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MHO)KeCTBeHHOCTb Ha HeftTpOHHOM MOHHTOpe: aHOMclilbHbIH 
6apoMeTpnqecKHH K03cpq>HQHeHT 

Dr. BALABJN, Yury 1 

1 Polar Geophysical Institute 

Corresponding Author: balabin@pgia.ru 

BbICOKOCKOpocTHaH CJICTeMa c6opa .n;aHHb!X HefiTpOHHoro M0HJIT0pa (HM), pa3pa6oTaHHaH B rrr11, Be.n;eT 

HenpepbIBHYIO <pHKCal.\HIO n0HBJieHHH Ka)l(.n;oro HMnyrrbca c T0<JH0CTbIO 1 MKC Ha CTaHl.\HHX BapeH1.16ypr 

(llinn1.16epreH), AnaTHThI, MocKBa JI BaKcaH (CeB.KaBKa3). B npe.n;hl.n;y~nx pa6ornx, paccKa3bIBaIO~HX 06 

9TOM CMCTeMe JI n0JI}'lfeHHb!X C ee n0M0~bIO pe3yJibTaT0B, 6bIJIO noKa3aHo, 'ITO pacnpe.n:erreHJie BpeMeHHb!X 

HHTepBaJI0B B .n;aHHb!X HM c Bb!COKOM T0'IH0CTbIO no.n;tJHHHeTCH 3aK0HY IIyaccoHa B .n;nana30He OT 2 .n:o 500 

MC. O.1waKO, B. caMb!X K0p0TKHX (10-2000 MKC) JIHTepBarrax Ha6rr10.n;aeTCH tt:36bITOK (6orree tJeM Ha nopH.n;OK) 

no 0TH0IIIeHtt:IO K pacnpe.n;erreHJII0 IIyaccoHa. IIpe.n;norraraeTCH, OH CBH3aH C HBJieHtt:eM MH0)l(eCTBeHH0CTH Ha 

HM. 

l13BeCTHO,. 'ITO C'IeT HM 3aBHCJIT OT aTMocqiepHoro .n;amreHHH; 6apoMeTpH'IeCKHM K09<pqJHI.1HeHT ·.O:JIH 

cTaHnapTHoro HM cocTaBJIHeT 0. 72 • %/M6. KaK noKa3hIBaIOT tt:3MepeHHil aTMocqiepHoro ,naBrreHHH Ha HM, 

Ttt:nH'IHaH Baptt:al.lHH naBJieHtt:51 nptt: H3MeHeHtt:H noro.n;hl C0CTaBJIHeT ±20 M6 OT cpenHero ypoBHH, a B 

Te'IeHtt:e ro.n;a crrytJaIOTCH·Baptt:aI.1HH no ±40 M6. Bapna1.1tt:H .n;aBJieHHH B 20 M6 co3naeT BapHal.lHIO B CtJeTe HM 

~15 %, 'ITO HaMHoro 60Jibllle cyTOtJHb!X Bapna1.1rrii nepBH'IHb!X K0CMH'IeCKHX rryqei\: (~0.5 %). l13MeHeHtt:H B 

TeMne ctJeTa HM Be.n;yT K H3MeHeHHIO cpe.n;Hero HHTepBarra Me)l(ny tt:MnyrrhcaMtt: HM. Oco6eHHOCThIO HoBo:ii: 

CMCTeMbl perHCTpal.lHM HBJIHeTCH TO, 'ITO nptt: o6pa6oTKe qia:ii:JIOB M0)l(H() nepe:ii:nt .OT CK0p0CTH CtJeTB, HM 

(Hanptt:Mep, tt:Mn/Mtt:H) K 'IHCJiy BpeMeHHb!X HHTepBaJI0B onpe.n:erreHHOH nmneJihH0CTH B entt:Hl11.1Y•BPeMeHl1; 

qTO n03B0JIHeT npoBeCTH JICcrrenoBaHJie 6apoMeTpH'IeCKoro 9<p<peKTa nrrH M11KpoceKyH.O:Hb!X 11HTepBaJI0B. 

0TMeTMM, 'ITO 6apoMeTpH'IeCKl1M K09qlqJHl.111eHT HBJIHeTCH HHnHBHnyarrhJIO:ii: xapaKTep11CTl1KO:ii: 

K0MnoHeHTOB BTOp11'IHb!X KOCMH'IeCKHX rryt:Je:ii:, onpenerrHIO~e:ii: CTeneHb TIX B3aHMone:ii:cTBl1H , C 

aTMOC<pepoii. 

BbIJIH Bb!TIOJIHeHbl KaK TeopeTl1tJeCKl1e pactJeTbl 3aBl1CJIMO,CTl1 'Il1CJia HHTepB.aJIOB 3anaHHOII ):!Jil1TeJibHOCTl1 

OT aTMOC<pepHoro naBJieHl1H, TaK 11 9KcnepnMeHTaJibHb!e H3MepeHHH 9Toro napaMeTpa. O6Hapy)l(eHO TO'IH0e 

COOTBeTCTBHe paCC'Il1TaHHb!X BeJil1'IHH C peaJihHO Ha6rr10naeMb!MJI B IIIHpOK0M .n;nana30He. 3HatJeHl1:ii: 

HHTepBaJI0B OT 2 no 500 MC,, Ilpn 9TOM HaJIHtJJie orpoMHOM 6a3hl naHHb!X n03BOJil1JI0 onpenerrHTb 

6apoMeTp11'IeCKl1M K09<pqJH1:(11eHT He B l.leJI0M no HM, a .D;JIH pa3JI11'IHbIX BpeMeHHbIX lfHTepBaJIOB Me)l(ny 

11MnyrrhcaMl1. HanpHMep, onpeneJIHTb 6apoMeTp11'IeCKl1H K09qlqJHl.llfeHT TOJlbKO nrrH TeX 11HTepBaJIOB Me)l(.n:y 

lfMnyJibCaMJI, KOTOpbie Jie)l(aT B npenerrax 2100-2110 MKC, 2110-2120 MKC JI T • .n;. OnHaKo, .,a:JIH MaJibIX 

11HTepBaJI0B (MeHee 2000 MKC) Me)l(.n;y JIMnyJihCaM11 6apoMeTpH'IeCKHM K09<pqJHI.1HeHT pe3KO 0TKJI0HHeTCH OT 

pactJeTHOH 3aBl1Cl1MOCTH 11 Ha'IlfHaeT . pacTl1. B TO )l(e BpeMH .113 npe)l(HJIX pa6oT H3BeCTHO: OT 2000 MKC B 

CTopoHy yMeHbll!eHl1H pacnpe.n;erreHtt:e HHTepBaJIOB Ha'IJITaeT 0TKJIOHHTbCH OT nyacC0HOBCK0ro, a nptt: 

3HatJeHtt:HX < 100 MKC norrH 11HTepBaJIOB, C03naHHbIX MHO)l(eCTBeHHOCTbIO, 6orree qeM.,'Ha nopH.O:OK 

npeBocxo.n;11T 'IHCJI0 TaKHX )l(e 11HTepBarroB, onpenerrHeMoe pacnpenerreH11eM IIyaccoHa. 

I1ccrrenoBaH11e 6apoMeTpH'IeCKOH 3aBJICl1MOCTJI B pa3HhIX M11KpoceKyHnHhIX 11HTepBarrax noKa3bIBaeT, 'ITO 

KopoTKl1e 11HTepBaJibI 11MeIOT OTJIH'IHb!H OT CTaHnapTHOro nrrH HM 6apoMeTp11'IeCKl1H K09<p<pl11.111eHT. 

IIpenerrbI .n;effCTBJ!H 9Toro. aH0M~bH0ro: 6apoMeTptt:tJecKoro K09<pqJ111.111eHTa C0OTBeTCTBYIOT npenerraM 

BJil1HHl1H MHO)l(eCTBeHHOCTH Ha CtJeT HM. TaKJIM o6pa:qoM, n0Jiy'{eHo CBHneTeJibCTBO, qTo MHO)l(eCT~eHH0CTH 

Ha HM npOH3BonHTCH npyroft KOMnoHeHTOH BTOpH'I~bIX KOCMJI'IeCKHX rry{ie:ii: C HHh!M 6apoMeTpw.iecKl1M 

K09qlqll11.1HeHTOM. 
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Mo.u;ennpoBaHHe Cll;HHTHJIJIHll;HOHHOro 9KCrrepHMCHTa TyHKa-133 

Author: IV ANOVA, Anna 1 

Co-Authors: Prof. BUDNEY, Nikolai 1
; Prof. KALMYKOV, Nikolai 2

; Dr. KUZMICHEV, Leonid 2
; SULAKOV, Vladimir 2; Dr. FOMIN, 

Yuri 2 

1 Research Institute of applied physics, Irkutsk State University 
2 Skobeltsyn Institute of Nuclear Physics of Lomonosov Moscow State University (SINP MSU) 

Corresponding Author: annaiv.030486@mail.ru 

C 2009 ro.na 1Iccne,n0Bamre KOCMIItfeCKIIX nyqen: B ,n1Iana30He 9Hepr1In: 10 - 1000 119B npoBOAIITCll Ha 

ycTaHOBKe TyHKa-133, pacnono)KeHHOM B TyHKIIHCKOH ,non1IHe (pecny6n1IKa BypllTIIll) B 50 KM OT o3epa 

Ban:Kan. YcTaHOBKa per1IcTp1IpyeT KOCMIItfeCKIIe nytflI no tfepeHKOBCKOMY CBeTy, II3nyqaeMOMY B aTMOCq>epe 

3apmKeHHbIMII tfaCTIIQaMII IIIAJI II COCTOIIT II3 175 onTIItfeCKIIX ,neTeKTOpOB, pacnono)KeHHbIX Ha nnoIQagH 3 

KB.KM. BKnIOtfeHIIe CQIIHTIIIlilllQIIOHHbIX ,neTeKTOpOB B COCTaB ycTaHOBKII TyHKa-133 n03BOilllT 

perlICTp1IpOBaTb He TOilbKO qepeHKOBCKOe II3nytfeHIIe IIIAJI, HO II ero 9neKTpOHHYIO ll MIOOHHYIO 

KOMnoHeHTbl, II, cne,noBaTenbHO, ,nacT B03MO)KHOCTb nonyqaTb KatfeCTBeHHO HOBbie 9KcnepHMeHTanbHbie 

,naHHbie O KOCMIItfeCKIIX nyqax B o6naCTII 9Hepr1IH 10 - 1000 119B. CQIIHTIIIlilllQIIOHHbie ,neTeKTOpbl 

n03BOilllT BeCTII KpyrnocyTOtfHYIO per1IcTpaQ1IIO co6bITIIH, tfTO nplIBe,neT K yBen1ItfeH1IIO CTaTIICTIIKII, B TOM 

tflICne II B o6naCTII 9Hepr1IH BI,IIIIe 100 l19B. llOllBIITCll B03MO)KHOCTI, npoBe,neHIIll a6conIOTHOH 

9HepreT1ItfeCKOH Kan1I6poBKII qepeHKOBCKOH ycTaHOBKII II ynyqIIIIITCll TOtfHOCTI, BOCCTaHOBneHIIll IIIAJI, 

noCKOill,KY yBeillitflITCll 061,eM IIHq>OpMaQIIII, nonyqaeMOH II3 Ka)K_noro OT,nenhHOro co6MT1Ill. 

3HepreTIItfeCKIIH A1Iana30H per1ICTpaQ1III co6MTIIH paCIIIIIplITCll B o6naCTI, CBepXBI,ICOKIIX 9Hepr1IH. 

B HaCTOl!IQeH pa6oTe BMnOnHeH pactfeT OCHOBHI,IX xapaKTeplICTIIK npoeKTIIpyeMOH CQIIHTIIIlil!IQHOHHOH 

tfaCTII ycTaHOBKII TyHKa-133, B xo,ne KOToporo 6Mno nonytfeHo cne,ny101Qee. 

CQIIHTIIIlilllQIIOHHall ycTaHOBKa no3BOillIT BeCTII 9q>q>eKTIIBHYIO per1IcTpaQIIIO co6b!TIIH IIIAJI (BepollTHOCTb 

pemcTpaQIIII paBHa 90%) Ha nnoIQa;r(II 0.5 KB.KM Hatf1IHall C 9Hepm1I E0 = 8 l19B. 3HepreTM:tfeCKOe 

pa3peIIIeHIIe ycTaHOBKII B cnyqae IICnOilh30BaHIIll pa3pa60TaHHOro MeTO,na o6pa60TKII co61,1THH, 

ocHoBaHHoro Ha aHanlI3e pe3yn1,TaToB pactfeTa nporpaMM1,1 Aires, np1I E0.?: 1 l19B cocTaBnlleT 18%, a npH E0 
:?: 10 119B - B npe.nenax 15%. A6con10THall OIIIII6Ka B onpe,neneHIIII nono)KeHIIll oc1I lllAJI He npeBMIIIaeT 17 

M gnll 9Hepr1III noporoBOH perlICTpaQIIII ycTaHOBKII 10 l19B II CHII)KaeTCll go 5 M nplI 9Hepm1I 100 IfaB. 

HatflIHall C 9Hepr1IH 10 119B, nonHoe tflICilO 9neKTpOHOB BOCCTaHaBnlIBaeTCll C TOtfHOCTbIO He xy)Ke 10%, 

nonHoe tflICilO MIOOHOB - 25%. llporpaMMa o6pa6oTKII CMO,nenlipOBaHHI,IX co6bITIIH no3BOnlleT 

BOCCTaHaBillIBaTI, CTeneHHOM 9HepreTIItfeCKIIH cneKTP nepBIItfHblX KOCMIItfeCKIIX nyqen:, noKa3aTenb 

CTeneHII KOTOporo COOTBeTcTByeT 3ailO)KeHHOH B nporpaMMY MO,nen1IpoBaH1Ill BeillitflIHe. 

Pa3pa6oTaHHOe nporpaMMHOe o6ecnetfeHIIe 6y,neT IICnOilb30BaHO ,nnll aHanH3a peailbHbIX 

9KCnep1IMeHTailI,HI,IX ,naHHI,IX, KOTOpMe B 6nlI)Kan:IIIeM 6y,nyIQeM 6y,nyT nonytfeHI,I Ha CQIIHTHililllQIIOHHOH 

ycTaHOBKe B TyHKIIHCKOH AOillIHe. 
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KpaTKOCpO"llHbIH rrporH03 3CMJieTpHCCHHH perHCTpau;ne:ft IIOTOKOB 

HCHTpOHOB H 3apmKeHHbIX qacTHll; HH3KHX 9HeprHH 

Author: Mr. MAKSUDOV, Asatulla 1 

Co-Authors: Dr. NURITDINOV, Khusnudin 1
; Prof. LlTTPULLAEV, Sagdulla 1

; Mr. SHAYAKUBOV, Diyor 1 

1 Physical-Technical Institute of the Academy of Sciences Uzbekistan 

Corresponding Author: tsju@uzsci.net 

Pa3pa60TaHa 9IleKTpOHHall ycTaHOBKa HOBoro MeTO,na - OAHOBpeMeHHOH perlICTpaQIIII nOTOKOB HefITpOHOB II 

3ap!!)KeHHblX tfaCTIIQ HII3KIIX 9Hepr1IH _nn!I KpaTKOCpOtIHoro nporH03a 3eMneTp!!ceHIIM npHXOA!IIQHX B 

pa,n1IanbHOM HanpaBneHIIII II3 rny61IH 3eMnlI, llBilllIOIQIIXCll no coBpeMeHHbIM npe,ncTaBneHH!IM 

«OTKilllKOM» TeKTOHIItfeCKIIX npoQeCCOB Ha HaKannlIBaeMI,Ie B 3eMHOH Kope Hanp!!)KeHIIll. 11pHBOAIITCll 

3aper1IcTp1IpoBaHHb1e ,naHHhie 3a 1.5 ro,na. 
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Co6hITHe GLE 6 HHnapH 2014 

Author: Dr. BALABIN, Yury 1 

Co-Authors: Mr. GERMANENKO, A!exey 2
; Dr. VASHENYUK, Eduard 3

; Dr. GVOZDEVSKY, Boris 1 

1 Polar Geophysical Institute 
2 Polar Geophysical Institute of RAS 
3 Polar Geopgysical Institute 

Corresponding Author: balabin@pgia.ru 

Co6bm1e GLE (HaJeMHOe B03pacTaHHe B K0CMHtieCKHX rryqax) npoH3owrro 06.01.2014 B 08:10 UT. 3TO BTopoe 

co6bITHe B 24-M [(HKJie COJIHeqHOH aKTHBH0CTH. GLE 6bIJIO CBSl3aHo C ,I(aJieK0H 3aJIHM60BOH BCilblWKOH Ha 

CoJIH[(e. Ilo 9TOH npHqHHe B peHTreH0BCK0M H3JiyqeHHH BCilblWKa 6bIJia oqeHb crra6o:rr. Bo3paCTaHHe Ha 

He:rrTpOHHb!X M0HHT0pax 6bIJIO BeCbMa crra6bIM H 3aperHcTpHp0BaH0 T0JibKO Ha He60JibWOM qHcJie 

nom1pHbIX CTaH[(HH MHpoBo:rr ceTH HM. Ha J:(Byx nom1pHbIX cTaH[(HHX, BapeHQ6ypr H IOlI<HbIH nomoc, 

0TMeqeHo B03pacTaHHe 0K0JI0 3 %, Ha J:(pyrHX CTaH[(HllX eme MeHbWe. Ilo 9TOH npHqHHe IlOJIHblH aHaJIH3 

co6bITHll no pa3pa6oTaHHOH MeTO,I(HKe npoBeCTH HeB03M0lI<H0. O.I(HaKo, Ha OCHOBe ,I(aHHb!X MHpOBOH ceTH 

HM, pacn0JI0lI<eHHH HX K0HYC0B npHeMa, H3MepeHHH Il0TOKa 9HeprHqHb!X npoT0HOB Ha K0CMHqeCKHX 

annaparnx C,I(eJiaHbl 0[(eHKH cneKTpa H IlHTq-yrrroBoro pacnpe):leJieHHll COJIHeqHb!X npoT0H0B C 9HeprHHMH 

Ao 500 M9B. 
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ToHKaH CTPYKTypa M pa3rr11q1151 BO MHO)KCCTBCHHOCTHX MaJihIX M 

6oJihIIIMX 3HaqeHMH M 

Author: Dr. BALABIN, Yury 1 

Co-Authors: Dr. GVOZDEVSKY, Boris 2
; Mr. GERMANENKO, Alexey 

3 

1 Polag Geophysical Institute 
2 Polar Geophysical 
3 Polar Geophysical Institute 

Corresponding Author: balabin@pgia.ru 

Ilpo.I(OJilI<aeTCll HCCJie,I(0BaHHe MH0lI<eCTBeHHOCTH Ha HeHTpOHHb!X M0HHTOpax (HM) B BapeH[(6ypre 

(IllnHQ6epreH), AnaTHTbI, MocKBa, noc. Hef!TpHHo (CeB.KaBKa3) c noMomhro HOBOH cKopocTHO:rr cHcTeMbr 

c6opa, qJHKCHpyromef! npHX0,I( Kall<,I(0ro HMilYJibCa OT HM c T0qHQCTblO 1 MKC. Brraro):lapl! Bb!COKOH 

TOqHQCTH onpe.I(eJieHHll BpeMeHH Il0llBJieHHll Kall<):\0ro HMilYJibCa HM, HMeeTCll B03MOlI<H0CTb HCCJie,I(0BaTb 

T0HKyro npocTpaHCTBeHHYJO H BpeMeHHYJO CTpyKTYPY co6bITHH MH0lI<eCTBeHH0CTH. Ee aHaJIH3 noKa3bIBaeT, 

qTo c p0CTOM H0Mepa MH0lI<eCTBeHHOCTH M npoHCXOJ:(HT 9B0JIJO[(Hll CTPYKTypbl, H npH M > 20-40 ee 

np0HCX0lI<,I(eHHe M0lI<eT 6bITb o6'bllCHeHO T0JibK0 JI0KaJibHb!MH aTMocqiepHb!MH JIHBHllMH. Bb!JIH 

onpe):leJieHbl pa3Mepbl H HHTeHCHBH0CTb 9THX JIHBHeH. 
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Mo;a;epHM3au;1u1 HefITpOHHoro MOHMTOpa B AnaTMTax 

Author: Mr. GERMANENKO, Aleksei 1 

Co-Authors: Dr. BALABIN, Yury 2
; Dr. GVOZDEVSKY, Boris 3

; Prof. VASHENYUK, Eduard 3
; Mr. SCHUR, Leonid 3 

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

Corresponding Author: germanenko@pgia.ru 

Ha He:il:TpOHHOM MOHHTope (HM) B AnaTHTax 61,ma npoBe)::{eHa rrry6oKall MO)::{epHH3aUHll. YcTaHOBJieHbI 

HOBbJe YCHJIHTeJIH-)::{HCKpHMHHaTOpbl, KOTOpI,Je 6I,JJIJ1 pa3pa6oTaHbl, OTJia)KeHbl H HCilb!TaHI,J B TifJ1. 

YcTaHOBJieHa CKOpOCTHall CHCTeMa c6opa, peracTpttpyro~aH npHXO/::{ Ka)K)::{Oro HMnyn1,ca c TO'-IHOCTI,IO 1 MKC. 

TaKall cttcTeMa y)Ke )::{aBHO pa6oTaeT Ha CT. EapeHu6ypr, MocKBa, EaKcaH. HM B AnaT«Tax q>yHKUHOHHpyeT 

c 1969 r, BXO)::{HT B MHpoByro ceTb HM • .[lnH npoAOJI)KeHHll AJIHHHoro pHAa )::{aHHbIX coxpaHeH npelKHH:il: 

qiopMaT c pa3)::{eJieHHeM Ha 6on1,rnoe H Manoe MepTBoe BpeMH. Co3)::{aH HOBbIH MPD-qiopMaT xpaHeHHll 

HHq>OpMaUHH O BpeMeHH npHXO/::{a Ka)K)::{Oro HMnyn1,ca. KaHaJI 60JiblllOro MepTBoro BpeMeHH, 

cy~eCTBOBaBlllHH Ha CTaHUHH c MOMeHTa HatiaJia ee pa6oTbI, coxpaHeH B ueJillX npO)::{OJI)KeHHll /::{JIHHHOro 

pHAa 0/::{HOpO)::{Hl,JX /::{aHHbIX. Tenep1, OH peaJIH30BaH nporpaMMHO, IlOCKOJibKY HMeeTCll HHq>OpMaUHll 0 

BpeMeHH IlOllBJieHHll Ka)K)::{Oro J1Mnyn1,ca HM. HoBall CHCTeMa c6opa npe)::{Ha3HatieHa /::{Jill HCCJie/::{OBaHHll 

61,xcTpbIX (AeCllTKH « COTHH MKC) npouecCOB Ha HM: MHO)KeCTBeHHOCTI,, a)::{pOHHbie JIHBHH. KpoMe 

CTaH)::{apTHOrO pa3perneHHll B 1 MHH HOBall CHCTeMa Il03BOJilleT nonyqaTI, H3 MPD-qia:il:JIOB CtieT HM C 

JII06bIM BpeMeHHblM pa3perneHHeM BilJIOTI, /::{O 1 ceK H MeHbllle, ecJIH TaKaH 3a/::{atia B03HHKaeT. 
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BJIMSIHMe BHeIIIHMX ycJIOBMH Ha MHO)KeCTBeHHOCTM C MaJibIM M 

Author: Mr. GERMANENKO, Aleksei 1 

Co-Authors: Dr. BALABIN, Yury 2
; Dr. GVOZDEVSKY, Boris 3 

1 Polar Geophysical Institute, Kola Science Center, Russian Academy of Sciences 
2 Po lag Geophysical Institute 
3 Polar Geophysical Institute 

Corresponding Author: germanenko@pgia.ru 

TipOAOJI)KaeTCll H3ytieHHe co6bITHH MHO)KeCTBeHHOCTH Ha He:il:TpOHHbIX MOHHTopax {HM) C IlOMO~I,IO HOBOH 

CKOpOCTHOH CHCTeMOH c6opa, ycTaHOBJieHHOH Ha CT. EapeHu6ypr {illnHu6epreH), AnaTHTbl, MocKBa, 

EaKcaH (noc. HeI1:TpHHO, CeB. KaBKa3). B c«ny TOro, '-ITO AJIH co61,1THH MHO)KecTBeHHOCTH c HoMepoM M<5 

cy~ecTByeT He MaJiall BepollTHOCTI, ee o6pa3oBaHHll nyTeM cnyqaI1:Horo COBna/::{eHHll HMilYJibCOB HM 

(JIO)KHOe co6bITHe M), npe)::{bl/::{Y~He HCCJie)::{OBaHHll npoBO/::{HJIHCI, /::{Jill 3HatieHHH M.,5, r)::{e BepollTHOCTI, 

noHBJieHHll JIO)KHbIX co61,1TH:il: HH'-ITO)KHaH. B 9TOH pa6oTe npeACTaBJieH1,1 pe3yJibTaTbI HCCJie)::{oBaHHll 

MHO)KecTBeHHOCTeH c MaJII,JM M (M = 2-5), npoBe/::{eHHoro Ha OCHOBe ynytillleHHOrO anropHTMa 

)::{eTeKTHpOBaHHll co6I,JTHH MHO)KeCTBeHHOCTH. BepOHTHOCTI, 3aCtIHTbIBaHHll JIO)KHOro co6bITHll M 

yMeHbllleHa Ha ):{Ba nopll)::{Ka. KoJIHtieCTBO co6bITHH C M=2-5 /::{OCTaTO'-IHO, '-IT06bI HCCJie/::{oBaTb HX BapHaUHH 

c npHeMJieMOH crnTHCTHtieCKOH TOtIHOCTbIO. B EapeHu6ypre H MocKBe 61,mH o6Hapy)KeHbI ce3oHHbie 

BapHaUHH BO MHO)KeCTBeHHOCTllX c M = 2-5, OTCYTCTBYIO~He B AnaTHTaX H EaKcaHe. Tipe)::{JIO)KeHO 

B03M0)KHOe 061,HcHeHHe 9Toro llBJieHHll. 
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faMMa-JI3JiyqeHMe CBepXBbIC0KMX 3Heprnft KrracTepa farraKTMK Ilepce.H 
n ero B03M0)KHaH npnpo,n;a 

Author: SINITSYNA, Vera Georgievna 1 

Co-Author: SINITSYNA, Vera Yurievna 1 

1 P.N. Lebedev Physical Institute, RAS 

Corresponding Author: sinits@sci.lebedev.ru 

CKOimem1e ranaKTHK B C03Be3.D;HH Ilepcell, KaK H .a;pyrue CKOIIJiemrn, yJKe .a;aBHO paccMaTpHBaIOTCll KaK 

B03MOlKHbie KaH,llII.D;aTbl B HCTOqHIIKH raMMa-H3rryqeHIIll BbICOKHX II caepXBblCOKIIX 3Heprm1: 

rettepIIpoaaHHoro pa3JIIIqHbIMII MexaHII3MaMH. B 3KcrrepIIMeHTe IIIAJIOH rrpoao.D;llTCll .a;orrroapeMeHHbie 

Hccrre.a;oaaHHll ueHTparrbHOH rarraKTIIKII cKorrrreHHll - NGC 1275. Ilpe.a;cTaarreHbI pe3yrrbTaTbI MHOrorreTHIIX 

tta6rr10.a;eHIIH aKTIIBHOH rarraKTIIKH NGC 1275 rrpII 3Heprm1x 800 faB-40 TaB, o6HapyJKeHHOH TerrecKorroM 

IIIAJIOH B 1996 r. IlorryqeHHbie ,llaHHbie rrpH caepXBbICOKIIX 3HeprIIllX, a IIMeHHO II306palKeHIIll rarraKTHKH 

H ee OKpecTHOCTeil:, a TaKJKe rrepeMeHHOCTb II3rryqeHIIll, yKa3bIBaIOT Ha TO, qTo TaB-oe raMMa-H3rryqeHHe 

06pa3yeTcll B pe3yJibTaTe uerroro pH.a;a rrpoueccoa: a HMeHHO, qacTb 3Toro II3rryqeHHll reHepIIpyeTCll B 

pe3yllbTaTe pelllITHBIICTCKHX BbI6pocoa B caMOM ll.D;pe ranaKTIIKII NGC 1275. Tor.a;a KaK HarrHqHe 

rrpornlKeHHOH CTpyKTypbl BOKpyr NGC 1275 CBH.D;eTellbCTByeT o B3aHMO.D;eHCTBHH KOCMHqecKIIX rryqeff II 

MarHHTHbIX rrorreff, reHepIIpyIOI.qHXCll B BbI6pocax ueHTpa rarraKTHKH, C ra30M CKOrrrreHHll Ilepcell. 

10 

OcTaTKM CBepXH0BblX o6orroqeqHoro TMITa KaK MCT0qHMKM 
K0CMMqecKMX rryqeft B Harnett f arraKTMKe 

Author: SINITSYNA, Vera Georgievna 1 

Co-Author: SINITSYNA, Vera Yurievna 1 

1 P.N. Lebedev Physical Institute, RAS 

Corresponding Author: sinits@sci.lebedev.ru 

Mccrre.a;oaaHHe lIOKanbHblX II~ToqHHKOB raMMa-KBaHTOB caepxBbICOKHX 3HeprHH JII06bIMII MeTO,llaMH, B TOM 

'!Herre H 3epKaJibHblMH TerrecKorraMII qepeHKOBCKoro II3rryqeHIIll, 3aTparIIBaIOT rrpo6rreMy rrpHpO,llbl 

KOCMH'IeCKIIX rryqeil: H COOTBeTCTBeHHO pOllb rarraKTIIKII a IIX reHepaUIIII. B Ha6JIIO)leHHlIX TerrecKOIIOM 

IIIAJIOH BbicoKoropHoff o6cepaaTOpHH Ha THHb-lllaHe rrorryqeHbI .uaHHbie: aHepreTHqecKHe crreKTpbI, 

crreKTpanbHbie 3HepreTIIqecKIIe pacrrpe.uerreHHll II H306paJKeHHll no rarraKTII'IeCKHM OCTaTKaM caepXHOBblX 

o6orrotJetJHoro TIIrra Tttxo, KaccIIorrell A, IC 443 H $\gamma$Cygni SNR. 3KcrrepHMeHTaJibHbie .uaHHbie 

IIO,llTBep,llHlIII rrpe,llCKa3aHIIe TeOpIIII 06 a.upoHHOM MeXaHII3Me reHepaUHH raMMa-KBaHTOB caepXBbICOKHX 

aHepmil: a ocTaTKax caepxHOBbIX TIIxo, KaccIIorrell A H IC 443. 
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,UonroBpeMeHHbie 11ccne,a;oBaHHH 06nacTH Cygnus X rrp11 
CBepXBbICOKHX 3HeprHHX 

Author: SINITSYNA, Vera Yurievna 1 

Co-Author: SINITSYNA, Vera Georgievna 1 

1 P.N. Lebedev Physical Institute, RAS 

Corresponding Author: verasinsin@gmail.com 

O6nacTb Jie6eAH (Cygnus X) COAep)KJIT PHA MOmHbIX JICTO'fHJIKOB paAJIO JI peHTreHOBCKoro JI3JJY'feHJI51, 

KOTOpb!e TaK)Ke paccMaTpJIBaIOT KaK noTeHQJianbHbie JICTO'fHJIKJI JI3JJy'feHJI51 BbICOKJIX JI CBepXBbICOKJIX 

:meprJII:I. OAHJIM JI3 TaKJIX JICTO'fHJIKOB HBJJHeTCH MaCCJIBHaH ABOI:!HaH CJICTeMa Cyg X-3, CJICTeMaTJI'feCKJI 

Ha6nroAaeMaH Ha TenecKone IllAJIOH c 1995 roAa no HacToHmee BpeMH. PeJynhTaThI Ha6nroAeHJII:1 Cyg X-3 

npeACTaBJJeHbI cneKTpaMJI raMMa-JIJnyqeHJIH JI JI3o6pameHJIHMJI npJI :meprJIHX 800 f::JB - 85 T::iB. B none 

3peHJIH TenecKona IllAJIOH, 6bm o6Hapy)KeH JICTO'fHJIK raMMa-JIJnyqeHJIH cBepXBbICOKJIX 3HepmM, 

pacnonararomJII:ICH B -2Ao OT Cyg X-3 no CBOJIM KOOPAJIHaTaM COBnaAaromm1 c JI3BeCTHbIM JICTO'fHJIKOM 

paAJIO JI peHTreHOBCKOro JI3JJyqeHJI51 - OCTaTKOM CBepXHOBOI:I yCygni SNR. IlpeACTaBJJeHbl cneKTpbl, 

cneKTpanbHOe ::iHepreTJI'!ecKoe pacnpeAeneHJie JI JI3o6pameHJie yCygni SNR no AaHHbIM TenecKona 

IllAJIOH B AJianaJOHe 3Heprul:I 800 f::JB - 50 T::iB. 

12 

JifayqeHHe BHeranaKTHqecKoro q>OHOBbro H3nyqeHHH B Ha6nro,a;eHHHX 

,a;aneKHX .AKTHBHblX ranaKTHqecKHX 51,a;ep rrp11 CBepXBbICOKHX 3Hepnrnx 

Author: SINITSYNA, Vera Yurievna 1 

Co-Author: SINITSYNA, Vera Georgievna 1 

1 P.N. Lebedev Physical Institute, RAS 

Corresponding Author: verasinsin@gmail.com 

,llnH JI3y'feHJI51 BHeranaKTJI'feCKoro q>OHOBoro JI3JJy'feHJI51 Heo6XOAJIMO JIMeTb JIHq>OpMaQJIIO O cneKTpax 

6oJJbIIIOrO KOJJJI'feCTBa MeTaranaKTJI'feCKJIX JICTO'fHJIKaX raMMa-JI3JJY'feHJI51 CBepXBbICOKJIX 3HeprJII:I 

HaxOAHmJIXCH Ha KOCMOJJOTJI'feCKJIX pacCTOHHJIHX COOTBeTCTByromJix pa3JJJI'fHbIM KpaCHbJM CMemeHJIHM. B 

3KcnepIIMeHTe IllAJIOH, npJI 3HepmHX 800 f3B - 100 T::iB, npoBeAeHhI Ha6nroAeHJIH AKTJIBHbIX 

ranaKTII'feCKJIX 51Aep (Af5I), HaXOAHmIIXCH Ha pa3JJJI'!HbIX paccTOHHJIHX c KpacHbIMJI CMemeHJIHMII OT 0.0179 

AO 1.375, a IIMeHHo: NGC1275 (z=0.0179), Mkn421 (z=0.031), Mkn501 (z=0.034), Mkn180 (z=0.046), 3c382 

(z=0.0578), 4c+31.63 (z=0.295), OJ 287 (z=0.306), 3c454.3 (z=0.859), 4c+55.17 (z=0.896), 1739+522 (z=l.375). 

O6Hapy)KeHJie JICTO'!HJIKOB TsB-oro raMMa-JI3JJY'feHJI51 C . 60JJblllJIMJI KpaCHbJMJI CMemeHIIHMJI, 

CBIIAeTeJJbCTByeT O TOM, 'ITO BHeranaKTJI'feCKOe q>OHOBOe JI3JJy'feHJie JIMeeT MeHbIIIYIO cpeAHIOIO nJJOTHOCTb 

q>OTOHOB, JI, CJJeAOBaTeJJbHO, CKOpOCTb qiopMJipOBaHIIH nepBbIX 3Be3A 6bma 3Ha'fIITeJJbHO HJI)Ke, 'feM 

npeAnonaranoch · paHee. TaK)Ke, B03MO)KHaH JIHTepnpeTaQJIH Ha6nroAaeMoro JIJny'feHJIH cBepxBbICOKIIX 

3HeprJIM OT AaneKJIX ADI, B nepepacceHHJIJI nepBJI'!HbIX TsB-bIX q>oTOHOB Ha 'facTJIQax TeMHOI:1 MaTepJIJI, 

TaK Ha3bJBaeMbIX WISP - cna6oB3aJIMOAel:ICTBYIOmJix JleTKJIX qacTJIQax, KaHAJIAaTaMJI B KOTOpble cJJy)KaT 

aKCJIOHOnOA06HbJe qacTJIQbJ. 
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Ha6rrro;o;eHJ:I.H AKTJ:IBHbIX .H;o;ep farraKTJ:IK c KpaCHbIMJ:1 CMe~eHJ:I.HMJ:I z 
=0.0179 .- 1.375 Ha 3epKarrbH0M qepeHK0BCK0M TerrecKone IIIAJIOH 

Author: SINITSYNA, Vera Georgievna 1 

Co-Authors: AllABEPLIHH, A.IO. 1
; AHLIPEEBA, M.C. 1

; BAllb!TIIH, K.A. 1
; BOPJ1COB, C.C. 1

; BOllOX, 11.f. 1
; J1BAHOB, 11.A. 1

; 

KHPHqEHKO, AM. 1
; KllHMOB, A.11. 1

; KO)l{YXOBA, II.TI. 1
; MAMAEBA, IO.B. 1

; MHP3A<PATJ1XOB, P.M. 1
; MOCEHKO, H.H. 1; 

HHKOllbCKHl1, C.H. 1
; SINITSYNA, Vera Yurievna 1 

1 P.N Lebedev Physical Institute, RAS 

Corresponding Author: verasinsin@gmail.com 

PamrnrpOMKHe aKTHBHbie H,D;pa ranaKTHK, HMeromee pa,D;HO-H3JiyqeHHe npeHMymecTBeHHO H3 o6rraCTH H,D;pa, 

a He npornlKeHHbIX CTPYKTYP, tJaCTO OTHOCHT K KJiaccy 6rra3apoB H K HHM OTHOCHT TaKHe o6'beKTbI, KaK pa,D;HO 

KBa3apbl C IlJIOCKHMH cneKTpaMH H o6'beKTbl THna BL Lacerta (rraQepTHJ:(bI). Ilpe,D;CTaBJieHbl pe3yJibTaTbl 

.norrroBpeMeHHbIX Ha6rrro,D;eHHH pa,D;HO KBa3apoB C nJIOCKHMH cneKTpaMH, cpe,D;H KOTOpbIX, HanpHMep, TaKOH 

H3BeCTHbIH BO BCex ,D;Hana30HaX :mepm:Ii o6'beKT KaK 3c454.3 (z=0.859); KBa3ap C 60JibIIIHM KpacHblM 

cMemeHHeM 1739+522 ( 4c+51.37) (z= 1.375) H Ha6rrro.naeMbre Fermi LAT npu BbICOKHX :meprnHX KBa3apb1 

4c+31.63 (z=0.295), 4c+55.l 7 (z=0.896), a TaKlKe II3Becrnoro o6'beKTa THna BL Lacerta - OJ 287 (z=0.306), 

KOTOpblH 6b!JI He,D;aBHO o6HapylKeH B Ha6rrro.neHIIHX 3epKaJibHbIM tJepeHKOBCKHM TeJieCKOilOM IllAJIOH npH 

CBepXBbICOKHX :meprHHX. Pe3yJibTaTbI Ha6rrro.neHIIH Bcex o6'beKTOB npe,D;CTaBJieHbI cneKTpaMII 

raMMa-rr3rrytJeHHH, cneKTpaJibHblMH :mepreTHlJeCKHMH pacnpe.nerreHHHMII H H3o6palKeHHHMH npH 3Heprm,x 

6oJibIIIe 800 faB. B Ha6rrro,D;eHHHX 6b!JIH Bbl51BJieHa nepeMeHHOCTb H3JIYtJeHIIH BO BCeM IIIHpOKOM ,D;Hana30He 

3HepreTrrtJeCKoro cneKTpa, BKJIIOlJaH H o6rracTb raMMa-H3JiyqeHHH CBepXBbICOKHX 3Heprrrii. Ilpe,D;CTaBJieHHbie 

Ha6rrro.neHHH Be,D;yTcH Ha 3epKaJibHbIX tJepeHKOBCKHX TerrecKonax IllAJIOH Ha THHb-IllaHbCKoii 

BblCOKOropHOH HaytJHOH CTaHQIIH <PII3HtJeCKOro HHCTIITyTa IIM. Il.H. Jle6e.neaa. 

