoe (~2%) M BpeMeHHoe (~1 MKc) paspelleHHe TamMa-Tenteckona «[AMMA-400» u
HaliYMe CHOEMMANBHBIX PEeKUMOB  paboThl  TPUITEpHONl CHCTEMBl IIO3BOMUT  obecIeynTs s
3aperMCTPHPOBAHHBIX BCINIECKOB NETATHHOE H3YUeHHEe S9HEPreTUYeCKUX CIIeKTPOB M BPeMEHHBIX mpoduneit.
B wactHoCTH, onpeneneHre MONOKEHHA TOUEK Hepern6a MEXOY PAsNMUYHBIMHU CIEKTPATbHBIMU MOAENIMHU,
TpOBEPKY NPHCYTCTBHUA TeHHEHUHMH M3MEHEHHMS OT JKECTKOTO CIeKTpa K MATKOMY H PeTrHMCTpalMio
BO3MOJKHBEIX CHEKTPANBHBIX 0COOEHHOCTE!, KOTOpHIe MOTIH ObI ACCOL{MHPOBATLCA C IMHMAMM OT paclanos
ME30HOB M BO3MOXKHBIX IIpPOLIECCOB B UEepHHIX JbIpax. KpoMme Toro, 6ymeT HpOBORMTECA OIpenesleHHe
XapaKTepHOTO M MHHHMANBHOIO BPEMEHH IIEPEMEHHOCTH BO BCIIECKe, M3yYeHHe BapHalUM (OpMBI
BPEMEHHOT'0 MpodHIIA B 3aBHCHMOCTHY OT SHepPreTHUeCKOTo AMama3oHa (B TOM UHCIIe M cpaBHeHHe Tpoduieit
B IMana3oHax BBIIE M HIDKe TOYKH Iepernfa MeXIy CIIeKTPaTbHBIMU MORENAMH), a TaK e COIOCTABIeHHE
BpeMEHHN IpHXORa TraMMa-KBAHTOB pa3sMUUHBIX SHEpPrMil M HCIONb30BaHHE 9STOM HHEPOpPMAaUMH A
nposepkn Jlopenn-unsapuanTHocTH. IInanupyeTcs Takke IpoBeNeHHE aHATIOTHYHBIX HCCIENOBAaHHH IIpH
perucTpaniy mpegBecTHHKOB TaMMa-BCIIIECKOB.
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IlepBrie pe3ynbTaThl paboTHl IpoTOTHIIA yeTaHoBKY TyHka-Hiscore.

Author: Dr. CBEIIIHUKOBA, 06085 '
Co-Author: TYHKA-HISCORE, collaboration '
! HUMAD

Corresponding Author: tfl10@mail.ru

JL.T.Ceemnuxosa ot Tyuka-Hiscore xonma6pauuu.

B TyHKHHCKON JONHHE Ha TIOJMTOHE, TAe PacllolioKeHa uepeHKoBcKas ycraHoeBkalyHKa-133, cosmaerca
raMMa-acTpoHomuueckas ycranobka Tymnka-Hiscore (Hundred Square-km Cosmic Origin Explorer) mma
U3YYEeHHs: NCTOUHHKOB TaMMa-U3Ny4yeHHs ¢ SHepruell Oollee HECKONBKHX HecaTKoB T15B. YcraHoBKa
npefcTaBnger coO0if CeTh ONTHYECKHUX CTAHIHE GONBIION YyBCTBHTENBHON IMomagyn. Kawmas craHmmns
comepxut 4 ®IY nmamerpoMm 20 cM, IOMARk cBeTocGopa KAKAOTO MX KOTOPHIX yBelMveHa B 4 pasa C
[IOMOIIBI0 KoHyca YuHcTOHA. ITONMOBMHHEBIN yronm of3opa KMol CTAHIMM O0Kono 30 Tpagycos. 3UMOik
2013-2014 rr Havan pa6oTaTh NPOTOTHUII YCTAHOBKM U3 9 CTAHIIUIL, PacTIONOXEHHBIX Ha PacCTORHHM 150 M
apyr ot apyra. Ilopor xaxporo AMCKpHMHHATOpa MMIIyNBCOB YCTAaHaBIMBAJICA 3a IpefienaMu Iluyma. B
pesymbTaTe TEMII CUeTa KaXkHOM CTAHUHHU B ACHBIE OeanyHHble HOUH cocTapnsn 10-15 I'u. Kaxgsiit ummynsc
oumdpossIBanca ¢ maroM 0.5 He. PazpaGoTanbl METOMB! ¥ TIPOTPAMMBI OIPENIENIEHHs HAIIpaBeH s TIPHXoNa
TIMBHS, TIOJIOXKEHN OCH Ha IIOCKOCTH HaOMIOfeHNUd M SHEPTHH IepBruHOl yacTnusl. M-K Monennposanme
MOKA43aJi0, YTO TOYHOCTh OTIpefeliecHHs IIapaMeTPoB JIMBHS: HampaBleHMs Ipuxoma ~ 0.1-0.15 rpapgyca,
TIONOXeHUs OocH ~ 10-20 M, sHeprum ~20%. BoccraHoBnen muddepeHLMANbHBI SHEPTETHYECKHI CIIEKTp
3apsHKEHHBIX KOCMHYECKHX JIyyelt, HabpaHHsIif 3a 150 yacos paboTs!. [Topor crexrpa npu Tpebobanun 100%
a¢dexTuBHOCTH 0KONO 200 T3B. IIpn cHmxenuu Tpebopanus sPdekrHBHOCTH 0 50% mopor okono 130 TaB.
Pacuer moxasblBaeT, YTO I[IOPOT I TaMMa-KBAaHTOB B 3TOM ciydae OymeT okomo 70 TaB.O6cyxnmaercs
BapHMAHT YCTAHOBKM C MEHBIIMM pacCTOSHMEM MEXOY CTAaHUUAMH M JpyrHe IYTH YMeHbIIEHUs
SHEPTETHUYECKOTO IIOpoTa.
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Pacnpenenenne raMmMa-BCIIJIIECKOB ITO0 KPACHOMY CMEILICHIIO:
CBHAETEIIBCTBA HEOAHIOPOAHOCTH ITOITYIALTNN MIIMHHBIX BCIIJIECKOB.

Mrs. ARKHANGELSKAJA, Irene !
! National Research Nuclear University “MEPhI"

Corresponding Author: irene.belousova@usa.net

dopma pacnpeneneHHs IO KpPacHOMY CMEINEHHIO [Nd ONHOPOMHEIX CeMEHCTB HCTOUHMKOB B Haluef
MeraranakTuke olpeLensierca CBOHCTBAMHU IIPOCTPAHCTBA (eBKIMIOBOrO AN z<l M fie-CHTTEpPOBCKOTO Al
z>1), a TaK ’Ke 3HAUEHHAMH KOCMOJIOTMUECKHX IIapaMeTpoB. B KadecTBe ONHOPOAHBIX BbIGOPOK
paccMaTpUBAOTCA CBEPXHOBHle THIA la (IOMHEIN KaTamor M Ta BHIGOPKA, KOTOpad HMCNONB30OBANACH MNIA
onpenenenus W u L mna nameit MeraranakTvku), AHAIN3 MX paclpefielleHHil 10 KPacHOMY CMEINeHHIO
HOKa3bIBaeT, 4TO 3a YPOBHEM 3s IIPH QIIPOKCUMANUN ORHONKKOBOM (@yHKUMEN Ha 95-97% YpoBHe
3HAYUMOCTH HAXOAUTCH 5-9% COOBITHIA.