14 

I-fayqeHMe ;o;nyxqacTJ:IqHbIX yrrrOBbIX KoppeJI.Hll;J:IM BO B3aJ:IMO)];eMCTBJ:IJ:I 

qacTMI.l; KOCMJ:IqecKoro J:13JiyqeHM.H c MJ:IllleHblO Ha BbICOTe 3340 MeTpOB 

Hap; ypoBHeM MOpH 

Prof. SADYKOV, Turlan 1 

1 Institute of Physics and Technology, Almaty, Kazakhstan 

Corresponding Author: turlan43@mail.ru 

Ha KOMnJieKCHOH ycTaHOBKe pacnorrolKeHHOH Ha BbICOTe 3340 MeTpOB Ha,D; ypoBHeM MOpH, COCTOHmeii H3 

IIOHII3aQIIOHHoro KanopHMeTpa, peHTreH03MYJibCIIOHHOH KaMepbI H MHIIIeHH pacnoJIOlKeHHOH Ha BbICOTe 11 

MeTpOB 6bIJIO 3aperHCTprrpoBaHo 6orree 20000 B3aIIMOJ:(eHCTBHH C II3BeCTHOH nepBHlJHOH 3Heprrreii 

II3MepeHHOH B IIOHII3aQHOHHOM KarropHMeTpe. Ilo cneQHaJibHblM KpluepHllM, pa3pa60TaHHbIM nyTeM 

MO,D;errrrpoBaHHll, 6bIJIII OT06paHbl 6orree 500 ceMeHCTB raMMa-KBaHTOB reHepupoBaHHbIX B MHIIIeHH. ,llrrll 

raMMa-KBaHTOB OTo6paHHblX ceMeHCTB 6b!JIH nocTpoeHbl yrrroBbie KoppeJil!QIIH C pa3HOCTblO ,D;BYX tJaCTHQ 

no a3IIMYTaJibHblM yrrraM II nceB,D;06bICTpOTaM. B norrytJeHHOM pacnpe.nerreHHH Ha6rrro.naIOTCll ,D;Ba nHKa C 

pa3MepaMH no a3IIMYTY OT - 0,5 .no +2,0 H no KBa3H6bICTpoTe - nepBbIH IlHK OT 4,5 .no 2,0, BTopoii OT 1,0 J:(O 

-1,5. 
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BAPMAUMM TEMIIEP ATYPbl P A3JIMqHhIX M30BAPMqECKMX 
YPOBHEM ATMOC<l>EPbl no ,[(AHHbIM KOCMMqECKMX rryqEfl 
Author: Dr. YANCHUKOVSKY, Valery 1 

Co-Author: Mr. SYUNYAKOV, Sergey 1 

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

Corresponding Author: vjanch@gs.nsc.ru 

BpeMeHHbie Bapttaum1 HHTeHCHBHOCTH KOCMHqeCKHX rryqew npep;cTaBJil!IOT co6ott: cynepno3HUHIO 

9cpcpeKTOB pa3JIHqHQH npHpO/:lhI, BKJIIOqal! H aTMOC<pepHbie 9<p<peKTbI. Ilocrrep;HHe o6ycJIOBJieHhI B nepByIO 

oqepe.a;b H3MeHeHHl!MH TeMnepaTypbI H IlJIOTHOCTH aTMOCcpepbI. Pa3.a;erreHHe Ha6rr10.a;aeMbIX BapHaU!fH 

HHTeHCHBHOCTH KOCMHqecKHX rryqett: Ha COCTaBJil!IO~He ocy~eCTBJil!eTCll C IlOMO~bIO cneKTporpacpHqecKoro 

aHaJIH3a p;aHHhIX MHOfOKaHaJibHOH perHCTpaUHH. Ilo BbI,[leJieHHOMY TaKHM o6pa30M TeMnepaTypHOMY 

9<pcpeKTY KOCMHqeCKHX rryqett: H Hatt:p;eHHOMY paHee 9KCnepHMeHTaJibHO pacnpe.a;erreHHIO IlJIOTHOCTH 

TeMnepaTypHbIX K09cpq>HUHeHTOB onpe.a;errl!eTCll BbICOTHbIH npocpHJib TeMnepaTypbI aTMOCcpepbI H3 

perneHHll CHCTeMbI ypaBHeHHH TeMnepaTypHbIX BapHaUHH HHTeHCHBHOCTH KOCMHqecKHX rryqett:. 
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Bo3pacTaHMH IIpM3eMHOrO raMMa-q>OHa BO Bpe.MH oca,n:ImB: r,n:e M KaK 

3TO rrpOMCXO,Zl;MT 

Author: Mr. GERMANENKO, Aleksei 1 

Co-Author: Dr. BALABIN, Yury 2 

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

Corresponding Author: germanenko@pgia.ru 

IlpoAOJDKaeTCl! MOHHTOpirnr npH3eMHoro raMMa-qioHa H perttcTpaQHll B03pacTaHHH, CBl!3aHHbIX C 

aTMocqiepHbIMH ocaJ:{KaMH, Ha CTaHQHl!X KOCMHqecKHX rryqeii B AnaTHTax tt EapeHQ6ypre (I.IInttQ6epreH). B 

HaCTOl!IQerr pa6oTe npe)::\CTaBJieHbI pe3yJibTaTbI Pl!Aa HOBbIX 3KCnepttMeHTOB, npoBeJ:{eHHbIX Ha 

ycoBepUieHCTBOBaHHOH CHCTeMe perttcTpaQHH raMMa-H3JiyqeHHll B AnaTHTax. OcHOBOH CHCTeMbI l!BJil!eTCl! 

Ha6op H3 Tpex nptt6opoB )::\Jill H3MepeHHll pai:1ttaQHH: MaJIOro H 6oJibUIOro CQHHTHJIJil!QHOHHbIX AeTeKTOpOB 

Ha OCHOBe KpttcTaJIJIOB NaI(Tl) a TaK){{e J:{eTeKTOpa 3apll){{eHHbIX qacTHQ Ha OCHOBe cqeTqffKOB 

rerrrepa-MIOJIJiepa. MarrbIH CQHHTHJIJil!QHOHHbIH )::\eTeKTOp pemcTpttpyeT H3JiyqeHHe B )::\Hana30He 20-300 

K3B, 6orrbUio:ft -0.2-5 MaB. C noMOIQbIO 6orrbllloro cQHHTHJIJil!QHoHiioro AeTeKTopa H MHoroKaHarrbHoro 

aMITJIHTYAHOrO aHarrH3aTOpa HenpepbIBHO BeAyTcl! H3MepeHHll AH4'4JepeHQHaJibHOro cneKTpa raMMa 

H3JiyqeHHll c BpeMeHHbIM pa3peUieHHeM B 30 MHHYT B )::\Hana30He 0.2-5 MaB. 

C HaqarroM pa60TbI ycTaHOBKH B 2009 r· cpa3y ){{e 6bIJIO o6Hapy){{eHO HOBOe l!BJieHtte: B03paCTaHHll 

raMMa-H3JiyqeHHl!, naJ:{aIOIQero H3 BepxHe:ft norrycqiepbI, BO BpeMl! ocaJ:{KOB. 3qiqieKT npOl!BJil!JICll KpyrrrbIH 

roJ:{ npH ocaJ:{Kax B BHJ:{e )::\OlKJ:{ll HJIH CHera. AMITJIHTyAa B03pacTaHHH J:{OCTHraeT 50 %. ,UonOJIHHTeJibHb!MH 

3KcnepHMeHTaMH 6bIJIO J:{OKa3aHO, qTo 3TH B03pacTaHHll He CBl!3aHbl C npncyTcTBHeM KaKHX-Jitt6o 

paJ:{HOHYKJIH)::\OB B ocaJ:{KaX, npoHCXO)::\l!T TOJibKO B 3JieKTpoMarHHTHOH KOMITOHeHTe .. CneKTf)aJibHbie 

H3MepeHHll noKa3aJIH, qTo B03paCTaHHe npOHCXOJ:{HT B J:{Hana30He 20 K3B - 2.5 MaB. 

HecMoTpll Ha TO, qTo Ha6JIIOJ:{eHHll B03pacTaHHll BeJ:{yTCll MHOro JieT H 3anncaHbI ylKe TbICl!qH co6bITHH C 

B03pacTaHHl!MH raMMa-qioHa BO BpeMl! ocaJ:{KOB, ITOJIHoro ITOHHMaHHll npnqHHbl H MexaHH3Ma' reHepaQHH 

J:{OCTHqb He yJ:{aeTCll. OcHOBHal! rHITOTe3a - reHepaQHll J:{OITOJIHHTeJibHOro TopM03Horo H3JiyqeHHll rrerKHMH 

3apl!lKeHHblMH qacTHQaMH B CHJibH0M 3JieKTpnqecKOM none o6rraKOB. fJiaBHbie TPYAHOCTH: Bo-nepBbIX, B 

Il0JillpHb!X perH0Hax rp030Bal! aKTHBH0CTb MaJia H oqeHb pe)::\Ka, 3HMOH B0Bce OTCYTCTBYe'f, B0-BT0pb!X, 

J:{JIHHa npo6era raMMa-KBaHT0B c 3Heprttl!MH B C0THH K3B He npeB0CX0J:{HT 100-300 M, CJieJ:{oBaTeJibHO, MeCT0 

HX reHepaQHH He M0lKeT 6bITb Bb!Ille 1 KM. 

B J:{aHHOH pa6oTe npeJ:{CT~BJieHbl 0QeHKH 3JieKTpttqecKHX none:ft B o6JiaKax Ha 0CHOBe 3HepreTnqecKoro 

6arraHca. Ilo pe3yJibTaTaM H3MepeHHH J:{H4'4JepeHQHaJibHOro cneKTpa raMMa-H3JiyqeHHll .IlpH ocai:1KaX 6bIJI 

BbrqncrreH J:{OITOJIHHTeJibHbIH IT0T0K 3HeprHH. 3aTeM Ha 0CH0Be caMbIX o6IQHX npei:1noJIO){{eHHH 0 npoQecce 

nepeHoca 3HeprHH H cpeAHHX napaMeTpax )::\0){{AeBoro o6naqHoro CJI0ll ci:1enaHa oQeHKa Hanpl!lKeHHOCTH 

3JieKTpttqecKoro IlOJill B o6JiaKe, Heo6xO)::\HMOH AJill C03J:{aHHll TaKoro Il0T0Ka 3HeprHH. IlpH cpei:1Herr 

TOJIIQHHe o6JiaKa TaKOH J:{OITOJIHHTeJibHb!If IT0T0K 3HeprHH 6yAeT o6ecneqeH ylKe npH 1.2 KB/M. 3To BIT0JIHe 

peaJibHal! BeJinqnHa, 60JiblllHHCTBO H3MepeHHH 3JieKTpHqecKoro Il0Jill B o6JiaKax )::\aIOT BeJIHqHHY 2-5 KB/M. 
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Bo3MO)KHhIC Ha3eMHhIC B03pacTaHIUI COJIHeqHhIX KOCMlfqeCKMX nyqe:ft 

B 2012 r. 
Author: Dr. KP51KYHOBA, Orrbra 1 

Co-Authors: Mr. HHKOJIAEBCKI111, HttKorratt 1; Mr. MAJIHMBAEB, AH.11pett 1; Ms. UEIIAKHHA, 11pttHa 1
; Dr. BEJIOB, AHaTOrrm'l 2

; 

Dr. EPOlllEHKO, EureHttll 2; Dr. 51HKE, BttKTop 2 

1 H11cmumym uo11oc<fiepbt 
2 H3MI1PAH 

Corresponding Author: krolganik@yandex.ru 

CtJHTaeTCll, 'ITO AO HaCTOll~ero MOMeHTa B 24 IJ;HKJie COJIHetJHOH aKTHBHOCTH 3aperHCTpHpOBaHo 2 

Ha3eMHbIX B03paCTaHHll COJIHetJHbIX KOCMHtJeCKHX rryqefl (GLEs): 17 Mall 2012 r. H 6 llHBapll 2014 r .. 11 B 

KOJIHtJecTBe, H B MO~HOCTH GLEs TeKy~HH IJ;HKJI ycTynaeT npeAIIIecTByro~HM. CoirnetJHbrx npoTOHHbIX 

co6bITHH, 3aperHCTpHpOBaHHbIX Ha cnyTHHKaX 6bIJIO 3HatJHTeJibHO 60JibUie - OKOJIO 30. MbI peIIIHJIH 

npoaHaJIH3HpOBaTb IlOBe,n;eHHe HHTeHCHBHOCTH KOCMHtJeCKHX rryqefl Ha MHpOBOH ceTH CTaHIJ;HH 

HeHTpOHHbIX MOHHTOpOB, B Tex co6bITHllX 2012 r., Kor.n;a Ha6rrro,n;aJICll 3HatJHTeJibHbIH pocT HHTerpaJibHb!X 

IlOTOKOB npoTOHOB c 9HeprHeH > 100 M9B, a HMeHHO B co6b!THllX 27 llHBapll, 7 MapTa H 13 MapTa 2012 r .. Bee 

9TH co6b!THll MOlKHO ClJHTaTb KaH):(H):(aTaMH B Ha3eMHb!e B03pacTaHHll COJIHetJHb!X KOCMHtJeCKHX rryqefl. 

Ilo-BH,n;HMOMY, B 24-M corrttetJHOM IJ;HKJie yJKe tta6rrro):(arrocb 6oJibIIIe GLEs, tJeM IIIHpoKo nptt3Hano. 
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OCOBEHHOCTH MO,UYJUIUHH KOCMHqECKHX JiyqEM B OKTSIBPE 
- H05IBPE 2003 r 
Dr. C.UOBHOB, Barreptttt 1 

1 lf11cmumym C0J!lle'III0 - 3e.MIIOU <}iu3UKU co PAH, z.lfpKymcK 

Corresponding Author: sdobnov@iszf.irk.ru 

Ilo ):(aHHbIM MHpOBOH ceTH CTaHIJ;HH KOCMH'IeCKHX rryqefl MeTO):(OM cneKTporpacpH'IeCKOH rrro6aJibHOH 

C'beMKH HCCJie):(oBaHbl cpop6yIII-9cpcpeKTbl 29-31 OKTll6pll H 20-21 HOl!6pll 2003 r. 

IlpHBe):(eHbI cneKTpbI BapHaIJ;HH KOCMHtJeCKHX rryqefl B 9TH nepHO):(bI, a TaKJKe noKa3aTeJIH cneKTpa 

Bapnau;HH npH annpoKCHMaIJ;HH cneKTpa CTeneHHOH cpyHKIJ;HeH OT JKeCTKOCTH qaCTHIJ; B AHana30He 

JKeCTKOCTeH OT 10 .n;o 50 rB Ha pa3HbIX cpa3ax pa3BHTHll cpop6yIII-9cpcpeKTa. IloKa3aHO, 'ITO noKa3aTeJIH 

cneKTpa BapHaIJ;HH KOCMHtJeCKHX rryqeft 20-21 HOll6pll 60JibIIIe, tJeM Allll co6bITHll 29-31 OKTll6pll 2003 r. 

Ha6rrro):(aeMall BbICOKall CTeneHb aHH30Tp0IlHH B yrrroBOM pacnpe.n;erreHHH KJI B nepHO,ll;bl 

cpop6yIII-9cpcpeKTOB B OKTl!6pe - HOl!6pe 2003 r, H3MeHtJHBOCTb ee cpa3bl CBH):(eTeJibcTByeT, Bo-nepBbIX, 0 

BbIHOCe MarHHTHbIX o6rraKOB, BO-BTOpbIX, - 0 BbICOKOH CTeneHH peryrrllpHOCTH MMIT B 9THX CTpyKTY pax, a 

naJIHtJHe ABynanpaBrreHHOH aHH30TponHH roBopHT o nerneo6pa3HOH CTPYKType MMIT B neprro.n; co6brTHll 

29 OKTll6pll 2003 r. 
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f O,[J;OBaH Bapna~MH B KOCMMqec~nx ;rryqax B 24-myi: l.l;MKJie COJIHeqHQH 
aKTMBHOCTM 

Author: Dr. BELOV, Anatoly 1 

Co-Authors: Dr. BALABIN, Yuriy 2
; Dr. GUSHCHINA, Raisa 1 

I IZMIR.AN 
2 Polar Geophysical Institute of RAS, Apatity, Russia 

Corresponding Author: rgus@izmiran.ru 

ITo naHI~bIM MHpOBOH ceTH Heii:TpOHHbIX MOHHTOpoa (HM). a KOCMJll-IeCKHX nyqax (KJI) o6HapyJKeHa 

• 3HaqnT,e.f\bHM ron.oaall aapnaQHll a 20U-2013 rr. BapttaQHll na6monaeTcll Ha acex CTaHQHllX: rrpnrronllpHbIX, 

cpenHeIIrnpc;>THbIX H rrpH9KBaTOpttanbHbIX. Otta rrpncyTcTByeT H B H3MeHeHHllX rrnOTHOCTH KJI, 
rronyqeHHbIX. ·. MeTOnOJ\1 rno6anbHOH C'heMKH. ¢a3a aapHaQHH C MaKCHMYMOM B neKa6pe-llHBape H 

MHUHMYM0,.1j. HIOHe-mone. ennHa nnll acex HM. AMrrnHTyna aapHaQHH COCTaBnlleT . .:1, %. BapttaQHll 

oTcyrcTByer a9e. rrpenh1nyIQHe ronhI arrnoTb no c~MH,a;ecl!ThIX ronoa, rne aHanH3 .TaKJKe Bhrnann ronoayro 

aapttaQHIO ·a, rrepnon 1973~76. I1oKa3aHo, '..-rTo . a TOT JKe rrepnon 2011-13 Ha6nronaroTcll irna3nronoah1e 

Bapttaga~ Me~rrn,rneTHoro MarHHT.HOro IIOnll (Monym BeKTOpa M.Mn),-npy~HX rrapaMeTpOB MeJKrrnaHeTHOH 

cpenhr, (cKOP?CTb, 'nnHaMnqecKoe naaneHHe comreqHoro BeTp~) H rrapaMeTpOB conneqHoro MarHHTHOro 

IIOJill .. ,3TH aap1:1aQHH xopowo cornacyIOTCll C Bbil!BneHHb!MH BapHaQHllMH KJI. B KaqecTBe B03MOJKHblX 

rrpnqHH o6cyJKnaroT~ll nae: oco6eHHOCTH conHeqHoii: aKTHBHOCTH unn aCHMMeTpHll renuoccpepb!. 

20 
. . . l . 

Brr:i.rnHne, KOCMnqecKMX rryqeft Ha M30TOIIHbIH COCTaB IIOBep~HOCTM 

Mapca; ., 
' '. 1 

.Author: Pr.v A,SILYEV, Gennady 

Co-Authors: Prof. OSTRYAKOV, Valery 2
; Dr. PAVLOV, Anatoli 1; VDOVINA, Mariya 1 

1 Ioffe Physical-Technical Institute 
2 St.Petersburg State Polytechnical University 

Corresponding Author: gennadyivas@gmail.com 

ranaKtifttecKiie H 'conHeqHbie K0CMHqecKHe nyqu, B3aHMoneii:cTBYll C aTMoccpepoii: H rpyHTOM Mapca, 

3aMeTHO MeHl!IOT H30TOIIHb!e OTHOllieHHll XHMHqecKHX 9JieMeHTOB B aepxHHX cnollX MapcnaHCKoro rpyHT!l, 

CpaBHHBaIOTCll H3MepeHHb!H MapcoxonoM Curiosity H30TOIIHb!H COCTaB rpyHTa C 

TeopeTnqecKHMH pacqeTHb!MH 3HaqeHHllMH Ha rny6ttHaX no HeCKOnhKHX MeTpOB. 

I1oKa3aHO, qTo B rrpenrronoJKeHHH IIOCTOllHCTBa cpenttero IIOTOKa KOCMHqecKHX 

nyqeii: 9KCII03HU:HOHHall no3a, Heo6xonnMall nnll o6'bllCHeHHll 9KCIIepHMeHTanbHbIX 

,naHHbIX, HaKarrnuaaeTCll IIpH coapeMeHHbIX ycJIOBHllX acero 3a 50 MJIH. neT. 

Cnenall abtaon, o ttannquu cnoll aonhI (8-10 M) n/miu rrnoTHoii: aTMoccpepbI a paHHHii: rrepnon 9BonroQHH 

Mapca. 
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<l>H3HKa ycKopeHHH peJIHTHBHCTCKHX npOTOHOB B COJIHeqHblX 

BCilbIIIIKax 

Author: ITpocj>. ITO.llfOPHbU1, 11ropb 1 

Co-Author: Dr. ITO.llfOPHblfl:, AneKCaHAp 2 

1 1IHcmumym 1IHcmumym acmpoHOMUU PAH 
2 ,P'13ul/ecKuil 1IHcmumym PAH UM. II. H. Jle6eoeua 

Corresponding Author: podgorny@inasan.ru 

COJIHetIHa.H BCilhIIIIKa - npol(ecc B3pbIBHoro nma B COJIHetJHOH KopoHe, B KOTopoM MOJKeT BhI,D;eJI.HTbC.H 

9Hepnrn ~10A{32} 9pr B BH,D;e 9JieKTpoMarHHTHOro H3JiytteHH.H B IIIHpOKOM ,D;Hana30He ,D;JIHH BOJIH, BKJIIO'la.H 

Tenrroaoe H JKeCTKOe nyttKOBOe peHTreHOBCKOe H3JiytteHHe C 9Heprneif ,o;o 100 K9B. feHepnpyIOTC.H 

CBepX3BYKOBbie BhI6poCbl Macchi KopOHbl ~10A{15} r H peJI.HTHBHCTCKHe HOHhl, rnaBHbIM o6pa30M npOTOHbl, C 

9Heprneif, npeBOCX0,11;.HI:I(eH 10 f9B. PerHCTpttpyeMhie Ha op6HTe 3eMJIH peJI.HTHBHCTCKHe npoTOHhl 

,o;eMOHCTpttpyIOT ,o;ae nonyJI.HI(HH: 1. EhICTpa.H KOMilOHeHTa, COCTO.Hl[(a.H H3 HOHOB, ,D;BHJKYIT(HXC.H H3 o6rraCTH 

BCilblllIKH B,D;OJlb JIHHHH MeJKnJiaHeTHoro IlOJI.H (cnnpanH ApXHMe,o;a). BeKTOp HX CKOpOCTH coana,o;aeT C 

HanpaBJieHHeM MarHHTHOro IlOJI.H, n ttaCTHI(bl ,D;OCTHraIOT op6HTbl 3eMJIH c nponeTHbIM apeMeHeM. 3Ta 

KOMilOHeHTa HeceT HmpopMal(HIO O MeXaHH3Me reHepal(HH peJI.HTHBHCTCKHX ttaCTHI(. 2. 3ana3,D;bIBaIOIT(a.H 

KOMilOHeHTa o6na,o;aeT 3Ha'lHTeJihHOH H30Tponneif OTHOCHTeJibHO JIHHHH MarHHTHOro IlOJI.H. Ee 

MaKCHMaJihHbIH IlOTOK Ha6rr10,o;aeTC.H ttepe3 ,o;ec.HTKH ttacoB nocrre BCilbJIIIKH. O,o;HaKo o6e KOMilOHeHTbl 

perHCTpnpyIOTCll B O,D;HOM H TOM JKe HHTepaane 9HeprHH H aeJIHtJHHbl IlOTOKOB MaJIO OTJIHqaIQTCll, qro 

yKa3hIBaeT Ha e,o;HHhlH MexaHH3M HX ycKopeHH.H. IIo-BH,D;HMOMy, H30TpOilHll IlOTOKa 3ana3,D;bIBaIOl[(eH 

KOMilOHeHTbl H ee 3ana3,D;bIBaHHe CB.H3aHhl C pacce.HHHeM ttaCTHI( Ha MarHHTHbIX Heo,o;Hopo,D;HOCTl!X. 

PacnpocTpaHeHne 3ana3,D;hIBaIOIT(eH KOMilOHeHThI B TaKOM crryqae onpe,o;enHeTcl! m1qiqiy3neif. 

3KCilOHeHI(HaJihHbIH cneKTp 6bICTpOH KOMilOHeHTbl yKa3bIBaeT Ha ycKopeHHe npoTOHOB 9JieKTpHtteCKHM 

norreM JiopeHI(a B,D;OJlb oco6oif (B ttaCTHOM cnyqae Hyneaoif) JIHHHH MarHHTHOro· IlOJlll a TOKOBOM crroe. 

O6pa30BaHHe TOKOBOro CJIO.H nepe,o; BCilblllIKOH H ycKopeHHe npoTOHOB ,o;o peJI.HTHBHCTCKHX 9HeprHH 

Henocpe,o;cTBeHHO cne,o;yIOT H3 'lHCJieHHOro MrJJ: Mo,o;ennpoBaHH.H, B KOTOpOM HattaJihHble H rpaHH'!Hhie 

ycJIOBH.H 3a,D;aIOTC.H H3 H3MeHeHHH Ha q>OTOCq>epe B npe,o;BCilbIIIIetJHOM COCTOl!HHH. 
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KoCMHqecKHe rryqu H3 OCTaTKOB CBepXHOBblX II npOH3BO~HMOe HMM 

H3JiytieHHe 

Prof. BEREZHKO, Evgeny 1 

1 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. 

It 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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IlepeoQeJiKa aiieprHM · llIAJI Ha· 5IKyTcKoft ycTaHOBKe MeTogoM 
KanopHMeTpHpOBaHM.H . . 

Dr. fJIYllIKOB, AneKcattgp 1
; Dr. IlP AB,Ul1H, Muxaun 1

; Mr. CABYPOB, ApTeM 1 

I lfHcmumym KOCJ.WgiU3U'leCKUX uccneooeaHuil U a3p0H0MUU UM. IO.I'. Illa¢epa co PAH 

Corresponding Author: tema@ikfia.sbras.ru 

PaccqHTaH 6anaHc aHepnm IIIAJI OT nepauqm,rx qacm1.1 c E_0>=10'{17} aB c rroMor.rihro Ko,o:a CORSIKA a 

paMKaxM:o,o:erreu QGSjetOl, QGSjet-11-04, SIBILL-2.1 H EPOS-LHC . .[laHa HoBrui 01.1eHKa E_o, KOTopall crnrra a 

-1.33 pa3a MeHbIIIe no cpaBHeHHIO c npoae,n:eHHbIM paHee KaJI0pHMeTpHpoaaHHeM. 
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Ilono:>i<eHMe MCToqHMKa ycKopeHM.H KOCMJfqecKMX nyqeft BO BpeM.H 
con:HetJ:HhIX ·BcrrbIIIIeK · · 

Author: Dr. no,urOPHhll1,AneKCaHgp I. 

Co-Author: TTpoq,. TTO,UfOPHhil1, I1rop& 2 
· 

1 ,:l3u'lecKuil lfHcmumym PAH UM. II. H. Jle6eoe6a 
2 . '. '. . '' • ·, ' ' ' . ' 

lfHcn:ium!m lfH,CllJWnym acmpoHoMuu PAH 

Corresponding Author: podgorny@lebedev.ru 
'' ' 

YcKopemie ~Cli:rneqHl,IX KOCMHqecKHX rrytJeH npoIICXO,O:HT .BO apeMll COJIHeqHoH BCilblllIKH npH B3pbIBHOM 

ocao6olK,o;eHHH . . MarttHTHOH aHeprHH T0KOBoro CJI0ll, CorrraCHO npe,o:JiolKeHHOH aBTopaMH 

_arreK~p0,0:JIHaMHqecKOH MO,O:eJIH COJIHeqHoH BCilbIIIIKH, saplllKeHHhie qacTH[lbl ycKopllIOTCll B TOKOB0h1 crroe 

arreK~puqe.~Km,;1 no~eM JiopeH[la, qTO no,o:TBeplK,o:aeTCll co,Bna,o:eHneM paccqnTaHHoro cneKTpa a T0/<OB0M 

crroe,. norryqe.HJIOM : MarHHT0rH,o:po,o:HHaMHqecKHM MO,O:errupoaaHHeM, H cneKTpOM, H3MepeHHblll;1 npH 

noMo~n _ceT_H EettTpOHHhIX M0ilHTopoa. B pesyrrhTaTe ycKopeHHll npoTOHOB B T0KOBOM crroe qiopMupyeicll 

_3KCilOHeH[IH~:f>.l!bIH cneKTp. BnepBble onpe,o:erreHO Il0JIOlKeHHe HCTO'IHHKa ycKopeHHll C0JIHeqHbIX 

K0CMJiqeqmx rrytieH no pesyrrhTaTaM qucrreHHoro MarHHToru,o:po,o:irnaMHqecKoro (Mf,U) Mo,o:errupoaaHHll B 

~OJIHe~H~ft KopoHe Ha,O: peaJibHOH aKTHBHOH o6rracTbIO. Ha'!a.JJbHI,Ie H rpaHHqHbie ycJI0BHll sa,o:aaaJIHCb H3 

Ha6rrro,o:eHHH MarttHTHOro Il0Jill Ha q>OTO~q>epe. I1cToqHHK ycKopeHHll COJIHeqHbIX KOCMHqecKHX rryq~ft -

TOKOBbIH CJIOH - llBJilleTCll 0,0:HOBpeMeHHO HCTOqHHKOM Tenrroaoro peHTreHOBCKOro HsrryqeHHll BCJie,O:CTBHe 

Harpeaa nrra3Mbl B HeM ,0:0 30 000 000 KB pesyJihTaTe ,0:HCCHila[IHH MarHHTH0ro IlOJill. Mf,U Mo,o:errupoBaHHe 

noKasarro, qTQ TOKOBbIH CJIOH pacnoJIOlKeH a KopoHe Ha,O: aKTHBHOH o6JiaCTbIO. IIorrmKeHHe TOK0Boro CJIOll 

onpe,o:eJillJI0Cb npH IlOMO~H cne[IHaJibHO paspa6oTaHHOH rpaqiuqecKOH CHCTeMbI IlOHCKa, OCHOBaHHOH Ha 

CBOHCTBe TOK0Boro CJIOll, corrraCHO KOTopoMy MaKCHMYM a6coJIIOTHOH aerruqHHbl IlJI0TH0CTH TOKa 

pacnorraraeTcll B cepe,o:Jrne crroll. O6Hapy)KeHo coana,o:eHHe BbiqucrreHHoro norrolKeHHll TOKOBoro crroll c 

norrolKeHHeM HCToqHuKa Tenrroaoro peHTreH0BCKoro II3rryqeHHll, Ha6rrro,o:aeMoro Ha annapaTe RHESSI ,O:Jill 

BCilblllIKH, npOH30IIIe,o:IIIeH 27 Mall 2003 r. B 02:40 Ha,o: aKTHBHOH o6rraCTbIO AO 10365. 
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CneKTpbI If cprreHBOpHoe OTHOIIIeHMe aTMOccpepHblX HeftTpHHO 

BbICOKMX 9HeprHH: pacqeT If Jf3MepeHMH. 

Authors: Prof. SINEGOVSKY, Sergei 1; Dr. SINEGOVSKAYA, Tatiana 1 

Co-Author: Ms. MOROZOVA, Anna 1 

1 Irkutsk State University 

Corresponding Author: sinegovsky@api.isu.ru 

3KcnepIIMeHThI IceCube II ANTARES AOCTIIrrrII IIHTpIIryrourei1 o6rracTII 3Heprni1, r):le B03MOlKHo 
nepeKpbIBaHIIe IlOTOKOB nplIMbIX aTMOCcpepHbIX HeHTpIIHO II ):III<pcpy3HbIX IlOTOKOB KOCMII'-IeCKIIX HeHTpIIHO. 
,[{rrll pa3):leJieHIIll 3TIIX KOMilOHeHT B HeHTpIIHHbIX co6bITIIlIX Heo6XO):IHM 6orree TUiaTeJibHbIH pacqeT 
cneKTpOB II 3eHIITHo-yrrrOBbIX pacnpe):lerreHIIH aTMoccpepHbIX HettTpIIHO, yqIITbIBalOUIIIH yqeTOM II3JIOM 
cneKTpa KOCMIIqeCKIIX rryqew. 28 HettTpIIHHbIX co6bITIIH, Ha6rrro):laBIIIIIeCll B 3KCnepIIMeHTe IceCube B 
HHTepBarre 3HeprIIH 30 T3B - 1.2 IhB 3aMeTHO npeBhIIIIaroT, KaK crreAyeT II3 aHarrII3a aBTopoB 
3KCnepIIMeHTa, OlKII):laeMoe qIIcrro co6bITIIH OT aTMoccpepHbIX HeHTpIIHO, II BepOlITHbIM IICToqHIIKOM 3TIIX 
co6bITIIH (IIJIH HX tJaCTH) lIBJilllOTCll acTpOqJII3JiqecKIIe HettTpIIHO. EcrrII cneKTp ):III<pq>y3HbIX HeHTpHHO Be):leT 
ce6l! KaK EA{-2), a BerrIIqIIHa MaCIIITa6IIpoBaHHoro noToKa EA2 Flux=l.2 lOA{-8) faB cMA{-2}cA{cl}cpA{-1} (npII 
rIIIlOTe3e q>JieHBOpHoro COCTaBa 1:1:1), TO IIHTepnorrlII.J;IIll 3Toro cneKTpa Ha o6rraCTb HIIlKe 10-20 T3B 
npIIBe):leT K 3aMeTHOMY IlOHJIJKeHIIlO qirreHBOpHoro OTHOIIIeHIIll HettTpIIHO. 

B pa6oTe paccqIITaHbl cneKTpbl aTMOC<pepHbIX MlOOHHbIX II 3JieKTpOHHbIX HeHTpIIHO B IIHTepBarre 3HeprIIH 
100 faB -10 IhB J:IITll HecKorrhKIIX napaMeTpII3aI.J;IIH cneKTpa KOCMIIqecKIIX rryqew (3aI.J;enIIHa-CoKorrhcKoH, 
XIIrrrraca-fai1ccepa II MOAerrII polygonato), yqIIThrnarourIIx II3JIOM B6JIII3II 3 IhB. PacqeT BhmorrHeH c 
IIcnorrh30BaHIIeM Tpex MO):lerrew a):lpoH-lIAepHhIX B3aIIMO):lettcTBIIH - QGSJET-II, SIBYLL 2.1 II 
napaMeTpII3aI.J;JIH KnMeJill-MoxoBa, BKJia):I nplIMbIX HeHTpHHO yqTeH B paMKax MO):lerrew KBapK-rJilOOHHHbIX 
CTPYH ll peKOM6nHaI.J;JIOHHOH KBapK-napTOHHOH. IIpnBe):leHO cpaBHeHne pacqeTa C ):laHHbIMll II3MepeHIIH B 
3KCnepttMeHTax IceCube ll ANTARES. l-faMepeHHhie IceCube aTMOC<pepHbie IlOTOKII MlOOHbIX HeHTpIIHO (B 
nHTepBarre 3Heprnw 100 faB - 400 T3B) n 3JieKTpoHHhIX HettTpnHo (80 faB - 6 T3B) no3BOJilllOT II3Brreqh 
cprreHBOpHoe OTHOIIIeHHe aTMOC<pepHbIX HeHTpllHO, qyBCTBllTeJibHOe K ):IOilOJIHHTeJihHOMY BKJia):ly -
HettTpIIHO OT pacna):IOB oqapoBaHHbIX qacTlll.J; n/nrrH HeHTpIIHO OT acTpOq>H3llqecKIIX IICToqHllKOB. EcrrII 
pe3yJibTaT IceCube norryqnT IlO):ITBepJKAeHne npn ):laJibHeHIIIllX ll3MepeHIIlIX IlOTOKa aTMOccpepHbIX 
3JieKTpOHHbIX HeHTpllHO (npn 3HeprIIlIX BbIIIIe 10 T3B), TO Heonpe):leJieHHOCTll nrroxo II3yqeHHOro 
MexaHH3Ma pOlK):leHIIll oqapoBaHHbIX qacTHI.J; CTaHyT HecyurecTBeHHbIMII. 
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"YcTa.HOBKa "KoBep-3" ,qn:sr n3yqeHHH o6rracTH H3JIOMa B cneKTpe IIKM." 
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I INRRA~ ' 
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Corresponding Author: dzhappuev@mail.ru 

B BaKCaHCKO:il: He:il:TpJIHHOH o6cepBaTOpJIJI Ha 6a3e KOMIIJieKCHOH JIJIBHeBOH ycTaHOBKJI «Koaep-2»[1] 

co3naeTCll ycwHoBKa «Koaep-3», npenHa3HaqeHHM /J:Jill Jiccrrenoaamrn umpoKJIX aTMocqiepHbIX JIJIBHe:il: a 

o6rracTJI H3JIOMa SHepreTJiqecKoro cneKTpa IIKJI [2, 3]. B HaCTOl!IQee BpeMll JI3rOTaBJIHBaeTCll SJieKTpOHHKa 

neTel\TOPOB'.lf CUCTf:Ma c6opa JIHq>OpMa[(HJI ycTaHOBKJI, IIpoBOIJ:l!TCll q,HcJieHHbie pacqeTbI C JICIIOJib30BaHJieM 

rraKeni' rrporpaMM. CORSIKA, )];Jlll pa3HbIX MO)];eJie:il: ll)];epHbIX B3aHMO)];e:il:CTBJifi. B pa6oTe OIIHCaHa 

KOHq>nrypa[(Jill HOBOH ycTaHOBKJI H npJIBO)];l!TCll ee rrapaMeTpbI. 

3JieKTpOHHall - q>OTOHHall KOMIIOHeHTa IIIAJI perJicTpnpyeTCll ycTaHOBKOH "Koaep", COCTOllIQe:il: JI3 400 

lKH/J:KOCTHbIX C[(JIHTJIJIJill[(JIOHHbIX )];eTeKTOp~B, IIOKpbIBaIOIQJIX BCIIJIOIIIHYIO KBanpaT IIJIOIQa)];bIO 200 KB. M. 

JI ceMbIO BbIHOCHbIMJI rryHKTaMH c IIJIOIQa)];bIO KalKnoro 9 KB.M., pacIIOJIOlKeHHbIMJI Ha paccTOllHHllX 30 M , 40 

M JI 50 M OT [(eHTpa «Koapa» . .[{Jill perHCTpa[(HJI MIOOHOB c noporoBOH SHeprne:il: 1 fsB HCIIOJib3YeTCll 

MIOOHHbIH neTeKTOp IIJIOIQa)];bIO 410 KB.M., KOTopyro IIJiaHJipyeTCll yBeJIHqJITb no 615 KB.M. 

Aµp~ima~ •. K9MrroHeHTa JIHBHe:il: perncTpJipyeTCll TpeMl! crrocci6aMH. IloTOKJI TerrrroBbIX He:il:TpOHOB 

H3MepHIOTCll: Cile.[(JiaJibHb!MJI C[(JIHTJIJIJill[(JIOHHblMH )];eTeKTOpaMJI C o6me:il: IIJIOIQa)];bIO 5 KB.M., KOTopyw 

rr~aHnpyerca yaeimqJITb no 13 KB.M. AnpoHbr c rroporoao:il: sHeprne:il: 50 MsB perncTpJipyroTcl! HefITpoHHbIM 

MOHHTopo~ ~rromanbw 6 KB.M.; anpoHbr c sHeprnHMJI 6orree 25 fsB - MIOOHHbIM neTeKTOpoM, KoTopbr:il: 

HCIIO~b3yeTCll B naHHOM crryqae KaK 0/J:HOCJIOHHbIH anpoHHb!H KaJIOpHMeTp. 

,[{Jill yaeJIJiqeHJill CBeTOCJIJibl ycTaHOBKJI JI ToqHoCTJI onpenerreHJill KOOPIJ:JIHaT oce:il: JIJIBHe:il: B Kpyre C 

panJiycoM 50 M. BOKpyr «Koapa» 6ynyT ycTaHOBJieHbI 50 HHIJ:HBUIJ:yaJibHbIX C[(JIHTHJIJill[(HOHHbIX neTeKTOpOB 

c rrrromalJ:bIO KaJKnoro 1 KB.M. 

,[{Jill KaJK)];oro IIIAJI 6ynyT U3Mepl!TbCll crrenywmJie BOCeMb napaMeTpOB: 

qJICJIO 3apl!lKeHHb!X qaCTH[( ·B Koape; qncrro 3aplllKeHHb!X qacTJI[( B BbIHOCHb!X IIYHKTax; <t>IIP 3aplllKeHHb!X 

qacTJI[(; qJICJIO , MIOOHOB B M,U; qJICJIO anpoHOB C pa3HbIMJI SHeprJillMJI; TOJIIQJIHa JIJIBHeBoro )];JICKa. 

:VkrrOJib3}'ll. ~e;on pe~emrn o6paTHo:il: 3anaqJI no, Ha6opy STHX napaMe'l'poB C Bb!COKOH TOqHOCTbIO 6ynyT 

orrpeneJil!TbCll 9HeprJil! JI aTOMHbIH HOMep riepanqHo:il: qacTJI[(bl. 

1. ,[{.,[{ . .[{JKarrrryeB JI np. MonepHH3a[(Hll ycwHoBKJI «Koaep-2» BHO I1HI1 PAH. l13BecTHll PAH, cep.q>JI3., T. 

71, N2 4, c.542, 2007. , 

2. B.B. IleTKOB, ,[{.,[{. ,[{JKarrnyea JI np. YcTaHOBKa Koaep-3 )];Jill H3yqeHJill IIIAJI B o6rracTJI JI3JIOMa. ,[{oKrran 

59a, 30-ll PKKJI, CaHKT - IleTep6ypr, 2008. 

3.]. 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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OrrpeAeJieHHe rnyoHHbl MaKCHMyMa KaCKaAHOH KpHBOH H3 MIOOHHOH 
KOMIIOHeHTl>I Ha 5.IKyTcKoft ycTaHOBKe IIIAJI 
Dr. rJIYllIKOB, ArreKcaH.11p 1; Mr. CABYPOB, ApTeM 1 

1 lfHcmumym KOCMO/PU3UlleCKUX ucc.neooeaHUU U a3pOHOMUU UM. IO.I'. llla!fiepa co PAH 

Corresponding Author: tema@ikfia.sbras.ru 

I1ccrre.r10BaHo npocTpaHCTBeHHoe pacnpe.r1errem1e MIOOHOB c noporoM E~l.O*sec(theta) faB B IIlAJI c 

EO>=l0A{17} ::iB 3a nepwo.r1 Ha6nro.r1eHHiI 2011-2013 rr. 113 Hero cne.r1yeT, qTQ B o6nacTH ::iHeprniI (1-5)*10A{17} 

::iB rny6HHa MaKCHMyMa KaCKa):IHOH KpHBOH x_{max} OTHOCHTCJibHO 6bICTpo yBeJIHqHBaeTC.fl no npHqHHe 

H3MCHCHHe COCTaBa KOCMHqecKHX nyqeft OT npeo6na.r1aro~HX npH E_0~10A{17} 9B 51):lep lKCJie3a K npoTOHaM. 