B npencrapmenHoit paboTe IPHBORATCS pe3ylIbTaThl aHANH3A BHIGOPKM M3 260 TaMMa-BCIIECKOB C
ONpeNeNeHHO! IIUTETbHOCTRI0 M KPACHBIM CMeIIeHHEM, 3apeTHCTPHPOBaHHEIX B akcriepuMenTe SWIFT u
Gonee wem 300 GRB, HaGmromaBmimxca npuGopom GBM o6cepsatopuu Fermi. [eranbHoe H3ydeHue
pacrpeeneHni II0 KPacHOMY CMeIIeHHHU T 00erx BEIGOPOK IOKA3BIBAET, YTO HA YPOBHE 3HAYMMOCTH 95%
B KAKIOM PpACIPEfeNeHMM INPHUCYTCTBYHT Kak MHUHHMYM JBa MaxcHMyma. IlofgofHas cTpykTypa
COXpAHAETCA, €CNM U3 PACCMOTPEHHS YHANUTb KOPOTKME COOBITMA MOINTENBHOCTH {90<2C, KOTOpble
COOTBETCTBYIOT KJIACCUYECKOMY OITpeNeNIeHUI0 KOpoTKuX cobniTuit (short GRB) 6e3 yuera xoppekuyn
OTHTENBHOCTH IO KPacHOMY CMEIIEHMIO, YTO ITOKA3BIBAeT HEOMHOPOTHOCTH 06eUX MOMYNAUMN AMMHHBIX
serumeckos (long GRB). KpoMe Toro, nmpenpapyTenbHbIi aHATH3 paciipefieNie Nl TI0 KPACHOMY CMEILEHHI0 U
IIATENBHOCTH ITOKA3bIBAET HAJMYHE €Ile OfHON TPYIIIbl COOBITHIL, KOTOPble MOXXHO MHTEpPIPeTHPOBATH,
kak GRB npomexyTouHoit gaurensHoctH (intermediate GRB).
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CucremMa BBIPpAaGOTKH TPUITEPHBIX CUTHAJIOB ¥ KAJIOPHMETD MOJIHOTO
rorJiomieHus Hayyson anmaparypsr "TAMMA-400"

Author: APXAHTETBCKWH, Anppeit |

Co-Authors: Mrs. ARKHANGELSKAJA, Irene % Prof. TATIBIIEP, Apxanuii *; Dr. JOPKHH, IOpmit % Dr. TOMYUEB, Huxonait ; Dr.
CYYKOB, Cepreit *
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® National Research Nuclear University "MEPhI"

3 HayuonanvHuitl uccnedosamensexuil A0epHblil yHusepcumen «MI/I@ﬁ»
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Corresponding Author: angel1966@list.ru

Cucrema (QOpPMHpOBAaHHMA TPHUITEDHBIX M. CUETHBIX CHTHAJoB raMma-teneckoma <«[AMMA-400»
TpefnasHaveHa AN TPreMa IEKTPOHHBIX CUTHANOB (MMITYNhCOB) C JETEKTOPOB KOMILTEKCa HaydHO
anmapatypst «TAMMA-400» 1 BBHIDAGOTKM TO BpPEMEHHBIM M aMIUTMTYAHLIM TApaMeTpPaM MMIYIbCOB
JIOTHYECKUX CHTHATOB, COOTBETCTBYIOIIMX IIPOXOXKAEHHIO Uepe3 amepTypy npubopa ramMma-KBAHTOB,
97€KTPOHOB (TIO3UTPOHOB), HPOTOHOB H smep. JlaHHBIE JOTHYECKHE CHTHANB! HCIIONB3YIOTCA B KAJYECTRE
MacTepoB 3aIlyCKa PerHCTpallii HayuHOI MH(OPMalMH ¢ OETEeKTHPYOINMX cHcTeM mpubopa. B moxmame
npencTaBneHsl ofllee YCTPOHCTBO CHCTEMBI, CXEMOTEXHHYECKHE PEIIeHHs, UCTIONb3yeMBle JUI IOIyUYeHHs
3alaHHBIX ITAPAMETPOB ATINapaTyphbl M CIIoco6bl MX IIpaKTHUeCKoll peanusaluu. PaccMOTpeHa peanH3anus
KanopuMerpa IIONHOTO IOITOMIEHHMs INpubopa H ero B3aMMOAeHCTBHE C cHcTeMoH QopMupoBanma
TPUITEPHBIX ¥ CYETHBIX CUTHANIOB.
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dryopecLieHTHBII HeTeKTOpa KOCMIYECKUX JIy4del I Ha3eMHOM
ycranoBku TYHKA-133

Authors: I-p. INAPAKUH, Cepreit '; Dr. KIHMOB, Hasen '

Co-Authors: Dr. 30TOB, Muxaun '; Mr. TAPUTIOB, Tamu '; Dr. KUZMICHEYV, Leonid % Dr. TKAYEB, Jleonun % Dr. XPEHOB, Bopuc !
! Hiyso
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* omAu

Corresponding Author: sharakin@mail.ru

TYHKA-133 ~ yepeHKOBCKas Ha3eMHas CeTh JETEKTOPOB IO PETMCTPALIMH KOCMHUYECKHX JIyueil B o6JacTu
sHepruit 1016 — 1018 3B. [lanHad ycTaHOBKA IPOXOMUT CEyac CTPEMUTENLHYI0 MOJEPHU3ALHIO CBI3aHHYIO €
paciiMpeHHeM CIIEKTpa HayuyHBIX 3amay jerekTopa. OIHMM H3 JOHONHEHH K CYLIECTBYIOIIEH yCTaAHOBKe
cTaHeT co3faHue (IyOpPeCHEeRTHOTO JeTeKTopa And uaMepenus rpoduna IHAJl u coBMecTHOrO M3MepeHHs
YepEeHKOBCKOTO cBeueHHUs u gnyopectennuu IIAJL 3To 1M03BONUT MPOMU3BECTH B3AMMHYI0 KannOPOBKY IBYX
METOMOB U ITOBBICUTh TOUHOCTBH OIpeAereHNs MaccOBOTO COCTAaBa 3a CUET HEIOCPENCTBEHHOTO HaGNIoNeHNd
makcumyma [IITAJL

®J] cocroMT U3 3epKana-KOHLEHTPATOpa IIOWAABLI0 HOpAAKa 2 KB.M. M MAaTPHLbl QOTONpHEMHHKA M3 64
fAueeK, BHITOMHEHHOH 0 MOAYIbHOMY, npHuitHny. OTMH MOEynb (oTolpHeMHNKa HMeeT 16 KaHanos (8x2),
pasMep OXHOTO IIMKCEN 4 Ha 4 cM, BpeMeHHoe paspemeHue 200 Hc, PaccMaTpuBaeTcs [Ba BapHaHTa 3epkana:
1) MCIIONBH30BAHHE TEXHOIOTMYECKOTO 06pasia CerMEeHTHPOBAHHOTO 3ePKaNa-KOHIIEHTpaTopa OpGHTAIEHOTO
nerextopa «TYC» (romanp ~ 2 M2, gokycHoe paccTosHue 1,5 M); 2) 3epKaia, M3TOTOBIEHHOE II0 CXeMe
Jesuca-KorToHa 13 ceMu chepruecKUX cerMeHTOB Ha CepHUECKoit OTIOPHOM MOBEPXHOCTH.