28 

Maccom,1:fI cocTaB KOCMHl.JeCKHX nyqeft c 3Heprneft E>=10"{17} 3B no 
AaHHbIM Ha3eMHblX AeTeKT0p0B 5.IKyTCKOH ycTaH0BKH IIIAJI 
Dr. fJIYillKOB, ArreKcaH.11p 1

; Mr. CABYPOB, ApTeM 1 

I . 
lfHcmumym KOCMO/PU3UlleCKUX ucc.neooeaHUU U a3pOHOMUU UM. IO.I'. llla!fiepa co PAH 

Corresponding Author: tema@ikfia.sbras.ru 

I1ccJie):IOBaHo npocTpaHCTBCHHOe pacnpe.r1erreHHe 3ap51lKeHHbIX qacTHU, H3MepeHHOe Ha 5IKyTCKOH ycTaHOBKe 

Ha3eMHbIMH CUHHTHJIJI.flUHOHHbIMH J:ICTCKTOpaMH B umpOKHX aTMoccpepHbIX JIHBH.f!X (IIlAJI) C 9Heprneii 

E_0>=10A{17} ::iB 3a nepHOA 1977-2013 rr. 3KcnepHMeHTaJibHbie 3HaqeHH.fl cpaBHHBaIOTC.fl c pacqeTHbIMH, 

nonyqeHHbIMH c noMo~bIO naKeTa CORSIKA B paMKax pa3JIHqHhIM Mo.r1eneft a.r1p-oHHbIX B3aHMOAeiicTBHH. 

Hawnyqmee cornacwe 9KcnepHMeHTa H Teopww Ha6nro.r1aeTc.fl c Mo.r1en.f!MH QGSJETOl H QGSJet-lI-04. B 

o6naCTH 9HeprHiI (1-20)*10A{17} ::iB Ha6nro.r1aeTC.fl H3MCHCHHe MaccoBoro COCTaBa KOCMJfqecKHX nyqeft OT K 

qwcTO npoTOHHOMY, 

31 

Xl1MCOCTAB ITKJI B OBJIACTl1113JIOMA 9HEPfETJ1qECKOro 
CITEKTPA ITPl1 Eo = 3•10"15 - 10"17 3B no ,[(AHHhIM 
9KCITEPl1MEHTA "ITAMl1P" 
Author: Dr. NURIIDINOV, Khusnudin 1 

Co-Authors: Mrs. ABSALYAMOVA, Ilmira 1
; Mr. KHULAHMEDOV, Nizamiddin 1

; Mr. SHA YAKUBOV, Dier 1 

1 Physical-Technical Institute of the Academy of Sciences Uzbekistan 

Corresponding Author: husnudin@uzsci.net 

AHaJIH3HPYIOTC.fl 9KCnepHMCHTaJibHbie ):laHHbie 9KcnepHMCHTa "IIaMHp" H onpe.r1en.fleTCll XHMCOCTaB 

nepBHqHbIX KOCMHqecKHX nyqeft (IIKJI) B o6nacTH H3JIOMa ( Eo = 3• 10 A 15- 10 A 17 ::iB ) 9HepreTHqecKoro 

cneKTpa. I1ccne.r1yroTC.fl xapaKTepHCTHKH HCKYCCTBCHHbIX HCXOJ:IHbIX y - ceMeHCTB, pa3b!rpaHHbIX Ha OCHOBe 

MCO - Mo.r1enw KBapK - fnrooHHhIX CTpyH (KfC), B KOTopoiI npHHHMaeTcll "ttopMarrbHb1iI" xwMcocrnB 

nepBHqHoro H3nyqeHHll c MC):IJICHHO pacTy~eiI ):IOJICH ll):lep c pocTOM 9HeprHH Eo > 3•10A15 9B. 

3KcnepHMCHTaJibHbie pe3yJihTaTbl cpaBHHBaIOTCll C MCO- MO):ICJibIO B npe.r1noJIOlKCHHH O "ttopMaJibHOM" 

COCTaBe IIKJI. C IlOMO~bIO KpHTepHeB OT6opa, qyBCTBHTCJibHbIX K XHMCOCTaBy IIKJI, onpe.r1erreHbl 

3aBHCHMOCTH ):IOJIH HCXO):IHblX y - ceMeHCTB OT oneHoqHOH 9HeprHH Eon ):\JI.fl (p + a) H rpynn nepBHqHbIX 

11.r1ep c MaccoBbIM qwcrroM A > 4, co3.r1aro~Hx raMMa-ceMeiicTBa B peHTreH-9MYJibCHOHHhIX KaMepax (P3K) B 

o6rracTH H3JIOMa ::itteprHiI 3•10A15- 10A17 ::iB. 
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Koppe.rrsn.lmi pa,a;11oc1uHana Ha qacToTe 32 Mfu; c xapaKTep11cTMKaM11 
IllMpOKMX aTMOccpepHblX JIMBHeM B o6naCTM 3Hepr11I1: 10A16 - 10A19 aB 
no ,a;aHHbIM M3MepeHMM Ha HKyTCKOM ycTaHOBKe 

Author: Mr. IlETPOB, Hroph 1 

Co-Author: Dr. KHYPEHKO, CTam1cnan 1 

1 HHcmumym KOCMO[PU3U'leCKUX ucc.nei!oBaHUU U aiipoHOMUU UM. JO. I'. llla¢epa co PAH 

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

Ifayqemre KOCMH'leCKHX nyqeft CBepXBbICOKHX 3HeprHH MeTO.O:OM perHcTpaU:HH pa.n:uo H3Jiy'leHHll, MOJKeT 

6bITb am,TepHaTHBOH Tpa.n:HU:HOHHbIM MeTo.n;aM, KOTOpbie HCITOJib3YIOTCll Ha caMbIX 6oJibllIHX ycTaHOBKaX 

lllAJL Ilo.n:o6Hbie ycTaHOBKH HaCbIILl;eHbI COTHHMH u TbICH'laMH CU:HHTHJIJIHU:HOHHbIX ,n:eTeKTopoB .0:Jlll 

perHCTpau:mr ITOTOKOB 3apHlKeHHbIX qaCTHU: HJIH COCTOHT H3 · .n:eTeKTOpOB, perHCTpHpyroru:ux H3JIY'leHHe, 

reHepupoBaHHOe peJIHTHBHCTCKHM qacTHU:aMH lllAJI B OITTH'leCKOM .O:HaITa3oHe. K TOMY JKe OHH Tpe6yIOT 

60JibllIHX !pHHaHCOBbIX 3aTpaT H HMeIOT oITpe.n:eneHHbie TPY.O:HOCTH B HX 3KCITJiyaTaU:HH H o6pa6oTKe 

,n:aHHbIX: · 

MexaHH3MbI reHepaU:HH pa,n:HOH3JI}"IeHHll xopouro H3BeCTHbI H pacqeTaMH ITOKa3aHO, 'ITO pa,n:HOH3JI}"IeHHe 

lllAJI 3aBHCHT OT pa3BHTHll 3JieKTpoMarHHTHoro. KaCKa,n:a B aTMOC<pepe, BeJIH'IHHbI MarHHTHOro ITOJlll 

B6JIH3H ypoBHll Ha6nro,n:eHHll H T.,n:. To eCTb pa,n:HOH3JI}"IeHHe CBH3aHO C !pH3HKOH pa3BHTHll lllAJI: 
,poJK,n:eHHeM 3JieKTpOHOB H IT03HTpOHOB ITO xo.n:y .0:BHJKeHHll ·OCHOBHOH MaCCbI 'laCTHU: K ypoBHIO MOpll (c 

ITpO.O:OJibHbIM pa3BHTHeM JIHBHH) JI, cne.n:oaaTeJibHO, 3aBHCHT OT MOILl;HOCTH JIHBHll, ITO cyTH 3HeprHH lllAJI . 
. MepOii 3HeprHH ITPH 3TOM MOJKeT BbICTyITaTb KaJIH6poBaHHall aMITJIHTy.n:a pa,n:HOHMITYJibCa. 

B 3TOH CBll3H B03HHKaeT HHTepec, CHa'laJia ycTaHOBHTb Koppem,u:uro MeJK,n:y xapaKTepHCTHKaMH lllAJI, 
H3MepeHHblMH Ha RKyTCKOH ycTaHOBKe H pa,n:HOH3JiyqeHHeM lllAJI, a 3aTeM He3aBHCHMO, OITHpaHCb Ha 

pac'leTbI, BOCCTaHOBHTb aHanorH'IHbie xapaKTepHCTHKH H3 H3MepeHHH TOJibKO pa,n:HOCHrHana lllAJI . 
.[lnH 3TOH u:enH, B RKyTcKe, 6bIJia co3,n:aHa pa.n:uoycTaHOBKa .O:JIH perucTpau:uu pa.n:uou3ny'leHHH lllAJI. 
YcTaHOBKa COCTOHT H3 aHTeHHoro ITOJIH, Ha KOTOpOM ycTaHOBJieHbI CKperu:eHHbie aHTeHHbI, 

optteHTHpoaaHHbie Ha E - W H N - S. PerucTpaU:HH pa.n:HoH3JI}"IeHHH IIIAJI ae.n:eTcH Ha qacToTe 32 Mfu:, 

cao6o,n:HOH OT ITPOMbillIJieHHbIX ITOMex. B 2008 - 2013 rr. 6hIJIO ITpoae.n:eHo HeCKOJibKO ce30HOB perncTpaU:HH 

co6bITHH lllAJI, B TOM 'IHCJie 3aperHcTpHpOBaHbI JIHBHH C 3Heprueii Bbillle 10'19 aB. 
3a 3TOT ITepuo.n: perHcTpau:uu IToJiy'leHbI cne.n:yroru:ue pe3ynhTaTbr: a) H3MepeHo ITpocTpaHCTBeHHOe 

pacrrpe.n:eneHHe pa,n:HOH3~yqeHHll lllAJI ITPH 3HeprHH BbIUie 10'16 aB; 6) H3y'leHa KoppeJIHU:Hll MaKCHMyMa 

aMITJIHTY.O:bI pa,n:HOHMITYJibCa C 3HeprHeH JIHBHH, KOTOpaH OITpe,n:eJIHJiaCb MeTO.O:OM 6anaHca 3HeprHH 

(HCITOJib3Yll H3MepeHHe ITOTOKa 3apHJKeHHbIX qacTHU:, MIOOHOB If qepeHKOBCKOro CBeTa lllAJI); B) ou:eHeHa 

rny6ttHa MaKCHMyMa JIHBHll, HCITOJib3Yll pac'leTbI H qiopMy 3KCITepHMeHTaJibHOH <fJITP pa,n:HOH3JIY'leHHH; r) 

BbIIIOJIHeHo cpaBHeHHe ITOJI}"IeHHbIX ,n:aHHbIX C .n:aHHbIMH .n:pyrHX ycraHOBOK. 
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lfaoTOIIbI H, He, Li n Be B KOCMnqecKoM ~rncrrepnMeHTe PAMELA H3 
IIOJieTHblX ;a;aHHbIX 2006-2008 

Author: Dr. EOfOMOllOB, 9AyapA 1 

Co-Authors: Dr. BACHllhEB, fettttaAHH 1; Mr. KPYThKOB, Cepren 1
; Dr. MEHH, Bom,qirattr 2; Dr. <t>OPMATO, Banepno 3 

,~ ~ 
,:!u3uKo-meXHU1JeCKUU UHCmumym UM. A.,:!. Ho¢¢e PAH 

2 YHu6epcumem 3uzeH 
3 YHu6epcumem Tpuecma 

Corresponding Author: edward.bogomolov@gmail.com 

B pa6oTe rrpegcTaBneHbI pe3ynnTaTbI H3MepeHHH H30TOIIHOro COCTaBa ll,[lep OT BOgopoga J:10 6epHililHll B 

ranaKTJfqecKHX KOCMJfl{CCKHX nyqax C 9HeprHeH J:10 ~ 2 faB/HyKnOH, rronyqeHHbie B op6HTanbHOM 

9KcrrepHMeHTe PAMELA B6nH3H MHHHMyMa conHeqHoH aKTHBHOCTH B 2006-2008 rr. I1crronn30BaH attanH3 

pacrrpegeneHHH HOHH3aIJ;HOHHbIX IIOTepb ll,[lep C H3BeCTHOH H3 TpaeKTOpHbIX H3MepeHHH B 3a3ope MarHHTa 

lKCCTKOCTbIO B MHorocnOHHOM KanopHMeTpe H3 44 cnoeB BOnnqipaMa II KpeMHHeBbIX CTpHIIOBbIX ,[leTeKTOpOB 

MarHHTHoro crreKTpoMeTpa PAMELA. AttanH3 pacrrpegeneHHH HOHH3aIJ;HOHHbIX rroTepn rrpoBegeH gnll llJ:lep 

J:10 HX llgepHbIX B3aHMO,[leHCTBHH B MaTepHane KanopHMeTpa C HCIIOilb30BaHHeM o6pe3aHHll 

BbICOK09HepreTJfqHoH qacTH 9HeprOBbI,[leneHHH ll,[lep (pacrrpe.r:1eneHHe JlaH.r:1ay) B CTpHIIOBbIX ,[leTeKTOpax 

KanopHMeTpa ,[\Illl ynyqUieHHll pa3peUieHHll ll.[lep ITO Macce H3 OIIbITa pa60TbI C H,[leHTHqJHKaTOpaMH 

penllTHBHCTCKHX qaCTHIJ; Ha ycKopHTenllX BbICOKHX 9HeprHH. ,[{orronHHTenbHO J:IIlll pa3,[leneHHll H30TOIIOB 

ll.[lep BOJ:10po.r:1a Ii renHll HCIIOilb30BaHbI 2-MepHbie pacrrpegeneHHll orpaHHqeHHbIX HOHH3aIJ;HOHHbIX IIOTepb 

ll,[lep B 3aBHCHMOCTH OT HX BpeMeHH rrponfaa qepe3 rrpH6op. IlpH aHailH3e HCIIOilb30BaHbI pe3ynnTaTbI 

GEANT 4 MO,[lenHpoBaHHll pacrrpe.r:1eneHHH HOHH3aIJ;HOHHbIX IIOTepb H30TOIIOB ll,[lep C UiaroM no lKeCTKOCTH 

0.2 rB, xopollIO cornacyror.u;HeCll C COOTBeTCTByIOI.IJ;HMH 9KCIIepHMeHTailbHbIMH pacrrpegeneHHllMH. 3apllJ:lbI 

ll,[lep orrpe.r:1enlIIlHCb H3 ,[laHHbIX Cll;HHTHililllll;HOHHOro TenecKorra MarHHTHoro _crreKTpoMeTpa PAMELA. 

Ilonyqettnr crreKTpbI H30TorroB lH, 2H, 3He, 6Li, 7Li, . 7Be, 9Be II lOBe B 3aBHCHMocTH oT lKeCTKOCTH II 

9HeprHH Ii HX COOTHOllieHHH. 
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IloMCK.COJIHe;t-IHblX HCHTpOHOB c 3Hepr11e11 MCHbllle 100 M3B B 

3KCnep11MeHTe PAMELA B BCilbIIIIKax 2006-2014 

Author: Dr. EOrOMOJIOB, 9AyapA 1 

Co-Authors: Dr. BACHJihEB, reHHaAlfli 1
; Mr. KPYThKOB, Cepreft 1 

1 r:>'1JuKo-mexHu1JecKuli UHcmumym UM. A.r:>"!Ho¢¢e PAH 

Corresp~mding ~uthor: edward.bogomolov@gmail.com 

Tipe,[(CTaBrrem,r pe3yrrbTaTbl noHcKa COJJHeqHbIX HeihpoHOB C 3HeprHefr MeHbllie 100 M3B OT BCnhrmeK Ha 

Corrm-1e B 2006-2014' ·· rr. Ha ocHoBe aHanH3a norreTHhIX ,[(aHHhIX MeJK.r1yHapo.r1Horo KOCMHqecKoro 

9KcnepHMeHTa PAMELA. )lm1 aHanH3a oT6HparrHch no ,[(aHHhIM cnyTHHK0B GOES acnhrmKH c noToKaMH 

C0JIHeqHbIX KOCMHqecKHX nyqefr C 3HeprHefr CBhillie 100 M3B Ha OKOJI03eMHOH op6HTe CBhrme ~104 (cM2Cp 

.[(eHh)-1. TIOHCK 'conHeqHbIX HefrTpOHOB npoB0,[(HJICll nyTeM cpaBHeHHll cqeTa HefrTpOHHoro ,[(eTeKTopa 

cneKTpOMeTpa p AMELA B pafroHaX B61IH3H 9KBaTopa Ha BHTKaX op6HThI ,[(0 H nocne BCilhilliKH npH 

ycrromrn npHMOH BH,[(HM0CTH Conm-1a. BKna,[( B 3cpcpeKT H3MeHeHHll reoMarHHTHhIX noporoB Ha 

aHanH3HpyeMbIX BHTKax noneTa PAMELA yqHTbIBanCH C Hcnonh30BaHHeM ,[(aHHhIX O cqfae HefrTpOHOB npH 

TOM JKe norroJKeHHH K0CMJfqecKoro annapaTa Ha op6HTe 3a cyTKH .tio BCnhilliKH. HeH3MeHHOCTh cqfaa 

CI-1HHTH1I1Illl-1H0HH0ro TenecKona npH~opa Ha yqacTKax op6HThI noneTa ,[(0 H nocne BCnhilliKH HCKmoqaeT 

B03MOlKHhIH q>OH H3MepeHHH C0JIHeqHbIX HefrTpOHOB OT B3aHMO,[(eHCTBHH C0JIHeqHbIX K0CMHqecKHX rryqeii: 

MarroaepoHTHhIX BhIC0KHX 3HeprHfr C MaTepHan0M cneKTpoMeTpa p AMELA H K0CMJfqecKoro annapaTa. 

3HeprHH perHcTpHpyeMbIX conHeqHbIX Heii:TpOHOB 01-1eHHBanach no BpeMeHH nponeTa C0JIHeqHhIX 

Heii:TpoHOB'Ha· 6a3e ConH1-1e-3eMrrH oT M0MeHTa peHTreHoBCKofr acnhrIDKH (.r1aHHhie cnyTHHKOB GOES) .r10 

MoMeHTa HX B03MOJKHoii: perHcTpa1-1HH Heii:TpoHHhIM .r1eTeKTopoM PAMELA. C yqeTOM 3HepreTHqecKOH 

3aBHCHM0CTH 3cpcpeKTHBHOCTH perHCTpaI-1HH HeHTpOHOB Heii:TpOHHhIM · ,[(eTeKT0pOM Ol-leHeH nopor 

qyBCTBHTenhH0CTH noHcKa C0JIHeqHhIX HeHTpOHOB ,[(aHHhIM MeTO,[(0M Ha ypoBHe ~ 300 (M2 ceK)-1. 

MaKCHManhHhIH 3apemcTpHpOBaHHhIH 3cpcpeKT npH noHCKe conHeqHbIX HeHTpOHOB C0OTBeTCTB0Ban noToKy 

HeHTpOHOB ~ 1800 (M2 ceK)-1. PerHcTpal-lHH HeHTp0HOB nocne HX 3aMe,[(rreHHll np0B0,[(HJiach ro,[(0CK0n0M 

cqfaqHKOB 3He. TI1IOll-la,[(b HefrTpOHHoro ,[(eTeKTopa ~0.18 M2. 
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IlpocTpaHCTBeHHO - BpeMeHHaH cTpyKTypa AHCKa IIIAJI c 9Heprnei1: 
Bhime 1019 9B 
Dr. KNURENKO, Stanislav 1 

1 Yu.G. Shafer Institute of cosmophysica/ research and aeronomy SB RAS, 31 Lenin Ave., 677980 Yakutsk, Russia 

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

11cnoJib3Yll ,l(eTeKTOpHyro 6a3y Marrow qepeHKOBCKOH ycTaHOBKH IIIAJI: CQHHTHJIJlllQHOHHbie ,l(eTeKTOpbI C 

pa3Hb!MH 3HepreTn:qecKHMH noporaMH Ha3eMHbIM H IlO.l(3eMHbJM pa3MeIQeHHeM, AH<pcpepeHQHaJibHbie 

qepeHKOBCKHe .l(eTeKTOpbl onpe.r1erreHbl sa.r1ep}I(KH npn:xo.r1a qacTHQ OTHOCHTeJibHO nepBOH 

sapern:cTpn:poBaHHOH qacTHQbl. 11syqeHa cpopMa OTKJIHKa B CQHHTHJIJlllQHOHHblX ,l(eTeKTOpax Ha BpeMeHHOH 

llIKaJie B 25 MKC. Tio .l(aHHbIM pern:cTpaQHH cn:rHarra B JIHBHllX c 3Heprn:efi Bbillle 1019 3B norryqeHo 

BpeMeHHOe pacnpe.r1erreHn:e 3apll}I(eHHblX qacTHQ H <pOTOHOB B .l(HCKe IIIAJI. YcTaHOBJieHO, l'.JTO OCHOBHall 

.l(OJlll 3apll}I(eHHbIX qaCTHQ (AO 95 %) npHXO.l(HT KOMilaKTHO B TetJeHn:e [:,:J [:,:J 2 MKC, HO B .l(HCKe IllAJI HMeIOTCll 

tJaCTHQbI, 3a,llep}I(aHHble H Ha BpeMll [:,:) [:,:) 5 MKC .. XapaKTepHO, l'.JTO sa.r1ep}I(aHHbJe Ha 6oJibllJOe BpeMll tJaCTHQbl 

3cp<peKTHBHO pern:cTpn:pyIOTCll B HaKJIOHHbIX co6bJTHllX IllAJI H CQHHTHJIJlllQHOHHblMH ,l(eTeKTOpaMH C 

HH3KHM 3HepreTHtJeCKHM noporoM [:,:) [:,:) 1,8 MsB. PactJeTbl BpeMeHHbIX pacnpe.r1erreHHH 3JieKTpOHOB, MIOOHOB, 

raMMa-KBaHTOB n: HettTpoHOB .l(Jlll ypoBHll MOpll n: 3HMHHX ycJIOBHH 5IKyTcKa (KHypeHKO, 2013) n: EpJlbIKHHa 

(2007) .l(Jlll ypoBHll rop n: pacCTOllHHH 1000 M OT OCH IIIAJI noKa3arrH, l'.JTO cyIQecTByeT BepOllTHOCTb 

perHCTpaQHH HeHTpOHOB qepe3 pern:cTpaQHIO CQHHTHJIJillQHOHHbIMH ,l(eTeKTOpaMH C HH3KHM 

3HepreTHtJeCKHM noporoM 3JieKTpOHOB, pO}I(,l(aIOIQHXCll npn: 3aMe,l(JieHHH HeHTpoHa B BeIQecTBe ,l(eTeKTopa H 

OKpy}I(aIOIQHX ero npe.l(MeTax, a TaK}I(e B Mep3JIOM rpyHTe H TOJICTOM cnoe CHera, l'.JTO xapaKTepHO .l(Jlll 

ycJIOBHH pern:cTpaQHH 3apll}I(eHHbIX tJaCTHQ Ha 5IKyTCKOH ycTaH0BKe IIIAJI. 

B HaCTOl!IQee BpeMll CTaTHCTHKa co6bJTHH IlOilOJIHlleTCll n: QeJibIO Ha6opa CTaTHCTHKH llBJilleTCll .l(aJibHettlllee 

n:sytJeHHe npn:pO,llbI 3a.l(ep}I(aHHblX Ha 60JibllJOe BpeMll tJaCTHQ. 

1. S. P. Knurenko, A. Saburov. // Proc. 33rd ICRC, Rio de Janeiro, 2013. 

2. A. D. Erlykin. // Bulletin of the Russian Academy of Sciences: Physics. 2007. 71. 4. 537-540 
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MoACJib pocTa BOAHHblX Kanerrb 

Author: Mr. PAVLOV, Gavriil 1 

Co-Authors: Prof. KRYMSKY, Germogen 2
; Dr. PETUKHOV, Stanislav 2 

1 Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS 
2 Yu.G. Shafer Institute of Cosmophysica/ Research and Aeronomy 

Corresponding Author: ganya198l@mail.ru 

BblilOJIHeHO MO.l(errn:poBaHHe npoQeCC0B B03HHKHOBeHHll H pocTa BO.l(l!Hb!X Kanerrb B ycrroBHllX 

nepecb11Qeuuoro napa. O6Hapy}I(eHa sapHAOBM acn:MMeTpHll npoQecca npn: MaJibIX pasMepax Kanerrh. 

Mo.r1errn:poBaHHe Bb!IlOJIHeHo Ha MHKp0CKOilHtJeCKOM ypoBHe, KOr,l(a n:3yqaJIOCb 3JieKTpocTaTHtJeCK0e 

B3aHMO,lleHCTBHe Me}I(.l(y M0JieKyJiaMH B0.l(bl H HX B3aHMO.l(eHCTBHe C H0HaMH. O6Hapy}I(eHHall 3apll,llOBall 

aCHMMeTpHll annpoKCHMHpOBarracb MO,l(eJibIO M0JieKyJI co C.l(BHHYTblM OT QeHTpa 3JieKTpHtJeCKHM .l(HilOJieM • 

.[larree ocyIQeCTBJlllJICll nepeXO.l( K MO.l(eJIU CilJIOlllHOH cpe,llbl C napaMeTpaMH, HacTpan:BaeMbIMH C IlOMOIQbIO 

pe3ynbTaTOB Mn:KpocKonn:qecKoro Mo.r1enn:poBaHHll. Mo.r1enn:poBaHue noKasarro cyIQeCTBOBaHn:e nopora 

nepecbJIQeHHll pa3HOH BeJIHl'.JHHbl .l(Jlll IlOJIO}I(HTeJibHO H OTpHQaTeJibHO 3apl!}I(eHHbIX KaneJib. BeJIHl'.JHHbI 

noporoB npn:6JIH3HTeJibHO C0OTBeTCTBYIOT H3BeCTHbIM 3KCnepn:MeHTaJibHbIM ,l(aHHblM. 
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KocMoreHH1>1e pa;rv1oeyKnn.u;1>1 B xoH,u;pHTax Chelyabinsk H Kosice H 
oco6eHHOCTH 23 H 24 conHeqHbIX I{HKilOB 

Author: Dr. ALEXEEV, Victor 1 

Co-Authors: Dr. LAUBENSTEIN, Matthias 2; Prof. POVINEC, Pavel 3
; Dr. USTINOVA, Galina 4 

1 Vernadsky Institute of Geochemistry and Analytical Chemistry Ras 
2 National Laboratory of Gran Sasso, INFN, Assergi, 67010 Italy 
3 Comenius University, Mlynska do/ina Fl, SK 842 48 
4 Vernadsky Institute of Geochemistry and Analytical Chemistry RAS 

··. Correspqnding Author: ustinova@dubna.net.ru 

KocMoreHHble paAHOHYKJIHAhI c pa3HhIMH rrepHoAaMH rrony pacnaAa, BKJIIoqaJI 26AI, 60Co, 22Na, 54Mn, 48V, 

.46Sc If )ij:>yi'H~,. H3MepeHbi B XOHAPHTax C 3aperHCTpiipoBaHHbIMH op6HTaMH Chelyabinsk (naAeHHe 15 II 
' 2013, acpenm"f_ q;;;, 2.ni±o.20 a.e.) II Kosice (n~eHHe 28 II 2010, q'= 4.5±0.5 a.e.), T.e. Ha BOCXOAlllll;eH BeTBH 24 

corrHeqHoro·1.1HKJia; qTo, B C00TBeTCTBHH C pa3HblMH Tl/2 paAH0HYKJIHA0B, npeA0CTaBJilleT HHcpOpMa1.1mo 06 

HHTeHCHBH0CTH If BapHal.lHlIX fl(JI Ha pa3HblX reJIHOI.leHTpHqecKHX pacCT0JIHiflIX If B pa3Hhle rrepH0Abl 

BpeMeHH B 23 If 24 C0JIHeqHbIX LIHKJiax. BbICOK09cpcpeKTHBHbie HH3KO<pOHOBbie If3MepeHHJI 6e3 pa3pymeHHlI 

o6pa31.IOB Bblil0JIHeHhl Ha IlOA3eMH0M raMMa-cneKTp0MeTpHqecK0M KOMilJieKce IIIHpOK0061,eMHblX 

Ge-AeTeKTopoB rrpH 6onee qeM 10-KpaTH0M CHif)l(eHHH cpoHa. no pe3yJibTaTaM TpeK0BblX HCCJieAOBaHHH If 

coAep)l<aHHIO A0Jir0)l(HByru;Hx paAHOHYKJIHAOB 60Co II 26Al HAeHTH<pHI.IHpoBaHbI pa3MepbI X0HAPHT0B II 

rny6HHa 3aJieraHHlI HCCJieAyeMhIX o6pa31.IOB. 3TH AaHHhie rrpoBepeHhl rryTeM pacqeTa COAep)l(aHHH 

K0p0TK0)l(IfBYlll;HX 46Sc II 48V, HaKOIIJieHHbIX npaKTifqecKH y 3eMJIH, npH HCII0Jib30BaHHH pe3yJibTaT0B 

crpaToccpepHbIX H3MepeHHH [Stozhkov et. al, 2009) HHTeHCHBH0CTH fl<JI B TeqeHHe ~1.5Tl/2 9THX H30Tonoe 

nepeA naAeHHeM X0HAPHT0B Ha 3eMJIIO. ITonyqeHHbie pe3yJibTaTbl aHaJIH3a C0Aep)l(aHHH 54Mn If 22Na B 

HAeHTH<plll.lHPOBaHHblX TaKHM MeT0A0M 06pa31.1ax C0II0CTaBJilIJIHCb cpeAHHM reJIH0I.leHTpHqecKHM 

pacCT0lIHiflIM X0HAPHT0B, Ha K0T0pbIX HaKaIIJIHBaJIHCb 9TH paAH0HYKJIHAbl nepeA naAeHHeM X0HAPHT0B Ha 

3eMJIIO, qTo II03B0JIHJI0 01.1eHHTb cpeAHHe HHTerpaJibHble rpaAHeHTbl fl{JI (E>0.5 fsB) B C00TBeTCTByIOru;He 

rrepH0Abl BpeMeHH. 3TH AaHHble AaJIH B03M0)l(H0CTb rrp0A0JI)l(IfTb npoBOAHMbIJf HaMH c 1957 r. M0HHT0pHHr 

HHTeHCHBH0CTH II BapHal.lHH rKJI B reJIHoccpepe AO 2013 r., T.e. Ha BpeMeHHOH IIIKaJie y)l(e meCTH 11-JieTHHX 

C0JIHeqHbIX l.lifKJI0B. BbIJIBJieHHhie A0JiroBpeMeHHhie 3aK0H0MepH0CTH 9T0ro 0AH0P0AHoro PlIAa AaHHbIX 

CBHAeTeJibcTByroT 0 CTOXaCTHqecK0M xapaKTepe pa3JIIfqif:if COJIHeqHbIX LIHKJI0B, o6ycJIOBJieHHOM 

croxacTHqecKHMH rrpo1.1eccaMH nepecTpOHKH C0JIHeqHbIX MarHHTHbIX IIOJieH B cpa3aX MaKCHMyMa 

C0JIHeqHbIX l.lHKJI0B. Oco6eHHOCTH rrepeX0AH0ro MHHHMyMa Me)l(AY 23 H 24 C0JIHeqHbIMH LIHKJiaMH, TaK )Ke 

KaK II Ha BOCXOAlllll;eH cpa3e 24 LIHKJia, BbllIBJieHHbie no C0Aep)l(aHHIO K0CM0reHHbIX paAH0HYKJIHA0B B 

cBe)l(eBhinaBIIIHX xoHAPHTax Chelyabinsk H Kosice, II0ATBep)l(AaIOT 9TH 3aKOH0MepHoCTH. 
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H3MepeHHC CIICKTpOB qacTHI{ BbICOKHX 3HeprHH B KOCMHqecKHX nyqax 
B ~mcrrepHMCHTe TIAMEJIA. 
Dr. KAPEJUfH, AneKcatt,1:1p 1 

1 HlJJIYMJ,-N>ff 

Corresponding Author: karelin@hotbox.ru 

OAHOH If3 Ba)l(HeHIIIHX 3aAaq 9KcnepHMeHTa ITaMeJia lIBJilleTClI HCCJieA0BaHHe 9HepreTHqecKHX cneKTp0B 

pa3HbIX THII0B K0CMifqecKHX qacTHI.1 B IIIHp0K0M IfHTepBaJie 9HeprHH. ITpH6op, BbIBeAeHHbIH Ha op6HTY B 

HIOHe 2006 roAa Ha 6opTy KA, HaXOAHTCJI TaM B pa6oqeM C0CTO.!IHHH no cerOAHJIIIIHHH AeHh. B AHaIIa30He 

BbIC0KHX 9HeprHH HeA0CTYilH0M AJIJI If3MepeHHH IIpH II0M0lll;If MarHHTH0ro crreKTp0MeTpa HCII0Jib3YeTClI 

II03Ifl.lifOHHO-qyBcTBHTeJihHbIH KaJiopHMeTp. C II0M0lll;bIO II0CJieAHero 6hIJIH rrpoBeAeHhI If3MepeHH.!I 

9HepreTHqecKHX crreKTp0B 9JieKTp0H0B c 9HeprHeH BbIIIIe 330 fsB, a TaK)l(e npoT0H0B If .!!Aep reJIH.11 

K0CMifqecKHX nyqe:if c 9HeprHeH BbIIIIe 0.8 TsB/HyKJIOH. ITpeACTaBJieHHhle pe3yJibTaThI, 0CH0BaHbl Ha 

AaHHbIX nonyqeHHbIX 3a nepH0A H3MepeHHH 2006-2013 rr. 
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Lateral distributions of signals in air extensive showers and energy 
estimates 
Author: Prof. DEDENKO, Leonid 1 

Co-Authors: Dr. ROGANOVA, Tatiana 2; Dr. FEDOROV A, Galina 2 

1 Lomonosov Moscow State University, Faculty of Physics, Skobeltsin Institute of Nuclear Physics 
2 Lomonosov Moscow State University, Skobeltsin Institute of Nuclear Physics 

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

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 
GEANT 4 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 hadronic interaction models, the Geomagnitic field and fluctuations in shower 
development are analyzed. 
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0 MaCCOBOM COCTaBe npH ynhTpaBhICOKHX 3HeprHHX no OTKphIThIM 
p;aHHhIM Q)KE Konna6opa:qHH ( CTaTHCTHqecKHM. nop;xop; c 

IICilOJih30BaHHeM <pyHKQHH Konyna) 

Author: Dr. KHPHJIJIOB, ArreKcCaH;.p I 

Co-Author: Dr. KHPHJIJIOB, 11.rrhH 
2 

1 
HJ1HH,P1fry MocKBa119991 lleHUHcKue zopbt 1 

2 
KoHl,(epH "3HepzoamoM" MoCKBa 109507, r:t/pWHCKaR 25 

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

.Um1 n:ccrregoeaHH51 AHHaMIIKJf Jf3MeHeHH51 MaccoBoro COCTaBa KOCMJflieCKHX rryqe:il: caMbIX BbICOKJfX 

9Hepn1:il: HCI10Jlb3YIOTC51 gaHHhie, rrpegocTaBJieHHhie O)!(e-KOJIJia6opau:n:e:il: AJI51 Bceo6ru:ero HCI10Jib30BaHII51, 

no,,COCTOiJI,IHip J!a,.OLOl.2014. I1ccrregoBaHHe CTaTHCTIIqecKHMH MeTOgaMH c rrpIIBJieqenn:eM arrrraparn 

OI1HCaHH51 BHyTpemmx CB513eH MHoroMepHbIX pacrrpegeneHHH (q>yHKU:HII Korryna) IlOKa3bIBaeT o6oraru;eHHe 

6orree, , T51)!(CJIOH ',!<01-'.IIlOHeHTOH rpynnhl cpegHIIX 51gep. 3TO yrn)!(eJieHn:e HMeeT CJIO)!(HbIH xapaKTep H 

np.on:cxogHT. qocTeneHHO c pOCTOM 9Heprn:H (3·1018 -- 5·1019) sB. Pe3KHX, cyll(eCTBeHHhIX H3MeHeHHH 

Maccoeorq COCTaBa IIJ\leIOru;HeC51 gaHHhie (1% Bcex HMeIOIIJ;HXC51 y KOJIJia6opau:n:n: gaHHbIX) ne TIOKa3bIBaIOT. 

IIIAJl perJtCTpn:pye;rc51 9TO:il: ycTaHOBKO:il: Jann:cbIO noKa3aTerreil: geTeKTOpoe ygarreHHhIX gpyr OT gpyra Ha 

pacCT051HHe 1,6 KM. PaccMaTpHBaJIOCb HeCKOJihKO Bapn:aHTOB IIi:(eHTHq>HU:Hpy10ru;n:x q>yHKU:HH, 3aBHC51IIJ;HX OT 

111accoec;iro ,COC:TaBa .. (HanpHMep, OCHOBHO:if BapIIaHT __ , cpegHee 3HaqeHIIe paCCT051HHH OT OCH JIHBH51 

AeTeK:ropo~,, 3aperacTpn:poeaBIIIIIX gaHHoe co6brTIIe n: cpegHee 3HaqeHn:e 3apern:cTpn:poBaHHoil: 9Heprn:n:.) 

.Umr Ka)Kgoro co6hITH51 Bhrqn:cJIHJIHCh 3HaqeHH51 9THX q>YHKU:H:il:. Co6bITH51 (ecero 2417) 9Heprn:n: (l,8·1018 -

S·J019), sB,., pa3ge)151JIHCb Ha HeCKOJibKO 9HepreTn:qecKHX IIHTepBaJIOB. CoBoKynHOCTb 3HaqeHHH 

n:geHTTTq>HU:tt:pyIOU(HX q>yHKU:HH co6hITHH, npn:HagJie)!(aru;n:x gaHHOMY HHTepearry, paccMaTpIIBaeTC51 J<aK 

MHOroMepHM TepeTHKO-Bep051THaCTHM 4>YHKU:H51 pacnpegerreHH51, COOTBeTCTBYIOIIJ;a51 AaHHOMY HHTepearry. 

3HalJeHH51 ee xapaKTepHCTHK (Hanpn:Mep, 3HaqeHH51 cpeAHHX ee Maprn:HaJIOB, K09q>q>HU:JfeHT KoppeJI51U:HH ... , 

H MepbI BHyTpeHHHX CB513eH, onpegerr51eMhie Korryrroil:) l!BJil!IOTCll xapaKTepHCTHKaMH HHTepearra. .Llrr51 

Ka)!(i:(Oro HHTepearra BblqJfcJI51JIIICb 3HaqeHHll ero xapaKTepn:cTHK. Bee co6bITIIll H Bee 9HepreTn:qecKHe 

HHTepBaJibI o6pa6aTbIBaIOTCll O):\HHaKOBO. .Uarree paccMaTpn:BaeTCll 9BOJIIOU:II51 nonyqeHHhIX 3HaqeHIIH 

?-apaKrep~CTIIK, ,s)T,f!X HHTepBarrOB C pOCTOM 9Heprn:II. I1ccrre,I:\oBaHHe II qin:3n:qecKall HHTepnpeTaIJ;H51 

rrorry"..;ef!Hb~~ 3cl,KOHOMepHOCTeH 9TOH 9BOJIIOU:HH npn:BO):\l!T K BbIUlenpn:BegeHHOMy BbIBOAY- CKpOMHal! 

CTaTHCTHKa (106 co6bITHH B _caMOM BbICOK09Heprn:qHOM HHTepe,arre (1 - 5)· 1019sB) 38.CTaBJil!eT orpaHn:qn:TbC51 

TOJihKO KaqecTBeHHbIM ypoBHeM HCCJiei:(OBaHn:51, HO yKa3hIBaeT Ha yrn)l(eJieHHe Maccoeoro COCTaBa H 

noKa3bIBaeT OTCYTCTBHe pe3KHX KpynHoMaCII1Ta6HbIX H3MeHeHrIH B HHTepBane 3· 1018 -- 3· 1019(sB). ABTOpbI 

HageIOTCll, qTO He TOJibKO pacqeTbI OCHOBaHHbie Ha rrry6n:He MaKCHMyMa KaCKaga, HO yeerrn:qeHHe 

CTaTHCTHKH If HCTIOJib30BaHn:e (IIJIH pa3pa6oTKa HOBhIX) 6orree ageKBaTHbIX gaHHOH q>H3n:qecKOH npo6rreMe 

n:geHTHq>HU:HpYfOIIl;HX q>yHKU:HH II Mep KOTIYJibI Il03BOJI51T norryqn:Tb 6orree ToqHbie pe3yJihTaTbI 
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CTaTyc 3Kcrrep11MeHTa MOHl1KA no 11ccrre;1J;oBaH11ro MOHHoro cocTaBa 

COJIHeqHbIX KOCM11qecKMX rryqej;i: 

Author: Dr. BAKALDIN, Alexey 1 

Co-Authors: Prof. GALPER, Arkady 1
; Dr. KARELIN, Alexander 2; Dr. KHABAROV, Sergey 3; Prof. VORONOV, Sergey 1

; Dr. 

KV ASHNIN, Alexander 4; Prof. STOZHKOV, Yury 4
; Dr. ZAMYATIN, Nikolai 3 

1 National Research Nuclear University "MEPhl" 
2 MEPhI 
3 Joint Institute for Nuclear Research 
4 Lebedev Physical Institute 

Corresponding Author: bakaldin7l@mail.ru 

Tipe.n;cTaBJieH TeKy~m"r CTaTyc cnyTHHK0Boro 9KcnepnMeHTa MOHI1KA no HCCJie.n;oBaHHIO Il0T0K0B H0H0B 

K0CMHtJeCKHX nyqe:ii: OT He .n;o Ni B .n;uana3oHe 9Hepru:ii: 10-300 M9B/H B oKpecTH0CTH 3eMJIH. 