B mocrmenHeM chyuyae BCe CeMb CETMEHTOB MAEHTMYHBI M IPENCTABIAIT coboil cdepuueckue 3epkama ¢
panuycoM KpuBu3HBI 3090 MM M OMaMeTpOM BXONHOTO 3pauka 620 MM, Pokycupymoiime CBOHCTBa
CeMMCErMeHTHON CHCTEMBI: IIOIAAb BXOLHOTO 3pauka (6e3 yueTa LEHTPANIBHON SKPAHUPOBKH) 2075 cM2;
pasMmep M306pakeHus B LeHTpe 1ons 3peHus (y = 0°) — 2xRMSr = 13 MM, Ha Kpalo rons speHus (y = 5°) ~
2xRMSr = 24 Mm.

Peanuzauus HaHHOH CHCTeMBI B BHMIE eNUHOTO KOHIIEHTpaToOpa IIpeArionaraer pa3paboTKy CHCTeMBI
KpeIeHns M IOCTHPOBKH OTHENBHBIX cerMeHTOB. [ 3Toro OblNa CIIPOEKTMPOBAHA M CHENHANbHAsd
BeepoofpasHas ONoOpHas KOHCTPYKUHMA. 3epkamo M (OTONPHEMHMK paclONaralorcas Ha MOBOPOTHOM
MexaHH3Me, KOTOpHIit Gbin uarotosnen 8 OVAY (y6Ha).
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O npocrpancrBeHHO-BpeMeHHOM pacnipenenennu 3He B rportecce
COJIHEUHOM BCIBIUIKM 20 ssHBapd 2005 1.

Author: Dr. TPOULIKAT, EB. *
Co-Authors: Dr. APXAHTEITLCKAS, U.B. % Dr. APXAHTENBCKUIL, AW 2
! HHH sdeprott gusuxu umenu J.B.Crobenvivina, MY umenu M,B.J/lomorocoga

2 HayuonanvHotti uccmedosamenvexuti sdepHuitl yHugepcumem « MU

Corresponding Author: troi@srd.sinp.msu.ru -

Panee nposemenHoe M3ydyeHHE MOIIHON COTHEUHOH BCIBIUKM 20 fAHBapa 2005r. agepHO-QHM3UUYECKHMH
MEeTORaMM IPHUBENO Hac K BHIBOAY O IOBBIIIIEHHOM cOfepkaHud msorona 3He B o6nacTu snepHBIX peakuui,
PopMHUpYIOIHUX BpeMeHHOH NPodHIb y3KOH HeHTPOHHOM raMMa-NMHHH 2.223 MsB. MopensHble pacuéTs
CpaBHHMBAIICH ¢ HAOMIOAATENPHBIMH JAHHBIMHU 10 FaMMa-H3JIyUeHUI0, TONYyYeHHbIMH annapatom ABC-® ¢
nerexropa COHT-J| na 6opry cnyrauka KOPOHAC-®. MeTogoM cTaTHCTHYECKOTO MOAETHPOBaHUSA GBITH
paccuMTaHbl BpeMeHHBlE OpodUNM TraMMa-M3NyueHMs JuMHMM 2223 ° MsB B  npemmosnoxeHuu
CTOXaCTHYECKOTO XapaKTepa YCKODeHHs, omuchlBaemoro ¢yHkuueit Beccens. Pacuérsi, mpopenesmnble c
HeCKONPKMMH IlIapaMeTpaMH Ipoliecca, II03BOJIUIM BBIABUTb HE TONBKO IIOBBIIIEHHOE YCpeNHEHHOE IO
BpeMeHH raMma-sMHccHH comepkanue 3He ornocurensno Bomopoma 1H: 3He/1H = (1.4%0.15)x10-4, HOo M
BO3pacTaHMe OTHOCHUTENHHOI KOHLEHTpPAlMH cO BpeMeHeM OT 2x10-5 Ha ¢ase pocTa IOTOKa U3NY4YEeHHS B
HeHTPOHHON raMMa-ITHHNK fo 2.0x10-4 Ha dase crana.

B Hacrosmei paboTe MBI IIpeRIIonaraeM, YTO HOHb! Tefud-3, IepBOHAYANIbHO YCKOPEHHBIE B ITPOIIECCE TOTO
UM MHOTO BO3MOXHOTO MEXaHM3Ma YCKOpeHus Ha TypOymeHTHocTH (HampuMep, MOHHO-3BYKOBOH, HIIHM
HOHHO-3BYKOBOM B CKPEI(EHHBIX MAaTHUTHOM ¥ 5JEKTPYYECKOM IIONAX, MIM TENMKOHHOM) 3aTeM
PacTipoCTPaHAKTCA M MOCTEeHHO HakKallTHBaloTes B obnactu gorocdepsr n Hwkneld xpomocdepst. Mexons
U3 9TOTO TIPENTIONOKeH)s, MBI UCCIenyeM Gollee MOAPOGHO SBOMIONHMIO CBOMCTB Homynanuy usorona 3He. B
YacTHOCTH, paccydTaH Temn Hakomnexus 3He B obnacT AfepHBIX peakUuil ¥ HAMIEHO €ro M3MeHeHME 3a
BPEMs TAMMA-HU3IYUeH s, a TaKXKe BO3MOKHbIE 3HaUYeHHs MOTOKOB HOHOB M3 o0nacTi yckopenus. IIpuHaTH
BO BHHMaHHe KyJIOHOBCKHe TTOTEPH SHEPTHH YCKOPeHHBIX HOHOB 3He mpu pacnpocTpaneHuH UX Ko ofnactu
AnepHbIX peaxkuuit. ViccmenmoBaH BKIafl KOHKYPUDYHOINHX fAAEPHBIX PeakIWi. AHATUIMpPYeTca PAX OPYTHX
MMEOImMXC HaOMIOAATeNbHbIX AAHHBIX, TaKKe MOATBEPKAAIOMMX ITOBBIIIEHHOE cofepxaHue 3He B
KCCNERYEMOI1 BCITBIIKE,

MsBecTHO, UTO HanMMYHe MOBBIIIEHHOrO cofiepkanns 3He B mporecce COMHEYHOM BCHBIIIKK OGLIMHO CBA3AHO
¢ TNa3MEHHBIMH De30HAHCHBIMM TIpOTlecCaMH. BO3MOXHO, B IepPCIEKTHBE TOABATCA KPUTEPUH Gonee
TOYHOTO BHIGOpPA MEXaHH3Ma YCKOpeHHd B IIOMOOGHBIX BCIIBIIIKAX, o6oraménnerx usoromom 3He, uto
oIpeeNnseT BAXXHOCTD NETANBHOTO HX H3yUYEHHA.
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H3mepeHys MOTOKOB JENTPOHOB aIb0emo B CITyTHUKOBOM
sxkcriepuMmenTte IITAMEJIA

Author: Mr. KOLDOBSKIY ON BEHALF OF PAMELA COLLABORATION, Sergey !
Co-Author: Prof. VORONOV, Sergey *

' NRNU MEPhI

? National Research Nuclear University MEPhI

Corresponding Author: koldobsky.sergey @gmail.com

dxcnepumenT IIAMEJIA - MexxnyHapomHbI KOCMOQH3HIECKHI SKCIIEPHMENT,
HanpasIeHHBI Ha U3yueHHe IOTOKOB KOCMUYECKHX JIy4ell B IIMPOKOM JUalasoHe
sHepruit, BelcokoTOUHas anmapaTypa SKcIIepHMeHTa IT03BONSIET, CPenU

npouero, MpoBORUTH UAEHTU(PHUKALIMIO M30TONOB BORopoaa. B HacTosueit pabore
TIpeACTaBNeHBI Pe3yNBTATH 110 H3MEPEHHIO CTIEKTpa NeNTPOHOB anbbeno B
uHTepBaine 3Hepruit 100 - 350 MaB/HyKiI0H, IPOBOOUTCH CpaBHEHHE C
MpoBefeHHBIMU PaHee SKCIIepUMEHTaMH M MOJeNsIMHU POXKTEHUS JeiTPOHOB
ansberno.
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IToToku aHTHUAAEP B TATAKTHYECKHUX KOCMHUYECKHX IyYax 0 JaHHBIM
axcnepumenTa «[TAMEJIA»

Author: MAJIOPOB OT UMEHH KONJIABOPALIMM "TIAMEJIA", Annpeit *
Co-Author: Prof. TAJBIIEP, Apxanuit '
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B poxmazme ofcyXpaerTci COBpEMEHHOE COCTOSHME HCCIEXOBAHHIA B OONACTM M3Y4YeHHd MEXaHH3MOB
TeHEepaluy ¥ PacTIpocTpaHeHus anTHaRep B [anmaxTHke.

TlonyueHHHE K HACTOAINEMY BPEMEHM OSKCTIEPMMEHTATHHBIE PE3YNBTATHL CBUAETENLCTBYIOT B TIONB3Y
MOJieNell BTOPUYHOTO NPOHCXOKAEHHS TalaKTHUeCKMX aHTUIIPOTOHOB (POXIEHHE IIPH B3aMMOMEHCTBUH
KOCMUUECKHX JTy4eil ¢ MeX3BE3MHBIM Ia30M), KaK CJE/ICTBUE, UX PETHCTPAlUs O3BONAET U3y4aTh IPOLECCH
YCKOpEeHHs ¥ paclpocTpaHeHHst KOCMHYeCKHX Jiydelf B amakTrke. OMHAKO OUIHOKK M3MepeHH T IIOMHOCTHIO
He HCKIJIKUA0T BO3MOXKHOCTb CYIIECTBOBAHHS NONONHHUTENLHBIX MCTOYHUKOB aHTHUIIPOTOHOB B 06MAcTH KaK
HU3KHX (MeHblIe ~ 100-200 MsB), Tax u Beicokux (Gonbie ~ 100 I'sB) sueprmit. BoamoxHble criocobs!
HHTEPIIpeTALMH NaHHBIX, KaK IIPaBUJIO, CBI3aHBI C OK30THYECKMMH MCTOYHMKAMM, HaIpuMep, ¢
MEePBHYHBIMH YEPHBIMM ABIpaMM MM € TUINOTETHMYECKUMH MACCHBHBIMHM Ca60B3aMMOLEHCTBYIOIINMH
yacTuuaMu TémHoit martepuu (BMMIlamu, or amrm. WIMP - Weakly Interacting Massive Particle).
CymecTBOBaHHE TIOCTENHUX BBIXOMUT 32 PAMKH CTAHARPTHOM MOAENH QU3HMKU 3IEMEHTApHBIX YacTHI, HO
NpHHUMIKAIGHOE 3HaueHHe MMeeT ofHo u3 cBoiicts BHMIloB - ux B3aMMHas aHHUTHIALMS C
ofpa3oBaHvieM Tap M3 YACTHII M  aHTHUYACTWI, HaIpUMep, SIEKTPOHOB/TIO3UTPOHOB WM
TIPOTOHOB/aHTUNPOTOHOB (CETOMHA TAKKe pacCMaTPUBAETCS BO3MOXHOCTD pacnaja YacTHI TEMHO MaTepHK
¢ ofpasoBaHHEM aHTHNENTOHOB MIH aHTHOAPHOHOB). B cBI3M € 5TMM Takoil MCTOYHUK MOXET OOBACHHTH
T.H. «aHoManbHbil sddexr «ITAMEJIbI»», KoTOpHI 3aKimOWaeTcs B 3HAYMTEIHLHOM IIPEBBILEHHH AONH
HO3UTPOHOB B KOCMHUYECKOM HU3NYUYEHHH, HOXXeIH B MOJENH X BTOPUYHOTO 06pasoBaHus.

AHTUEATPOHBL K HACTOSAIEMY MOMEHTY B KOCMHUECKMX JyyaX He 0OHapyXeHBI, HO M MX IOUCK He MeHee
B@)KEH, T.K. OHM MOI'YT (C MeHbIIeH BePOATHOCTHI0) POXKAATECA B TEX XKE MEXaHH3MAaX, UTO M AHTHIIPOTOHBL
AHTHTenuit Takke He OOHapyXeH: B CIy4ae ero BTOPHYHOTO IIPOMCXOXIEHHUS DPacueTHOE OTHOLIEHHE
TIOTOKOB AHTHTENMA M flep TeNHA Malo M He IPeBOCXOAUT ~ 10-12 — 10-14, O6HapyxeHMe aHTHUANEP BhILE
3TOTO 3HAUYEHMS! CBUAETENBCTBOBANO OBl O CYLIECTBOBAHHH [OMEHOB aHTHMATEpHH, KOTOphHIE He
HCKITIOYAKOTC B MOJENAX HEOMHOpOmHOTo GapHocHHTesa. TeM.He MeHee, NaKe YCTAHOBIIEHHE BEPXHETO
TIpefierta Ha II0TOK aHTHAMEP MO3BOJSET ONPENENaTh IIapaMeTpPhl STHX MOJIENelt,
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Telescope Array u Pierre Auger o6cepBaTopuu: CTaTycC, pe3ybTaTHl,
MIAaHbI

Prof. TKAYEB, Urops '
' Han
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Pierre Auger u Telescope Array - coBpeMeHHBle 0GCEPBATOPUM IO PETHCTPAUUK KOCMUUECKUX Nyuel
CBepXBbICOKVMX SHepruit. Pierre Auger camast Gonbliias B MHpe YCTaHOBKA B I0)KHOM NONYINAPUM 3eMIIH,
Telescope Array - COOTBETCTBEHHO B ceBepHOM. Ofe YCTAHOBKM MCIIONB3YIOT THOPHAHBIL METOR
perHcTpanuy UIMPOKHX aTrMocepHBIX IUBHEH, NpPH KOTOPOM HabmomaeMble cOGHMpAlOTCS KakK CETHIo
Ha3eMHBIX [EeTEKTOPOB YACTHI, TaK ¥ (IIOOPECUEHTHBIMM TejleckomaMu. B noknmanme Gymer maH 063op
NOCTENHUX pe3yNbTaTOB, IIONYYeHHBIX STUMH o6ceppatopusaMu. Ocofoe BHUMAHHe GyHeT YHeNeHO
06CYKIEHHIO SHEPTETHYECKOTO CIIEKTPA H XMMHUYECKOTO COCTaBa IEPBUUHBIX YaCTHL, ITIOMCKaM HCTOYHHKOB
U aHM30TPONMM HATIpaBleHHI MX HpHxofa. BymeT paccMorpena MMewnluascs pasHHIA B MHTepIpeTalMu
NAHHHMIX M TIPENCTABNEHbl pE3YNbTATHl HOBBIX IIPOEKTOB, B KOTOPHIX 00e 06CepBaTOpHH YUacCTBYIOT
COBMECTHO.
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Magnetic Bubble for CR experiments in Space