OcHOBHO:ii: Hayt1Ho:ii: 3a.n;at1e:ii: 9KcnepnMeHTa MOHI1KA srnmi:eTcll H3MepeHne H0HHoro u H30T0nHoro 

C0CTaBa, 9HepreTHtJeCKHX cneKTp0B C0JIHetJHbIX K0CMHtJeCKHX nyqe:ii: )];Jill 0T.n;eJibHbIX COJIHetJHbIX co6bITllH, 

JI ll3YtJeHne 9B0JIIOIJ;Hll 9THX xapaKTepncTHK BO apeMeHJI. 3KcnepJIMeHT MOHMKA no3B0JIJIT TaKJKe 

llCCJie.n;oBaTb HOHHI,IH H ll30TOilHbIH C0CTaB aHOMaJII,HOH K0Mil0HeHTI,I K0CMJitJeCKJIX nyt1eii:, ranaKTJitJeCKJIX 

K0CMlltJeCKllX nyqeii: u Il0T0K0B ll.n;ep a pa.n;uan;H0HH0M Il0llCe 3eMJill. 

Ha6nro.n;eHHll Il0T0K0B ll0H0B 6y.n;yT npoB0)];llTbCll c Il0M0~I,IO CBeT0CJIJII,H0ro MHOrOCJIOHHOro 

nonynpoao.n;HHK0B0ro TeJieCKona-cneKTp0MeTpa MOHI1KA, ycTaH0BJieHHoro Ha 6opTy K0CMHtJeCK0ro 

annapaTa, HMeIO~ero 0K0JI03eMHYIO Kpyroayro Il0JillpHyro op6HTY BbICOTOH nopll.n;Ka 600 KM, K0Topall 

Il03B0JIHT peaJIH30BaTb MeTO.n; H3MepeHHll 3apH.n;a H0H0B C 9Heprttl!MH 6onee 10 M9B/H, OCH0BaHHbIH Ha 

HCil0JII,30BaHHH MarHHTHoro Il0Jlll 3eMJIH B KatJecTBe cenapaTOpa 3apll.n;a. feoMq>aKTOp npu6opa C0CTaBmJeT 

100 CMA2*cp, yrnoaoe pa3peureHne - 1 rpa.n;yc. 

42 

3KcrrepHMCHTaJibHbie yKa3aHMH Ha aHOMaJibHbIM xapaKTep BKJia)J;a B KIT 
OT 6rrM3KOro O)J;MHOqHoro MCTOqH11Ka. 

Author: Dr. SHAULOV, SERGEY 1 

Co-Author: Dr. BEZSHAPOV, Sergey 1 

I FIAN 

Corresponding Author: ser10l@inbox.ru 

Pe3yJibTaTbI H3MepeHHll TOHKOH CTPYKTyp1,r cneKTpa K0CMHtJeCKHX nyqeii: (KIT) B HHTepBaJie 9Heprnii: 1015 -

1018 9B npoTHB0pet1aT Mo.n;eJIH pe3K0ro H3JI0Ma B cneKTpe npn 9HeprHH 3·1015 9B H yKa3bIBaIOT Ha BKJia.n; B 

Il0T0K KJI OT 0)];HH0tJH0ro 6JIH3Koro HCT0tJHHKa. Tiol!BJieHHe 3HatJHM0ro BKJia.n;a OT 0)];HH0tJH0ro HCT0tJHHKa 

Il0)];TBepJK.n;aeTCll TaKJKe BH)];0M 9KCnepHMeHTaJII,HbIX .n;aHHI,IX 06 aHH30TponHH KJI. 

O6cyJK.n;aeTCll Mo.n;eJib, B KOTopoii: Ha6nro.n;aeMbie B 9TOH lKe o6JiaCTH 9Hepruii: aH0MaJibHbie xapaKTepHCTHKH 

MIO0HH0H H a.n;poHHOH K0Mil0HeHT IllAJI 0TH0CllTCll K H3JiyqeHHIO 0)];HH0tJH0ro HCT0tJHJIKa. 

PaccMaTpHBaeTCll B03M0lKH0CTI, Toro, tJT0 HCT0tJHHK0M llBJilleTCll KBapK0Ball 3Be3.n;a. 
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<l>11311qecK11e xapaKTep11cTMKM raMMa.,.TerrecKona r AMMA-400. YrrroBoe 
pa3pemeHMe, pa3,a;erreHMe 3JieKTp0H0B 11 npoT0H0B. 

Author: Dr. LEO NOV, Alexey 1 

Co-Authors: Prof. rAnhIJEP, ApKa)1Htt 1; Dr. TOITlfilEB, HttKOJiai! 2
; Mrs. APXAHrEnhCKA.H, HpttHa 1
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1
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; Dr. PYHUO, MttxaHJI 1

; Dr. KA.llHITHH, Bna.rittMHp 1
; Mr. 

APXAHIBJihCKllli,'AH.ripei! 1
; Dr. KAITITHH, Bna.rittMttp 1

; Mr. IYCAKOB, IOptti! 2
; Dr. HAYMOB, I1eTp 1 

l Ha~uo~~bHbl~ ~~CJleO~BameJibCKUU RiJepHbtU JHUBepcumem «MHr:fI» 
2~•·, ••', ' 

. . - -~, '. 

B HaCTQJT~ee BpeMJT pa3pa6aThrnaeTCll raMMa - Terrec1<0n fAMMA-400. 3TOT np116op npe;wa3HaqeH AJill 

113MepeHl1ll IlOTOKOB raMMa 113JiyqeHl1ll 11 3JieKTpOH-Il0311TpOHHOH KOMilOHeHTbl KOCM11qecK11x Jiyqel'i B 

A11ana3oHe 3Hepr11n OT 100 M3B AO HeCKOJihKl1X T3B. TaK11e 113MepeHl1ll Bhl3bIBa:ioT 11HTepec B CBll311 co 

CJie,l{y:io~rrMl1 HayqHblM11 3a,l{aqaM11: Il011CKOM npOAYKTOB aHH11r11JilTQl1l1 11Jil1 pacna.l{a qacTl1U TeMHOH 

MaTep1111; npoBe,l{eH11eM my6oKoro aHaJil13a He6ecHOH cqiepbl C ueJib:IO Ilci11CKa 11 11CCJie,l{OBaHl1ll ,!{11CKpeTHbIX 

11CTOqHl1KOB raMMa 113JiyqeH11ll; 113MepeHl1eM 3HepreT11qecKl1X cneKTpOB raJiaKT11qecKoro 11 

BHerru,ra~711q~~~0r,~ . .l{l14'4'Y3HOrO raMMa 113JIYqeH11ll; 11CCJie,l{OBaHl1eM mMMa BCilJieCKOB 11 raMMa 113JiyqeHl1ll 

aKTl1BHor9; . c9rrIIQa. ' faMMa - TerrecKon r AMMA-400 o6Jia,l{aeT yH11KaJibHhIM11 qi11311qecK11M11 

xapaKiepHCTHKaMH no cpaBHeHl1:IO C npe.l{hIAY~l1M11 np116opaM11, a TaK)Ke C rrp116opaM11, KOTOpble npOBO,l{llT 

113MepeHl1ll B HaCTOll~ee BpeMll. YrJIOBOe pa3peI1IeH11e raMMa - TeJieCKOila COCTaBJilleT BeJI11q11Hy, MeHhIIIY:IO, 

qeM 0.02 rpa.l{., AJill raMMa - 113JiyqeHl1ll c 3Hepr11en 100 faB. B ,l{aHHOM ,l{OKJia,l{e rrpeACTaBJieHbl MeT0,!{11Ka 

BOCCTaHOBJieHl1ll HanpaBJieHl1ll np11JieTa BbICOK03Hepr11qHbIX raMMa - KBaHTOB 11 pe3yJibTaTbl 11CCJie,l{OBaHrrll 

cnoco6HocT11 np116opa rAMMA-400 pa3.l{eJillTh 3JieKTpOHhI 11 npoToHhr. 

nJill BOCCTaHOBJieHl1ll HanpaBJieHl1ll np11JieTa Ilp0B0,!{11TCll aHaJil13 npocTpaHCTBeHHOrO pa3B11Tl1ll 

9)!~KTpOM:~_:r_H11'.i:;~~~r9,' KaCKa,!{a, B03Hl1Ka:io~ero np11 B3al1MO,l{eHCTBl111 nepB11qHbIX raMMa - KBaHTOB C 

Beui~cTBOM raMM~ -. TeJiecKona. BTOp11qHh1e qacT11UbI, B TOM q11cJie qacT11UbI o6paTHoro TOKa, cy~ecTBeHHO 

ycn:O)KH~l()T ijp'o'~e.l{ypy BOCCTaHOBJieHl1ll TpeKa nepB11qHoH 3JieKTpoH-Il0311TpOHHOH napbI, 06pa3y:io~eHCll 

rrp11 KOH~~pc11~ BbICOK03HeprnqHoro raMMa - KBaHTa. Pa3pa6oTaHHbIH MeTO,l{ Il03BOJilleT BOCCTaHaBJil1BaTh 

'Hanp_aBJI,eH11e: oci( 9JieKTpoMarHl1THOro KacKa,!{a H 06ecneq11BaeT yrrroBoe pa3pemeHrre rryqme, qeM 0.02 

rpai AJIH3H
0

ep~1111 :100 faB. ' 
0CH0~HI,IM'ii 'koMrroHeHTaMH KOCMrrqecKHX rryqen llBJill:IOTCll npOTOHbI rr llApa reJIHll. BKJia,!{ 

3JieKTpOH-II0311TJJ0HHOH KOMilOHeHTbl KOCM11qecKHX rryqen nprr BbICOKHX 3Hepr11JTX COCTaBJilleT BeJI11q11Hy 

oKoJio 0.001. Ilprr 11ccJie.!{0BaH1111 cnoco6HocT11 raMMa - TeJiecKona r AMMA-400 pa3.l{eJIJTTh 3JieKTpoHhI 11 

Il0311Tp0Hbl OT npoTOHOB B KOCMl1qecKHX rryqax rr3yqaeTCll OT,l{eJibHbIH BKJia,!{ Ka)K,!{011 ,!{eTeKTOpHOH 

CHCTeMbI np116opa B pemeKI.(11:IO npoTOHOB. I1:cnoJib30BaHrre cyMMapHOH HH<pOpMaurrrr OT BCex ,!{eTeKTOpHbIX 

crrcTeM Il03BOJilleT noJiyqHTb K03cpqmurreHT pe)KeKQHl1 npOTOHOB ~4x 10' 5 ,l{Jill BepTHKaJibHblX qacTHU H 

~3x 10'5 AJill qacTrrU, norra,l{a:io~11x B raMMa-TerrecKon no,!{ ymoM 30 rpa.l{. 
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qeThlpexKaHaJihHaH ycTaH0BKa HeHTpoH-BHO 

Mr. ALEKSEENKO, Viktor 1 

1 Institute for Nuclear Research 

Corresponding Author: alekvictor@yandex.ru 

Coo6~a:ioTcll cBe.l{eHHll o HOBOH 3Kcnep11MeHTaJihHOH ycTaHOBKe «HewTpoH-BHO», BBe.l{eHHOH B 

sKcnrryarnu11:io B AeKa6pe 2013 ro.l{a B BaKcaHCKOH HeifTp11HHOH O6cepBaToprrrr. YcTaHOBKa rrpeAHa3HaqeHa 

,!{Jill perncTpaurr11 11 113yqeHl1ll Baprraunif IlOTOKa TeilJIOBblX HeHTpOHOB BO BpeMJT rpo3 11 <l>op6ym-scpcpeKTOB. 

Per11cTpau11JT IlOTOKa HeHTpOHOB ocy~eCTBJIJTeTCll qeTblpbMll 3H-,!{eTeKTopaM11 Ha OCHOBe KOMnayHAa 

MHIIIeHh-CU11HTHJIJIJTTop 6LiF+ZnS(Ag). Ilp11BeAeHhI nepBbie peayrrhTaTbr perrrCTpaurrrr Bap11au11n 

HeHTpOHHOro IlOTOKa. 
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BapHa~HH HeHTpOHHoro IIOTOKa BO BpeMH rpo3 

Mr. ALEKSEENKO, Viktor 1 

1 Institute for Nuclear reseach 

Corresponding Author: alekvictor@yandex.ru 

Coo6maIDTCll pe3yJibTaTbl perHCTpaQJUI Ji aHaJIH3a crropa,I:IJiqecKHX BapHaQHH IIOTOKa aTMOCcpepHbIX 

TeIIJIOBbIX HeHTpOHOB BO BpeMll rpo3. PerHCTpaQHll IIOTOKa HeHTpOHOB ocymecTBJillJiaCb 

He3KpaHHpoBaHHblMH CQHHTHJIJillQHOHHblMH 3H-,[leTeKTOpaMH Ha OCHOBe KOMrrayHAa 

MHIIIeHb-CQHHTHJIJillTOp 6LiF+ZnS (Ag), pacrrorro>KeHHbIMH B pa3JIHtJHbIX q>H3HtJeCKHX ycJIOBHllX, Ji 

rrporropQHOHaJibHbIMH ra30BbIMH reJIHeBbIMH CtJeTtJHKaMH. 3aperHCTpHpOBaHbl yMeHbIIIeHHll HettTpOHHOro 

IIOTOKa Ha 5-10% rrpoQeHTOB CBll3aHHble C JIHBHeBbIMH oca,[IKaMH BO BpeMll rpo3. 3a TpH JieTHHX Ce30Ha He 

6bIJIO 3aperHCTpHpoBaHO cpaKTOB yBeJIHtJeHHll HettTpOHHoro IIOTOKa, o6ycJIOBJieHHbIX MOJIHHeBbIMH 

pa3pll,I:1aMH. 
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Ha6JIIDAeHHe KOCMHeqcKHX rryqeft IDHpoKoyrOJIHhIM qepeHKOBCKHM 

TerreCKOIIOM, pa6oTarom;HM Ha COBIIaAeHHe c C~HHTHJIH~HOHHhIMH 

AeTeKTopaMH 51KYIIIAJI 
Mr. TIMOFEEV, Lev 1

; Dr. IVANOV, Anatoly 1 

1 SHICRA SB RAS 

Corresponding Author: timofeevlev@ikfia.sbras.ru 

B 3TOM ,[IOKJia,[le rrpe,I:ICTaBJieHa MeTO,[IHKa Ha6nro,[leHHll qepeHKOBC~oro CBeTa OT IIIHpOKHX aTMoccpepHbIX 

JIHBHett (IIIAil) rropo>K,I:leHHbIX KOCMHtJeCKHMH JIYtJaMH (KJI) BbIIIIe 10'16 3B Ji rrepBbie pe3yJibTaTbl 

Ha6JIID,[leHHH. ,[(eTeKTOpOM llBJilleTCll IIIHpOKoyroJibHblll qepeHKOBCKHH TeJieCKOII pa6ornromHtt Ha 

COBIIa,[leHHe C CQHHTHJIJillQHOHHbIMH ,[leTeKTopaMH, HHTerpaJibHbIMH Ji AHcpcpepeHQHaJibHblMH 

qepeHKOBCKHMH ,[leTeKTOpaMH 51KyTCKOH KOMIIJieKCHOH ycTaHOBKOH IIIAJI. )leTeKTOp pacrrorro>KeH pll,I:IOM 

(OKOJIO 2M) C 0,[IHHM H3 HHTerpanbHblX qepeHKOBCKHX ,[leTeKTOpOM. B ,[IOKJia,[le rrpe,I:ICTaBJieHbl MeTO,[IHKa, 

TeXHn:qecKn:e xapaKTepHCTHKH TeJieCKOIIa, a TaK>Ke pe3yJibTaTbl rrorreBbIX Ha6JIID,[leHHH Ha 51KyTCKOH 

KOMIIJieKcHofl ycrnHOBKH IIIAJI. 
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AHaJIH3 pacnpe,r:i;erreHIUI no npHMblM BOCXO)l{,r:i;eHHHM KOCMHqecKHX 

rryqeil C 3HeprMeM BbIIIIe 10" 18 3B no Ha6rrro,r:i;eHMHM B 5IKyTcKe 

Dr. IVANOV, Anatoly 1
; Dr. PRAVDIN, Mikhail 1

; Dr. KRASILNIKOV, Alexey 1; Mr. SABOUROV, Artem 2 

1 IKFIA 
2 IKIFA 

Corresponding Author: ivanov@ikfia.ysn.ru 

ITpeACTaBJieHbI pe3yJibTaTbI aHaJIH3a pacnpeAeJieHHll KOCMHqeCKHX nyqeif (KJI) C 9HeprHllMH Bbillie 10' 18 9B 

no npllMbIM BOCXO)l(AeHHllM. ,llJill 9TOro HCnOJib30BaHbI AaHHbie Ha6moAeHHH 1974-2008 rr. Ha 5IKyTCKOH 

ycTaHOBKe llIHpOKHX aTMOC<pepHbIX JIHBHeH (IIIAJI), C npHBJieqeHHeM ABYX MeTOAOB aHaJIH3a -

rapMOHHqecKoro H AHCnepCHOHHoro. BbrqHcJieHbI aMnJIHTYAbI nepBbIX ABYX rapMOHHK, a TaK)l(e <pa3a 

nepBOH rapMOHHKH, MeHHIOll{HeCll C 9HeprHeH KJI. no BTOpoMy MeTOAY HaMAeHa MHHHMaJibHall llIHpHHa 

pacnpeAeJieHHll B cpaBHeHHH C O)l(HAaeMOH llIHpHHOM H30TponHoro pacnpeAeJieHHll. IToKa3aHO, qTQ B 

HHTepaane 9HeprHH (10'19, 1.78x10'19) 9B HMeeTCRHeKoe OTKJIOHeHHe OT H30TponHH, nonyqaeMoe ABYMll 

MeTOAaMH, KOTOpoe MO)l(eT 6bITb o6bllcHeHO BKJiaAOM HCToqHHKa KJI a JIHTepaane npHMbIX BOCXO)l(AeHHM 

(15,45) rpaAycoB. ITepBall rapMOHHKa AeMOHCTpHpyeT CHCTeMaTHqecKHM CABHr no <pa3e c pocTOM 9HeprHH, 

qTQ TaK)l(e He cornacyeTCll C H30TponHbIM pacnpeAeJieHHeM. 
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lliHpoKoyroJibHblM qepeHKOBCKHM TeJieCKOn M nporpaMMa 
Mo,r:i;epHI-13aQHM qepeHKOBCKMX ,r:i;eTeKTopoB HKyTCKOM ycTaHOBKM IIIAJI 
Dr. IVANOV, Anatoly 1

; Dr. KNURENKO, Stanislav 2; Dr. KRASILNIKOV, Alexey 1
; Dr. PETROV, Zim 1

; Dr. PRA VDIN, Mikhail 1
; Dr. 

SLEPTSOV, Ivan 1
; Mr. TJMOFEEV, Lev 3 

1 IKFIA 
2 Yu.G. Shafer Institute of cosmophysical research and aeronomy SB RAS, 31 Lenin Ave., 677980 Yakutsk, Russia 
3 SHICRA SB RAS 

Corresponding Author: ivanov@ikfia.ysn.ru 

OnHCaHbI xapaKTepHCTHKH H pe3yJibTaTbI noneBblX HCnbITaHHH umpoKoyroJibHoro qepeHK0BCKOro 

TeJieCKona, pa6ornromero Ha coan~eHHe CHrHaJI0B C Ha3eMHbIMH ~eTeKTOpaMH 5IKyTCKOM ycTaHOBKH 

llIHpOKHX aTMOC<pepHblX JIHBHeH (IIIAJI). O6cy)l(AaeTCll nporpaMMa MOAepHH3aQHH nOACHCTeMbI 

qepeHK0BCKHX AeTeKTopoB ycTaH0BKH, HaQeJieHHOM Ha HCCJieA0BaHHe ranaKTHqecKOH K0MnOHeHTbI 

KOCMHqecKHX. nyqew. 
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IIpoHCXO)l{,r:i;eHMe KOCMMqecKHX rryqeft c 3HeprMHMM OT 10"6 ,r:i;o 1O"213B 

Dr. PTUSKIN, Vladimir 1 

I IZMIRAN 

Corresponding Author: vptuskin@hotmail.com 

O63op coapeMeHHoro C0CTOllHHll npo6neMbI npOHCXO)l(AeHHll KOCMHqecKHX nyqeif. O6cy)l(Aa!OTCll ycKopeHHe 

KOCMH'IeCKHX nyqeu B OCTaTKax caepXHOBbIX, HHTepnpeTaQHll AaHHbIX Voyager 1 no qacTHQaM HH3KHX 

9Heprntt, CTPYKTypa KOJieHa B 9HepreTHqecK0M cneKTpe npH 3.10' 15 9B, npeAeJI ycKopeHHll qacTHQ B 

raJiaKTHqecKHX HCTOqHHKax, npHpOAa KOCMHqecKHX nyqett caMbIX BbICOKHX 9HeprHM. 
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Xapa.KTepHoe 9JieKTpHqecKoe COCTOHHHe rp030BOH aTMOC<pepbl H3 

,qaHHblX no BapHal.(HHM KOCMHqecKHX rryqen 

Author: Dr. XAEPJlHHOB, Hann& 1 

Co-Authors: Dr. JIHJlBAHCKHH, AneKcaHAP 2
; Mr. XAEPJlHHOB, Mnxa1m 3 

1 Ca¢o6U'I 
2 CepzeeBU'I 
3 Hawcbe6u11 

Corresponding Author: khaerdinovns@yandex.ru 

Ilocnegmi:e gaagQaTI, JieT, B TeopHH 9JieKTpHtreCKHX pa3pllgOB B rpo30BOH aTMOC<pepe, cpopMnpyeTCll 

MexaHH3M npo6oll aTMOC<pepuoro B03gyxa JiaBHHaMH peJil!THBHCTCKHX y6eraIOI.QHX 9JleKTpOHOB. 3TOT THII 

pa3pl!ga auanor Kop0HHOMY, 6a3npyroI.QeMyCll Ha peJil!THBHCTCKHX traCTHQax. Ha6nrogeHHe ycJIOBHH TaKoro 

9JieKTpHtreCKoro pa3pllga B aTMOccpepe BbI3I,IBaeT 60JII,illOH HHTepec. BMeCTe C TeM, o6MtrHoe COCTOllHHe 

rpo3oBOH aTMOC<pepM B aKTHBHOH <pa3e - noporoaoe gJill MOJIHHeaoro pa3pllga. Jlro6oe uenocpegcTBenuoe 

BMemaTeJII,CTBO B 9TOT npoQecc, C QeJII,IO H3ytreHHll, ueo6paTHMO HCKa3HT ecTeCTBeHHOe COCTOllHHe. 

lllHpoKO H3BeCTHI,I gauu1,re no H3MepeHHIO HaIIpll)KeHHOCTH IIOJlll rpo30BOH aTMOC<pep1,r, noJiytreHHI,Ie 

MapmaJIOM H gp. C IIOMOJ.Ql,IO paKeTHl,IX H 6anJIOHHI,IX H3MepeHHH, Ha OCHOBaHHH KOTOpbIX genaeTCll BbIBOg 

0 ecTecTBeHHOM orpaHHtJeHHH uanplllKeHHOCTH aepTHKaJII,HOrO IIOJlll, nponopQHOHaJII,HO IIJIOTHOCTH, 

noporOBI,IM 3HatreHHeM nepeHaIIpl!lKeHHll s = 1 (216 KB/M gJill ypoBHll MOpll), OgHaKo, coo61.QaJioc1, H 0 

cnytrae perHCTpaQHH IIOJlll B TetreHHH 1 MHHYTI>I C nepeHanplllKeHHeM s = 1.3. Bo3MOJKHO, omn6KH 

MeTogHtJecKoro xapaKTepa BHOCl!T HCKaJKeHHll B Ha6nrogeHHll. B CBll3H C 9THM, gHarHOCTHtfeCKHe 

HCCJiegoaaHHll 9JieKTpHtrecKoro COCTOllHHll aKTHBHOH cpa31,r rp03bI, Bl,IIlOJIHeHHI,Ie C IIOMOI.Ql,IO aHaJIH3a 

IIOBegeHHll KOCMHtJeCKoro Jf3JiytreHHll, ecTecTBeHHI,lM o6pa30M 30HgHpyroI.Qero aTMoccpepy, llBJillIOTCll 6onee 

KOppeKTHI,IMH B cpaBHeHHH C npl!Ml,IMH H3MepeHHllMH Ha 6aJIJIOHax. 

B gaHHOH pa6oTe aHaJIH3HpyroTCll, paHee ony6JIHKOBaHHbie 9KCIIepHMeHTaJII,HO noJiytreHHbie Ha ycTaHOBKe 

«Koaep» EHO I151I1 PAH pacnpegeJieHHll aapttaQHH HHTeHcHBHOCTH BTOpHtrHbIX tracTHQ KOCMHtrecKHX 

JiytreH, B 3aBHCHMOCTH OT 3HatreHHH npH3eMHOH Hanpl!JKeHHOCTH 3a JieTHHe H oceHHHe nepHog1,r, B 

pacnpegeneHHllX cyI.QeCTBYIOT o6JiaCTH, H3MeplleMbIX Ha 3eMJie HaIIpl!JKeHHOCTeH ~Zoo1>7KB/M), IIpH 

KOTOpbIX aapHaQHH KOCMHtJeCKHX JiytreH He o6'bl!CHllIOTCll TpaHc<popMaQHeH cneKTpa B npH3eMHOM IIOJie. 

TaKHe B03MyI.QeHHll paHee Ha3BaHI,I aHOMaJII,HI,IMH B OTJIHtJHe OT HOpMaJII,HI,IX, KoppenttpyroI.QHX C 

npH3eMHI,IM IIOJieM. B CJiytrae 9JieKTpOH - !pOTOHHOH KOMIIOHeHTbI, gJill o6'bl!CHeHHll 9<p<peKTa, Tpe6yeTCll 

gonoJIHHTeJII,Hall reuepaQHll qacTHQ. Ilo CTaTHCTHKe, 9TH aHOMaJII,HI,Ie B03MyI.QeHHll MaKCHMaJII,Hl,I npH 

3HatreHHllX npH3eMHOH uanplllKeHHOCTH /ill)zOt81= 10+12 KB/M. Bo3HHKaeT Bonpoc - KaKoBa HanpllJKeHHOCTI, 

IIOJlll B MeCTe reHepaQHH traCTHQ? BapHaQHH HHTeHCHBHOCTH MIOOHOB, HecyT B ce6e HH<pOpMaQHIO 0 

rny6oKHX CJIOllX aTMOC<pep1,r, OnHpal!CI, Ha 9KCIIepHMeHTaJII,HO H3MepeHHbie gJill HHTeHCHBHOCTH MIOOHOB 

. K09<p<pHQHeHTI>I perpeccHH C npH3eMHI,IM IIOJieM, npHBJieKal!. MOgeJII, cpopMHpoaaHHll BapHaQHH 

HHTeHCHBHOCTH MIOOHOB, CTpOHTCll BI,ICOTHl,IH npo<pHJII, minplllKeHHOCTH IIOJlll Hag ycTaHOBKOH nog 

HHJKHHM 3apl!gOBI,IM crroeM B 3aBHCHMOCTH OT npH3eMHOH HanplllKeHHOCTH, He npoTHBopetraI.QHH 

Ha6rrrogaeMbIM gaHHI,IM. L{Jill Hameu ycTaHOBKH, ygatJHO OTBetraeT Tpe6oBaHHllM Mogen1, npoq>HJill c 

rHnep6oJIHtfeCKOH 3aBHCHMOCTl,IO OT BI,ICOTl,I H IIOCTOllHHOH HanplllKeHHOCTl,IO Ha npornJKeHHH nocrregHero 

ytraCTKa TOJII.QHHOH t.h = 5.4 r/cM2. 3HatreHHll MaKCHMaJII,HOH HanplllKeHHOCTH BgOJII, npoq>HJill gJill Bl,ICOTl,I 

h (paHOH HHll<Hero 3apl!JKeHHOro CJIOll), B egHHHQax nepeHaIIplllKeHHll, COOTBeTCTBYIOI.QHe «oco6MM» TOtJKaM 

pacnpegerreHHll aapHaQHH 9JieKTpOH - <pOTOHHOM KOMIIOHeHTI,I: 87KB/M = 1.71, 810KB/M = 2.44, 812KB/M = 
2.93. CrnrncrntrecKHe omH6Kn: caepxy +131% H CHH3Y -24%.( S = PIPc, pc= 1.67 MB/(r/cM2), cooTBeTcTByeT 

De = 216 KB/M npH H. yen.) IlpH 9THX HaIIpl!JKeHHOCTllX goJIJKeH HgTH npo6ow Ha y6eraIOI.QHX 9JieKTpoHax B 

npnnoporOBOM peJKHMe. 11To n perHCTpHpyeTCll. 
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Search Dark Matter on Data Yakutsk EAS Array 

Author: Dr. MIKHAILOV, Aleksei 1 

Co-Author: Dr. KOLOSOV, Valery 2 

1 Alekseevich 
2 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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Orrpe,qeJieHJie crreKTp0B BHeranaKTJiqecKMX MCT0qHJIK0B K0CMJiqecKJIX 
nyqe:ft CBepXBblC0KMX 3HeprMM 

Author: Dr. 311P AKAIIIBI1Jll1, BrrMHMHp 1 

Co-Authors: Dr. IITYCKHH, BJiai:IHMHp 1
; Dr. POfOBAH, CBeTJiaHa 1

; Mr. KJIEilA 9, EBreHHH 1 

1 113MHPAH 

Corresponding Author: rogovaya@izmiran.ru 

Ha OCHOBe pewemrn o6paTHOH 3a,ga'IH rrepeHoca KOCMH'IeCKHX rry'IeH c ,rneprmIMH 10**18 - 10**21 3B BO 
BcerreHHOH, 3aIIOJIHeHHOH q>OHOBbIM :rrsrryqeHHeM, rrpone,geubl pac'!eTbl 3HepreTH'IeCKHX crreKTpon 
HCTO'IHHKOB BHerarraKTH'IeCKHX KOCMH'IeCKHX rryqeiI. PactJeTbI rrpone,geHbl ,I:(JISI ABYX THIIOB crreKTpOB 
KOCMH'IeCKHX rryqeiI y 3eMJIH, rrorrytJeHHbIX COOTBeTCTBeHHO B 3Kcrrep:rrMeHTaX Telescope Array + HiRes Ii B 
3KCIIepHMeHTe Auger. IIpe,grrorraraeTCH, 'ITO B COCTaBe HCTO'IHHKOB AOMHHHPYT rrpOTOHbI H H,gpa JKeJie3a. 
Orrpe.r:1erreHbl OJKH,gaeMbie crreKTpbI BTOpH'IHbIX HAep. BbIHBJieHo, KaK rrpoHBJIHeTCSI HeKoppeKTHOCTb 
o6paTHbIX 3a_gaq rrepeHOC_a KOCMH'IeCKHX rryqeiI. IIorry'IeHbI OTKJIOHeHHSI OT CTerreHHOH 3aBHCHMOCTH 
3HepreTH'IeCKHX crreKTpOB HCTO'IHHKOB KOCMH'IeCKHX rryqeiI. I1ccrre,gonaHbI crryqa:rr, Kor,ga crreKTpbI 
pa3JIH'IHbIX THIIOB SI,gep B HCTO'IHHKax O,I:(HHaKOBbIM o6pa30M 3aBHCSIT OT MafHHTHOH JKeCTKOCTH 'IaCTHQ H 
KOr,ga 3TO ycrron:rre He BbIIIOJIHHeTCSI H crreKTpbI HCTO'IHHKOB rrpoTOHOB H H,gep JKeJie3a orrpe,geJIHIOTCSI I13 
,LlaHHbIX Auger ITO 3HepreTH'IeCKOH 3aBHCHMOCTH BeJIH'IHHbI . 
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,[(JIHHHOITpo6emHrur KOMITOHeHTa KOCMJiqecKHX rryqen no ,qaHHhIM 

3KCnepHMeHTOB C peHTreH03MYJihCHOHHhlMH KaMepaMH Ha IlaMHpe H 

THHh-IIIaHe 

Author: Dr. JJYqKOB, B.C. 1 

Co-Authors: Dr. TTHTOBCKHH, C.E. 
1
; Dr. EOPHCOB, A.C. 

1
; Dr. nEHHCOBA, B.f. 1

; Prof. r AJIKHH, B.11. 2
; Dr. fYCEBA, 3.M. 1

; Dr. 

KAHEBCKAH, E.A. 1; Mr. KOfAH, M.f. 1; Dr. MOP030B, A.E. 3; Dr. MYXAMEnllIHH, P.A. 4; Dr. CMHPHOBA, M.n. 1; Dr. lJYEEHKO, 

A.TT. I 

I ..,f3u'leCKUU UHCmumym UM, II.H.Jie6eoe6a PoccuuCKOU aKaOeMUU HayK 
2 ..,f3U'leCKUU ¢-m MI'Y UM. M.B.lioMOHOC06a 
3 P.N. Lebedev Physical Institute of the Russian Academy of Sciences 
4 HHHPAH 

Corresponding Author: puchkov@sci.lebedev.ru 

I1poaHaJJJI3JipoBaHo npoJicxoJKneHJie Ha6monaeMoro B 9KcnepJIMeHTe IlaMJIP JI36bITKa 

B3aJIMoneiiCTBYIO~JIX anpoHOB Ha rny6JIHe 6onee 70 t-en1rnm~ B CBJIHQOBOM nornoTJITeJie rny6oKOH 

onHoponHoii peHTreH09MymcJIOHHoii KaMepbI (P3K). IlpencTaBJieHbI npenBapJITeJihHhre 

9KCIIepJIMeHTaJJbHbJe naHHbJe O B3aJIMoneiicTBJIJI anpoHOB B KOCMJiqecKJIX nyqax no naHHbIM P3K C 

6oJihIIIJIM Bo3nyIIIHhIM 3a3opoM, 9KcnoHJipoBaBIIIeiicll Ha IlaMJipe JI THHh-lilaHe. .llaHHhiii TJIII P3K 

pa3pa6oTaH nrrH npoBepKJI rJinoTe3bI o 3HaqJITeJihHOM pocTe ceqeHJill poJKneHJill qapMJipoBaHHhIX anpoHoB 

npJI E0 ~ 50 T9B KaK OCHOBHOro JICToqHJIKa Ha6n10naeMoro JI36bJTKa nllTeH noTeMHeHJilI Ha 

peHTreHorpaqmqecKJIX nneHKaX. qapMJipOBaHHhie anpOHbI reHepJipyIOTClI B BepxHeM 6noKe P3K, 

pacnanalICb B B03nYIIIHOM 3a3ope no 9JieKTpoMarHJITHblM KaHaJiaM, JIHJIQJIJIPYlI e± JI y-KBaHTbl, KOTOpbie 

naIOT pocT Ha6n10naeMoro KOJIJiqecrna nlITeH noTeMHeHJilI B BepXHJIX CJIOllX HJilKHero 6noKa P3K. 

3KcnepJIMeHTaJJbHbie naHHbie, nonyqeHHb!e B P3K C B03nyIIIHbIM 3a3opoM 0JI B rny6oKOH CBJIHQOBOH 

KaMepe, cpaBHJIBaIOTCll c pe3ynhTaTaMJI pacqeToB no MonenJI FANSY 1.0. CpaBHeHJie noKa3hIBaeT 

KaqecTBeHHOe COBnaneHJie 9KcnepJIMeHTaJJbHbIX naHHbIX C pacqeTHb!MJI B npennoJIOJKeHJIJI BbICOKoro 

ceqeHJilI o6pa30BaHJill qapMJipoBaHHbIX anpoHOB ~ 8 M6/HyKJIOH npJI Xlab >= 0.1. 
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lloHhI 4He, C, 0, Fe B ,qHana3oHe 3HeprH11 0.04-1 Af3B/HyKrroH B 

6hICTpOM H Me,qrreHHOM COJIHeqHOM BeTpe Ha 1 a.e. B MHHHMyMe 

aKTHBHOCTH 23 COJIHeqHoro IJ;HKJia. 

Author: 3EJihnOBH'I, Mapm1 1 

Co-Author: JIOf A '!EB, !Opm'l: 1 

1 HIJlIH,P~ 

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

I1ccneny10Tcll 9HepreTJiqecKJie cneKTpbI JIOHOB 4He, C, 0, Fe HanTennoBhIX 9HeprJieii (0.04-1 M9B/HyKrroH) 

no JI3MepeHJillM ACE/ULEIS JI OTHOCJITeJibHOe conep)l<aHJie JIOHOB B BbICOKOCKOpOcTHbIX nOTOKax 

COJIHeqHoro BeTpa JI3 npJI9KBaTopJiaJibHbIX KOpOHaJlbHbIX nhrp B 2007-2011 rr. I1oKa3aHO, qTQ 

OTHOCJITeJJhHOe conepJKaHJie HanTenJJOBhIX JIOHOB C/O JI Fe/O B MJIHJIMyMe JI MaKCJIMyMe COJJHetJHOH 

aKTJIBHOCTJI COOTBeTcrnyeT OTHOCJITeJJbHOMY conepJKaHJIIO JIOHOB B 6bJCTpOM JI MenneHHOM COJJHe'IH0M 

BeTpe. HaJI60JibIIIJie BapJiaQJIJI C ypoBHeM COJIHe'IHOH aKTJIBHOCTJI Ha6n10naJJJICb B BeJJJI'IJIHaX 4He/O JI 

Fe/O, npJI 9TOM <popMa 9HepreTJiqecKJIX cneKTpOB BCeX JI3yqaeMbIX JIOHOB JI3MeHlIJiaCb C COJJHe'IHOH 

aKTJIBHOCTbIO, 'ITO HaKnanhIBaeT onpeneneHHbJe orpaHJI'IeHJilI Ha BbI6op MexaHJI3MOB yCKopeHJilI JIOHOB 

COJIHe'IHOrO BeTpa no HanTenJIOBbIX 9HeprJIH, TaKJIX KaK CTOXaCTJiqecKoe ycKopeHJie B Typ6yrreHTHOH cpene 

COJJHe'IHOrO BeTpa JI ycKopeHJie Ha MeJKnJiaHeTHbIX ynapHbIX BOJIHaX. 
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Co61>1TJUI C 3HeprHqHbJMH COilHeqHbIMH qacTJHJ;aMH B 21-24 IJ;HKnax 
conHeqHOH aKTHBHOCTH 

Author: Prof. BA311JIEBCKA51, famrna 1 

Co-Authors: Dr. ,llAHBOf, Enetta 2
; Dr. 11llIKOB, B1nanttii 3; Dr. JIA3YTl1H, JieoHHA 2

; Prof. JIOf A qEB, IOpm1 2; Dr. 

Ml1PO111HJ1qEHKO, JieoHTHii 3
; Dr. HA3APOBA, MaprapHTa 4; Dr. TIETPEHKO, 11Htta 4; Ms. CYPOBA, fanHHa 2

; Dr. HKOB'IYK, 

Oneel! 2 

1,:,frm 
2 
HMHH'/J~ 

3 Jf3MMPAH, HlflfH/4IY 

4 HIII' 

Corresponding Author: gbaz@rambler.ru 

TeKyUIHH 24-fr LIHKJI COJIHeqHOH aKTHBHOCTH OTJIIfqaeTCll .r{eq>HI.IIfTOM co6bITHH, CO.r{ep)KallJHX 

peJillTHBHCTCKHe npoTOHhI (Ha3eMHhie B03paCTaHifll, GLE). Ha anpeJib 2014 r., KOTOpbIH llBJil!eTCll 64-M 

MeClll.leM c Haqana 24-ro I.IHKrra, 3aperucTpupoaaHo acero O.r{Ho TaKoe co6hITHe, TOr.r{a KaK B npe.r{hI.r{YIIJHX 

I.IIfKJiax 3a TOT )Ke nepHO.r{ 6hIJIO 3aperHCTpupoBaHo OT 7 /:10 13 co6bITHH. CooTHOIIIeHHe qucrra co6hITHH, 

coi:1epa<aI1IHX npoTOHhI c :mepruefr BhIUie 10 MsB u BhIUie 100 MsB, .r{Jill TeKyUiero LIHKrra He ornuqaeTCll OT 

npe.r{bl/:IYIIIHX I.IIfKJIOB. Mb! aHaJIH3HpyeM' COJIHeqHbie npoTOHHbie co6hITifll pa3HOH MOIIJHOCTH If 

conpoBO)K,l:{aIOIIJHe HX l!BJieHHJI Ha CoJIHI.1e Ha npOTJl)KeHHH 21-24 I.IHKJIOB aKTHBHOCTH c I.leJihlO ycTaHOBHTb 

nprrquHy .r{eq>HI.IHTa GLE B 24-M I.IHKJie. 
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IIOJUIPl13AIJJ151 113TTY9:EH1151 nocnECBEqEHl111 r AMMA -
BCIITTECKOB B MO,UETTH 3IlEKTPOMAfHl1THOfO non51 C 
HAPYIIIEHHOl1 TTOPEH[( - 11HBAPl1AHTHOCThIO. 
Dr. fPHUIKAH, IOpttii 1 

1 Ca.MyunoBU'-1 

Corresponding Author: ugrish@yandex.ru 

IIocTpoeH opTOrOHaJibHhIH 6a3HC norrJipH3al.lHOHHhIX napaMeTpOB CTOKCa .r{JIJI 9JieKTpoMarHHTHoro 

If3JiyqeHHll C HapyUieHHOH rropeHI.1 - HHBapHaHTHOCTblO BO BHellIHeM KJiaccuqecKOM rpaBHTal.lHOHHOM norre. 