Prof. SPILLANTIN, Piero *
! INFN and University, Firenze, Italy

Corresponding Author: spillantini@fi.infn.it

It is proposed to equip with an intense magnetic field the innovative high granularity, homogeneous, isotropic,
deep cubic calorimeter in development, nicknamed ‘calocube’. A number of identical coils are arranged for
constituting three magnetic torus’s mutually orthogonal forming a ‘magnetic bubble’ wrapping the calocube.
Number and shape of the coils are discussed. Magnetic field intensity, and encumbrance and mass of the coils
are evaluated for a model of the system wrapping a 1m side calocube. A reduced version, with only one
magnetic torus (4 coils) wrapping a 0.8m side calocube is evaluated and discussed.
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Ultrahigh-energy neutrino-nucleon deep-inelastic scattering -
(Tmy6oxo-HeyIpyroe paccessHHe HEMTPHHO Ha HYKIIOHE IIPH BBICOKUX
SHEPrusix) ,

Dr. KOTIKOV, Anatoly *
' JINR

Corresponding Author: kotikov@theor.jinr.ru .

We present a simple formula for the total cross section of deep-inelastic scattermg of ultrahlgh energy
neutrinos on nuclear targets, which is proportional to the structure function

F_2*nu N}(M_ V*2/s, M_V*2), where M_V is the intermediate-boson mass and s is the square of the
center-of-mass energy. The coefficient in the front of F_2"{nu N} depends on the its asymptotic low-x
behavxor It contains an addmonal In(s) term if F_2"{nu N} scales with a power of ]n(l/x)

Hpennomeﬁa npocrax dopmynma pms  momHoro  ceweHus  rmyGoko- Heynpyroro . péécénﬁaﬁm
YIbTPaBLICOKOPHEPTETHUECKOTO HEATPUHO HA HYKIOHE, NPOTIOPLUMOHANIHOE CTPYKTYpHOU ¢yHKIMU
Pynxuun F_24{nu N}(M_V*2/s, M_V*2), roe M_V - macca npoMexyTouHoTo 6030Ha, a § - KBapaT SHEPTHHU.
Koappuunenr mepen F_2%{nu N} 3aBucHT OT ee acMMNTOTHUYECKOTO TOBEHEHMS IIPH MANBIX IHAUEHHAX
nepeMenHoit Brepkena x. OH comepXuT MONONHUTENLHEIA BKIAH, MpOMOpuUHoHansHEeit In(s), ecnn F_2*{nu
Nj Bemer cebs kak cremnens In (1/x).
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Craryc U mepcrneKTuBHI skcriepumenTa TYC

Prof, KHRENOV, Boris '
YSINPMSU © ‘

Correﬁsponding Author: bkhrenov@yandex.ru

Kocmuueckuit SKCHCpHMCHT "TYC (TpekoBas YCTAaHOBKa) TOATOTOBNEH K pa6ore Ha 6opTy cnyTHmca
JJIOMOHOCOB. TnasHas Lenb SKCIEPUMEHTa- OCYLIECTBUTb M3MEPEHHS TPEKOB. c}myopecueﬂunn
aTMocepsl 3eMIM, OCTAaBNAEMBIX MEpPBUUHEIMM UACTHLAMYM KOCMHUECKUX Nydeit ¢ SHeprueidt B obnacTu
sHeprerHueckoro mnpemena [peitsena-3anenuna-Kyspmuna, Jlo 9TOro SKCIIepMMEHTa YacTHIBI C TaKoH
9HepTHell HAOGMOAANTNUCh TONBKO HA3eMHBIMM YCTaHOBKAMM IJIA H3Y4eHUs IIHPOKHUX aTMOCQepHEBIX THBHeIl.
B noxnape npuBORATCS ZOCTUTHYTHIE TIapaMeTpH Ipubopa I M3yYyeHUs KOCMHUUYECKHX JIyyel npenenbHo
Beicokux sHepruit (KJI IIBD) u oueHku orHomenus curhana or wactuy KJI IIBD k myMy HoOuHOI
aTMocdeprl. [aHHbIE 0 1IyMe aTMOC(EpH! MONYYEHBI B CIIELMANBHBIX OINBITAX C IOMOIIBIO JETEKTOPOB
dnyopecuerunn atMocdeps! Ha 6opry crnyraHukoB MI'Y Yuusepcuterckuii-TaTbana. [Tocrasnennas 3agava
H3yUYeHHs OYeHb KOpOTKMX Bcnblmlek ¢myopecuenuun or KJI TIBD (mnurenbHocthio MeHee 100 MKCeK)
mpuBena kK paspaborke npubopa -TYC, ofematoiiero HOMyYHTh HOBBle JaHHBIE O KPAaTKOBPEMEHHBIX
BCIIBIIIKAX ynbTpaduonera B aTMocdepe, Tak Ha3bIBAEMBIX TPaH3HEHTHIX aTMocdepHbIX aBneHuit (TA), He
CBA3aHHBIX ¢ KOCMHMueckuMu nydamu. [ns Gomee momxoro msyuenus TAS mpubop TYC pmomoimen
aetekropoM mzobpaxkenus TAS - xamepoil oGckypa. B mokmame of6CyXpmaercss MOCTAHOBKA H3MEpPEHUI
curHara TAS ognospeMenHo npubopom TYC u kaMepoit o6ckypa.
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du3nKa COMHEYHBIX BCIIBIIIIEK U npoGnema CONTHEYHbBIX KOCMHUUYECKHUX
nyden

Prof. COMOB, Bopuc '

' TAMLI MY

Corresponding Author: somov@sai.msu.ru

[lan KpaTKMil FULTIOCTPaTHBHBIH 0630p IeEpBOTO 3B€HA B CIOXKHOM LEINOUKe IIPOLECCOB, ONpPEReNdiolux
KOMILIEKCHYI0 TIpo6iieMy CONHeuHsIx kocMudeckux mydeii (CKJI), a MMeHHO MX YCKOpeHME B CONHEUHBIX
BCHBIIIKAX, KOPOHANBHBIX BBIOPOCAX MACCHl, KOPOHANBHBIX TPAH3WEHTAX M RPYTUX HECTAlMOHAPHBIX
npoueccax B atMocPepe ConnHua. CormacHo coBpeMeHHEIM. KocMuueckuM wnHabmonenusM ConHua u
OCHOBAaHHBIM Ha HUX TEOPETHUYECKUM IpefCTaBleHHsM nepsruHbiM mcrounukom CKII aensiorcs obmactu
MATHUTHOTO TIEPecOeMHEHNs U KOIIIANCUPYIOLIUX MardMTHEIX JIOByIleK B kopoHe CONHLA M COIHEYHOM
BETpe. '

V3 $u3mKy CONHEUHBIX BCIBILIEK OJHO3HAUHO CIENYeT, 4To NepBuuHOe yckopenue CKII mpomexomur B
KPYIHOMAaCIITaOHBIX MEPeCOeRUHONTNX TOKOBBIX CJIOSX Ha celapaTopaX MarHUTHOTO MO, 31ech U3GHITOK
SHEPTHN MArHHTHOTO TOJIA NpeBpalllaeTcs B SHepruio GBICTPHIX MAarHUTOTHAPORWHAMHYECKUX TEUEHHH TaK
Ha3bIBaEMOI CBEpXTOpsAUeil (C TMeKTPOHHOI TeMIepaTypoii Gonmbine 10 XoB) miasMer, sHeprui0 MOUIHBIX
TETIOBBIX BOJIH M YCKOPEHHBIX O PeNIATHBUCTCKUX SHEPTHH 3apMKEHHBIX YacTHIl. BropHuHoe yckopeHHe
CKJI (moyckopeHMe) M MX BBIXOJ B MEXKIUIAHETHOE ITPOCTPAHCTBO OMPEHeNaioTcs KOINAICHPYIOUMMHU
MATHUTHBIMH JIOBYIIIKAMH.