PaccqifTaHhI cpe.r{HHe no 9HeprHH 3HaqeHHJI napaMeTpOB CToKca. IIoKa3aHO, qTo 9KCnepHMeHTaJibHhie 

,l:{aHHbie no norrllpH3al.lHH H3JiyqeHHJI nocrrecaeqeHHH raMMa - BCnJieCKOB B )f(eCTKOM peHTreHOBCKOM 

mrnna30He MO)KHO 061>J1CHHTh CMellIHBaHHeM JieBOH H npaBOH noJillpH3al.lHH B noTOKe H3JiyqeHHJI, 

npHHHMaeMoro OT HCTOqHHKa. BenHqHHa cpe.r{HeH JIHHeHHOH norrJipH3al.lHH H3rryqeHHll He 3aBHCHT OT 

aerruqHHhI napaMeTpa HapyUieHHll rropeHI.1 - HHBapuaHTHOCTif If BH,l:{a cneKTpa MOIIJHOCTH HCToqHHKa 

If3rryqeHHll. OHa norrHOCTblO onpe.r{eJIJieTCJI 3HaqeHHeM napaMeTpa cMeUIHBaHHJI b JieBOH If npaaoft 

norrllpH3al.lHH H3rryqeHHJI. BbmOJIHeHO cpaBHeHHe pacqfaoB C pe3yJibTaTaMH 9KcnepHMeHTOB 

IBIS/INTEGRAL u GAP! IRAROS. Pe3yJihTaThI sKcnepHMeHTa GAP 061>l!CHJ1IOTCJ1 KOHKpeTHhIMH 

3HaqeHHJIMif napaMeTpa b .r{JIJI H3rryqeHHJI IfCCJie.r{OBaHHbIX B HeM nocrrecaeqeHHH raMMa -BcnrrecKOB. 

IIpe.r{JIO)f(eHbl cnoco6bI MO.r{Ifq>HKal.lHif HCnOJih3yeMbIX B 9KcnepuMeHTe norrJipH3al.lHOHHhIX npu6opoB, npu 

KOTOpbIX B03MO)KH0 6orree norrHoe IfCCJie.r{OBaHHe norrllpH3al.lHif 9JieKTpoMarHHTHOro H3rryqeHHll. 
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Ha6rr10,qeHMH ,qorrrOTHoro pacrrpe,qerreHMH COJIHeqHhlX KOCMJ:IqecKMX 
rryqeM B co6hITMH_x 2012 ro,qa 

Dr. STRUMINSKY, Alexei 1 

1 Space Research Institute 

Corresponding Author: astrum@iki.rssi.ru 

PacCMOTpeHo goJirOTHOe pacnpegerremi:e HHTeHCHBHOCTH noTOKa COJIHe'-IHbIX KOCMH'-IeCKHX rry'-IeH B 

MomHhIX co6bITHHX 2012 roga no gaHHbIM KA SOHO, STEREO-AH B, pacnorro)l{eHHbIX Ha paccTOHHIUI 1 a.e. 

B pa3JIII'-IHbIX TO'-IKax 9KJIHnTHKH. OcHOBHOe BHHMaHHe ygeJIHeTCH Ha6mogeHHHM 9q>q>eKTa «BOCTOK-3anag» B 

Ha'-Iarre H 9cpcpeKTa «pe3epByapa» B KOHQe co6bITHH, a TaK,1<e MogyrrHQHH noTOKa CKJI 

pacnpocTpaHmomHMHCH CTPYKTypaMH COJIHe'-IHOro BeTpa. Ha'-IaJibHaH cpa3a paCCMOTpeHHbIX co6bITHH, 

Ha6mogaBIIIaHCH Ha KA, COOTBeTCTBOBarra npegcTaBJICHHHM O npnxoge npoTOHOB OT 3anagHbIX, 

QeHTpaJibHbIX H BOCTO'-IHblX POAHTeJibCKHX BCnbIIIIeK. Bo BpeMH no3gHeH AJIHTCJibHOH cpa3bl cnagbl 

Ha6mogarrcH 9cpcpeKT «pe3epByapa» KA STEREO H SOHO KaK n cnoKoHHOM corrHe'-IHOM BeTpe, TaK u B 

B03MymeHHOM COJIHe'-IHOM BCTpe. 3To roBOpHT O TOM, '-ITO «pe3epnyapoM» paBHOMCpHO 3anOJIHeHHbIM 

'-IaCTHQaMH HBJIHeTCH He TOJibKO o6rraCTb 3a cppoHTOM ygapHOH BOJIHbl, a 3Ha'-IHTeJibHO 60JibIIIaH o6rracTb. 

IlporoHHOC co6bITHe 7 MapTa 2012 6bIJIO HaH60JibuiHM, 3aperucTpHponaHHbIM B6JIIi3H 3eMJIH B 24-0M 

QHKJie, HeCMOTpH Ha KOOpAHHaTbl N17E27 u N22E12 ero poguTeJibCKHX BCnbIIIIeK. OgnaKo, OHO He 6hIJIO 

pe1<opAHhIM H3 3aperucTpuponaHHbIX n rerruoccpepe. CaMoe Momnoe npoToHnoe co6bITHC 24-ro QH1<rra 

Ha6mogarrocb ngarru 3eMrru KA STEREO-A 23 HIOJIH 2012 roga, KOTopoe 6hrno QCHTparrbHbIM AJIH STEREO-A, 

rge 6bIJIO C)l{aTHe noTOKa KJI CXOAHmHMHCH ygapHbIMH BOJIHaMH. 
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AHaJIJ:13 HarrpaBJieHMM rrpMxo,qa KOCMJ:IqecKJ:IX rryqeM CBepXBhlCOKJ:IX 
3HeprMM 

Author: Dr. MIKI-WLOV, Aleksei 1 

Co-Authors: Dr. KOLOSOV, Valerii 2
; Mr. E<I>PEMOB, HrrKomrn 3 

1 Alekseevich 
2 Afanasievich 
3 

HuK01rae6u1J 

Corresponding Author: mikh@ikfia.sbras.ru 

A.A. Muxat':!rroB, H.H. EcppeMon, B.A. Korrocon. . 

lifHCTHTYT KOCMocpu3H'-ICCKHX nccrregoBaHHH u a9poHOMHH HM. IO. r. lliacpepa CO PAH, 677980, }lKyTc1<, 

Poccu'H;E-mail: mikh@ikfia.sbras.ru 

Ai-i:arru3upy10TcH HanpanrrenuH npuxo~a KOCMH'-IecKux rryqef:! cnepxBhICOKHX 9neprut':! no gaHHbIM }lKyTcKofI 

ycTaHOBKH IIIAJI. PaHee HaMH 6bIJI npegJIO)KeH HOBbII:I MCTOA aHaJIH3a HanpaBJICHHH npuxoga l<OCMH'-IeCKI1X 

rryqef:! C y'-IeTOM BpamenHH 3eMJIH, B 9TOI:I pa6oTe Mb! aHaJIH3rrponarrrr gaHHbie 5lKyTCKOI:I ycTaHOBKI1 IIIAJI 

gaHHbIM MeTOAOM. 
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IloMCK TeMHOM MaTepMM no ,qaHHbIM HKyTCKOM ycTaHOBKM 

Author: Dr. MIKHAILOV, Aleksei 1 

Co-Author: Dr. KOLOSOV, Valerii 2 

1 Alekseevich 
2 Afanasievich 

Corresponding Author: mikh@ikfia.sbras.ru 

fio HeKOTOpbIM npe):IIlOJIOlKeHIUIM TeMHall Marepml MOlKeT cyu~eCTBOBaTb B rano Haureti faJiaKTHKH. IlpH 

3TOM peJIHKTOBbie CBepXTll)KeJibie qacTHQbI MoryT COCTaBJillTb qacTb TeMHOH MaTepHH. IlpH pacna):le ):laHHbIX 

qaCTHQ B03MOlKHO o6pa30BaHHe qacTHQ CBepXBbICOKHX 9Heprn:ti. TaKlKe no TeopeTH'IeCKHM 

npe):IIIOJIOlKeHHllM TeMn perHcrpaQHH lJaCTHQ CBepXBbICOKHX 9HeprHH Ha ycTaHOBKax MO)KeT MeHllTbCll B 

3aBHCHMOCTH OT npoeKQHH HanpaBJieHHll ):IBH)KeHHll 3eMJIH OTHOCHTeJibHO QeHTpa faJiaKTHKH. Ilo ):laHHbIM 

5IKyTCKOH ycTaHOBKH .IIIAJI MbI HI.QeM npHCYTCTBHll TeMHOH MaTepHH B Haureti fanaKTHKe. 

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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PerMCTpan;M.H HeHTpOHOB BO npeM.H rp03bl c pa3perneHMeM 10 MKC B 

HKyTcKe 

Author: Dr. KOZLOV, Vladimir 1 

Co-Authors: Mr. TOROPOV, Anatoliy 2
; Dr. MULLAYAROV, Victor 2

; Dr. STARODUBTSEV, Sergey 2 

1 Ilich 
2 Yu.G. Shafer Institute of Cosmophysica/ Research and Aeronomy SB RAS, Yakutsk, Russia 

Corresponding Author: an.atol2010@mail.ru 

PacMOTpeHhI 9Kcnepn:MeHTaJibHbie pe3yJibTaTbI pern:cTpaQHH Heii:TpOHHOM. KOMilOHeHTbI H HanplllKeHHOCTH 

9JieKTPHtJec.Koro IlOJill BO BpeMll 6JIH)KHJfX rpo3 2009-2013 rr. B HKyTcKe. 3aperHcTpHpoBaHbI 

KpaTKOBpeMeHHbie BCrmeCKH IlOTOKa HeHTpOHOB BO BpeMll 6JIHlKHHX (5-7KM) MOJIHHeBbIX pa3pll/:IOB Ha 

ypoBHe MOpll (iOSM). BcnnecKH Ha6mo):laJIHCb BO BpeMll 3HatJn:TeJibHOro IlOBbIIIIeHHll IlOJill KOTOpoe CKalJKOM 

MeHllJIOCb B MOMeHT MOJIHHeBoro pa3pll):la. YBeJIHlJeHHe IlOTOKa HeHTpOHOB ):IOCTn:raeT 20% If BbIIIIe OT 

cpe):IHero ypoBHll ):IJill ):laHHbIX MHHYTHOro pa3peureHHll. PacCMOTpeHbI pe3yJibTaTbI CHHXpOHHOH 

perncTpaQHH C J:IBYX CTaH):lapTHbIX HeHTpOHHbIX ClJeTlJHKOB CHM-15 (B CBHHQe If 6e3 CBHHQa) BO BpeMll 

rp03bl C pa3peureHHeM 10 MKC If BepTHKaJibHOH IIITblpeBOH aHTeHHbI perHCTpHpyIOI.QeH 9JieKTpOMarHHTHb!e 

CHrHaJibl 6JIHlKHHX MOJIHHH. 
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BJUHIHHe cnopa,o;HqecKHX npOHBJICHHH COJIHeqHoH aKTHBHOCTH Ha 

)];HHaMHKY aTMoccf>epHoro ,o;aBJICHHH B BbICOKoropHbIX ycrrOBHHX 

Author: Dr. AHfOHOBA, BaneHTHHa 1 

Co-Author: Mr. KPIOKOB, Cepreii 1 

l J!Hcmumym UOHoc<fiepbl Ha-qUOH(IJ(bHOZO I.(eHmpa KOCMWleCKUX UCCJTeOOBQHUU U mexHOllOZUU, AnMambl, KaJaxcmaH 

Corresponding Author: valanta@rambler.ru 

Tipe,l:(cTaBJieHbI pe3ynhTaTbI Hccne,l:(OBaHJill ,l:(HHaMHKH aTMOCcpepHoro ,l:(aBneHHll Ha BbICOKOropHOH 

Tl!Hb-IllaHhCKOH CTaHUHH (BbICOTa 3340 M Ha.I:( ypoBHeM MOpll) B TetieHHe 23-ro Ii TeKyIQero UHKnOB 

conHelIHOH aKTHBHOCTH rrocne BbI6pocoB KopoHanhHbIX Mace, corrpOBQ)K,l:(aBIUHXCll cpop6yIU-3cpcpeKTaMH B 

KOCMHlieCKHX nyqax. YcTaHOBneHO, lITO ,l:(nll 80% paCCMOTpeHHbIX co6bITHH crrycTH 1 + 2 cyTOK cne,l:(yeT 

ycTOHlIHBOe IIOHHmeHHe aTMOCcpepHoro ,l:(aBneHHll He3aBHCHMO OT COCTOllHHll reoMarHHTHoro nonll 

(cnOKOHHOe HnH MarHHTHall 6ypll). XapaKTep OTKnHKa aTMOccpepHoro ,l:(aBneHHll Ha 3TH co6bITHll ,l:(nll 

ypoBHeff Tl!Hb-IllaHhCKOH CTaHUHH Ii r. AnMaTbI (850 M Ha.I:( ypoBHeM MOpll) pa3nHlieH. TionyqeHHhle 

3KCnepHMeHTMbHhie pe3ynhTaTbI COIIOCTaBneHhI C B03MQ)KHbIMH MeXaHH3MaMH B03,l:(effcTBHll 

cnopa,l:(HlieCKHX rrpOHBneHHH conHelIHOH aKTHBHOCTH Ha UHpKynHQHIO HH,KHeff aTMOccpepbI. HattnyqIUee 

COOTBeTCTBHe nonyqeHO ,l:(nll MexaHH3Ma, B KOTOpOM rnaBHbIM 3BeHOM l!BnlllOTCll KOCMHlieCKHe nyqH. 
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KorreHo B cneKTpe IIKM H 6rrH3KHH HCToqHHK (9KcnepHMeHT) 

Dr. PAVLYUCHENKO, Victor 1 

1 Lebedev Physical Institute 

Corresponding Author: pavict@rambler.ru 

TipHBO,l:(llTCll rrpe,l:(BapHTenhHbie 3KCIIepHMeHTMhHbie pe3ynhTaTbI rrpoBepKH pa60TOcnoco6HOCTH 

pa3HOCTHOro MeTO,l:(a, crreuHanhHO pa3pa6oTaHHOro ,l:(nll onpe,l:(eneHHll IIpHpO,l:(bI H3noMa (KoneHa) B 

3HepreTHlieCKOM crreKTpe nepBHlIHoro KOCMHtieCKOro H3nyqeHHll. MeTO,l:( H3HatianbHO OCHOBaH Ha 

npe,l:(nonomeHHH O ,l:(Hq>q>Y3HOM xapaKTepe pacnpocTpaHeHHll 3apl!meHHbIX qacTHU B xaoTHlieCKHX 

MarHHTHbIX nonllX fanaKTHKH, II03TOMY B HeM HCcne,l:(yroTCll He HHTeHCHBHOCTH IIOTOKOB TIKI1, a 

xapaKTepHCTHKH IIIAn, rrpHXO,l:(llIQHX C pa3HbIX HanpaBneHHH. AHanH3HpyroTCll MeTO,l:(HlieCKHe 

B03MO,KHOCTH Ii oco6eHHOCTH MeTO,l:(a. 

Ha ocHoBe 3KcnepttMeHTanhHhIX ,l:(aHHhIX o 3.38 MnH IIIAll c Ne > lOAS ycTaHOBKH fAMMA (Aparau) 

rronytieHO CTaTHCTHlieCKH o6ecrretieHHOe yKa3aHHe Ha cyIQeCTBOBaHHe 6nH3KOro HCTOlIHHKa B IO)KHOM 

rronywapuu He6a. 
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.[(au6or Kl'L, KeqKeMeTH K., Jia3yTHH JI.JI., JioraqeB l0.11., CypoBa r.M. 
PemITHBHCTCKHe 3JieKTpOHbl B XBOCTe MarHHTOccf>epbI 3eMJIH B 
MHHHMyMax COJIHeqHoM aKTHBHOCTH 

Author: Dr . .llAfrnor. EJieHa HcaeBHa I 

Co-Authors: Dr. KE'lKEMETI1, Kapoii 2
; Prof. JIA3YTI1H, JieoHHA JieoHHAOBJ!q 1

; Prof. JI Or A tIEB, IOpHii HBaHOBJ!q 1
; Mrs. CYPOBA, 

farrHHa MHxaiiJIOBHa I 

l HJfHHr/Jk 
2 .° 

Bumep uccneooeamenbcKuli tjeHmp BHA 

Corresponding Author: daibog@srd.sinp.msu.ru 

Ha 6oJJbllIHX pacCTOllHHllX (10 Re H 6orree) OT 3eMJJH H3MepeHHll noTOKOB qacTHU: B MarHHTOCcpepe 

npoBOAHTCll Kpa{rne pe,nKo, a HX AHHaMHKa BIDI<Ha AJJll nOHHMaHHll CTPYKTYPbI MarHHTOCcpepbI, 

HanpaBJJeHHll HX ,npettcpoB, MexaHJI3MOB npoHJIKHOBeHHll COJJHeqHbIX qacTJIU: B MarHJIToccpepy JI ,npyrJIX 

BonpocoB B3aHMO,neHCTBJill qacTJiu;-norre. 

Op6ma H npJI6opbI cnyTHJIKa 3eMJJJI IMP-8 II03BOJJllK>T nocnoJJHJITb 9TOT npo6err. CnyTHHK IMP-8 HMerr 

6JJH3KYK> K KpyroBOH op6JITY Ha paCCTOllHHH OKOJJO 35 Re. OT 3eMJJJI, I1MeK>TCll pe3yJJbTaTbI noJieTa 

cnyTHJIKa IMP-8 c 1974 no 2001 rr. IIepJio,n o6pa~eHJill cnyTHJIKa no op6JITe cocTaBJillJI 12 cyToK, JI3 

KOTOpbIX OH HaXOAJIJJCll B XBOCTe MarHJITbccpepbI OKOJIO 4 cyTOK. IIpoBe,neH aHaJIJI3 noTOKOB 9JJeKTpOHOB 

MsB-HbIX 9HeprHH B pa3HbIX o6JiaCTl!X op6JITbI cnyTHJIKa, npJI BXo,ne-BbIXO,ne JI3 MarHJITOCcpepbI, BHe 

MarHHTOCcpepbI, JI B OKOJIOMarHJITOCcpeHOM npocTpaHCTBe. IloKa3aHo, qTQ B cnoKOHHbie nepHOAbI CA, ,nalKe 

B nepHOAbI MHHJIMyMa CA, B XBOCTe MarHHToccpepbI Ha6nw,naKJTCll BCnJieCKJI nOTOKOB 9JJeKTpOHOB, 

HCTOqHHKaMJI KOTOpbIX MoryT 6bITb ycKopJITeJibHbie MeXaHJI3MbI B MarHJITOCcpepe, rrpOHJIKHOBeHHe 

COJJHeqHbIX qacTHU: a TaKlKe 9JJeKTpOHOB H3 MarHJITOCcpepbI IOnJITepa. 
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l130TOIIHble crrep;bl raMMa- H rrpoTOHHblX co6bITHM H aHOMaJibHbIM 
cHrHarr B pa.n;noyrrrepo.n;e B 775 r.H.3. 

Author: Ilpoq>. OCTPHKOB, BarrepHtt 1 

Co-Authors: Dr. BACHJibEB, feHHaAHii 2
; Ms. B.llOBHHA, Mapm1 2

; Prof. BJIHHOB, AlieKcattAp 3
; Dr. KOHCTAHTI1HOB, ArreKceii 3

; 

Dr. IlABJIOB, AttaTOJIHii 3 

1 Cn6 focyoapcmeeHHblU IIonumexHu'lecKuu yHueepcumem 

2 ,::,,t3UKo-meXHU'leCKUU UHCmumym UM. A.&o¢¢e PAH 
3 CII6 zocyoapcmeeli11~1a IIonumexHu'leCKUU YHuBepcumem 

Corresponding Author: valeryl l@mail.ru 

B pa6oTe paccMoTpeHo o6pa3oBaHJie KOCMoreHHbIX pa,nHOHYKJJJIAOB 14C, lOBe JI 36Cl B aTMOccpepe 3eMJIH 

rro.n ,neHCTBJieM MO~HbIX JIMnyJibCHbIX rrpoTOHHbIX JI raMMa-co6bITJIH, TaKJIX KaK CBepXMO~Hbie 

COJJHeqHbie BCnbillIKH H rarraKTJiqecKJie raMMa-BCIIJieCKJI. C yqeTOM reocpH3HqecKHX npou;eccoB npOH3Be,neH 

pacqeT B03MOlKHOro «H30TOnHoro crre,na» B rrpJipo,nHbIX apXHBaX (,naTJipOBaHHbIX KOJJOHKax IIOJJllpHOfO Jib,na 

H ro,nHqHbIX KOJJbIJ;ax ,nepeBbeB). IlonyqeHHbie pe3yJibTaTbI npJIMeHeHbI K aHaJIJI3Y aHOMaJibHOfO 

nOBbIUieHJill KOHIJ;eHTpau;JIJI pa,nJioyrnepo,na, JI3MepeHHoro B KOJibu;ax ,nepeBbeB B03paCTOM 774-775 rr.H.9. 

IlpHBe,neHbI apryMeHTbI B nOJJb3Y Toro, qTQ HaJI6onee BepOllTHal! npHqJIHa TaKoro nOBbillleHJill -

Bb!COK09HeprJiqHoe H3rryqeHJie ranaKTHqecKoro raMMa-BcnnecKa. 
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0 B03MOiKHOCTH H3MepeHHSI K09q>q>nu;neHTa IlJITq-yrnoBoro pacceSIHHSI 
B6nn3n ~90o. 

Ilpoqi. OCTP.HKOB, Barrepm1 1 

1 Cn6 I'ocyoapcmBeHHblil IIonumeXHu11ecKuil JHUBepcumem 

Corresponding Author: valeryll@mail.ru 

l-'faaeCTHO, qTQ KBa3HJIHHefmaH TeopHH IlHTq-yrnoaoro pacceHHHH qacTHI( MfL{-Typ6yneHTHOCTbIO HMeeT 

oco6eHHOCTH B6JIH3H IlHTq-yrnoB ~90o. B pa6oTe npe,o;naraeTCH npoCTOH cnoco6 H3MepeHHH K03q>q>HI(HeHTa 

,o;ncpcpy3HH B 3TOH o6naCTH, KOTOpbIH 0CH0BaH Ha perHCTpal(HH Il0T0Ka 06paTHo-paccel1HHbIX qacTHI( B 

0TCYTCTBHe npllM0ro IlOT0Ka. 
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Ponh cpep;Hero 9neKTpnqecKoro nonH npn ycKopeHnn qacTnu; 
yp;apHbIMH BOilHaMH. 

Author: Dr. ZIRAKASlMLI, Vladimir 1 

Co-Author: Dr. PTIJSKIN, Vladimir 2 

1 Pushkov Institute of Terrestrial Magnetism, Ionosphere and Radiowave Propagation (IZMIRAN), 142190 Troitsk Moscow, Russia 

2/ZMJRAN 

Corresponding Author: zirak@izmiran.ru · 

PaccMaTpHBaeTCH ycKopeHHe qacTHI( y,o;apHbIMH B0JIHaMH B npHCYTCTBHH KpynH0MaCI11Ta6Horo 

3JieKTpnqecKoro Il0JIH, B03HHKaIOl[(ero npH pa3BHTHH Hepe30HaHCHOH BeJIJIOBCKOH IlOTOKOBOH 

HeycTof:!qHBOCTH. IloKa3aHo, qTQ 3JieKTpHqecKoe none CHH)KaeT 3q>q>eKTHBHOCTb ycKopeHHH qacTHI(, 

npOH3B0,!l;Hl[(HX HeycTOfl:qHBOCTb (npoTOHbl H H,o;pa) H IlOBbilllaeT 3q>q>eKTHBHOCTb ycKopeHHll qacTHI( 

C npoTHB0ilOJIO)KHblM 3apH,o;OM (3JieKTpOHbI). L{aHHbIH scpcpeKT Ba)KeH ,!l;JIH y,o;apHbIX BOJIH, 

pacnpOCTOHHIOl[(HXCH 

co CK0p0CTbIO Bblllle 10 Tb!Cllq KM/C B Me)K3Be3,!l;HOH cpe,o;e HJIH ,!l;JIH 6onee Me,o;JieHHblX y,o;apHbIX BOJIH, 

pacnpocTpaHllIOl[(HXCH a cpe,o;e co cna6bIM MarHHTHbIM noJieM. 
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AnnapaTypHaH peann3au;nH Tpnrrepa 1-ro. ypoBHH 9KcnepnMeHTa 
HYKilOH 
Author: Dr. rPEBEHIOK, BHKTop 1 

Co-Authors: Dr. TI<A lffiB, neoHHA 1
; Dr. fOPBYHOB, HnKonati 1

; Dr. KAPMAHOB, LIMHTpHti 2
; Dr. IIO,UOPO)KHbll1, LIMHTpHti 2

; Dr. 

CA,UOBCKH:11, AH,1peti 1 

1 0HHH 
2 Hl1HH>:>tI'Y 

Corresponding Author: greben@jinr.ru 

CnyTHHKOBbIH sKcnepttMeHT, Haqano KOToporo O)KH,o;aeTCH B KOHI(e 2014 ro,o;a, HYKJIOH HanpaaneH Ha 

npl!Mble H3MepeHHll 3JieMeHTHOro C0CTaBa H 3HepreTHqecKHX cneKTp0B B o6JiaCTH 3HeprHH (1012-l0lSeV). B 
coo61[(eHHH KpaTKO 0ilHCaHbl K0HCTPYKI(Hll H 3JieKTp0HHKa C'beMa HHq>OpMal(HH C TpHrrepHOH CHCTeMbl. 

ITpttae,o;eHbl cneKTpbl Ha6opa K0CMHqecKHX MIO0H0B H npe,o;aapHTeJibHbie pe3yJibTaTbl beam-test'a Ha 

a,o;poHH0M nyqKe yKopHTeJill SPS a UEPHe c sHeprnef:! ,o;o 350 f3B. 
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HoBaH MO,D;eJib ,D;JIH Hccrre,u;oBaHHH KOCMHqecKHX rryqeft B aTMOC<pepe 

3eMJIH 

Author: MAURCHEV, Eugeny 1 

Co-Author: Dr. BALABIN, Yury 1 

1 Polar Geophysical Institute 

Corresponding Author: maurchev@pgia.ru 

OJ:(HJIM JI3 HarrpaBJICHJIH JICCJICJ:(OBaHJill KOCMJiqecKJIX rryqeft llBJillCTCll MOJ:(CJIJipOBaHJie JIX rrpoXOJKJ:(CHJill 

qepe3 aTMOCq>epy 3eMJIJI c. IIOMO~bIO caMhIX pa3JIJiqHbIX MCTOJ:(JIK. B J:(aHHOH pa6oTe paccMaTpirnaeTCll 

JI3yqeHJie poJKJ:(eHJill JI pa3BJITJill KacKaJ:(OB qacTJII.1 c IIOMO~hIO qJicrreHHOH MOAeJIJI RUSCOSMIC, 
pa3pa60TaHHOH B rra6opaTOpJIJI KOCMJiqecKJIX rryqeft r. AnaTJITbI. 

IlepBbIM pe3yJibTaTOM BbiqJicrreHJIH l!BJil!IOTCll TJIIIOBhie TpeKJI, II03B0Jil!IO~Jie BJI3YaJibHO 01.1eHJITb 

KOJIJiqecTBCHHhie xapaKTepJICTJIKJI pa3BJITJill KaCKaJ:(OB, a TaKJKe qacTJiqHo BepJiq>JII.IJipOBaTb MOJ:(eJib Ha 

OCHOBe JIMCIO~JIXCll 3HaHJIH. BTopbIM pe3yJibTaTOM BbiqJICJICHJIH llBJillIOTCll 9HepreTJiqecKJie crreKTpbI 

BTOpJiqHbIX KOCMJiqecKJIX rryqeft, B03HJIKaIO~JIX B pe3yJibTaTe npoXOJKJ:(CHJill rarraKTJiqecKJIX KIT, KOTOpbre 

II03BOJillIOT norryqJITb HaJI6orree J:(eTarrhHYIO JIHq>OpMal.lJIIO O pa3BJITJIJI JI oco6eHHOCTllX KaCKaJ:(OB 

BTOpJiqHbIX KIT JI 6orree J:(CTaJibHO CBepJITb pe3yJibTaTbI MOJ:(CJIJipoBaHJill C pe3yJihTaTaMJI 6arrJIOHHbIX 

JI3MepeHJIH. 
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,[(eTaJibHOe HCCJie,D;oBaHHe KOMIIOHeHT B KaCKa,u;ax BTopnqHblX 

KOCMHqecKHX rryqeft 

Author: MAURCHEV, Eugeny 1 

Co-Author: Dr. BALABIN, Yury 1 

1 Polar Geophysical Institute 

Corresponding Author: maurchev@pgia.ru 

,llrrl! 6orree J:(CTaJibHoro IIOHJIMaHJill q>JI3JIKJI B3aJIMOJ:(CHCTBJill 9JieMCHTapHbIX qaCTJII.1 B aTMOCq>epe 3eMJIJI, a 

TaKJKe J:(Jlll·Pl!Aa HCKOTOpbIX npJIKJiaJ:(HbIX 3aJ:(aq Heo6XOJ:(JIMO 3HaTb xapaKTepJICTJIKJI KacKaJ:(OB BTOpJiqHbIX 

K0CMJiqecKJIX rryqeft (KIT), B03HJIKaIO~JIX B pe3yJibTaTe B3aJIMOJ:(eHCTBJIH nepBJiqHbIX KIT C llJ:(paMJI TlllKCJibIX 

9JICMCHT0B. B J:(aHHOH pa6oTe paccMaTpJIBaIOTCll JIMCHH0 qJICJICHHhie MCT0J:(bI peIIIeHJill J:(aHHOH 3aJ:(aqJI JI 

rrpJIB0J:(llTCll pe3yJibTaThI BMCCTe co cpaBHCHJillMJI C J:(aHHbIMJI, norryqeHHbIMJI B pe3yJihTaTe 9KcnepJIMeHT0B 

C 3arrycK0M cqeTqJIK0B qaCTJII.1 Ha IIIapax-30HJ:(aX. 
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qHCJieHHaH MO)J;eJib raMMa-cneKTpoMeTpa:. cpaBHeHHe 

3KCnepHMeHTaJibHblX p;aHHbIX C pe3yrrhTaTMH MOp;errHpoBaHHH 

Author: MAURCHEV, Eugeny 1 

Co-Authors: Mr. GERMANENKO, Aleksei 2
; Dr. BALABIN, Yury 1 

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

Corresponding Author: maurchev@pgia.ru 

,Um1 peIIIemrn 3a):(atJ ):(onroapeMeHHoro nccne):(oBamrn peHTreHoBcKoro n3nyt1eHHll HaMn ncrronhyIDTCll 

):(eTeKT0pbr NaI(Tl). ,Unll ynyqIIIeHHll TOtJH0CTH H3MepeHHH B ):(aHHOH pa6oTe rrpoae):(eHo tJHcneHHoe 

M0):(ennpoBaHHe CI(HHTHilill!T0p0B pa3nHtJHOH reoMeTpHH c IIOMOlll;b!O Geant4. B KatJeCTBe MO):(eilbHbIX 

TOtJetJHbIX HCTOtJHHKOB HCIIOilb30BanHCb reHepaTOpbI tJaCTHI( co crreKTpanbHbIMH xapaKTepHCTHKaMH, 

CO0TBeTCTBY!OW:HMH Cs-137 H Am-241. Pe3ynbTaTOM MO):(ennpoBaHHll l!Billl!OTCll cpyHKI(HH 3cpcpeKTHBHOCTH 

perncTpaQHH B 3aBHCHMOCTH OT TOillll;HHbI CI(HHTHilill!TOpa. 
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11ccrrep;oBaHHe HeHTpOHHOM KOMilOHeHTbl c IlOMOI.U;blO HOBOM 

qJICJieHHOM MO)J;eJIH M nepHlpHKan;MH pe3yJibTaTOB Mop;errHpOBaHHH no 

p;aHHbIM HeHTpOHHOro MOHHTopa r. AnaTMTbl 

Author: MAURCHEV, Eugeny 1 

Co-Author: Dr. BALABIN, Yury 1 

1 Polar Geophysical Institute 

Corresponding Author: maurchev@pgia.ru 

O):(HOH H3 CTaHI(Hll ceTH HeHTpOHHbIX MOHHTOpOB l!BnlleTCll na6opaTOpHll no nccne):(OBaHHIO KOCMHtJeCKHX 

nyqe:rr B r. ArraTHTbI, BeAyW:aH HerrpepbIBHYIO perncTpaQHIO HenTpOHOB BTOpHtIHbIX KOCMHtJeCKHX nyqeft. 

3TH ):(aHHbie l!Billl!OTCll OTilHtJHbIM crroco6oM BepHq>HI(HpoBaTb pe3ynbTaTbI, rronyqeHHbie C IIOMOlll;b!O 

MO):(ennpoaaHHll rrpoxo~eHHll KOCMHtJeCKHX nyqe:rr qepe3 aTMoccpepy 3eMnH. B ):(aHHOH pa6oTe 

o6cy>K):(a!OTCll 3HepreTHtJeCKHe crreKTpbI HeHTpOHOB BTOpHtIHbIX KOCMHtJeCKHX nyqe:rr, HX rrpocTpaHCTBeHHOe 

pacrrpe):(eneHHe H cpaBHeHHe C ):(aHHbIMH HeHTpOHHOro MOHHTopa. 
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l13MepeHHe BbIXO)J;a HCHTpOHOB, reHepHpOBaHHbIX MIOOHaMH 

KOCMJlqecKHX rryqe:i:c B )KCJie3e, C IlOMOI.U;blO p;eTeKTOpa L VD 
Author: Dr. AGAFONOV A, Natalia 1 

Co-Authors: Mr. ENIKEEV, Rasim 2
; Mr. ASHIKHMIN, Vsevolod 2

; Dr. DADYKIN, Vladimir 2; Dr. DOBRYNINA, Ekaterina 2
; Dr. 

MALGIN, Alexey 2
; Prof. RYAZHSKAYA, Olga 2

; Dr. RYASNYY, Vsevolod 2
; Ms. SHAKYRIANOVA, Irina 2

; Mr. YAKUSHEV, Valery 2 

1 Institute for Nuclear Research RAS 
2 INRRAS 

Corresponding Author: natagafonova@gmail.com 

B 3KCIIepHMeHTe L VD rrpOBO):(l!TCll H3MepeHHll BbIXO):(a HenTpOHOB reHepnpoBaHHbIX MIOOHaMH B mene3e (Fe) 

n CBHHQe (Pb). ,Unll A=57 (Fe) BbrrronHeHa rronHaH MoHTe-Kapno cnMynHQHl!. IlonyqeHhI rrepabre pe3ymTaTbI 

H3MepeHHH. 
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Mo,ri;errHpoBaHHe aKcrrepHMCHTa no H3yqeHHIO crreKTpa H cocTaBa IlKll 
Ha ycTaHOBKe "KoBep-3" 

Author: Mr. KUCHMEZOV, Azret 1 

Co-Authors: Mrs. MIKHAILOVA, Olga 1
; Dr. PETKOV, Valery 1

; Dr. Jl)KATITIYEB, ,Uaimp 1
; Dr. KLIMENKO, Nikolay 1; Mr. 

KUDZHAEV, Alexandr 1 

I INRRAS 

Corresponding Author: kuchmezow1986@yandex.ru 

B BaKcaHCKOl'i: Hel'i:TpJIHHOl'i: o6cepBaTOPJIJI C03):laeTCll ycTaHOBKa "Koaep-3" ):IJill JI3y<IeHJill cneKTpa JI COCTaaa 

nepaJiqHoro K0CMJiqecKoro JI3Jiy<IeHJill (ITKI1) B o6rracTJI JI3JIOMa [1, 2]. ,Urrll onpe.r1erreHJill 9HepmJI JI TJina 

nepaJiqHol'i: qacTJI~hI no Ha6opy JI3MepeHHhIX a 9KcnepJIMeHTe napaMeTpoa (npe.r1nonaraeTcll, qTO J:IJill 

KaJK):I0rO JIHBHll 6y.r1yT JI3Mepl!TbCll BOCeMb napaMeTpoa) Tpe6yJOTCll npoBeCTJI 6oJihIIIOe K0JIJiqeCTBO 

M0):leJibHbIX pacqeTOB. 

,Um1 Mo.r1enJipoaaHJill pa3BJITJill IllAJI B aTMocqiepe 3eMJIJI JicnoJib30Banacb nporpaMMa CORSIKA (aepcJill 

6.30) c M0):leJihJO a.r1poHHhIX B3aJIMo.r1el'i:cTBJil'i: QGSJET0lC npJI BhIC0KJIX 9Hepmllx a.r1poH0B JI Mo.r1emro 

Fluka. npJI HJI3KJIX 9HeprJil!X. PacqeThI npoae.r1eHbI J:IJill nepaJiqHbIX npoToHOB JI l!J:lep )l(eJie3a, nepaJiqHhrl'i: 

9Hepren1qecKJil'i: cneKTP 6bm B3l!T B CTeneHHOM BJI):le C IlOKa3aTeJieM cneKTpa, paBHbIM -2.7. 3eHJITHhie yrrrhI 

nepBJiqHbIX qacTJI~ pacnpe.r1eneHhI JI30TpOnHO B JIHTepaane 0 - 30 rpa):lyCOB. Mo.r1enJipoaaHJie npoBO]:IHJI0Cb 

a mrnna3oHe 9Heprm:'i: nepaJiqHhIX qacTJI~ OT 0.3 .r10 30 IbB, a ~erroM cooTBeTCTBYJO~eM .r1rrana3oHy 

H3MepeHHH B HaIIIeM 9KcnepHMeHTe. 

B pa6oTe npHB0):lllTCll nepBbie pe3yJibTaTbI npoBe):leHHhIX pacqeTOB H cpaBHeHHe JIX C 9KcneprrMeHTaJibHbIMH 

):laHHbIMH, nonyqeHHbIMJI Ha .r1el'i:cTByro~eH qacTH ycTaH0BKH. 

1. B.E. IleTKOB, ,n.,n. ,ll)l(annyea II .r1p. YcTaHOBKa Koaep-3 J:IJill H3yqeHHll IllAJI B o6nacTH JI3JIOMa. ,U0Krra.r1 

59a, 30-ll PKKJI, CaHKT - IleTep6ypr, 2008. 

2.]. 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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Onpe,Il;eJieHHe BpeMeHH ycKopeHHH np0T0H0B ,Il;0 cy6perrHTHBHCTCKHX 

9HeprHH B npol.(ecce pa3BHTHH COJIHe"lJHOM BCIIblIIIKH. 

Author: Mrs. KURT, Victoria 1 

Co-Authors: Dr. YUSHKOV, Boris 1
; Prof. GALKIN, Vladimir 1

; Prof. KUDELA, Karel 2
; Dr. KASHAPOVA, Larisa 3

; Dr. MESHALKINA, 

Natalia 3 

1 Skobeltsyn Institute of Nuclear Physics, Lomonosov Moscow State University 
2 Institute of Experimental Physics, Slovak Academia of Science 
3 Institute of Solar-Terrestrial Physics SB RAS 

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

Bbil!CHemre BpeMeHH HatJana ycKopeHHH npOTOHOB AO cy6penHTHBHCTCKHX ::mepru:fi, perHcTpHpyeMbIX KaK 

Ha3eMHbie B03pacTamrn conHetJHI,IX KOCMHtJeCKHX nyqe:fi (GLE), MO>KeT cny>KHTI, Ba>KHeHIIIHM apryMeHTOM 

npH BbI6ope Toro HnH HHOro CQeHapHH ycKopeHHH 9THX tJaCTHQ - BO BpeMH BCilMllletrnoro npoQecca 

MarHHTHOro nepecoeAHHeHHH HTIH Il03>Ke, Ha cppoHTe yAapHOH BOilHbI, o6pa3oBaHHOH ABH>KeHHeM 

KopoHanbHOro BbI6poca · MaCCI,I BO BHelllHefr KO po He ConHQa. PaHee MI,I onpeAenHnH BpeMeHa HatJana 42-x 

GLEs, ucnomJyH MHpoByID 6a3y AaHHbIX aTHX co61,rTHH • .ll:nH tJeT1,rpex co61,rTHH, a HMeHHo GLEs NgNg64, 65, 

66 H 69, HMeIDTCH H3MepeHHH BI,JCOK09HeprHtJHOro H3nytJeHHH B HHTepBane 9HeprHH 40-KaB - 300 MaB 

AeTeKTopoM COHf Ha 6opTy JilC3 KOPOHAC-<I> H Ha6nIDAeHHH H3MeHeHHH MarHHTHOH CTPYKTyp1,r 

BCilbIUieK, TaKHe Kar< ABH>KeHHH OCHOBaHHH peHTreHOBCKHX (HXR) HilH yn1,TpaqmoneTOBbIX (UV) 
HCTOtJHHKOB. Jil3MepeHHH COHr Il03BOTIHIDT BOCCTaHOBHTI, cneKTPM H3nytJeHHH BCilbIIIIKH C AOCTaTOtJHO 

xopolllHM BpeMeHHbIM pa3pemeHHeM. B paccMaTpHBaeMblX co6MTHHX MI,I HCil0Ilb30BanH 

TpexKOMilOHeHTHYID MOAen1, H3nyqeHHH - TOpM03HOe H3IlYtJeHHe nepBHtJHO ycKopeHHbIX aneKTpOHOB H ABa 

KOMilOHeHTa, B03HHKaIDmHe npH B3aHMOAeHCTBHH ycKopeHHI,IX npOTOHOB C BeIQeCTBOM - cneKTp, 

o6pa3oBaHHblH npH CHHTHH B036y>KAeHHH HAep; H IIIHpOKHH KOHTHHYYM, B03HHKaIDIQHH B pe3yn1,TaTe 

pacnaAa IlHOHOB. 