O6cyxparoTcs crenu(uUecKie CBOMCTBA KPYITHOMAcIITaGHOTO MAarHHTHOTO IIEPECOEMHEHUs C TOUKU
apenns mpobnemsl yckopeHus CKJL Ina 3apsmkeHHBIX WacTHI{ B IEpeCOeMHHAILIEM TOKOBOM ClOe C
TPEXKOMITOHEHTHBIM MArHMTHBIM ITONEM JIE€MOHCTPHPYIOTC YCTOMYMBHIE M HEYCTOMYMBLIE TpeXMepHbie
TPAGKTOPUH YACTHI[, YCKOPAEMBIX IPOMONBHEIM OTHOCHTENHHO CEHMApaTOpa INMEKTPHUYECKHM TIONEM.
O6cyxRnaeTcs MHTEPIpeTARHs ITPOLECCOB, BAKAOMINX Ha YCTOMUYMBOCTD ABIKeHuA. IIpusenensr Ghopmys!
ANA 3HEPrHM YCKOPEHHBIX YACTHI| Ha YCTOMUMBBIX M HeyCTOMUMBBHIX Tpaekropusax. OlleHeHbI XapaKTepHbIe
spemena yckopenus CKJI B TOKOBBIX COAX M KOJUIaNCHpYHOIIMX JoBymkax. OTmeuaroTcs HepemeHHme
3apaun $pusuku ycxopenns CKIL

Jint.: Somov B.V., Physical Processes in Solar Flares, Kluwer Academic Publ.,, Dordrecht, 1992. Somov B.V.,

Plasma Astrophysics, Part II, Reconnection and Flares, Springer Science+Business Media, LLC, New York,
2013.
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OcHOBHEBIE Pe3yNIHTATHI UCCIEAOBAHNI KOCMUYECKUX Tyyent
CBEPXBBICOKMX dHeprui Ha SIkyTckoil ycranoske ITAJI

Dr. IPABVH, Muxaun '

+ oA Co paH

Corresponding Author: pravdin@ikfia.sbras.ru

TIpuBORATCA OCHOBHBIE PE3YNBTATHI IO SHEPTETHUECKOMY CITEKTPY, COCTaBY M aHM30TPOIIHM KOCMHYECKHX
nMyyeit CBEPXBBICOKMX 9SHepruii, momyuennsle Ha SkyTckofi ycramoske IIAJl sa mnocnentee BpeMs.
W3anaraioTcs COBPEMEHHOE COCTOSSHHE YCTAHOBKH M IIEPCIIEKTHBE], CBA3aHHEIE C €€ MOIEPHUBANIMEN.
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dxcniepuMeHT TAMMA Ha r. Aparan B ApMeHHHU - cTaTyc 2014 1
TIOCNe{HUE pe3ynbTaThl

Author: Dr. MAPTUPOCOB, Pomex !
Co-Author: Dr. PAVLYUCHENKO, Victor *
! Epesanckuti @usuueckuit Hnemumym

2 Lebedev Physical Institute

Correspondmg Author rommenmartirosov@rambler.ru

TIpusoxuTCca 0630p COBpEMEHHOTO cocTostHHs sKkcrepuMenta TAMMA no ncenenosanuio TAJ ¢ sueprueit
10%14 - 10"17 5B. YeranoBka pacrionoxeHa Ha I00KHOM CKNOHe T. Aparar B ADMeHMM Ha BbicoTe 3200 M Ham
ypoBHeM Mops (700 r/cm2). T'eorpaguueckue KOOPAMHATHL y'CTaHOBKH I = 400 28' 12" N, A = 440 '10' 56" E.
VcraHoBKa COCTOMT H3 HA3EMHBIX Y TOA3EMHBIX CUMHTHIUIAMOHHBIX IETEKTOPOB, TIPEHASHAUEHHDIX M
PETHCTPALMY SNEKTPOHHO- $oTonnoit u MiooHHOM KomnoHenT HIAJL, cooTsercTsento. 3a BpeMs pa6orm c
2003 roma ObLIO NPOBENEHO HECKOIBKO MOJEPHU3ALMI 11O pacumpeﬂmo ycraﬂosm H ynquenmo ee
Bo3MoxkHOCTeil. - OCHOBHBIMM  TpeOMeTaMH  UCCIeNoBaHUI sxcnepnmema TAMMA " sBnsanmuch
aHepremqecxym CIIeKTp U Maccosbiit coctas ITKY, a Takke quddysHsiit notok nepnwmmx TaMMa-KBaHTOB
BBICOKUX SHepruil. B mocnegHee BpeMs HauGomee BaXHOM TeMaTHKON B skcrepumente TAMMA aBnanocs
HccnenoBaHie IPHPOIE! KONEHA B SHEPreTHIeCKOM criexTpe ITIKY npu snepruu 3x10*15 9B. Brin mposenen
aHaNMM3 SKCTIEPUMEHTANBHBIX JAHHBIX N TOMCKA aHOMANHil B xapaxrepucrukax IIAJl B 3aBucumoct ot
HarpaBlieHHil uX npuxoma B [anaktuueckux KoopmuHaraX. [ 9TOM IeaM MCIIONB30BANCA CIIEIHATHHO
paapa6orannbm nupPy3HOHHO-pA3HOCTHEIT Merod. B kavecrBe xapaxrepucruku’ IITAJT 6sut Bm6pan
«BO3pacT» NUBHA S, Kak HauGoNee MOAXOMALIMIL C (USUUECKON ¥ METOOMUECKON TOUeK 3pe}ma “Ha ocHoge
ananusa 3.38 miH. [ITAJ];, 3aperucTpupoBaHHLIX NOCe TOCHeRHEeH MONEPHHU3ALUH ycranomm, ¢ Xopoureit
CTAaTHCTHUECKOI 06ECTIEYEHHOCTHIO TIONyUeHO YKa3aHye Ha CYIecTBOBaHHMe GIIMBKOTO ucTounuka B I0xxHoM
nonymaplm (knacrep Vela), ot koToporo B 06nacTy Konexa aapemcrpnponaﬁ H36BITOK' «Mononmx» nmmen
accounnpyxoumxca c 6onee NETKMM MaCCOBEIM COCTABOM.

187 S ,
RESULTS FROM AMS EXPERIMENT ON ISS

Dr. CHOUTKO, Vitali !
MIT.

Corresponding Author: vitali.choutko@cern.ch

AMS is the high energy physics experiment, taking cosmic ray data on board of International:-

Space Station (ISS) since May 2011 and expected to operate throughout the ISS life time

(currently up to Year 2024), collecting every year about 16 billions of triggered events. The

high statistics precise cosmic rays fluxes of different cosmic ray species as measured by AMS ‘will be
presented.
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Method of fractional derivatives for the interpretation of spacecrafts data
on solar cosmic rays fluxes

Author: Prof. UCHAIKIN, Vladimir '
Co-Author: Dr, SIBATOV, Renat '
! Ulyanovsk State University

Corresponding Author: ren_sib@bk.ru

Diffusive transport is an important aspect of the propagation of solar cosmic rays in the interplanetary
medium. Until recently, it was believed that the intensity of solar energetic particles can be described with an
ordinary diffusion equation. But experimental data [Perri & Zimbardo, 2007, 2008] and direct numerical
simulation of particle propagation in the presence of magnetic turbulence [Qin et al. 2002, Zimbardo et al.
2006, Pommois et al. 2007] have shown that anomalous diffusion regimes can be found. The term “anomalous
diffusion” relates to the case when the size of a diffusion packet grows with time slower (subdiffusion) or
faster (superdiffusion) then in the normal (Gaussian) case. It should be noted that numerical results predict
superdiffusion for particle longitudinal (with respect to magnetic field line) transport depending on the
turbulence level, the turbulence anisotropy, and the ratio of the Larmor radius over the turbulence correlation
length. Considering only projections of particle trajectories on turbulent magnetic lines, we see a
one-dimensional walk with a finite speed. Taking an inverse power law for the free path distribution leads to
the differential equation with partial derivatives of fractional orders. The corresponding kinetic equation
following asymptotically from the integral equation has been solved by means of the Fourier-Laplace
transform method, Calculations of the electron and proton fluxes with the use of the propagator obtained
from this equation, have confirmed the estimation of the asymptotical tail of the solar particles flux made by
Perri and Zimbardo (2007) and moreover described the flux in the preasymptotical region with another law of
decay.

189

AHanu3 yacToTh! (JOHOBBIX coBIageHUH Ana skcnepumeHToB BIICT n
LVD

Author: Mr. ASHIKHMIN, Vsevolod '

Co-Authors: Dr. AGAFONOVA, Natalia 2; SHAKIRYANOVA, Irina *
' INRRAS

2 Institute for Nuclear Research RAS

Corresponding Author: voleskag8é@mail.ru

TIpoBeéH aHamua COBIANEHWS OTKIMKOB perexTopos LVD u BakcaHCKMM TOH3EMHBIM HEATPHHHBIM.
TENECKONIOM C LeNbI0 IIOMCKA KOppelnsuHoHHHIX 3¢dextop. OmpeneneHsl napaMerpsl ITOMCKA PeNKHX
coBBITHIA, CONPOBOMAAILIUXCA OMHOBPEMEHHBIMI OTKIMKAMH YKa3aHHBIX 9KCIIEPHMMEHTANIBHBIX YCTaHOBOK.
OGpa6oTansl SKCIIepUMEHTANBHEIE JaHHbIe 32 2012 rof. PesynpraThl ipencrabnent B HacToswel pabore.
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-NEUTRON DETECTOR FOR THE GAMMA-400 SPACE OBSERVATORY

Author: Mr. KAIIMITVH, Bragmmp |
Co-Authors: Mr. TAPACKWH, Anron '; Mr. AEJEHKO, Tpuropuit '; Mr. KATIIVH, Annpeit '; Mr. TIOPYH, Esrenmi |
! HUAY MU

Corresponding Author: hel.nidhoggr@gmail.com

Neutron detectors could be effectively applied to gamma-ray astronomy as an instrument for increasing a
factor of proton rejection in orbital gamma-ray telescopes.

This article talks about the neutron detector which is designed to be an additional instrument for separatmg
electromagnetic and nuclear cascades in GAMMA-400 observatory. This is a necessary procedure to eliminate
a proton background during space measurements.

The detector operates in counting mode. It contains four layers of ZnS(T1)+6LiF scintillator and, in particular,
the reaction on hthxum 6 is used to capture neutrons.

Neutron detectors could be effectlvely applied to gamma astronomy as an instrument for increasing a factor of
proton rejectlon in orbxtal gamma-telescopes.

This article talks about the neutron detector which is designed as an additional instrument for separation
between electromagnetic and nuclear cascades in «GAMMA-400» orbital gamma-observatory. This is a
- necessary procedure to eliminate a proton background during space measurements.

The detector operates in counting mode. It contains four layers of ZnS(TI)+6LiF scintillator and, in particular,
the reaction on lithium (1) is used to capture neutrons. Calculated efficiency for 252Cf neutron spectrum
» (average energy 2.3 MeV) is 16.5%. Positional sensitivity is achieved by using multllayer structure and by
collecting; signal from 40 isolated neutron-counting volumes. Identification of each cascade is a result of a
_ combination of time, spatial and quantitative analysis of a useful signal.
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lenepalusg HEMTPOHOB MIOOHAMHM KOCMUYECKHUX JIydel B pa3sIUYHBIX
MaTepuanax ' '

Author: Mr. IOJIVH, Anppeit !

Co-Authors: Mr. MAHYKOBCKUY, Koncrantnu % Prof. PAYKCKAS, Onera % Dr. COBOJIEBCKUM, Huxonait *
! ms:p/

® UM PAH

Corresponding Author: yudin@itep.ru

[pencrasneno mHcclnemoBaHMe HEHTPOHHOTO (OHA, CO3MABAEMOTO -MIOOHAMH - KOCMHUECKMX Iyvell Ha
. PasMHUHBIX TIyOMHAX M JUIA .pasHBIX BeluecTB. TouHOe 3HAHHE 3TOTO (IOHA. YPEe3BBIYAMHO BAXKHO, A
_ TIOA3eMHbIX SKCTIEPHMEHTOB, HANPABIEHHDIX Ha OMCK PEAKUX IIPOLECCOB: MCCIEROBaHMII TEMHO MaTepui,
- HEIITPMHHBIX -CHTHATOB OT ,CBEPXHOBHIX M T.I. IIpOLECCH TeHepanuy M pacHpOCTPAHEHMS HEHTPOHOB
MOZENHpoBaNMCh, MeToRoM Monte-Kapno ¢ momomplo mporpammHoro nakera Geant4. Hacrpoiika n
npoBepka ¢dusnveckux mopeneit Geant4 GbIIM TpOU3BEMEHB! TIyTEM CPaBHEHMs € HAHHBIMHM H3BECTHBIX
SKCTIIEPUMEHTOB, @ TaKXKe pe3ynbTaTaMH MOZeNHpoBaHus TpaHcropTHEIM komoMm SHIELD meckonpkux
MOAENBHBIX 3aaay. MayueHa 3aBMCHMOCTD WHTEHCHBHOCTH TeHEpal[y HEHTPOHOB MIOOHaMH KOCMMYECKHX
ny4ye B CHMHTHIUIIIMOHHBEIX HETEKTOpaX B 3aBMCHUMOCTM OT THIA OKpyXaioulero rpyHTa. Tamke
MCCNIEOBAHA 3aBHCHMOCTb HEHTPOHHOTO BBHIXOHA M7 Pa3NHYHBIX BEIECTB B IIMPOKOM JUANa3oHe
3HAYeHHIT aTOMHOM MAcCHI KaK 78 YMCTBHIX BEINECTB, TaK M [N cMecell (TPYHTHI, CONb, CHUHTHINIATOD ¥
1.11). [ToKa3aHO OTCYTCTBHE IIPOCTON CBA3H MEXKAY HMHTEHCHBHOCTHIO TeHepauuy HEHTPOHOB MIOOHAMH U
aTOMHBIM BeCOM MaTepHualna MHUIIIEHH.
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l'eneparius HENTPOHOB FOPU3OHTAIBHEIMY MIOOHAMU OT HEHTPUHHOTO
nyuka u3 [IEPHa