JilccneAOBaHHe Ka)KAOH BCilbllllKH noKa3ano, tJTO BpeMeHHOe IlOBeAeHHe HAepHbIX raMMa-nHHHH, 3a KOT0p1,1e 

OTBeTCTBeHHI,I npoTOHI,I c aHeprHHMH 10-30 MaB, He COBilaAaeT c BpeMeHHI,IM IlOBeAeHHeM H3nyqeHHll OT 

pacna,I(a IlHOHOB, pO>KAeHHOro npoTOHaMH C 9HeprHHMH >300 MaB. OTHOIIIeHHe HHTeHCHBHOCTH 9THX 

KOMilOHeHTOB H3nyqeHHH OtJeHI, CHilbHO 3aBHCHT OT cneKTpa ycKopeHHI,IX npOTOHOB. M1,1 HCilOTII,30BanH 9TO 

OTHOUieHHe ATIH onpeAeneHHH BpeMeHHOro IlOBeAeHHH cneKTpa ycKopeHHbIX npOTOHOB. 3aTeM MI,I 

cpaBHHilH IlOBeAeHHe >KeCTKOCTH cneKTpa C 9BOilIDQHeH BO BpeMeHH CTPYKTYPM o6naCTH, u3nyqa10mefr 

HXR/UV. M1,1 noKa3anH, tJTO acpcpeKTHBHOe ycKopeHHe npoTOHOB AO 9Hepru:fi 300 MaB COBilaAaeT no 

BpeMeHH c paAHKanbHOH nepecTpOHKOH CTpyKTyp1,1 MarHHTHoro nonH BCilbIIIIKH. 3aTeM MI,I cpaBHHilH B 

Ka>KAOH BCilbIUIKe 9TO BpeMH C BpeMeHeM B03HHKHOBeHHH paAHOH3IlYtJeHHH II THna H C HatJanoM Ka>K):loro 

GLE H IlOKa3anH, tJTO HatJano Ha3eMHoro B03pacTaHHH cornacyeTCH C B03HHKHOBeHHeM npOTOHOB C 

9Hepruefr > 300 MaB (ycKopeHHeM tJaCTHQ) B HHTepBane BpeMeHH HaH6on1,IIIe:fi CKOpOCTH H3MeHeHHll 

CTPYKTYPbI BCilbIIIIKH. 
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MATEMATllqEcKAJI MO,[{EJib fAMMA-TEJIECKOTIA, «rAMMA-400», 
B CPE,[{E «GEANT 4» C yqETOM J1H)KEHEPHbIX KOHCTPYKUIIH, 
IIPE,[{CT ABJIEHHblX B PEAJibHbIX qEPTE*AX 
Mr. TIEP<l>HJibEB, AneKcen I 

I MeKCQHOpoBU'l 

Corresponding Author: alexey.perfilev@gmail.com 

IIepcfmmeB A.A., qacoBHKOB E., ApxaHreJibcKall l1.B., ApxaHreJibCKHH A.l1., XmKHllK E.B. 

Hl15IY «MI1<f>l1», MocKBa 

MATHEMATICAL MODEL OF GAMMA-TELESCOPE, «GAMMA-400», TAKING INTO ACCOUNT 

ENGINEERING STRUCTURE, PRESENTED IN REAL DESIGN. 

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

NRNU «MEPhI» 

KoMrrJieKc HayqHoti: arrrrapaTyphI «fAMMA-400» pa3pa6aTbIBaeTcll p;Jil! rronyqeHHll p;aHHbIX ,ll;Jill 

orrpe,l'.leJieHHll rrpHpO,ll;bl «TeMHOH MaTepHH» B MeTaranaKTHKe, H3yqeHHll KOCMJiqecKoro raMMa-H3JiyqeHHll B 

,l'.IHarra30He BbICOKHX ,rneprHH, 9BOJIIOQHH TeOpHH rrpoHCXOJK,ll;eHHll BbICOK09HepreTHqecKHX KOCMJiqecKHX 

nyqeti: H <pH3HKH 9JieMeHTapHblX qacTHU, IIOHCKa H HCCJie,ll;oBaHHll raMMa-BCIIJieCKOB. 

O)'.IHHM H3 9TaIIOB pa3pa6oTKH raMMa-TeJieCKorra, l!BJil!eTCll C03,ll;aHHe MaTeMaTJiqecKOH MO,ll;eJIH ,ll;Jlll 

M0,l'.leJIHpoBaHHll rrp0X0JK,l'.leHHll BblC0K09HepreTJiqecKHX 9JieMeHTapHbIX qacTHQ. ::ha rrpoue)'.ly pa 

Heo6xo,l'.IHMa ,l'.IJill OT6opa 0IITHMaJibHbIX pa3MepoB H MaTepHan0B )'.leTeKT0pOB. 

«r AMMA-400» C0CT0HT H3 4424 0T,ll;eJibHblX HHJKeHepHblX KOHCTPYKUHH, B CBll3H c 9THM 0IIHCaHHe ero 

reoMeTpHH B cpep;e «GEANT4» rrpep;cTaBJil!eTcl! rpoMo3,l'.IKOH H Tpyp;oeMKOH 3a,l'.laqeti:. Ilo 9TOH rrpnqnHe 

6hma II0CTpoeHa MaTeMaTJiqecKal! M0,ll;eJib, ,l'.IJlll KOTOpoti: 6bIJI pa3pa60TaH rraKeT rrporpaMM II03B0Jll!IOI.UHH 

K0HBepTHp0BaTb OIIHCaHHe reoMeTpHH H3 CHCTeM aBTOMaTH3HpoBaHHOro rrpoeKTHp0BaHHll B cpep;y 

«GEANT4». 

B ,l'.I0KJia)'.le rrpe,l'.lcTaBJieHbI pe3yJihTaTbI rrpeo6pa3oBaHHll HHJKeHepHbIX qepTeJKeti: B cpe,l'.ly «GEANT4», H 

M0,l'.leJIHpoBaHHe rrp0X0JK,ll;eHHll BbICOK09HepreTHqecKHX 9JieMeHTapHbIX qacTHU qepe3 K0HCTPYKUHH 

raMMa-TeJieCKorra, C yqeT0M cpoHOBblX IIOT0K0B rrpoT0H0B H 9JieKTp0H0B, rrpncyTCTBYIOI.UHX B MarHHTOCcpepe 

3eMJIH rrpH rrpoBe)'.leHHH peaJibHoro crryTHHK0B0ro 9KCrrepHMeHTa. 
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CpaBHeHHe cneKTpOB ·KpaTHOCTe.H HeHTpOHHblX co6bITHH, 

perHCTpttpyeMbie, HeHTpOHHbIMH cynepMOHHTOpaMH HM-64 B CTBOJiax 
IllAJI Ha BbICOTax 850 M H 3340 M H.y. MOpH 

Author: Dr. tIYBEHKO, AlieKcaHJ,p 1 

Co-Authors: Dr. AHfOHOBA, BrureHTHHa 2; Dr. IUETTETOB, AlieKcaHJ,p 1 

1 d3u11ecKuil uncmumym UM.ll.H.Jle6eoeea 
2 Hncmumym uonoc¢epb1 PK 

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

B pa6oTe npe,1wTaBneHbI 9KCnepHMeHTanbHbie cneKTpbI no MH0)KeCTBeHH0CTH HeHTpOHOB (KpaTHOCTeft M), 

apeMeHHbIM pa3peU1eHHeM B ceKI(HllX HeHTpOHHbIX cynepM0HHT0p0B HM-64 Ha BbIC0Tax 850 M H 3340 M 

H.y. M0pll. Ha BbICOTe 3340 M cynepMOHHT0p C0CTOHT H3 Tpex CTaH,n;apTHbIX 6-TH KaHanbHbIX ceKI(HH, 

K0T0pbie 6binH ,n;ononHeHbI 6bicTpbIMH CI(HHTHilillll(HOHHbIMH opTOKap6opaHOBbIMH HeftTpOHHbIMH 

,n;eTeKT0paMH c apeMeHHbIM pa3peU1eHHeM B 100 pa3 npeBbIIIlaeMbIM apeMeHH0e pa3peU1eHHe HeftTp0HHbIX 

cqeTqHK0B CHM-15.TaKoe ,n;ononHeHHe Heo6xo,n;HMO 6bmo ,n;nll oTBeTa Ha aonpoc 06 H3MeHeHHH cpopMbI 

apeMeHHoro pacnpe,n;eneHHll perHCTpHpyeMbIX HeftTp0H0B B ceKI(HllX HM-64 B o6naCTH 3HaqeHHH 

MH0)KeCTBeHH0CTH BbIIIle 1000, K0Topoe Ha6mo,n;aeTCll no ,n;aHHbIM cqeTqHK0B CHM-15. 3KcnepHMeHT co 

CI(HHTHilnlll(H0HHbIMH ,n;eTeKT0paMH noKa3an 0TCYTCTBHe KaKOH nn6o 3aBHCHM0CTH OT MH0)KeCTBeHH0CTH 

cpopMbI BpeMeHHbIX pacnpe,n;eneHHH H ,O:Illl o6naCTH BbIIIle 1000. Hcxo,n;ll H3 noro pe3ynbTaTa, B co6bITHll 

6bmH BBe,n;eHbI nonpaBKH Ha scpcpeKT npocqeT0B HeftTpOHHbIX HMnynbC0B cqeTqHKaM CHM-15 H nonyqeH 

,O:HcpcpepeHI(HanbHbill cneKTp HettTpOHHbIX KpaTHOCTett 6e3 MeTO,n;HqecKHX HCKa)KeHHtt. TaKall )Ke npo11e.n:ypa 

6bma Bbm0nHeHa H ,O:Illl cneKTpa co6bITHH 0,0:H0 ceKI(H0HHoro HeftTp0HHoro cynepM0HHTopa HM-64 Ha 

BbrcoTe 850 M. O6a cneKTpa no cpopMe npaKTHqecKH coanann H o6a a o6nacTH M > 1000 cTanH nonorHMH c 

noKa3aTeneM HaKnoHa 0K0il0 2(HnH ,0:a)Ke MeHbllle, qeM 2). B o6nacTH M > 1000 npaKTJiqecKH OCHOBHOH 

BKna,n; B co6bITHll ,n;aIOT a,n;poHHbie CTB0ilbI IIIAJI H ,O:Illl HHX noKa3aTenb ,O:0il)KeH 6bITb 6onbIIIe, qeM 

2,5.TaKHM o6pa30M, M0)KH0 yTBep)K,O:aTb, qTQ B CTBonax IIIAJI Ha6n10,n;aeTCll scpcpeKT rettepaQHH aHoManbH0 

6onbIIlHX MHO)KeCTBeHHOCTett HettTpOHOB. 
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9KcnepHMeHT r AMMA-400: cocTOHHHe H nepcneKTHBbI 

Author: Dr. TOTTtJHEB, HHKorran 1 

Co-Authors: Dr. CY'IKOB, Cepren 1; Prof. fAJihnEP, ApKaAtttt 1
; Dr. lOPKl1H, !Optttt 2

; Mr. IYCAKOB, !Optttt 1; Dr. JIEOHOB, 

AlieKcen 2 

i&m 
2 Hlff[YMIN!lt 

Corresponding Author: tnp5l@rambler.ru 

Pa3pa6aTbIBaeMbIH B HaCTOllII(ee apeMll raMMa-TenecKon fAMMA-400 npe,n;ttaJHaqeH ,n;nll H3MepeHHll 

Il0T0K0B raMMa-n3nyqeHHll H sneKTpOH-Il03HTpOHHOH KOMilOHeHTbI K0CMHqecKHX nyqeif, K0T0pbre M0ryT 

6bITb CBll3aHbI C aHHHrHillll(Heft HilH pacna,n;oM qaCTHI( TeMHOH MaTepHH, a TaK)Ke ,O:Illl Il0HCKa H 

npoae,n;eHHll ,n;eTanbHoro Hccne,n;oBaHHll ,O:HCKpeTHbIX HCTQqHHK0B raMMa-H3nyqeHHll, H3MepeHHll 

sHepreTnqecKHX cneKTpoa ranaKTHqecKoro H BHeranaKTHqecKoro ,n;ncpcpy3ttoro raMMa-HJnyqeHHll, 

nccne,n;oaaHHll raMMa-acnnecK0B, raMMa-n3nyqeHHll aKTHBHoro ConHQa. 3HepreTnqecKHH ,n;Hana30H 

fAMMA-400 cocTaBnlleT OT 100 MsB ,n;o 3000 fsB. faMMa-TenecKon HMeeT yrnoaoe pa3peU1eHHe ~0,01 

rpa,n;yca, sHepreTHqecKoe pa3peIIleHHe - 1 % H Koscpcpn11neHT pe)KeKQHH npoT0H0B ~ 10E6. f AMMA-400 6y,n;eT 

ycTaH0BileH Ha poccHHCKOH KOCMJiqecKOH o6cepaaTOpHH. 
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IloBep;eHMe ITJIOTHOCTM KOCMMqecKMX rryqei1: B Haqarre 

<l>op6yIII~acpcpeKTOB 
Author: Jl-p. BELOV, Anatoly 1 

Co-Authors: Mrs. ABUNINA, Maria 1
; Dr. ABUNIN, Artem 1; Dr. EROSHENKO, Evgeniya 1; Dr. OLENEVA, Victoriya 1; Dr. YANKE, 

Victor 1 

1 IZMIRAN 

Corresponding Author: abunin@izmiran.ru 

Mccne.n:yeTCll none.n:em1e IlJIOTHOCTH KOCMHlJCCKHX nyqeft B HatJaJie <I>op6ylll-3cpcpeKTOB, B nepBbie HeCKOJibKO 

qacon IlOCJie npuxo.n:a MCJKilJiaHeTHOH y.n:apHOH BOJIHbI. McnoJib30BaHbI .n:aHHhie O napttal.lHllX IlJIOTHOCTH, 

noJiytJeHHbie no Ha6mo.n;eHHllM MHpOBOH ceTH HeHTpOHHbIX MOHHTOpOB n 1957-2013 rr. BblllBJICHO 6oJibllIOe 

pa3H006pa3ne none.n;eHHll IlJIOTHOCTH KOCMHlJCCKHX nyqeft nocne npuxo.n:a y.n;apHOH BOJIHbI. B LleJIOM, 

Ha6mo.n:aeTCll KoppeJilll.lHll HatJaJibHOH napttal.lHH IlJIOTHOCTH KJI C IIOJIHOH BeJIHlJHHOH <I>op6ylll-3<p<peKTa H 

MOll(HOCTbIO conyTCTBYIOIL1ero reoMarHHTHOro B03MYII.ICHHll. 
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CITEKTPhl BAPHAUHM H ARH3OTPOIIIDI KOCMJ1qECK0X JIYqEJ1 
B ITEPHO,[( GLE 11 HIOHH 1991 r. 
Author: Dr. KRA VTSOV A, Marina 1 

Co-Author: Dr. SDOBNOV, Valery 1 

1 INSTITUTE OF SOLAR-TERRESTRIAL PHYSICS RUSSIAN ACADEMY OF SCIENCES SIBERIAN BRANCH 

Corresponding Author: rina@iszf.irk.ru 

Ilo .n;aHHbIM Ha3eMHbIX H cnyTHHKOBbIX Ha6nro.n;eHHH HHTeHCHBHOCTH KOCMHlJCCKHX nyqeii: (Kn) Ha 

MHpOBOH ceTH CTaHLIHH MeTOJJ:OM crreKTporpa<ptttJeCKOH rno6aJibHOH C'I,CMKH HCCJie,I:IOBaHbI cneKTpbr 

napttal.lHH H aHH30TponHll KJI B nepuo.n: GLE 11 HIOHll 1991 r. Ilpttne.n;eHhI crreKTpbr napttal.lHH KIT, a TaKJKe 

OTHOCHTCJibHbie H3MeHeHHll HHTCHCHBHOCTH KJI C lKCCTKOCTllMH 4 JI 10 fB B COJIHClJH0-3K.TIHilTHtJeCKOH 

reoL1eHTpHtJCCKOH CHCTeMe KOOp,I:IHHaT n OT,I:ICJibHbie rrepHO,I:lbI HCCJie,I:1yeMoro co6bITHll. 

59 



82 

IIOMCK MCTQqHMKOB IIEPBMqHoro KOCMJ1qEcKoro 
113.JIYlIEHIDI IIPM 3HEPf115IX 5*10**13 -s*10**14 3B no ,[(AHHbIM 
T.HHb-llIAHbCKOM YCTAHOBKM KJIAPA 
Author: Ms. rY.UKOBA, Erreaa 1 

Co-Authors: Dr. 30TOB, MHxaHrr 2
; Prof. KAJIMh!KOB, HHKOJiaiI 2

; Dr. IlABJIJQqEHKO, BHKTop 1; Prof. HECTEPOBA, HHHa 1; Prof. 

KYJUIKOB, repMaH 2 

1 rp13u11ecKUu uttcmumym UM. II.H. lle6eaeea. PAR 
2 HIIHH.Am, 

Corresponding Author: elena@gudkoff.ru 

IlpHBO,I(!ITC!I pe3yJibTaTbl IlOHCKa HCTOqHHKOB KOCMHqecKHX nyqeil: npH 9HeprH!IX 5*10**13- 5*10••14 sB no 

,I(aHHbIM o 30 MHJIJIHOHaX urn:poKHX aTMOccpepHbIX JIJfBHeil:, 3aperHCTpttpoBaHHbIX Ha ycTaHOBKe KJIAP A 

T!!Hb-lIIaHbCKoil: CTaHQHH <l>MAH. AHaJIH3 ocyI.QecTBJieH ABYM!I pa3JinqHbIMH MeTo.I(aMn: MeTOAOM 

BbI,I(eJieHH!I HanpaBJieHIIH IlOBbIIIIeHHOro IlOTOKa KOCMJfqecKHX nyqeil: B 9KBaTopttaJibHOH CllCTeMe C yqeTOM 

yrnoaoro pacnpe.I(eJieHJfll JIHBHeil: n MeTO,I(OM IlepeMeIIIHBaHH!I. O6Hapy)KeHHbie o6naCTJf c IlOBbIIIIeHHbIM 

IlOTOKOM KOCMJfqecKHX nyqeil: cpaBHHBaIOTCll C pe3yJibTaTaMJf Apyrnx ycTaHOBOK Jf COilOCTaBJI!IIOTC!I C 

KOOPAHHaTaMH Jf3BeCTHbIX acTpoq>H3JfqeCKHX JfCToqHJfKOB (ranaKTJfqecKHX ocTaTKOB B3pbIBOB CBepxHOBbIX, 

nynbcapoa n Ap.). 
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0 B03M0)KHbIX rrpHqHHax HapyrneHHH KoppeJrnIJ;HOHHblX CBH3eH 

Me)K;a;y COCTOHHHeM o6JiaqHOCTH H IIOTOKaMH ranaKTri:qecKHX 

KOCMHqecKHX nyqeft 

Author: Dr. BEPETEHEHKO, CeeTJiatta 1 

Co-Author: Dr. OrYPUOB, MaKCIIM 1 

1..I . ~.u PU3UKo-meXHU'leCKUU UHcmumym UM. A.P. Ho!l'!f'e 

Corresponding Author: svevereten@yandex.ru 

l1ccJie,I(oBaHa npnpo.I(a KoppeJI!IQJfOHHbIX CB!l3eil:, Ha6JIIO,I(aBIIIHXC!I Me)K,I(y aHOMaJIH!IMJf HJf)KHeil: 

o6naqHOCTJf n IlOTOKaMH ranaKTuqecKHX KOCMnqecKHX nyqeil: (rKJI) B 1983-2000 rr. [1], a TaK)Ke B03MO)KHbie 

npnqIIHbI HapyIIIeHIIll 9THX CB!l3eil: nocne 2000 ro,I(a. I1oi<a3aHo, qTQ COCTO!IHIIe o6naqHOCTII B yMepeHHbIX 

IIIIIpOTaX TeCHO CBll3aHO C IIHTeHCIIBHOCTbIO QIIKJIOHIIqecKHX npoQeCCOB, BCJie,I(CTBIIe qero BblCOKIIe 

3HaqeHII!I Koppen!IQIIII Me)K,I(y HII)KHeil: o6naqHOCTbIO H IlOTOKaMII fKJI, Ha6nro,I(aBIIIIIeC!I AO Haqana 2000-x 

rr., o6ycJIOBJieHbl scpcpeKTaMII rKJI B BapIIaQII!IX llHTeHCIIBHOCTJf BHeTponIIqecKoro QIIKJioreHe3a. 

IloCKOJibKY xapaKTep COJIHeqHO-aTMOCq>epHbIX CB!l3eil: IICilbITbIBaeT nepIIO.I(HqecKIIe II3MeHeHII!I B 

3aBIICIIMOCTII OT COCTOlJHII!I CTpaTOccpepHoro QIIpKyMnOJI!!pHoro BIIXp!! [ 2], B03MO)KHOH npIIqIIHOH 

HapyIIIeHIIll KoppeJillQIIII Me)K.I(y o6natJHOCTbIO II IlOTOKaMH rKJI nocne 2000 ro,I(a !IBJI!leTC!I o6paI.QeHIIe 

3HaKa 9q>q>eKTOB fKJI B TponocqiepHOH QIIPKYJillQIIII B CB!l3II C II3MeHeHIIeM COCTOlJHIIll BIIXp!!. 

PaooTa BbIIlOJIHeHa npII nOAAep)KKe I1pe3HAIIyMa PAH (npoeKT NQ22) n P<l><l>H (rpaHT N213-02-00783). 

[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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0 B03MO)KHOCTM Ha6rrro,qeHM.H pe30HaHca fmnnoy B HettTpHHHhIX 

TeJieCKOIIaX rrpH 3HeprHHX MHoro MeHblIIMX 6.3 Il3B 

Dr. AJlliXAHOB, l16pamM 1 

1 EHOHHHPAH 

Corresponding Author: ialspbu@gmail.com 

Pe3oHaHc fmnnoy - pe3oHaHcHoe po)KgeHne W-6o3oHa a rrpoqecce aHHHrHJillQHH srreKTpOHHoro 

aHTHHei':ITpHHO C 3JieKTpOHOM - l!BJilleTCll Ba)KHbIM rrpegcKa3aHJieM CTaHgapTHOH MOgeJIH, go CHX rrop He 

Ha6mogaBIIIJfMCll 3KCIIepHMeHTaJibHO. HegaBHHH BB0g B CTpoi'I: Hei'l:TpHHHOro TeJiecKorra IceCube, C 

pa3MepaMH rropl!gKa ogHoro Ky6HtJecKoro KHJIOMeTpa, CTHMYJIHp0BaJI 3HatJHTeJibHbIH pocT JfHTepeca 

q>H3HKOB · K H3~eHHIO gaHHoi'I: peaKQHH. IloMHMo caoero q>yHgaMeHTaJibHoro 3HatJeHHll grrll rrpoaepKH 

CTaHgapTHOH MogeJIH, pesoHaHC fJI3IIIOY MO)KeT CJIY)KHTb npeaocxogHbIM cpegCTBOM gJill Jf3MepeHHll KaK 

BeJIHtfHH_bl, TaKH. C0CTaBa no apoMaTaM IIOTOKa K0CMJftJeCKHX Hei'l:TpHHO B6JIH3Jf 3HeprnH 6.3 IlsB. 

B paMKax MeToga 3KBJfBaJieHTHbIX q>OTOHOB Jf3~aeTCll B036y)KgeHHe pe3oHaHCOB fJI3IIIOY npH paccel!HHH 

Hei'!TpHHO Ha cao6ogHbIX npoTOHax H l!gpax KHCJIOpO.I(a, axogl!~HX a COCTaB aogHoi'I: MHIIIeHH. BbitJHCJieHbI 

C00TBel;CTBYIO~He cetJeHHll, npoaHaJIJf3HpoaaHbI CHrHaJibI, O)KJfgaeMbie B BOgHOM Hei'l:TpHHHOM geTeKTope. 

HoKa3aHO, tfTO ytJeT P.O)KgeHHll pe30HaHCOB fJI3IIIOY B IIOJIH0M CetJeHHH B3aHMogei'l:CTBHll Hei'l:TpHHO C 

HYKJI0HaMH qepe3 3apl!)KeHHbie TOKH npHBOgHT K pocTy tfHCJia Hei'l:TpHHHbIX co6bITHH nopllgKa 10 % B 

o6rracnr sHeprJii'I: OKOJIO SO TsB. 

Hapllgy C ~JieKTpOHHbIMH (aHTH)Hei'l:TpHHO, TaKme paccMaTpHBaeTCll BKJiag MIOOHHbIX H TaOHHbIX 

(aHTH)HeHTIH:IHO B pe3oHaHcHoe po)KgeHHe W-6o30HOB a aoge. 
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ALEGRO - qepeHKOBCKa.H raMMa-o6cepBaTopHH HOBoro rroKorreHMH 

Author: Dr. VASIL YEV, Gennady 1 

Co-Authors: Prof. BYKOV, Andrei 2
; Dr. KHOLUPENKO, Eugene 3; Mr. KOZHBEROV, Andrei 3

; Dr. KRASSILCHTCIDKOV, Alexander 3 

1 Joffe Physical-Technical Institute 
2 Joffe Institute, St. Peterburg 
3 Joffe Institute, St. Petersburg 

Corresponding Author: gennadyivas@gmail.com 

B pa6oTe npegCTaBJieHbI pe3yJibTaTbI MogerrnpoaaHHll IIIHp0KHX aTMOCq>epHbIX JIHBHel".! OT KOCMHlfeCKHX 

q>OTOHOB c 3HeprHl!MH S - 100 faB. Ha OCHOBe BbIIIOJIHeHHbIX pactJeTOB npegJIO)KeHa KOHQeIIQHll H OQeHeHbI 

0CH0BHbie napaMeTpbI Ha3eMHOH qepeHKOBCKOH raMMa-o6cepBaTopHH HOBoro IIOKOJieHJfll. OgHOH H3 

KJirotJeBbIX 3agaq TaKol".! o6cepaaropHH 6ygeT HccrregoaaHHe MaJIOH3~eHHo1'1 o6nacTH raMMa-gHarra3oHa S -
so fsB, tfTO II03BOJIHT BbIIIOJIHl!Tb BbIC0KOtJYBCTBHTeJibHbie Ha6rr10geHJfll ocTaTKOB caepxHOBbIX 3Be3g, 

nyrrbcapHbIX TyMaHHOCTeH H raMMa-BCIIJieCKOB, KOTOpbre He MoryT 6bITb npoaegeHbI c HbIHeIIIHHM 

II0K0JiemreM raMMa-TeJieCKOIIOB. 
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MoHTe-Kapno MO)];enttpoBaHMe KOCMMqecKoro )];eTeKTopa TYC )];IlH 

MCCile)];OBaHMH KOCMMqecKMX nyqeM rrpe)];eilbHO BbICOKMX 3HeprHM 

Author: Mr. TKACHENKO, Artur 1 

Co-Authors: Dr. TKACHEV, Leonid 1
; Mrs. GRINYUK, Andrei 1; Dr. TKA qEB, JieoHHA 2 

1 JINR 
2 OIJHH 

Corresponding Author: tkatchev@jinr.ru 

TYC llBJU!eTCH nepBbIM ):(eTeKTOpOM Ha op6JITe cnyTHHKa 3eMJIH, npe):(Ha3HaqeHHbIM ):(JIH H3MepeHHH 

cneKTpa, COCTaBa H aHH30TponHH KocMHqecKHX Jlyqeft Ilpe):(eJibHO BbICOKHX 3Heprnft (KJII1B3) B 

):(Hana30He BbIIIIe 10" 19.5 9B. Ilpe):(nonaraeTCH perHCTpHpOBaTb qmyopecu;eHTHbie <pOTOHbI H3 IIIHpoKHX 

ATMOccpepHbIX JlHBHeH {IllAJI), reHepwpoBaHbie KOCMHqecKHMH qacTHil;aMH B aTMOCcpepe 3eMJIH. 

3KcnepHMeHT TYC no3BOJIHT BbIHCHHTb npHHU:HnHaJibHYIO B03MO,KHOCTb H3MepeHHH IllAJI H3 KOCMOCa H, 

B03MO)KHO, npeO):(OJieTb npOTHBOpeqHH Me)KAY ):(aHHbIX B COBpeMeHHbIX Ha3eMHbIX 9KcnepHMeHTax no 

HCCJie):(OBaHHIO KJIITB3. 

Oco6oe 3HaqeHHe npwo6peTaeT MO):(eJIHpoBaHHe 9KcnepHMeHTa, qTo6hI onTHMH3HpOBaTb TeXHHqeCKHe 

xapaKTepHCTHKH annapaTypbI H TpHrrepHyIO OH-JiaHH nporpaMMY no Bbl):(eJieHHIO pe):(KHX CHrHaJIOB OT 

IllAJI Ha pa3JIHqHbIX ypoBHHX <pOHOBoro H3JiyqeHHH aTMOccpepbI. B ):(aHHOH pa6oTe onwcaHa nporpaMMa 

TUSSIM MO):(enwpoBaHHH 9KcnepHMeHTa c yqeToM H3MepeHHhIX napaMeTpoB onTwqecKoft CHCTeMhI, 

reoMeTpHqecKHX napaMeTpOB <pOTO):(eTeKTopa, cqHTbIBaIOiu;eH H TpHrrepHOH 9JieKTpOHHKH, a TaK)Ke 

OH-JiaHH anropHTMa pa60TbI TpHrrepHOH nporpaMMbI OT6opa co6bITHH. B pe3yJibTaTe MO):(eJIHpoBamrn 

ou;eHeH O,KH):(aeMhU1 cneKTP KJIIIB3 B ):(Hana3oHe 10"19.5 - 10"20.5 9B 3a 3-5 neT Ha6opa AaHHhIX Ha 

COJIHeqHQ-CHHXpOHHOH op6HTe c BbICOTOH 500 KM c yqeTOM MeHHIOIIl;HXCH <pOHOBbIX ycnoBHH BO BpeMH 

noneTa cnyTHHKa. 
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O6nacTH Il0BblIIICHH0ro Il0T0Ka K0CMJiqecKJIX nyqefI no ,llaHHbIM 

ycTaHoBoK <I>HAH JI MfY 
Author: Dr. 3OTOB, Mnxa1m 1 

Co-Authors: Dr. fYllKOBA, Erretta 2
; Prof. KAITMbIKOB, HttKorrail: 1

; Prof. KYITill<OB, fepMaH 1
; Prof. HECTEPOBA, Hntta 2

; Pro( 

ITABmoqEHKO, BnKTop 2 

I HJIHJlrt>~IY 

2,:,lw£ 
Corresponding Author: zotov@eas.sinp.msu.ru 

AmI3oTpornrn KOCMHtieCKHX nyqeil: (KJI) B J:(Hana3oHe 9Heprttil: T:;iB-IfaB npHBJieKaeT 3HatIHTeJibHoe 

BHJIMaHHe nocne pHJ:(a ny6nHKaQHM 9KcnepHMeHTOB Milagro, Tibet, IceCube, ARGO-YB] H J:(p. 

3KcnepHMeHTbI IIIAJI MrY H KJIAPA TllHb-lllaHbCKOM cTaHQHH <l>HAH TaKlKe ny6nttKoBanH pe3ynbTaTbI 

noJICKa o6nacTeil: noBbIIIIeHHOro noTOKa KJI Ha yrnoBbIX MaCUITa6ax J:(O 10-15 rpa):(ycoB. B J:(aHHOH•pa6oTe 

aHaJIH3 9THX J:(aHHbIX ocyIQeCTBJieH eJ:(HHbIM MeTOJ:(OM, xopouro 3apeKoMeHJ:(OBaBIIIHM ce6l1 B aHanorHtIHbIX 

HCCJieJ:(OBaHHllX, a HMeHHO, T.H. MeTOJ:(OM nepeMeIIIHBaHHll (shuffling technique), BnepBbie npeJ:(JIOJKeHHbIM 

J:(Jill aHaJIH3a J:(aHHbIX ycTaHOBOK Fly's Eye H CYGNUS H HeoJ:(HOKpaTHO npHMeHllBIIIHMCll B J:(aJibHeil:rneM 

APYrHMH 9KcnepHMeHTaMH. 

MeTOJ:( OCHOBaH Ha nonyqeHHH OJKHJ:(aeMoro pacnpeJ:(eJieHHll HanpaBJieHHM npHXOJ:(a KJI ("cpotta") B 

npe,I:lnOJIOJKeHHH HX H30TponHOCTH C noMOII.(bIO Ha6opa J:(aHHbIX, peaJibHO 3aperHCTpHpOBaHHbIX Ha 

HCnOJib3yeMOH ycTaHOBKe. TaKHM o6pa30M, MeTO,I:l OTpaJKaeT oco6eHHOCTH pa6oTbI KOHKpeTHOro 

9KcnepJIMeHTa B KOHKpeTHbIX ycnOBHllX ero npoBe,I:leHHll . 

.[{nll aHaJIH3a 6bIJIO OT06paHO 23 MHJIJIHOHa JIHBHeil:, 3apemcTpHpOBaHHbIX Ha ycraHOBKe KJIAPA (AHana30H 

9Hepmil: nepBHtIHbIX KJI OT 50 T:;iB J:(O 0.5 ffaB) H 0.5 MHJIJIHOHa JIHBHeil: ycTaHoBKH IIIAJI MrY (AHana3oH 

9Hepmil: 0.2-20 ffaB). ITocne nocTpoeHHll OJKH,I:laeMoro pacnpe,I:leneHHll cpotta o6nacTH tta6mo,I:1emrn 6bIJIJI 

npoCKaHHpOBaHbI KpyraMH paAHYCOM OT 2 ,I:10 9 rpa,I:1yc0B Ha ceTKe c uraroM 0.4 rpa,I:lyca. B KatieCTBe 

KPJITepJill J:(Jill noHCKa o6nacTeil: C H36bITKOM KJI HCnOJib30Banacb TpaJ:(HQHOHHall J:(Jill aHanorHtIHbIX 

HCCJie,I:lOBaHJillX cpyHKQHll Li B pe3yJibTaTe no J:(aHHbIM ycTaHOBKH KJIAPA 6bIJIJI o6HapyJKeHbI 6-8 

npornJKeHHbIX o6nacTeil: pa3MepoM nopll):(Ka 10-20 rpaJ:(ycoB H 6onee 10 o6nacTeH MeHbIIIero pa3Mepa, B 

KOTOpbIX Ha6JIIOJ:(aeTCl1 JI36bITOK KJI Ha ypoBHe 3HatIHMOCTJI 6onee 3 C MaKCHManbHbIMJI 3HatieHHl1MJI, 

npeBbilliaIOIQHMH 4. O):(Ha JI3 npornJKeHHbIX o6nacTeil: neJKJIT B IlJIOCKOCTH ranaKTHKH B HanpaBJieHHH Ha 

rpynny OCTaTKOB CBepXHOBbIX JI raMMa-nynbcapoB, B TOM tIJICJie nynbcap B Kpa60BJIJ:(HOH TyMaHHOCTH JI 

nyJibcap feMJIHra. .[{pyrHe o6nacTH pacnpeJ:(eJieHbI notITH no BCeH o6naCTH Ha6JIIOJ:(eHJil1 c HeKOTOpbIM 

CKonneHJieM BJ:(OJib nnocKOCTH CBepxranaKTHKJI. 

AttanJI3 ,I:laHHbIX ycraHOBKH IIIAJI MrY, B QenoM, ):(an J:(pyryro KapTJIHY aHJI3oTponHH KJI, tITO MOJKeT 6bITb 

CBl13aHO C pa3JIHtIHeM J:(Hana30HOB 9HeprHH 3aperHCTpHpoBaHHbIX co6bITHH. TeM He Mettee, HMeeTCll pll):( 

COBna,I:leHJIM, tiaCTb KOTOpbIX HaxOJ:(HTCll B HanpaBJieHHH Ha ranaKTHtieCKJie OCTaTKH B3pbIBOB CBepXHOBbIX H 

raMMa-nynbcapbr, cpe):(H HJIX 9HepmtIHbIH nyJibcap LAT PSRJ1836+5925, CXOJ:(HbIM c nyJibcapoM feMJIHra. 
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Mo,n;errHpoBaHMe Bapttau;MH IlJIOTHOCTM ranaKTMqecKMX KOCMMqecKMX 

rryqeii B MarHMTHbIX o6rraKax 
Author: .ll-p. BELOV, Anatoly 1 

Co-Authors: Dr. ABUNIN, Artem 1
; Mrs. ABUNINA, Maria 1

; Dr. EROSHENKO, Evgeniya 1; Dr. YANKE, Victor 1
; Dr. PAPAIOANNOU, 

athanasios 2; Dr. MA VROMICHALAKI, Helen 2 

1 IZMIRAN 
2 National Kapodistrian University of Athens 

Corresponding Author: abunin@izmiran.ru 

l1ccrregoBaHbI oco6eHHOCTH IlOBegeHHll IlJIOTHOCTH rarraKTHtJeCKHX KOCMHtJeCKHX rryqefl: B co6bITlfllX, 
CBll3aHHbIX C npliCYTCTBlfeM MarHlfTHbIX o6rraKOB B MeJKnJiaHeTHbIX B03Myll(eHHllX y 3eMJilf. PacCMOTpeHa 
MOgeJib, cnoco6Hall OilHCaTb pacnpegerreHHe IlJIOTHOCTH KOCMlftJeCKHX ITYtJeH BHYTPH MarHlfTHoro o6rraKa, Ii 

IlOKa3aHO, 'ITO B 60JiblllHHCTBe CJIYtJaeB (Ho He BO Bcex) IlOBegeHlfe IlJIOTHOCTH KJI B MarHlfTHOM o6rraKe y 
3eMJilf MOlKHO OilHCbIBaTb npocTOH napa60JIHtJeCKOH 3aBlfCHMOCTbID OT pacCTOllHHll, H3MepeHHOro B 
rnpopagnycax. BoJiblllHHCTBO MarHHTHbIX o6rraKOB MogyrrnpyroT KOCMHtJeCKHe ITYtJH, yMeHblllal! HX 
IlJIOTHOCTb, HO eCTb rpynna co6bITHH (npH6JIH3HTeJibHO 1/5 tJaCTb), B KOTOpbIX B MarHHTHOM o6rraKe 
IlJIOTHOCTb KJI B03pacrneT. Co6bITHll C IlOJIOlKHTeJibHbIM scpcpeKTOM HMeroT MaKClfMYM, B OCHOBHOM, B 
Begyll(eH tJaCTH o6rraKa. B co6bITHllX c OTPHUaTeJibHbIM scpcpeKTOM MHHHMYMbI pacnpegerreHbI 6orree 
paBHOMepHo, HO HMeroT TeHgeHUlfID rpynnnpoBaTbCll B XBOCTOBOH tJaCTH o6naKa. PacCMOTpeH PllA 
cpaKTOpOB, garoll(HX BKJiag B MOgeJibHOe OillfCaHHe, H npoBegeHbI oueHKH 9THX BKJiagoB. 
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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 1

; Prof. PANASYUK, Mikhail 2 

1 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 Borrpocy O ,Il;JIHTeJihHOCTH COJIHeqHoro IJ;HKJia 3rocca 

OfYPUOB, MaKcnM 1 

I ,:,"Irr UM. Hor.fir.fie 

Corresponding Author: ogurtsov-maksim@mail.ru 

KBa3HABYXCOTJieTHHH COJIHe'IHbIH LIHKJI 3IOcca (Ae cf>pH3a) BblllBJieH nyTeM aHaJIH3a PllAa KOCBeHHbIX 

HHAHKaTOpOB aKTHBHOCTH CoJIHI.1a (paAHOyrJiepoA, IlOJillpHbie CHllHHll, lOBe BO JibAY AHTapKTHAbI). OAHaKo 

60JiblIIHHCTBO 9THX HHAHKaTopoB HMeIOT BpeMeHHOe pa3peIIIeHtte He Mettee 8-10 JieT H He BcerAa 

A0CTaTO'IH0 HaAe)KHbI. B Il0CJieAHee BpeMl! noJiytieHbI HOBbie norOAH'IHbie AaHHbie no KOHI.1eHTpaI.1HH H 

rroToKylOBe B CKBa)KHHax Dye-3 H NGRIP, oxBaTbIBaIOII.1He BpeMeHHbie npoMe)KyTKH 1424-1985 (Dye-3) H 

1389-1994 (NGRIP). CorrocTaBJieHHe 9THX 6epttJIJIHeBbIX PllAOB c AaHHbIMH HeHTpOHHbIX, MOHHTOp0B 

HatIHHM C 1953 roAa, CBHAeTeJibCTByeT 06 HX A0CTaTO'IHOH HaAe)KHOCTH. CTaTHCTH'leCKHH aHaJIH3 PllA0B 

AaHHbIX no KOHI.1eHTpa1.1HH H II0T0KY lOBe B ABYX CKBa)KHHax IIOKa3aJI, 'ITO BO Bcex BpeMeHHbIX cepttl!X 

rrpHCYTCTByeT MOII.1Hal1 Bapttal.lHll c nepHOA0M 300-310 JieT, HO KBa3HABYXC0TJierHHX LIHKJIH'IHOCTeH HeT. 