Author: SHAKIRYANOVA, Irina '

Co-Authors: YAKUSHEV, Valery '; MANUKOVSKIY, Konstantin %; YUDIN, Andrey % Dr. AGAFONOVA, Natalia % ENIKEEV, Rasim *;
ASHIKHMIN, Vsevolod ; DADYKIN, Vladimir *; DOBRYNINA, Ekaterina *; MALGIN, Alexey '; RYAZHSKAYA, Olga '; RYASNYY,
Vsevolod '

! INR RAS

% INR RAS, ITEP

® Institute for Nuclear Research RAS

Corresponding Author: foririnas@gmail.com

IlpeyicraBnens! pe3ynbTaThl IO PerMcTpalii MIOOHOB B feTekTope LVD ot HedrpuHHOTO myuka us [IEPHa
co cpenHeii sHeprueit 17 I'sB 3a mepuop ¢ 2008 mo 2011 rr. ITpouseegeHo MOENUPOBaHMe TOPH3OHTANBHBIX
MI00HOB MeTogoM MoHTte-Kapno ¢ momomsio mporpammuoro nakera Geant 4. Brruncnenst sddexTunHoCTH
perucTpauiy HeMTPOHOB OT MKOHOB B ycraHoBke LVD. Ilomyuens! BeNMUMHB!I BBIXOfla HETPOHOB M
CUMHTUILTIATOPA (YANUT-CITUPUT) U XKenesa.

194 .

Very High Energy Ground-Based Gamma-Ray Astrophysics by Using
Imaging Atmospheric Cherenkov Telescope Technique

Prof. MIRZOYAN, Razmik *
! MPI Munich

Corresponding Author: tkatchev@jinr.ru

Very High Energy ground-based gamma-ray imaging atmospheric Cherenkov telescopes are performing
observations of celestial sources in the energy range ~ 30 GeV - 100 TeV. Currently there exist three large
detector installations, these are H.E.S.S. in Namibia, VERITAS in Arizona and MAGIC on the Canary island of
La Palma. The birthday of this relatively young science is the first detection of a 9 sigma gamma-ray signal
from the Crab Nebula in 1988 by the crew of the 10m diameter Whipple telescope on Mount Hopkins in
Arizona, USA. Since then over 160 sources of galactic and extragalactic nature, of different types, have been
discovered and studied in a great detail. The next generation instrument, the Cherenkov Telescope Array, is
now under prototyping. It will consist of 100 telescopes of 3 different sizes (24m, 12m, 4-6m) and shall provide
an order of magnitude higher sensitivity than the currently existing telescopes. In my report I am going to
dwell on the main achievements of this novel, very promising science with great future.
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Ultra-high energy (UHE) neutrino-nucleon interactions

Prof, JENKOVSZKY, Laszlo *
! Bogolyubov ITP, Kiev

Corresponding Author: jenk@bitp.kiev.ua

UHE (>10"8 GeV) neutrino-nucleon total cross sections are calculated from the proton deep inelastic structure
functions (SF), known from the HERA experiments by the H1 and ZEUS Collaborations, appended by QCD
evolution. Predictions for present and future experiments (Auger, Ice Cube, Baikal) are presented and possible
violation of the Greisen-Zatsepin-Kuzmin limit is discussed.

References:

R. Fiore et al., Phys, Rev D 68(2003)093010, hep-ph/0302251;
R. Fiore et al., ibid, 71(2005)033002, hep-ph/0412003;
"R Fiore et al,, 1b1d 73(2006)053012, hep-ph/0512259.
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Superheavy Nuclei

Dr. OGANESSIAN, Yuri '; Prof. TER-AKOPIAN, Gurgen
! Joint Institute for Nuclear Research, Dubna

2 Joint Institute for Nuclear Research

Corresponding Author: gurgen@pnr ru

One of the fundamental outcomes of the nuclear shell model is the prediction of the “stability islands” in the
domain of the hypothetical superheavy elements. The enhanced stability has been expected for the deformed
nuclei near Z=108 and N=162, yet much stronger effect has been predicted for heavier spherical nuclei cldse to
the shells Z=114 and N=184, next to the doubly-magic nucleus 208Pb (Z=82, N=126).
" The talk is devoted to the experimental verification of these predictions — the synthesis and study of both the
decay and chemical properties of the superheavy elements, -
- The synthesis of the heaviest and neutron-rich nuclei has been carried out in the fuswn reactlons of 233,238U,
237Np, 242,244Pu, 245 248Cm, 249Bk and 249Cf with the 48Ca prolectlles, that made it possible to observe the
" decay of the 48 new neutron-rich nuclides with Z=104-118 and N=161-177.
The decay properties of the new isotopes present direct experimental evidence of the existence of the Island of
i stablhty in the region very heavy (superheavy) nuclei that con51derably expand the Periodical Table of the
chemical elements.
Searches in terrestrial objects and in galactic cosmic rays offer a umque way for a possible observatlon of long
living superheavy nuclei which could be created in Nature by the astrophysical rapid neutron capture process.
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Kocmuueckue nyuu B Mneunom Ilytu u gpyrux ramakTukax -
HabmroneHus Teneckona epmu

MOCKAIJIEHKO, Hrops *
! Hansen Experimental Physics Laboratory and Kavli Institute for Particle Astrophysics and Cosmology

Corresponding Author: chukanov@jinr.ru

KocMmuweckuit raMMa-Teneckon HoBoro noxonerus PepMu HenpepriBHO paboTaer Ha

OKOIIo3eMHO¥ opbure ¢ uions 2008 r. PaGounit [uana3oH sHepruit Teneckomna: or 20 MaB no Gonee uem 300
I'sB. Monmbit of30op nHeba BHIMONHAETCS KaxAble 3 uaca, 3a LIeCTh JeT pabOTHl HAKOILIEHO OTPOMHOE
KOIHYECTBO JaHHbIX, HAOMIOMEHH HOBHIE KNacchl MCTOMHHKOB TaMMa M3IY4eHHs B COJHEUHON CHCTeMe,
Hawe# TanakTHke U 3a €€ npefenamu. B ux umcne - HOpMAanbHble TANAKTHKY, ITIe OCHOBHBIM HCTOYHHKOM
TaMMa-U3NyYeHUs HBNAIOTCA B3AaMMONEHCTBHA KOCMHYECKMX JIydell ¢ MeX3BE3HOW cpenoit. ITH
HabmomeHns, a TaKke HaGMIONeHHMs WM Mofjenmuposanue AUPPY3HOro H3myueHHd Hauiel [aNakTHKH
TIO3BONIAIOT M3Y4aTh B AETANAX YCKOPEHHE H pacIpocTpaHeHHe KOCMHUUYECKHX Nyuell B MeXX3BE3AHOM cpefie B
Hamel ¥ KPYTUX HOPMANbHBIX TaNakTHKaxX. 51 pacckaxy 06 OCHOBHBIX pe3yibTaTax WIeCTH NeT HaGMIoXe U
pH noMolny Teneckona PepMu. '
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"IZMIRAN, Troitsk, Moscow Region, Russia ’
813U, Lotimen, lepmanus
HUAY MH®DH, Mockea, Poccus
POHSH, dybua, Poccus. _
T Huemumym xomnvromeprutx uccnedosanuti I'ymbonsockozo ynusepcumema, Bepnun, I'epmanus
2 fucumym xocmuueckux uccnedosanutl, byxapecm, Pymoinua
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