IloKa3aHO, 'ITO CBll3b o6Hapy)KeHHoro KBa3HTpexcoTJieTHero LIHKJia C KJIHMaTtt'leCKHMH BapHal.lHllMH 

MaJIOBepol!THa. TaKHM o6pa30M, aHaJIH3 Il0CJieAHHX naneoAaHHbIX yKa3bIBaeT Ha TO, 'ITO nepHOA 

C0JIHetIHoro LIHKJia 3IOcca, B03MO)KH0, 6JIH30K K 300 roAaM. 
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BJIHHHHe cpop6yrn-IIOHH)l<eHHM ranaKTHqecKHX KOCMHqecKHX nyqen 

Ha pa3BHTHe aHTHIJ;HKJIOHHqecKOM aKTHBHOCTH B yMepeHHblX 

rn11p0Tax 

Author: Mrs. APTAMOHOBA, Hpirna 1 

Co-Author: Dr. BEPETEHEHKO, CaernaHa 2 

1 I'JraBHa!I zeorftu3u1JecKafl o6cepeampu!1 UMA.H.Boei1Ko6a 
2 .,;_ .,;_ 

Pu3uKo-mexHu1JecKuil uHcmumym UM. A.P. Hor.fir.fie 

Corresponding Author: _svevereten@yandex.ru 

IlpoBeAeHo HCCJieAOBaHHe BJIHllHHll KOpOTK0nepHOAHbIX Bapttal.lHH ranaKTHtieCKHX KOCMH'leCKHX JiytieH 

(fKJI) Ha cocTOl!Htte 6aptttiecKoro noJill aTMocqiepbI c ttcnoJib30BaHtteM AaHHbIX 'peattantt3a' NCEP/NCAR 3a 

rrepHOA 1980-2006 rr. IloKa3aHO, 'ITO qiop6yIII-IIOHH)KeHHll fKJI conp0BO)KAaIOTCll 3HatIHTeJibHbIM pocTOM 

rrpH3eMHOro AaBJieHHll B II0l!Ce IIIHpOT 45-70° KaK ceBepHoro, TaK H IQ)KHOro noJiyIIIapHH. B ceBepHOM 

rroJiyIIIapHH MaKCHMaJibHOe IlOBbIIIIeHtte AaBJieHHll Ha6JIIOAaeTCll HaA CKaHAHHaBHeH, CeBepuoiI EBporroiI H 

CeBepoM eBporreHCKOH qacTH PocCHH Ha 3-4-H AeHb nocJie Hatiana HCCJieAyeMbIX co6bITHH. B IQ)KHOM 

rroJiyIIIapHH o6JiaCTH pocTa AaBJieHHll pacrroJI0)KeHbI HaA BOCTO'IHOH 'laCTbIO IO)KHOH ATJiaHTHKH H M0peM 

,llIOpBHJill B IO)KHQM OKeaue. Comacuo pe3yJibTaTaM CHH0IITHtiecKoro auaJitt3a, npHtIHHOH Ha6JIIOAaeMhIX 

BapHal.lHH AaBJieHHll llBJilleTCll orna6JieHHe LIHKJIOHH'leCKOH H ycttJieHHe aHTHLIHKJIOHH'leCKOH Ael!TeJibH0CTH 

B CBll3H C HCCJieAyeMbIMH qiop6yIII-IIOHH)KeHHl!MH. IlpttBOAllTCll 01.1eHKH MHHHMaJibHbIX 9HeprttiI qacTHLI, 

KOT0pbie MoryT 6b!Tb BOBJietieHbI B yKa3aHHbie npo1.1eccbI. Pe3yJibTaTbl HCCJieAOBaHHll CBHAeTeJibCTBYIOT 0 

BJIHllHHH KOpOTKonepttOAHbIX Bapttal.lHH fKJI Ha 9BOJIIOI.IHIO BHeTponH'leCKHX 6aptttieCKHX CHCTeM, a TaK)Ke 

0 Ba)KHQH poJIH K0CMH'leCKHX JiyqeiI B MeXaHH3Me COJIHetIHO-aTMOC<pepHbIX CBl!3eH. 

Pa6oTa BbIII0JIHeHa rrptt IIOAAep)KKe Ilpe3HAHYMa PAH (npoeKT NQ22) H Pct>ct>H (rpaHT NQ13-02-00783). 
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KoMIIJieKCHOe HCCJiep;oBaHHe 3HeprHqHbIX rrpou;eccoB B rp030BbIX 

o6rraKax 

Author: Dr. XAEP.UHHOB, Ham1b 1 

Co-Authors: Mr. KYPEHll, AneKcaH.llp 1
; Dr. nH.UBAHCKHM, AneKcaH.llP 1

; Mr. XAEP.UHHOB, Mnxam, 1
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KoHcTaHTHH 2 

1 HHHPAH 
2 H3M11PAH 

Corresponding Author: khaerdinovns@yandex.ru 

B xop;e 9KCnepHMeHTa no H3ytieHHIO Bapna~HH . KOCMff<IeCKHX nyqen: BO BpeMll rpo3 B BaKCaHCKOH 

HeHTpHHHOH o6cepBaTOpHH nonyqeHbI CBH,D;eTeJibCTBa cymecTBOBaHHll B rpo30BOH aTMOCcpepe 

KpynHoMacuITa6Horo 9JieKTpn<IecKoro pa3pllp;a Honoro THna - Mep;JieHHO npoTeKaromero npo6os:1 Ha 

y6eraromnx 9JieKTpoHax B npnnoporonoM pelKHMe. ,llJISI p;anbHen:urero, 6onee noJIHoro, n3yqemrn ero 

CBOHCTB CTaHp;apTHall 9KCnepHMeHTaJibHall 6a3a no H3ytieHHIO Bapna~HH KOCMHtJeCKHX nyqen: cymecTBeHHO 

pacurwpeHa. B 5 KM OT ycTaHOBKH, B ropHOM TOHHeJie, KaJK,D;YIO ceKyHp;y H3MepSieTCll reoMarHHTHOe none. 

TotJHOCTb H3MepeHHll 0.1 HT. C HIOHll 2013 r Be,D;eTCll HenpepbIBHOe yp;aneHHOe BH,D;eoHa6nrop;eHHe 

yntttJHbIMH IP nwp;eoKaMepaMH 3a aTMoccpepon: Hap; ycTaHOBKon:. 11MeeTcll p;na yp;aneHHbIX nyHKTa. IIepBbIH 

- yp;aneHHe 75 KM, npep;Ha3HatJeH ,Il;Jlll Ha6JIIO,D;eHHll o6JiaCTH CTpaTOccpepbI nonepx o6JiaKOB Ha,D; ycTaHOBKOH. 

BTOpon: - yp;aneHHe 1 KM, ,Il;Jlll Ha6JIIO,D;eHHll aTMOccpepbI Hap; ycTaHOBKOH B Henocpe,D;CTBeHHOH 6JIH30CTH. 

tJyncTBHTeJibHOCTb BH,D;eOKaMep 0.01 JI, BpeMll 9KCn03H~HH Ka,D;pa le. IIJiaHnpyeTCll CHa6,D;HTb yp;aneHHbie 

nyHKTbI p;onoJIHHTeJibHbIMH BH,D;eOKaMepaMH ,D;Jlll noJiytJeHHll ~BeTOBoro pa3peureHHll H 3anHCH BH,D;eo C 

tJaCTOTOH Ka,D;pOB 10 - 30 (1/c). ,llJill KOJIHtJecTBeHHOH o~eHKH Bapna~HH 3apll,D;OBOro ,D;HnOJill rp030BbIX 

o6JiaKOB nJiaHnpyeTCll, TaK )Ke, pa3MemeHHe B yp;aJieHHOM nyHKTe H3MepHTeJill npH3eMHOTO q>OHOBOTO nOJill. 

B pa6oTe npHBO,D;HTCll onwcaHHe KOMnJieKCHOro 9KCnepnMeHTa. Coo6maIOTCll npep;napHTeJibHbie 

pe3yJibTaTbI. 
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MHrpalliIH ceBepHoro MarHHTHoro IIOJIIOCa 3eMJIH, B03pacTaHHe 

KOHD;eHTpau;nn CO2 H H3MeHeHHe KJIHMaTa B ,U:Ba;a;u;aTOM BeKe 

Author: )lEPf A qEB, BanettTHH 1 

Co-Author: BACHJibEB, Cepreit 2 

1 ,,,-{3UKo-mexHU4eCKUU UHcmumym UM. A.rt?'1to¢¢e 
2 A ~ 

Pu3UKO-meXHU4eCKUU UHcmumym PAH UM. A.IP. Ho¢¢e 

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

AHHOTaQHll 

Ce11trac umpOKO o6cy>K.I(aeTCH CBH3h B03paCTaHHH KOHQeHTpaQHH yrneKHCJioro raJa B aTMOcq>epe C 

H3MeHeHHeM KJIHMaTa Ha 3eMne. 5IBn»eTCH JIH 3TO B03pacTaHHe e,J:(HHCTBeHHOH npHtrHHOH rno6anhHOro 

noTenneHHH? Pa6oTa nocB»meHa HCCJie,J:IOBaHHIO B03MO)l{HOH CBH3H Me)l{,J:ly noJIO)KeHHeM ceBepHoro 

MarHHTHoro nonroca (CMIT) 3eMJIH H H3MeHeHHeM cpe.r1He:ii TeMnepaTyphI B pa3JIHtJHhIX mHpOTHhIX 30Hax 

3eMJIH. Kovaltsov and Usoskin (2007) HJytrHJIH HHAYQHpoBaHHyro. KOCMHtreCKHMH nyqaMH HOHHJaQHIO 

aTMocqiepiir B ycnoBHHX HJMeHeHHH nono)l{eHmi ceBepHoro reoMarHHTHoro nonroca H noKaJanH, tJTO 

HJMeHeHIIH JIOKaJibHbIX napaMeTpOB aTMOCq>epbI HJ-Ja 3q>'q>eKTa MHrpaQHH noJIIOCa COnOCT8.BHMbI C 

TaKOBbIMH H3-3a BapHaQHH COJIHetIHOH aKTHBHOCTH. Kerton (2009) HCCJie,J:(oBan. nepeMemeHHe MarHHTHoro 

rromoca 3eMJIH Ja rrocne,J:IHHe 105 neT H rrpo.z:1eM0HcTpHpoBan cymecTBOBaHHe Koppen»QHH Me)K.J:IY 

IlOJIO)KeHHeM CMIT, C 0,J:IHOH CTOpOHbI, H aHOMaJIHHMH rno6anbHOH TeMnepaTypbI H TeMrrepaTypnI 

ceBepHoro rronymapHH, C gpyroH CTOpOHhI. TaKHM o6pa30M, cymecTBYIOT <f>aKTbI, yKa3bIBaromne Ha 

B03MO)KHOCTb BJIHHHHH noJIO)l{eHHH MarHHTHOro nonroca Ha KJIHMaT. 

Ho HMeeTCH JIH CBH3b Me)K.J:IY noJIO)KeHHeM nonroca H JIOKaJibHbIMH KJIHMaTHtieCKHMH HH,J:leKCaMH? B 
gaHHOH pa6oTe aHanH3HpoBanHch cpe.r1HeMecHtrHiiie gaHHiiie no TeMnepaType Ja 1898 - 2007 rogiir treTiirpex 

MeTeOCTaHQHH no6epe)l{bH fpeHJiaH,J:IHH, noJIO)KeHHe KOTOpbIX cymecTBeHHO pa3JIHtraeTCH no. umpoTe. B 
20-0M BeKe CMIT MHrpHpoBan B ceBepo-JanagHOM HanpaBJieHHH, yganHHCb OT fpeHJiaH,J:IHH. HJMeIIeHHe 

cpegHeMeCHtrHbIX TeMnepaTy p 6nmo cpaBHHBHeHo c paccTOHHHeM .z:10 ceBepHoro MarHHTHoro nonroca. JJ:n» 

aHaJIH3a gaHHbIX paccMaTpHBanacb JIHHeHHaH perpeccHOHHaH MOgeJib. YcTaHOBJieHa CTaTHCTHtrecKaH CBH3b 

Me)Kgy um po TOH CMIT H TeMnepaTy po:ii B fpeHnaHAHH no gaHHbIM 3a 20-IiIH BeK. 9Ta CBH3b ocna6eBaeT no 

Mepe yMeHbllieHHH UIHpOTbI (y.z:1aneHHH OT rronroca). B BeCeHHHe MeCHQbI (MapT, anpenb, Matt) Ha6nrogaeTCH 

yMeHbllieHHe TeMnepaTypnI K KOHQY 20-oro BeKa, B 3HMHHe H oceHHHe MeCHQbI, 3a HCKJIIOtreHHeM ceHTH6pH; 

- YBeJIHtreHHe cpe.r1neMecHtrHOH TeMnepaTypnr. IlonyqeHHiiie peJyJihTaThI yKaJMBaIOT Ha cymecTBOBanue 

CBHJH Me)Kgy nono)KeHHeM CMIT H HJMeHeHHeM TeMnepaTyphr B ceBepHo:ii ATnaHTHKe. 
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3HEPfETl1qECKl111 CITEKTP )KEJIE3A CKJI HA OPEl1TE MKC B 
2002-2004 rr. 
Author: )lEPf A qEB, BaneHTHH 1 

Co-Authors: Dr. EAPAHOB, )lMI!Tpmoi 2
; Dr. fArAPHH, !Opmoi 2

; Dr. Hh!MMHK, PIIxo. 3; Prof. TTAHACIOK, MIIxam1. 3 

l r;,~3UKo-meXHUIJeCKUU UHCmumym UM. A.r;,1ro¢¢e 

2 r;,faepanbHoe zocyiJapcmBeHHoe 6wiJ:»eemHoe y1Jpe:»ei!ettue ttayKU d3uKo-mexHu1JecKuil UHcmumym UM. A..:f!Ho¢¢e PoccuilcKoil 

aKaiJeMUU HayK 

3 
MocKOBCKUU zocyiJapcmBeHHblU JHUBepcumem UMeHU M.B. lIOMOHOCOBa, Hay1JHO-UCCJleiJ0BameJibCKUU UHcmumym niJepHoil ¢u3UKU 

UMeHU t(.B CKo6elibljblHa 

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

IInaCTHKOBbIH TpeKOBbIH AeTeKTOP 9KCnOHHpOBancll Ha BHeurneil: noBepXHOCTH MelKAynapOAHOil: 

KOCMHtJecKoil: cTaHUHH (MKC) B nepHOA 2002-2004 rr. (9KcnepHMeHT IIJIATAH-M). B pe3ymTaTe aHanHJa 

TpeKOB tJaCTHU, 3aperHCTpHpOBaHHbIX B AeTeKTOpe, 6hln H3MepeH 9HepreTHtJeCKHH cneKTp JKene3a CKJI B 

AHana30He 30-150 M9B/HyKJIOH. OnpeAeITl!IOII(Hil: BKITaA B HHTerpanbHbIH noTOK tJaCTHU 3a Bee BpeMll 

9Kcno3HUHH npn6opa IIJIA TAH-M Aana cepttll co6hITHil: CKJI B OKTll6pe-HoH6pe 2003 r., CBll3aIUihIX c 
tJeTbipbMll YHHKanhHO MOII(HbIMH peHTTeHOBCKHMH BCnhIIIIKaMH KJiacca X. 
IIpoBeAeHO conocTaBrreHHe cneKTpa C pe3ynhTaTaMH, nonytJeHHbIMH Ha CTaHUHH ACE BHe MarHHTOC<pepbI 
3eMrrH, TpaHcq>opMttpoBaHHhIMH Ha op6HTY MKC. 3HepreTHtJecKoe pa3peIIIeHHe cneKTpa JKene3a CKJI 

oKa3anoch B 9KcnepnMeHTe IIJIATAH-M B ABa pa3a nyqIIIe, a OIIIH6KH H3Mepennil: B ABa pa3a MeHblue no 

cpaBHeHHIO c H3MepeHHllMH npn6opa SIS Ha CTaHUHH ACE. B OAHOM H3 KaHarroB npn6opa SIS o6HapylKeHo 

cyII(ecrneHHoe npeBhIIIIeHHe noKa3aHHil: HaA ananorHtJHhIMH H3MepeHHllMH npn6opa IIJIATAH-M Ha 

ypoBHe IIIeCTH CTaHAapTHbIX OIIIH60K, tfTO llBJilleTCll yKa3aHJieM Ha c6oil: B pa6oTe npn6opa SIS. 

IlOATBeplKA_eHbI B03MOlKHOCTH MOAeJIH npOHHKHOBeHHll CKJI BHyTpb MarHHTOC<pepbI 3eMJIH, tJTO no3BOJil!eT 

conocTaBITl!Tb pe3ynhTaThI H3Mepem1il: B MelKnJiaHeTHOM npocTpaHCTBe H Ha OKOIT03eMHbIX op6HTaX 
cnyTHHKOB H KOCMHtfeCKHX CTaHunil:. 
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CrreKTP KpaTHOCTen: TerrrroBhIX Hen:TpOHOB B IIIAJI no ,n;aHHhIM 

ycTaHOBKM ITPl13MA-32 

Author: Dr. CTEHhKHH, IOpIIil: 1 

Co-Authors: Dr. ALEKSEENKO, Viktor 1
; Mr. rPOMYilIKHH, )lMIITpIIil: 2

; Prof. TIETPYXHH, AHaTOJJIIil: 3
; Dr. CTETTAHOB, Brra,1IIMIIp 

1
; Mr. SHCHEGOLEV, Oleg 1

; )l-p. 5IIIIHH, Hropb 3 

1HHHPAH 
2HHHYMHr;,fl 

3 
HaljUOHaJlbHblU UCCJieiJoBamelibCKUU niJepHblU· JHUBepcumem "MHr;,ff· 

Corresponding Author: yuri.stenkin@rambler.ru 

B AOKJiaAe npeACTaBJillIOTCll pe3yJibTaTbI H3MepeHttll cneKTpa IllAJI no tJHcny 3aperncTprrpoBaHHbIX 

HeilTpOHOB, norryqeHHhie Ha ycTaHOBKe HOBOTO Tttna IIPH3MA-32, 3a 28 MeCl!UeB HenpepbIBHOH pa6oTbl. 

YcTaHOBKa COCTOHT H3 32 9H-AeTeKTOpOB, cnoco6HbIX OA}IOBpeMeHHO perncTprrpoBaTh cpa3y ABe 

KOMnOHeHTbI IllAJI: 9JieKTpOMarHHTHYIO (9) H Heil:TpOHHYIO (n). )laHHal! ycTaHOBKa 6brna C03AaHa B 2012 r. B 

paMKax coTPYAHtttrecrna MelKAY I15IH PAH H HH5IY MH<I>H na 6a3e Hayqno o6pa3oBaTemnoro ueHTpa 
HEBO)l. IIpoBOAHTCll cpaBHeHHe cneKTpoB IllAJI no qrrcrry 3aperncTpttpoBaHHhIX HettTponoB c 

pe3ynhTaTaMH AeTaJibHOTO MOHTe-KapnOBCK0TO MOAeJIHpoBaHHll 9KCneprrMeHTa C rrcnoJib30BaHHeM 
nporpaMMhI CORSIKA. 
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<I>nP ap;poHoB H 3JieKTpOHOB B IIIAJI Ha pa3JI1fqHhIX BhICOTax 

Author: Mr. l.UEfOilEB, Oner 1 

Co-Authors: Dr. AilEKCEEHKO, Bmcrop 1
; Mr. rPOMYI11K11H, .l{MttTpnn 2

; Dr. C1EHbKl1H, IOpnn 1
; Dr. C1EilAHOB, Bna11nMnp 1

; 

Dr. CYJIAKOB, Bna11nMnp 3; Dr. lIIIIHH, Hropb 2
; Dr. MA, Xinhua 4

; Mr. ZHAO, Jingzhou 4 

1 HHHPAH 
2 HHHYMHrtJ-lr 
3 HI11fHrtJk 
4 !HEP, Beijing 

Corresponding Author: shchegolev_oleg@mail.ru 
. . . 

B pa6oTe , npeACTaBJieH aHamrn ony6mrnoBaHHI,IX . 9KCnepHMeHTaJII,HI,lX AaHHI,IX, nonyiieHHbIX Ha 

ycTaUOBKax PRISMA~32 H PRISMA-YB]. YcTaHOBKa PRISMA-32, C03AaHHM B pe3yn1,TaTe coTpyi(HalfecTBa 

I151I1 PAH H MI1<1>I1, COCTOHT H3 32-x 9JieKTpOHHO-HeftTpOHHI,IX AeTeKTOpOB H pacnOJIO)l(eHa B MocKOBCKOM 

HH)l(eHepHo~qnrnn11ecKOM HHCTHTYTe. YcTaHOBKa PRISMA~YBJ, C03AaHHaH B pe3yJII,TaTe COTPYAHH'!eCTBa 

I151I1 PAH H IHEP CAS (KHP), cocTOHT H3 4-x 9H-AeTeKTopoe II pacnoJio)l(eHa Ha Tn6eTe Ha BMcoTe 4300 M 

HaA ypoBHeM MOpH;· Ilony11eHI,I H npoaHanH3HpoBaHbI q>yHKI.{HH npocTpaHCTBeHHoro pacnpeAeJieHHH KaK 

9JieKTpOHOB, TaK H TenJIOBbIX HeftTpOHOB H HX pOAHTeJibCKHX aApOHOB AJIH o6onx ypoBHeft Ha0JIIOAeHHH. 

3KcnepHMeHTaJII,HI,Ie.pe3yJibTaTbI cpaBHeHbI C pe3yJI1,TaTaMH MOAeJIHpOBaHHH 9KcnepHMeHTOB B CORSIKA. 

97 

cnEKTP IIIAJI no qncrrY TEnJIOBhIX HEMTPOHOB no ,UAHHhIM 
YCTAHOBKll PRISMA-YBJ . 
Author: Dr. C1EHbKHH, IOpnn 1 

Co-Authors: Dr. AnEKCEEHKO, Bmcrop 2
; Dr. CTEITAHOB, Bna)111Mnp 1

; Mr. SHCHEGOLEV, Oleg '; Mr. CAI, Zeyu 3
; Dr. MA, Xinhua 

4
; Mr. ZHAO, Jingzhou 3 

I HJIHPAH 
2 EHOHHHPAH 
3 Hebei Normal lfniversity 
4 !HEP, CAS. 

Co~respondi~g Author: yuri.stenkin@rambler.ru 
: '. ·, ' . 

YcTaHOBKa PRISMA-YBJ cocTOHT H3 4 aH-AeTeKTopoe, cnoco6H1,rx OAHOBpeMeHHO perncTpHpoeaT1, KaK 

aneKTpoMarHHTHYIO, TaK H HeftTpoHHyro KOMnoHeHTY IIIAJI. YcTaHOBKa 61,ma C03AaHa B 2013 r. B Tn6eTe 

(51Hr6aA)l(HHr, KHP) Ha e1,rc0Te 4300 M HaA ypoBHeM MopH B paMKax COTPYAHHtrecrea Me)l(AY I151I1 PAH H 

IHEP CAS. 

B AOKJiaAe npeACTaBJieH H3MepeHHbIH cneKTp IIIAJI no 1IHCJiy 3aperHCTpHpOBaHHbIX HeftTpOHOB, 

nonyqeHHbIH 3a 9 MeCHI.{eB HenpepbIBHOH pa60TI,I ycTaHOBKH. EnaroAapH peKOPAHOH BbICOTe pacnoJIO)l(eHHH 

ycTaHOBKH, CTaTHCTHKa 3aperHCTpHpoeaHHI,IX IIIAJI COCTaBJIHeT OKOJIO 400000. IIpoBOAHTCH cpaBHeHHe co 

cneKTpaMH, nonyqeHHI,IMH B pe3yJII,TaTe AeTaJII,HOro MOHTe-KapJIOBCKoro MOAeJIHpoBaHHH 9KcnepHMeHTa C 

ncnon1,3oeaHHeM nporpaMMbI CORSIKA. 
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Bap11:au;1:UI KOCMMqecKMX rryqeft BO BpeMH rpo3 M HOBbie 

reocpM3MqeCKMe 9cpcpeKTbl 

Author: f-H. XAEP,IU1HOB, Mttxattn 1 

Co-Authors: Dr. KHAERDINOV, Nail 2
; JIH,[lBAHCKHH, AneKcaHJ1p 1

; KAHOHI1,[ll1, KoHCTaHTlfH 3 

1 HHHPAH 
2 Institute for Nuclear Research of Russian Academy of Sciences, Baksan Neutrino Observatory 
3 H3Ml1PAH 

Corresponding Author: khaerdinovmn@gmail.com 

PaHee, Ha ycTaHOBKe «KoBep» BHO I1HI1 P AH sKcnepnMeHTaJibHO H TeopeTHtieCKH 6bmo npoBe,geHo 

HCCJie,goBaHHe BJIHllHHll srreKTpHtieCKoro Il0Jill rpo30BOH aTMOC<pepbI Ha HHTeHCHBHOCTb BT0pHtIHbIX tiaCTHU 

K0CMHtieCKHX rryqew. B pe3yJibTaTe - ,gBa Ball<HbIX BbIB0,ga: 1) PerHcTpHpyeTCll BO BpeMl! rpo3 SJieKTp0H -

q>OTOHHal! KOMnoHeHTa, reHepnpyeMal! B npouecce npo6ol! B03,gyxa Ha y6eraIOIQHX srreKTpoHax B 

npnnoporoBOM pell<HMe. IlpH STOM, onpe,geJil!eTCll BbICOTa o6rraCTH reHepaUHH no cneKTPY perHcTpaUHH. 2) 
PerHCTpnpyIOTCll aHOMaJibHbie B03MyIQeHHll MIOOH0B Bbl3bIBaeMbie q>OpMHpOBaHHeM BO BpeMl! aKTHBHOH 

<pa3bl rp03bl pa3HOCTH Il0TeHQHaJIOB B CTpaTOc<pepe nopll,gKa 100 MB. XapaKTepHal! SHepnrn, 

SJieKTpHtiecKoro Il0Jill - 1 f,[{ll<. 8TH o6Hapyll<eHHbie sqi<peKTbl OTBetiaIOT C0BepIIIeHH0 HOB0MY THny 

rrro6aJibHOro SJieKTpHtiecKoro pa3pll,ga Me,grreHHO npoTeKaIOIQero (-8 MHH.) CBepxy BHH3, OT HOHOC<pepbl B 

rp030B0e o6JiaKO. [(errb ,gaHHOH pa60Tbl - o6Hapyll<eHHe H H3yqeHHe np0llBJieHHH ST0ro llBJieHHll B H0BbIX 

reoq>H3HtieCKHX S<p<peKTax. 

IIocKOJibKY SJieKTpHtieCKHH npo6ow conpoB0ll<,gaeTCll TOK0M, CJie,goBaTeJibH0, A0JI)l(HO 6bITb 11 JI0KaJibH0e 

MarHHTH0e norre OT Hero. PaHee, HaMH yll<e yKa3blBaJI0Cb Ha o6Hapyll<eHHYIO SilH30AHtieCKYIO KoppeJil!UHIO 

B03MyIUeHHH KaK MIOOHHOH, TaK H SJieKTpOH - q>OTOHHOH KOMil0HeHT C B03MyIUeHHllMH reoMarHHTH0ro 

Il0Jill BO BpeMll rpo3, H3MepeHHblMH Ha BHO. Ho Bonpoc JI0KaJibHOCTH o6Hapy)KeHHOro S<p<peKTa He 6bIJI 

HCCJie,goBaH. BMeCTe C TeM, OCHOBHOH npHtIHHOH B03MyIQeHHH reoMarHHTH0ro Il0Jill llBJilllOTCll T0KH B 

HOHOC<pepe, nopoll<,gaeMbie pa3JIH'!HblMH npoueccaMH. EcTeCTBeHHO Oll<HAaTb HX Mo,gyn11py10iuee 

B03,gei1:cTBHe Ha pa3H0CTb Il0TeHUHaJI0B CTpaTOC<pepbI. B cnyqae npnnoporoBoro SJieKTpHtieCK0ro C0CT0llHHll 

TaKall BapHaUHll Hanpl!ll<eHHll MOll<eT Bbl3BaTb npo6ow Ha y6eraIOIQHX SJieKTpoHax. ,LlJil! pa3,geneHHll 

BapHaUHH reoMarHHTH0r0 Il0Jill Ha JI0KaJibHbie H rrro6aJibHble, B pa6oTe aHaJIH3HpoBaJIHCb BapHaUHH IlOJill, 

H3MepeHHbie B BHO H B MocKBe, Ha npe,gMeT KoppeJil!QHH C B03MyIUeHHllMH HHTeHCHBH0CTH perHCTpaUHH 

BT0pHtIHbIX tiaCTHU KOCMHtieCKHX nyqew. IlpHBOAl!TCll pe3yJibTaTbl aHaJIH3a tieTbipex rp030BblX co6bITHH. 

B KatiecTBe AOil0JIHHTeJibHOro KaHaJia perHcTpaUHH reoq>H3HtieCKHX S<p<peKTOB, CBll3aHHblX C aHOMaJibHblMH 

B03MyIUeHHllMH K0CMHtieCKHX nyqew pemcTpHpyeMbIX B BHO, c HIOHll 2013 r., c y,gaJieHHoro nyHKTa (75 

KM), Be,geTCll HenpepbIBH0e BH,geoHa6nro,geHHe o6rraCTH aTMOC<pepbI Ha,g ycTaHOBKOH. HotibIO 15 ceHrn6pl! 

2013 r. BH,geoKaMepa 3aq>HKCHpOBana 6bICTpO ABHll<YIQHeCl! CBeTl!IQHeCl! o6naKa. MoMeHT npoxoll<,geHHll HX 

Ha,g BHO C0BilaJI C HatiaJIOM rp03bl. Ha6rrro,gaJiaCb KoppeJillUHll CBetieHHll C aHOMaJibHbIM B03MyIQeHHeM 

HHTeHCHBHOCTH MIO0H0B. CocTOllHHe reoMarHHTH0ro Il0Jill CilOKOHH0e. 
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MHTepnp~-:r:au;irn: p;aHHbIX Voyager 1 o Me.iK3Be3p;HoM cneKTpe 
KOCMJiqecKMX nyqefI MaJibIX 9HeprHM B MO,IJ;eJIM C ranaKTJiqeCKMM 
BeTpOM. 

Author: Dr. PTIJSKIN, Vladimir 1 

Co-Authors: Dr. ZIRAKASHVILI, Vladimir 2; Prof. SEO, Eun-Suk 3 

I IZMIRAN 
2 

Pushkovlnstitute of Terrestrial Magnetism, Ionosphere and Radiowave Propagation (IZMIRAN), 142190 Troitsk Moscow, Russia 
3 University of Maryland, USA 

Corresponding.Author: vptuskin@hotmail.com 

ITpl!Mbie H3Mepemui JIOKaJibHoro Me)K3Be3J:(HOro cneKTpa npoTOHOB; ll,n;ep II 9JieKTpOHOB 6bIJIII BbIIlOJIHeHbI 
BO BHeIUHeff re:nnocqiepe B KOCMIIqecKOM 9KcnepIIMeHTe Ha 6opTy Voyager 1. MbI npe,n;naraeM 
IIHi-epnpernrhuo ,n;aHHbIX 9TII~ II3MepeHIIH a paMKax Mo,n;enII, BKmoqaro~en: ycKopeHIIe qacnn.{ a ocTaTKax 
caepXHOBbIX II,IIx nepeH.oc B CaMOCOrJiacoBaHHOH MOJ:(eJIII ranaKTifqecKoro BeTpa. ' 
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11-ITETHME IIITAHETHhIE KOH<l>MfYPAUMM M COITHEqHAfI 
AKTMBHOCTb 
Dr. OXJIOTIKOB, BttKTOp 1 

1 MO}! 

Corresponding Author: ovpetrovich@yandex.ru 

Mo.o;ymm;HOHHI,Ie 3<p<peKTI,I KOCMHlleCKHX nyqefl: 3aBHCllT OT npol!BneHHH conHetIHOH aKTHBHOCTH (CA). 
Un:Knn:tiecKn:e npouecc1,r CA n: n:x nporH03 n:MeIOT aai1moe 3HatieHn:e .o;nll lKH3He.o;el!Ten1,HocTn: Ha Harnett 
nnaHeTe. Bonee paHHHe pe3yn1,TaTI,I ony6nn:KoBaH1,r B [1 - 4]. 
B .o;aHHOH pa6oTe C noMO~I,IQ BBe,o;eHHOro aBTOpOM napaMeTpa - cpe,o;Hllll pa3HOCTI, renn:oueHTpHtieCKHX 
.o;onroT nnaHeT (CPL{) - 61,rnn: pacctIHTaHbI nn:Hefl:Hbre KOH<pn:rypaun:n: Tpex nnaHeT - BeHep1,r, 3eMnn: H 
IOnn:Tepa H cocTaBneir . HH,o;eKc STHX KOH<pn:rypaun:fl:, KOTOpbIH 61,rn n:cnonb30BaH .o;nll conocTaBneHHll C 
conHetIHOH aKTHBHOCTI,IO. Han:nyqrnall CBll31, conHellHOH aKTHBHOCTH (n:cnon1,30BaHbI llHCna Bon1,qia) 
nonyqeHa Ton1,Ko .o;nll Tpex nnaHeT - BeHep1,r, 3eMnn: n: IOnn:Tepa. 
lfH.o;eKc nn:HeHHI,IX KOH<pn:rypaun:fl: COCTaBneH no MHHHMan1,HI,IM 3HatieHHllM CPL{ (nnaHeTI,I HaXO.O:llTCll B 
coe.o;n:HeHHH, o.o;Ha KOH<pn:rypaun:ll), a TaKJKe no MHHHManI,Hl,IM OTKnOHeHHllM nnaHeT OT nHHHH, 
npoxo.o;l!~efl: tiepe3 Hn:x n: ConHue npn: pacnonoJKeHn:n: nnaHeT no pa3Hbre cTopoH1,1 OT ConHua (3 
KOH<pn:rypaun:n:). O6o3HallHM ero .o;nll KpaTKOCTH KaK ]EV, no nepBbIM 6yKBaM naTHHCKHX Ha3BaHHH nnaHeT. 
3TOT HH.O:eKC, 061,e,o;HHlllO~HH Bee 4 KOH<pn:rypaun:n:, HMeeT 11-neTHIOIO nepn:o,o;HtIHOCTI, H onHCbIBaeT 
11-neTHHH UHKn conHetIHOH aKTHBHOCTH. 
Pacctin:TaHa npttnHBHal! aonHa Ha ConHue oT nnaHeT BeHep1,1, 3eMnn: n: IOnn:Tepa, KOTOpal! xoporno 
cornacoaaHa c HH.o;eKCOM ]EV. 
IlnaHeTHblH HH,o;eKC JEV pacctIHTaH c 1000 ro.o;a no HaCTOll~ee apeMll, n: npoae.o;eHO ero conocrnaneHn:e c 
conHetIHOH aKTHBHOCTI,IQ . .[{nll nepn:o.o;a c 1000 no 1699 rr n:cnonb30BaH Pll.0: conHetIHOH aKTHBHOCTH Illoae, a 
c 1700 ro.o;a n:cnom30BaHbl llHCJia Bon1,qia. XoTll .o;aHHI,Ie no COJIHetIHOH aKTHBHOCTH .o;o 1700 ro.o;a nonytieHI,I 
KOCBeHHI,IM nyTeM, Ha6JIIO,o;aeTCll noJIHOe COOTBeTCTBHe llHCJia UHKJIOB KaK a HH,o;eKce ]EV, TaK tt a 
COJIHetIHOH aKTHBHOCTH. OcHOBHal! no aMnJin:Ty.o;e nepn:o.o;n:tIHOCTI, B HHX coana.o;aeT n: paBHa 11.07 JieT. 
Coana.o;eHn:e cpe.o;Hefl: .O:JIHTeJIJ,HOCTH 11-JieTHeH nepn:o,o;HtIHOCTH 3a 1000-neTHHH HHTepaan c TOllHOCTI,IQ .o;o 
BTOporo 3HaKa nocJie 3anl!TOH .O:OKa3bIBaeT CBll31, HH.O:eKcaJEV C 11-JieTHHM conHetIHI,IM UHKnOM. 

[1]. OxnonKoB B.II., Un:KJibI conHetIHofl: aKTHBHOCTH n: KOH<pn:rypaun:n: nnaHeT // BecTHHK 
MocKoBcKoro yHn:BepcHTeTa. Cep. 3. <l>n:3n:Ka. AcTpOHOMHll. 2012. NQ 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/ open url.asp?genre=article=doi: 10.3103/S0027134912040108). 
[2]. OxnonKOB B. II., 0 CBll3H UHKJIOB COJIHellHOH aKTHBHOCTH C KOH<pn:rypaUHllMH nnaHeT // 
lfaaecTn:ll PAH. Cep. <l>n:3., 2013, TOM 77, N2 5, c. 667-669. 
[3]. (Okhlopkov V.P., Relationship of Solar Activity Cycles to Pianetary 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, 
IOPscience, J. Phys.: Conf. Ser. 409 012199), (http://iopscience.iop.org/1742-6596/409/1/012199). 
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0 q>opMe 3HepreTMqecKMX cneKTpOB COJIHeqHbIX KOCMMqeCKMX rryqen 

npM 6oJiblllMX 3HeprMHX M MX crre,n;cTBMH npM OilMCaHMH 

pa,n;MaQMOHHbIX ycrroBMM B MelliITJiaHeTHOM npocTpaHCTBe. 

Author: Dr. NYMMIK, Rikho 1 

Co-Authors: Dr. KUZNETSOV, Nikolai 1; Prof. PANASYUK, Mikhail 1 

1 SINPMSU 

Corresponding Author: nymmik@sinp.msu.ru 

IlpH OCBOeHHH MeJKmraHeTHOro rrpocTpaHCTBa oco6yro poJib HMeIOT rrpo6rreMbI pagHaQHOHHOH 

6e3orracHOCTH, KaK Ha 6opTy KOCMJiqecKHX KOpa6rrefI, TaK Ji B CTaQHOHapHbIX 6a3ax Ha rroaepXHOCTH TeJI 

COJIHeqHoH CHCTeMbI. OgHHM H3 HCTOqHHKOB orracHOCTH llBJillIOTCll MOIQHbie co6bITHll COJIHeqHbIX 

KOCMJiqecKHX rryqefI. OgHaKO 9HeprwqecKHe crreKTpbI MOIQHblX co6bITHH, q>HKCHpoBaHHbie B npOUlJIOM 

(qieapa1Ib 1956, HOll6pb 1960, aBrycT 1972 H .np), no KOTOpbIM B HaCTOllIQee BpeMll BbJqJiCJillIOTCll 

pa.nttaQHOHHbie 9q>q>eKTbl, HaX0,!1llTCll B pe3KOM npoTHBOpeqwH co cneKTpaMH, H3MeplleMblMH COBpeMeHHOH 

annapaTypofI. 3TO npHB0,!1HT K ToMy, qTQ pagHaQHOHHhle J:i03bl, 3a TOJICTOH 3aIQHTOH Ha Kopa6JillX Ji B 

6ygyIQHX o6ttTaeMh!X 6a3aX, BbiqJiCJilleMhie no ycTapeBUlHM gaHHbIM CJIJibHO He,I:iOOQeHeHbl. B ,!10KJiage 

npwaegeHbl npwMepbl, geMOHCTpttpyIOIQJfe pa3HHQY ycrnpeBUlHX Ji COBpeMeHHbIX gaHHbIX. 
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l13MeHeHMH llieCTKOCTM o6pe3aHMH KOCMMqecKMX rryqen B neptto,n; 
reoMarHMTHOH 6ypM B ceHTH6pe 2005 r. 

Author: TYASTO, Marta 1 

Co-Authors: DANILOVA, Olga 2
; SDOBNOV, Valery 3 

1 Sankt-Petersburg Filial of IZMIRAN 
2 Sankt -Petersburg Filial of IZMIRAN 
3 Institute of Solar-Terrestrial Physics RAN 

Corresponding Author: mtyasto@mail.ru 

Bo3MyIQeHHe COJIHeqHoro BeTpa, BO apeMll KOTOporo CKOpOCTb ,I:iOCTHrana 1000 KM/C npHBeJIO K pa3BHTHIO 

reoMarHHTHOH 6ypH 8-16 ceHTll6p.ll 2005 r •• )J,JI.ll ,I:iaHHOH 6ypH Mb! JfCCJie,I:iOBaJIH H3MeHeHH.ll reoMarHHTHbIX 

noporoB KOCMJiqecKHX nyqefI. MeTO,I:iOM TpaeKTOpHbIX pacqeTOB B MarHHTHOM none B03MyIQeHHOH 

MarHHTOccpepbl l{biraHeHKO TSO! 6bIJIH paccqJiTaHbl TeopeTJiqecKJie aepTHKaJibHble 9cpcpeKTHBHbie 

reoMarHHTHbie noporH. MeTO,I:iOM crreKTporpacJmqecKOH rrro6aJibHOH C'beMKH 6bIJIH norryqeHbl 

9KcnepHMeHTaJibHble lKeCTKOCTJf o6pe3aHJI.ll Ha OCHOBe gaHHbIX MHpOBOH ceTJI HeHTpOHHbIX MOHHTOpOB. 

IIpoaegeH COBMeCTHblH aHaJIH3 BpeMeHHbIX BapttaQJIH rrorryqeHHbIX TeopeTJiqecKJIX JI 9KCnepHMeHTaJibHbIX 

reoMarHHTHhIX noporoB. 
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MeTOA rrro6anb~OM C'beMKH B pe)KHMe peaJibHOro BpeMeHH H nporH03 
KOCM11qecKoM norOAbI. 

Author: Dr. GRIGORYEV, Vladislav 1 

Co-Author: Dr. STARODUBTSEV, Sergey 2 

1 Yu.G.Shafer Institute of Cosmophysical Research and Aeronomy of SB RAS 
2 Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy of SB RAS 

Corresponding Author: grig@ikfia.sbras.ru 

B I1K<l>I1A, C u;eJibIO nporH03a KOCMHtieCKOH norop;bI, npoBO)J;HTCll HenpepbIBHbIH, B pe)l(HMe peaJibHOro 

BpeMemr, MOHHTOpHHr no onpep;erreHHIO napaMeTpOB aHH30TponHH KOCMHtieCKHX rryqe:ii (KIT), 

OTBeTCTBeHHOH 3a Ha6rr10p;aeMy10 Ha 3eMJie cyTOtIHYIO Bapnau;HIO HHTeHCHBHOCTH perHCTpttpyeMbIX tiaCTHll;. 

ITpn 9TOM HCnOJib3YIOTCll qacOBbie p;aHHbie HeiiTpOHHOro MOHHTopa H Ha3eMHOro MIOOHHOro TeJieCKona 

' O)J;HOH CTaHll;HH - 5IKyTcKoro cneKTporpacpa KOCMHtieCKHX rryqe:ii HM. A.11. Ky3bMHHa. C pacumpeHHeM 

6a3bl p;aHHbIX MHP,OBOH ceTH CTaHll;HH HeiiTpOHHbIX MOHHTOpOB NMDB, nollBHJiaCb B03MOlKHOCTb 

HCCJiep;oBaHHll )J;HHaMHKH napaMeTpOB aHH30Tponmr KIT C HCnOJib30BaHHeM MeTop;a rrro6aJibHOH C'beMKH B 

pe)l(HMe pearrbHOro BpeMeHH. B CBll3H C 9THM, aBTOpaMH nponep;eHa peaJIH3all;Hll 9Toro MeTop;a no p;aHHbIM 

NMDB. C u;eJibIO HCnOJib30BaHHll pe3yJibTaTOB pactieTOB )J;Jlll nporH03a KOCMHtieCKOH norO)J;bI, BbIIlOJIHeH 

COBMeCTHbIH peTpocneKTHBHbIH aHaJIH3 noBep;eHHll norryqeHHbIX HenpepbIBHbIX tiaCOBbIX 3HatieHHH 

napaMeTpOB cyTOtIHOH aHH30TponHH H H30TponHOH HHTeHCHBHOCTH KIT, Bapttau;H:ii Dst-HH)J;eKca 

(WDC,Kyoto) H cKopocTH corrHetIHoro BeTpa (OMNIWeb) 3a 2012-2013 rop;br. Pe3yrrbTaTbI nponep;eHHoro 

aHaJIH3a noKa3bIBaIOT, tITO HCnOJib30BaHHe MeTO)J;a rrro6aJibHOH C'beMKH B pearrbHOM BpeMeHH no3BOJIHT 

yneJIHtIHTb, no p;aHHbIM Ha3eMHbIX . H3MepeHHH KIT, Bepol!THOCTb nporH03a nonap;aHHll 3eMJIH B 

reo9cpcpeKTHBHbie KpynHoMaCUITa6Hbie B03Myru;eHHll COJIHetIHoro BeTpa. 
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MoAHq>HKau;HH 6a30BOM MOAeJIH rerruoccpepHOM MOAYJIHD;HH 
KOCMHqecKHX rryqeft C yqeTOM reHepau;HH MarHHTHOM 

TY p6yrreHTHOCTH B COJIHeqHOM BeTpe 

Author: Dr. GERASIMOVA, Sardaana 1 

Co-Authors: Prof. KRYMSKY, Germogen 2
; Dr. KRIVOSHAPKIN, Prokopii 2; Dr. STARODUBTSEV, Sergey 3 

1 Yu.G Shafer Institute of Cosmophysical Research and Aeronomy SB RAS 
' 2 ,', ' 
. Yu.G. Sh~fer Institute of Cosmophysical Research and Aeronomy of SB RAS 

3 Yu.G. Shafer Institute of Cosmophesical Research and Aeronomy of SB RAS 

Corresponding Author: s_k__gerasimova@ikfia.sbras.ru 

B paHee pa3pa6oTaHHo:ii 6a3oBo:ii Mop;errH Mop;yrrllu;Hn nocTyrrttpoBarrcl! JIHHeHHbIH pocT H cnap; 

HanplllKeHHOCTH Typ6yrreHTHOro MarHHTHOro nOJill B 11-JieTHeM COJIHetIHOM ll;HKJie. B p;aHHOH pa6oTe 

paccMOTpeH npou;ecc reHepau;HH Typ6yrreHTHOCTH B COJIHetIHOM BeTpe, o6ycrroBJieHHbIH B3aHMO)J;eHCTBHeM 

6bICTpbIX H Mep;rreHHbIX noTOKOB. I1HTeHCHBHOCTb B3aHMOp;e:iiCTBHll 3aBHCHT OT yrrra HaKJIOHa 

HeiiTpaJibHOro TOKOBOro CJIOll B C0JIHetIHOM BeTpe. YqeT reHepau;nn TY p6yrreHTHOCTH yrrytIUiaeT onncaHHe 

noBep;eHHll K0CMHtieCKHX rryqe:ii B 22-JieTHeM C0JIHetIHOM ll;HKJie. 
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<I>OKYCMPYIOII(ME CBOHCTBA MAfHMTHOfO 110JIH 11APKEPA 
Dr. KWU1IT1H, feHHaAHlf 

1 

1 
lfHcmumym COJlHe•IH0-3eMHOU /PU3UKU co PAH, HpKymcK 

Corresponding Author: king@iszf.irk.ru 

PaccMaTpHBaeTCll ABH)l(eHHe 9HeprHtJHI,IX 3apm1<eHHI,IX tJaCTHQ (KOCMHtJeCKHX nyqett) B cnHpaJibHOM 

MarHHTHOM none IIapKepa. I-fa nonyqeHHbIX pe3yn1,wT0B cnegyeT, tJTo none IIap1<epa o6nagaeT 

qioKyrnpyIOllIHMH CBOMCTBaMH, T,e. HrpaeT ponr, nHH3bI, HMeIOIQeM cne-gyroIQHe CBOMCTBa: 1) AJill 

noJIO)l(HTenr,Horo nOJill Bee pagHaJibHO BI,InyIQeHHbie H3 cqiepbI 9HeprHtJHI,Ie 3apl!)l(eHHbie qacTHQI,I 

co6HparoTCll noneM B 9KBaTopHaJII,HOH nJIOCKOCTH, 2) AJill OTpHQaTenbHOro nonll qacTHQI,I qJOKYCHpyroTCll B 

TOHKHH nyq, HanpaBneHHI,IM Bgonr, OCH CHMMeTpHH nOJill (OCH BpaIQeHHll 3Be3g1,r). 3TH CBOMCTBa noJill 

IIapKepa HaXOJ:(llT _npocTOe 061,l!cHeHHe, ecnH yqecTI,, 'ITO, B HTOre, B OJ:(HOM cnyqae gpe:i'Iqi qacTHQI,I 

npHBOAHT K ee nonagaHHIO B 9KBaTopHaJII,HYIO nnocKOCTb, B gpyroM - tJaCTHQa, npH)l(HMal!CI, K OCH 
CHM-MeTpHH nonll, ganee ABH)l(eTCll Bgonr, Hee AO 6ecKOHetJHOCTH. 
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Bo3MO)KHOCTH CIJ;HHTHJIJI.HIJ;HOHHOro 3KCrrepHMeHTa TyHKa-133 B 

H3yqeHHH MaccoBoro COCTaBa rrepBHqHblX KOCMHqecKHX nyqen 

Prof. KAJIMbIKOB, HttKorratt 1 

I Hay•IHO-UCCJTeilo«ame.JibCKUU UHCmumym JCOepHOU /PU3UKU MocK06CKOW wcyiJapcm«eHHOW JHU6epcumema UMeHU M.B.1IoMOHOC06a 

Corresponding Author: kalrn@eas.sinp.rnsu.ru 

H.M. EygHeB (1), A.JI, I-iBaHoBa (1), H.H. KanMbIKOB (2), JI.A. Ky3bMHtJeB (2), B.B. IIpocHH (2), B.II. CynaKoB 
(2), IO.A. ¢OMHH (2) 

(1) HayqHo-HccnegoBaTeJII,CKHM HHCTHTYT npHKJiaAHOH qJH3HKH HpKyTcKoro rocygapcTBeHHOro 

yHHBepcHTeTa 

(2) HayqHo-HccnegoBaTen1,cKHH HHCTHTYT HgepHOM qJH3HKH HMeHH ,n.B.C1<06en1,Q1,ma MocKOBcKoro 

rocygapcTBeHHoro YHHBepcHTeTa HMeHH M.B.JloMOHOCOBa 

HccnegoBaHHe nepBHtJHbIX KOCMHtJecKHX nyqett (IIKJI) B 9HepreTHtJecKoM AHana3oHe lOA 16 - lQA 18 9B, B 

KOTOpOM pa6oTaeT ycTaHOBKa TyHKa-133, HMeeT cyIQeCTBeHHOe 3HatJeHHe gnll noHHMaHHll npOHCXO)l(geHHll 

H pacnpocTpaHeHHll KOCMHtJeCKHX nyqeft. Ilo-BHJ:(HMOMY, go 9HeprHM 9TOro J:(Hana30Ha KOCMHtJeCKHe JIYtJH 

MoryT ycKOpllTI,Cll B HaIIIeM ranaKTHKe, a ganee npoHCXOJ:(HT nepexog K BHeranaKTHtJeCKHM KOCMHtJeCKHM 

nyqaM. B HaCTOl!IQe:i'I pa6oTe paccMaTpHBaIOTCll B03MO)l(HOCTH H3yqeHHll MaccoBoro COCTaBa IIKJI Ha 

MogepHH3HpOBaHHOM ycTaHOBKe TyHKa-133, gononHeHHOM CQHHTHnnllQH_OHHI,IMH geTeKTOpaMH MIOOHOB H 

9JieKTpOHOB. 3TO n03BOJIHT B 6JIH)l(aMIIIeM 6ygyIQeM perHcTpHpOBaTb 3 KOMnoHeHTI,I IIIAJI, tJTO gacT 

B03MO)l(HOCTb nonytJaTI, KatJeCTBeHHO HOBbie 9KcnepHMeHTaJII,HI,Ie gaHHbie H, B qacTHOCTH, co3gacT HOBI,Ie 

B03MO)l(HOCTH J:(Jill H3yqeHHll MaccoBoro COCTaBa IIKJI. 

KaK noKa3bIBaeT MOJ:(eJIHpOBaHHe, tJHCJIO MIOOHOB Nµ B IIIAJI npaKTHtJeCKH He3aBHCHMO OT rny6HHI,I 

MaKcHMyMa Xmax nHBHll, no9TOMY gononHHTen1,H1,r:i'I oT6op no Nµ npH oT6ope no Xrnax no3BOJilleT 

cyIQeCTBeHHO ynyqIIIHTb pa3geneHHe pa3JIHtJHbIX rpynn Hgep. IlpH oT6ope IIIAJI c Xrnax, npeBbIIIIaIOIQHM 

cpegHee B npOTOHHbIX nHBHllX, J:(OJill JIHBHeM OT Hgep reJIHlI y61,rnaeT AO 24% OT HCXOJ:(HOH, gonH nHBHeM OT 

Hgep rpynmr CNO go 5% H gonH JIHBHeM OT Hgep Fe go 2%. ,[la)l(e c yqeToM 25% TOtJHOCTH onpegeneHHH Nµ B 

JIHBHe OAHOBpeMeHHI,IH OT6op nHBHeM c tJHCJIOM MIOOHOB MeHee cpegHero B JIHBHlIX OT npoTOHOB 

yMeHbIIIaeT gonro nHBHeM OT Hgep renHH AO 6% OT HCXOAHOM, gonro JIHBHeM OT Hgep CNO AO 1% H AOJIIO 

JIHBHett OT Hgep Fe npHMepuo go 0.1%. qHcno 9JieKTpoHoB Ne B IIIAJI cyIQecTBeHHO (Kcorr oKono 90%), 

KoppenHpyeT c Xrnax, TaK tJTO Ne Henb3H CtJHTaTb He3aBHCHMbIM OT Xrnax. OgHaKo onpegeneHHe Ne gaeT 

B03MO)l(HOCTI, npoBOAHTI, OT6op no BenHtJHHe 

ln(Ne/ Nµ), KOTopal! tJYBCTBHTeJII,Ha K MaccoBoMy cocrnBy. 
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I1011cK aHl130TpOIIl111 II0311TpOHOB 11 3JICKTpOHOB B 3KCIIep11MCHTe 
IIAMEJIA -

Dr. Ml1XAHJIOB, Brra.q11M11p 1 

1 HWIYMH& 

Corresponding Author: vvmikhajlov@mephi.ru 

3KcnepHMeHT ITAMEJIA noBo,n;HTbCll Ha 6opTy cnyTHHKa Pecypc .[(Kl NQl c HIOHll 2006r. Pe3yn1,TaThr 

IlOKa3amI pOCT OTHOIIIeHHll HHTeHCHBHOCTH Il03HTpOHOB K cyMMapHOH HHTeHCHBHOCTH :meKTpOHOB H 

Il03HTpOHOB C poCTOM 9HeprHH BbIIIIe 10 faB. 3TOT pocT CBH,D;eTenbCTByeT O cyui:ecTBOBaHHH 
,n;ononHHTenbHOro HCTOqHJIKa 

KOCMJiqecKHX nyqeft, CBll3aHHbIX nH6o C acTpOq>H3HqecKHMH 061,eKTaMH, HanpHMep nyn1,capaMH, nH6o C 

B03MOlKHOH aHHHrHnllIJ;HeH qacTHIJ; TeMHOH MaTepHH. IloKanbHbie HCTOqHJIKH Il03HTpOHOB MoryT npHBeCTH 

K 3aMeTHOH aHH30TpOilHH HX IlOTOKa. Pe3yn1,TaTbI IlOHCKa aHH30TponHH aneKTpOHOB H Il03HTpOHOB ,n;nll 

co6bITHH, 3aperHCTpHpoaaHHbIX B 9KcnepHMeHTe ITAMEJIA c 2006 no 2013r , npe,n;CTaBneHbI B ,n;aHHOH 

pa6oTe. 
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«3Kcrrep11MCHT no 113yqeHl1IO 3HepreT11qecKoro CIICKTpa 11 MaCCOBoro 

cocTaBa IIKJI B 06rracT11 10" 18-10"20 3B c rroMO~bro a3pocTaTttoft 
ycTaHOBKl1 B .AHTapKT11AC» (rrpoeKT) 

Dr. AHTOHOB, PsM 1 

I HHHJ!rp{rry 

Corresponding Author: ptrwww@mail.ru 

AapocTaTHall ycTaHOBKa, COCTOllIIJ;all H3 OilTJiqecKOH CHCTeMbI c ,ll;HaMeTpOM BXO,D;Horo OKHa ,n;HacpparMbI 0.5 

M H CHCTeMbI H3 1000 ,n;eTeKTOpOB, IlO,ll;HHMaeTCll Ha BbICOTY 30-40 KM Ha,n; noKpbITOH nb,D;OM H CHeroM 

noaepXHOCTbIO AHTapKTH,ll;bI B nepHo,n; nonllpHOH HOqJI H perHCTpHpyeT OTpalKeHHbIH OT CHelKHOH 

noaepxHOCTH qepeHKOBCKHH caeT IIIAn H qmyopecri;eHTHbIH TpeK IIIAil a aTMoccpepe. YcToftqJiabre 

ri;HpeyMnOnllpHbie BeTpOBbie IlOTOKH Il03BOnllIOT ocyui:ecTBnllTb ,n;nHTenbHbIH nonfa BOKpyr IOlKHOro 

nonroca. IIoporOBall 9HeprHll perHCTpari;HH qepeHKOBCKOro CBeTa COCTaBHT HeCKOnbKO e,n;HHHIJ; 10h17 aB, 

noporOBall 9HeprHll perHCTpari;HH cpnyopecri;eHTHbIX TpeKOB IIIAn - HeCKOnbKO e,n;HHHIJ; 10h 18 aB. B TeqeHHe 

90 cyTOK nonllpHOH HoqJI MO)KeT 6bITb 3aperHCTpHpoaaHO OKOno lOhS co6bITHH IIIAil C 9HeprHeH BbIIIIe 

10h 18 aB H oKono 1000 co6bITHH IIIAn c aHeprHeft BbIIIIe 10h 19 aB. IIpe,n;naraeMall ycrnnoaKa MOJKeT CTaTb 

YHHKanbHbIM HHCTpyMeHTOM ,n;nll H3yqeHHll HCToqHJIKOB Kn IO)KHOro nonylllapHll He6ecHOH ccpepbI 3eMnH, 

KOTOpoe 3aKpbITO ,n;nll Ha6nro,n;eHHll C TeppHTOpHII PocCIIII. 
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Hccrre,qoBaHne qyBcTBHTeJibHOCTH K xnMnqecKoMy cocTaBy TIKn no 
,qaHHbIM ycTaHOBKH C<I>EPA-2 
Author: Mr. CHERNOV, Dmitry 1 

Co-Authors: Dr. AHfOHOB, PaM 2
; Dr. POfAHOBA, Tani!Ha 2; Dr. Jl)f(ATJlOEB, TttMyp 2

; Dr. IlO.llfPY.llKOB, JlMHTpttii: 2
; Dr. 

BOHBEq, ErreHa 2
; Dr. AYJIOBA, TaTbl!Ha 2

; Dr. fAJIKHH, Brra,11uMup 2 

1 Moscow State University 
2 HifHH,Pk 

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

IlpeAnaraeTClI HOBbIH MeTOA OQeHKH THIIa rrepaHqHbIX KOCMJfqecKHX nyqeft a o6naCTH :rneprHH 10-1000 Il3B 

Allll HHAHBHAyanbHbIX co6bITHH, 3aperHCTpHpOBaHHbIX ycTaHOBKOH C<I>EPA-2. MeTOA OCHOBaH Ha 

cpaBHeHHH o6pa30B 3aperHcTpHpoBaHHbIX co6bITHH C MOAenwpoaaHHbIMH co6bITHlIMH B rrpeAIIOilO)KeHHH 

pa3nHqHbIX THIIOB rrepBHqHOH qacTHQbI, C yqeTOM rrorpeIIIHOCTeH H3MepeHHJI. HccneAOBaHHe HarrpaaneHO 

Ha IIOHCK rrpeAena qyacTBHTenbHOCTH B orrpeAeneHHH XHMHqecKoro COCTaBa ITKJI caepXBbICOKHX 3HeprHH 

rrpH HCIIOilb30BaHHH MeTOAa perHcTpaQHH OTpameHHoro qepeHKOBCKOI'O CBeTa IIIAJI. 
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BapnaQHH IlOTOKa KOCMHqecKHX rryqen H HX CBH3b C rrro6arrbHbIMH 

3HaqeHHHMH TeMnepaTypbI Tponocq,epbl H CTpaTocq,epbI 3eMJIH Ha 
npOTH)KeHHH 23 H 24 COJIHeqHblX QHKJIOB 

Author: .QEPf A qEB, BarrettmH 1 

Co-Author: Dr . .llMHTPHEB, Ilanerr 2 

I ..,f3UKO-mexHu'leCKUU UHcmumym UM. A.,Pito¢¢e 
2 ,;,1-u uM. A.,Pito¢¢e 

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

HccneAOBaHa B3aHMHall KoppemIQHll aapHaQHH IIOTOKa KOCMHqecKHX nyqett (KJI) co cpeAHecyToqHbIMH 

rno6anbHbIMH 3HaqeHHlIMH TeMrrepaTypbI pa3nHqHbIX cnoeB TporroccpepbI H CTpaTOccpepbI 3eMnH Ha 

rrpOTlI)KeHHH 23 H 24 QHKilOB conHeqHoH aKTHBHOCTH. 

B KaqecTBe rroToKa KJI c cepaepa I13MI1PAH'a (http://cro.izmiran.rssi.ru) 6hmH B3llTbI cKoppeKTttpoaaHHbie 

3a cqeT aTMOCcpepHoro AaBneHHlI cpeAHeCYTOqHble AaHHbie MocKOBCKoro HeHTpOHHOro MOHHTopa 24NM-64 

(HMII./MHH) C )KeCTKOCTbIO reoMarHHTHOro o6pe3aHHll 2.43 rn, a B KaqecTBe 3HaqeHHH TeMrrepaTypbI 

pa3nHqHbIX cnoea aTMOCcpepbI 3eMnH - cpeAHecyTOqHble rno6anbHbie 3HaqeHHll llpKOCTHOH TeMrrepaTypbI 

AeClITH pa3nHqHbIX cnoeB TporroccpepbI H CTpaTOccpepbI BbICOTOH AO 41 KM, TeMrrepaTypbI cnoll aTMoccpepbI, 

rrpHMbIKaIOIQero K IIOBepXHOCTH 3eMnH, H TeMrrepaTypbI rroaepXHOCTH MOpll, BOCCTaHoBneHHbie H3 

H3MepeHHH paAHOMeTpa Advanced Microwave Sounding Unit (AMSU-A), ycTattoaneHHoro Ha crryTHHKe 

NOAA-15 (National Oceanic and Atmospheric Administration) c conHeqHo-cHHxpoHHOH OKono rronllpHoH 

op6HTOH, KOTOpbie AOCTYIIHbI Ha cepaepe: http://discover.itsc.uah.edu. 

O6Hapy)KeHa cna6all TeHAeHQHll 3aBHCHMOCTH BapHaQHH TeMrrepaTypbI OT aenHqHHbl IIOTOKa KJI: C 

yaenwqeHHeM IIOTOKa KJI TeMrrepaTypa HJf)KHHX cnoea AO 4.4 KM yaenwqwaaeTClI, a 6onee BbICOKHX OT 7.5 KM 

H BbIIIIe yMeHbIIIaeTClI. 
IlpH IIOMOIQH MeTOAa IIOCTpoeHHlI KOM6HHHpOBaHHOH crreKTpanbHOH rrepHOAOrpaMMbI 6blna HJyqeHa 

apeMeHHalI CTPYKTY pa BbIIIIerrepeqwcneHHbIX PlIAOB AaHHbIX, qTO IIpHBOAHT K BbIBOAY O B03MO)KHOCTH 

cyIQeCTBOBaHHlI «o6IQHX» rpyrrrr KBa3HIIepHOAHqecKHX KOMIIOHeHTOB C rrepHOAaMH OT HeCKOilbKHX AHeH AO 

roAa. 
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,[(eTeKTOp KOCMIPieCKHX nyqeft npe,n;enbHO BbICOKHX 9HeprHH «KJITIB3» 
Ha 6opTy MKC 
Author: Prof. XPEHOB, Bopnc 1 

Co-Authors: Mr. fAPHTTOB, faim 1
; Dr. KJIMMOB, TTaaen 1

; Prof. nAHACIOK, Mnxann 2
; Dr. IIIAPAKHH, Cepreii 1

; Dr. HIIIHH, HaaH 
1
; Prof. TKNIEB, JleoHHA 3

; Dr. 30TOB, Mnxann 1
; Dr. MAPKOB, AneKcaHAP °; Dr. tIYPHJIO, Hropb '; Dr. CAnPbIKHH, Oner 5 

I Hl1HH<Pk 
2 HHWA~ 
3 OlfflH 
4 PKK 3Hepzwi 
5 UllHHMAIII 

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

,UeTeKTop KOCMHtJeCKHX rryqeii: npe):(eJihHO BbICOKHX :meprufI (:mepruu >~SO :::hB) «KJIIIB3» 

pa3pa6aThrnaeTcH B HI1I15I<I> MrY coBMecTHO c PKK «3Heprm1» ):(JIH 3anycKa Ha op6nTy 3eMJIH u ycrnHOBKH 

Ha poCCHMCKOM cerMeHTe Me>K):(yHapO):(HOM KOCMHtJeCKHM .. CTaHUHH. B 2013 ro):(y 6bm 3aKOHtJeH STan 

aBaHnpoeKTa H ccpopMHpoBaHO TeXHHtJeCKOe 3a):(aHHe ):(JIH ):(aJibHeMllleM peaJIH3aUHH MHCCHH. 

Op6HTaJibHbIM ):(eTeKTOp «KITIIB3», COCTOHIUHM H3 OilTHtJeCKoro KOHUeHTpaTOpa 60JibllIOM nrrorua):(H (OKOJIO 

10 KB.M.) H MaTpHUbI cpoTOnpHeMHHKa, npe):(Ha3HatJeH ):(JIH perHcTpaUHH cprryopecueHTHOro CBetJeHHH; 

npOH3B0):(HMOro 3apH>KeHHbIMH tJaCTHUaMH llIHpoKoro aTMOccpepHoro JIHBHH (illAJI), H OTpa>KeHHOro OT 

3eMJIH H 06.riaKoB tJepettKOBCKoro · 1rnrryqeHHe illAIT. qT06b1 o6ecnetJHTb ro):(0By10 SKCil03HUHIO, 

npeBbilllaIOIUYIO B . HeCKOJibKO, pa3 SKCil03HUHIO Ha3eMHbIX KpynHeMllIHX ):(eTeKTOpoB, norre 3peHHe 

ycTaHOBKH ):(OJI>KHO 6hITb He MeHee 0.2 cp ():(HaMeTp yrrroBoro. IlOJIH npHMepHO 30 rpa):(ycoB). 

O):(H03epKaJibHaH OilTHtJeCKaH CHCTeMa, paccMaTpHBaBlllaHCH Ha npe):(BapHTeJibHOM sTane npopa60TKH 

npoeKTa H Hcnorrh3yeMM B nepBOM op6HTaJibHOM ):(eTeKTope KIT IIB3 «TYC», He no3BOJIHeT ):(OCTHtJb CTOJib 

llIHpOKoro IlOJIH 3peHHH. IIosToMy ):(JIH yrryqllleHHH xapaKTepHCTHK npH6opa 6hIJIO pell!eHO HCilOJib30BaTb 

KoppeKTHpy10ruHe onTHtJeCKHe srreMeHTbI Ha ocHoBe onbITa Korrrra6opaUHH JEM-EUSO no H3rOTOBJieHHIO 

JIHH3 <l>peHeJIH. 

B ):(OKJia):(e npe):(CTaBJieHbI pa3JIHtJHbie npopa6aTbIBaeMbie B HaCTOHIUee BpeMH BapHaHTbl OilTHtJeCKOM 

CHCTeMbl op6HTaJibHOro ):(eTeKTOpa «KJIIIB3», npHBe):(eHbl oueHKH scpcpeKTHBHOCTH pa60Tbl npH6opa, 

SHepreTHtJeCKoro _nopora . H O>KH):(aeMOM CTaTHCTHKH co6hITHM KIT IIB3. O6cy>K):(aIOTCH B03MO>KHOCTH 

perncTpaUHH ):(pyrux 6bICTpoTeKyIUHX HBJieHHM B aTMoccpepe (MOJIHHM, TpaH3HeHTOB, MeTeopoB H ):(p.). 
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AHM30Tp0DMH KOCMMqecKMX nyqefc BOKpyr 1 9aB no ny6n11qHblM 

p;aHHbIM 3KCnepMMCHTa Auger 

Dr. 30TOB, Mttxamr 1 

1 HHifJI,p{ny 

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

O.[IHOH H3 HepemeHHbIX npo6JieM qJH3HKH KOCMHtJeCKHX nyqeft (KJI) llBJilleTCll 9HeprHll nepexo.r:1a OT 

ranaKTHtJeCKHX K BHeranaKTHtJeCKHM HCTOtJHHKaM. Tpa.r:1HU:HOHHall MO,[leJIJ, npe.r:1nonaraeT, tJTO nepexo.r:1 

ocyru;ecTBJilleTCll B pai'!:oHe «JI0):(biiKKH» B 9HepreTHtJeCK0M cneKTpe KJI npHMepHo npH 4 3:::iB. 

AJI1,TepHaTHBHall M0):(eJib «):(Hna» (dip, Aloisio, Berezinsky et al.) B KatJecTBe o6naCTH nepexo):(a 

npe.r:1naraeT .r:1uana30H 9Heprtti'!: OT 0.4 ):(0 0. 7 3:::iB c 0K0HtJaHHeM 9Toro nepexo):(a K HatJany «J:IHna» B 

cneKTpe npH 1 3:::iB. .[{aHHall M0,[leJib He):(aBH0 Il0JIYtJHJia K0CBeHH0e Il0):(TBepiK):(eHHe pe3yJibTaTaMH 

9KcnepnMeHTa KASCADE-Grande. 

B ,[laHHOll pa6oTe H3yqanac1, aHH30Tp0ilHll KJI B ,[IHana30He 9Heprtti'!: 0.2-1.4 3:::iB no ny6JIHtJHbIM ):(aHHbIM 

9KCnepHMeHTa Auger. MoTHBaU:Hll HCCJie):(OBaHHll C0CT0llJia B TOM, tITO eCJIH B 9TOM ):(Hana3oHe 9HeprHi'!: 

,[lettCTBHTeJibHO HMeeT MeCT0 nepexo.r:1 OT ranaKTHtJeCKHX K BHeranaKTHtJeCKHM KJI, TO 9T0 MOiI<eT H3MeHHTI, 

xapaKTep aHH30TponHH. AHaJIH3 ,[laHHI,IX 6bIJI ocyru;ecTBJieH no TOH iKe MeT0):(HKe, K0TOpall npHMeHllJiac1, 

KOJIJia6opa[IHei'!: Auger ,[IJill IlOHCKa HCT0tJHHK0B ranaKTHtJeCKHX Hei'!:TpOHOB. B1,m npoaHaJIH3HpoBaH 

,[IOCTynHbill Ha6op ):(aHHbIX no BCeM YKa3aHH0M ,[IHana3oHe 9Hepmi'!: ( ~28 TbIC. co6bITHtt) H B Tpex ero 

n0,[IMH0iI<eCTBax, co.r:1epiI<aID;HX npHMepH0 no 14 TbIC. co6bITHll. OKa3aJIOCb, 'ITO B n0JIH0M Ha6ope H ero 

HaHMeHee «9HeprHtJHOM» Il0):(MH0iI<eCTBe (0.2-0.56 3:::iB) HMeeTCll o6JiaCTb C H36bITKOM KJI B HanpaBJieHHH, 

6JIH3KOM K [leHTPY fanaKTHKH. 3Ta o6JiaCTb CTaH0BHTCll MeHee BbipaiI<eHHOll npH 9HeprHllX 0.4-0.8 3:::iB H 

HCtJe3aeT B ,[IHana30He 0.56-1.4 3:::iB, tJT0 cornacyeTCll C pe3yJibTaT0M Auger 06 0TCYTCTBHH H36bITKa KJI C 

HanpaBJieHHll Ha u;eHTp faJiaKTHKH npH 9HeprHllX > 1 3:::iB. IIpoTHBOnOJIOiKHOe noBe,[leHHe 61,mo o6HapyiI<eHo 

y o6JiaCTH C H36bITKOM KJI B HanpaBJieHHH Ha CK0nJieHHe ranaKTHK .[{eBa: ona OTCYTCTB0BaJia B ,[IHana30He 

0.2-0.56 3:::iB, HO nollBJillJiac1, C pocT0M 9HeprHH. TaKHM o6pa30M, Ha JieB0M KpaIO 9HepreTHtJeCKOro 

,[IHana30Ha Ha6JIIO,[laeTCll KoppeJillU:Hll co CK0ilJieHHeM B03M0iI<HbIX ranaKTHtJeCKHX HCT0tJHHK0B KJI, a Ha 

npaB0M - BHeranaKTHtJeCKHX. 

M1,1 He MOiI<eM yTBepiK.[laTb, 'ITO TaKall iI<e KapTHHa aHH30Tp0ilHH 6y):(eT Ha6JIIO,[laTbCll B noJIH0M Ha6ope 

,[laHHbIX 9KcnepHMeHTa A~ger, nocK0JibKY ny6JIHtJHbie ):(aHHbie C0CTaBJillIOT JIHllib MaJIYIO ero tJaCTb. TeM He 

MeHee, noJiytJeHHI,Ill pe3yJII,TaT ):(aeT yKa3aHHe Ha B03M0iKH0CTI, cyru;eCTB0BaHHll aHaJIOrHtJHOll ,[IHHaMHKH 

H3MeHeHHll aHH30TponHH KJI B paCCM0TpeHH0M ,[IHana30He 9HeprHi'!: B IlOJIH0M Ha6ope ):(aHHI,IX. EcJIH TaK, 

9T0 nocJiyiKHT apryMeHT0M B noJib3Y MO,[leJiei'!:, npe,[1CKa3bIBaIOID;HX nepexo.r:1 OT ranaKTHtJeCKHX K 

BHeraJiaKTHtJeCKHM KJI npH 9HeprHllX ~< 1 3:::iB. IIpoBepKa M0iI<eT 6bITI, ocyru;ecTBJieHa C Il0M0ID;bIO noJIH0ro 

Ha6opa .r:1aHHbIX Auger. 
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Mccrre,n;oBaHMe 3HepreTMqecKMX xapaKTepMCTMK rpyrrrr MIOOHOB B 
HaKJIOHHbIX IIIAJI 
Author: KOKOYJIHH, P.n. 1 

Co-Authors: BOf.llAHOB, Ar. 1
; .llYllIKHH, JI.H. 1

; KHH.llHH, B.B. 1; KOBhllliIEBA, E.A. 1
; MAHHOKKH, ,llJK. 2

; TTETPYXHH, A.A. 1; 
3 2 I C I . I I CAABE.llPA, 0. ; TPHHKEPO, ,llJK. ; XOMHKOB, B.A. ; XOXJIOB, C .. ; IIlYTEHKO, B.B. ; HIIIHH, 11.11. 

1 HHHY MH'P-ft 
2 INAF 
3 Torino University 

Corresponding Author: rpkokoulin@mephi.ru 

IIpeACTaBJieHbl nepBbie pe3yJihTaTbl HCCJieAOBaHJrn :meproBhIAeneHHH HaKJIOHHbIX rpynn MIOOHOB Ha 

noaepXHOCTH 3eMJIH B qepeHKOBCKOM BOAHOM AeTeKTope. B KaqecTBe Mepbl 3HeprOBbIAeJieHHll 

(nponopQHOHanbHOro cyMMapHbIM noTepHM 3Heprn:H MIOOHOB B BemecTBe AeTeKTopa) HCilOJlb3YeTCll 

cyMMapHblH OTKJIHK <Ii3Y qepeHKOBCKOro Kanopn:MeTpa HEBO.[{, a JIOKanbHaH IlJIOTHOCTb MIOOHOB a ToqKe 

Ha6nIOAeHHH n: HanpaaneHn:e HX npHXOAa OQeHHBaIOTCH no AaHHblM KOOPAHHaTHo-TpeKOBoro AeTeKTopa 

.[{EKOP. HafIAeHo, qTO cpeAHee yAeJibHoe sHeproBbIAeneHn:e (HopMn:poBaHHoe Ha nnoTHOCTh MIOOHOB) 

cymecTBeHHO 3aBHCHT OT 3eHHTlioro yrna. CpaBHeHHe C pe3yJihTaTaMH MOAenn:poBaHHll MIOOHHOH 

KOMTIOHeHThI IIIAJI, BbITIOJIHeHHoro Ha ocHoBe naKeTa CORSIKA, noKa3hIBaeT, qTQ cpeAHHH 3Heprn:ll 

MIOOHOB, pern:cTpn:pyeMbIX B COCTaBe HaKJIOHHbIX rpynn, 6bICTpo yaenn:qn:aaeTCH C pOCTOM 3eHHTHoro yrna 

H B6JIH3H ropH30HTa AOCTHraeT 400-500 fsB. 
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9KcrrepttMeHTaJibHbIH KOMrrrreKc HEBO,[(: cero,n;H.H M 3aBTpa 

Prof. TTETPYXHH, AHaTomu'i 1 

1 Hal{UOHaJlbHblil ucCJreooBame.nbcKuil HOepHbtil yHuBepcumem "MH,p-ft. 

Corresponding Author: aapetrukhin@mephi.ru 

PaccMaTpHBaeTCH COBpeMeHHOe COCTOHHHe 3KCnepn:MeHTanhHOrO KOMTIJieKCa HEBOJl, ero B03MO)KHOCTH H 

nonyqeHHbie pe3yJibTaThl. O6cy)l(AaIOTCH nepcneKTHBbl AanbHefimero pa3BHTHH KOMTIJieKca KaK 3a cqeT 

C03AaHHH HOBblX ycTaHOBOK, TaK H 3a cqeT MOAepHH3aQHH cymecTByromn:x. 
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0 II0Be,n;eHHH HHTCHCMBH0CTH fKJI B «pa3e MaKCHMyMa C0JIHeqHoro 
~HKJia M 06 oco6eHHOCTHX cu 24 

Author: Dr. KRAINEV, Mikhail 1 

Co-Authors: Prof. BAZILEVSKAYA, Galina 2
; Dr. KALININ, Mikhail 1

; Dr. SVIRZHEVSKY, Nikolay 1; Dr. SVIRZHEVSKAYA, Albina 1 

1 Lebedev Physical Institute RAS 
2 Lebedev Physical Institute 

Corresponding Author: mkrainev46@mail.ru 

B HaCTOllllJee BpeMll npOAOJI)I<aeTCll <pa3a MaKCHMyMa COJIHeqHoro QilKJia (Cll) 24, BO MHOrilX OTHOllleHilllX 

aHOMaJibHOro B cpaBHeHilil C QilKJiaMil BTOpoft noJIOBilHbI 20-oro BeKa. B pa3rape AOJI)J(Ha 6bITb Il 

COOTBeTCTBYIOllIM <pa3a B QilKJie IlHTeHCilBHOCTil raJiaKTHqecKilX KOCMilqeCKilX nyqefl (flOI), 
pa3BHBaromeMCll B npOTilBO<pa3e C COJIHeqHoii aKTilBHOCTbIO. 

B ~aHHoii pa6oTe MbI conocTaBJIHeM Ha6JIIOAaeMoe noBeAeHue nnomaAH conHeqHbIX nHTeH, pacnpeAeJieHHll 

noJIHpHOCTil reJIIlOC<pepHoro MarHilTHOro nOJill.(fMTI) Il IlHTeHCHBHOCTil I1(JI Ha op6HTe 3eMJIIl B 2011-2014 

rr. c IlX TilnilqHbIM noBeAeHileM B qia3ax MaKCHMyMa cu 21-23 (1980-2003 rr.), BKJIIOqaIOllIIlM npoBaJibI Il 

nHKil fHeBblllleBa (cooTBeTCTBeHHO, B COJIHeqHoii aKTilBHOCTil Il IlHTeHCilBHOCTil fKJI), IlHBepcHIO 

nOJillpHOCTil fMII Il :mepreTuqecKilH rHCTepe3IlC B IlHTeHCilBHOCTil I10I. KpoMe Toro, pa3BilTile cu 24 B 

nnomaAH coJIHeqHbIX nHTeH B N- Il S-nonymapHHX ConHqa Il HHTeHcHBHOCTil fKJI B 2013-2014 rr. 

cpaBHilBaeTCll C Oll<HAaeMbIM Il3 KopeJIJillQilOHHOH CBll3Il Mell<AY 3HaqeHilllMil 9TilX xapaKTepHCTIIK B 

MaKCHMyMe II TOqKe neperu6a COJIHeqHoro QIIKJia, ycTaHOBJieHHOH HaMII paHee. 
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OrrncaHHe HHTCHCHBH0CTH fKJI B Tpex rrocrre,n;oBaTeJibHblX 

MHHHMyMax COJIHeqHOH aKTHBH0CTH 

Author: Dr. KAITHH!1H, Mttxamr 1 

Co-Author: Dr. KPAMHEB, Mttxamr 1 

1 ,.,fu UM. II.H Jle6ei!e6a 

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

MeTOAOM qucJieHHOro pemeHilll TpaHcnopTHoro ypaBHeHIIll AJill fKJI B paMKax npocTOH MOAeJIIl 

rerrIIoc<f>epbr onIIcaHo noBei{eHHe HHTeHCHBHOCTII ranaKTIIqecKIIX KOCMIIqecKIIX nyqef:i B Tpex nocnei{HHX 

MIIHIIMyMax COJIHeqHoii aKTIIBHOCTII. Moi{eJib OTJIIIqaeTCll OT paHee IICnOJib30BaHHbIX HaMil noJieM 

CKOpocTeii i{peftqia, a TalOKe yqeTOM pa3HilQbl xapaKTepHCTIIK reJIIIOc<pepHoro MarHilTHOrO nOJill BHYTPII II 

BHe ceKTOpHOH 30HbI. B pacqeTaX IICnOJib30BaHbl Il3MepHTeJibHbie AaHHbie II3BeCTHOH 6a3bl AaHHbIX OMNI 

no reJIIIOC<pepHOMY MarHIITHOMY noJIIO, CKOpOCTII COJIHeqHoro BeTpa Il i{aHHble no yrrry HaKJIOHa TOKOBoro 

CJIOll CTeH<popi{CKOro YHIIBepcIITeTa. Pe3yJibTaTbl pacqeTa cpaBHIIBaIOTCll C II3MepIITeJibHbIMII i{aHHbIMil no 

IlHTeHCilBHOCTII fKJI peryJIHpHoro 6aJIJIOHHOro MOHilTOpIIHra B aTMOC<pepe 3eMJIIl. 
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06 0CH0BHblX rrpI!l-lHHax H MexaHH3Max o6pa30BaHHH 

;a;orrroBpeMeHHblX Bapna~HH HHTeHCHBH0CTH rarraKTHqecKHX 

K0CMHqecKHX rryqeft 

Dr. KRAINEV, Mikhail 1 

1 Lebedev Physical Institute RAS 

Corresponding Author: mkrainev46@mail.ru 

B remrncqiepe, oKpyJKaIOIQel'l: CoJIHI.\e 06rracn1 corrHeqnoro BeTpa II MarHIITHbIX norreti, pa3BIIBaIOTCll 

npoQeCCbI, reneTIIqecKII CBl!3aHHbie C o6eIIMII BeTBl!MII aKTIIBHOCTII CoJIHQa - TOpOII,[{aJibHOH II 

TIOJIOII,[{aJibHOll. B pe3yJihTaTe B Ha6rrrogaeMOH B reJIIIOCq>epe IIHTeHCIIBHOCTII rarraKTIIqecKHX KOCMIIqecKIIX 

rryqel'l: (fKJI) TaKJKe npucyTCTBYIOT KaK CIIJibHOe II3MeHeHIIe B npOTIIBOq>a3e C Til!TeHHOH aKTIIBHOCTbIO 

CoJIHQa (nl!TeHHblll (sunspot), IIJIH 11-JieTHIIll QIIKJI), TaK II neCKOJibKO MeHbllial! BapIIaQIIll B q>a3e c 

II3MenenIIeM norrllpHOCTII BbICOKOIIIIIpOTHbIX COJIHeqHbIX MarHIITHbIX norrel'l: (MarHIITHbIH, IIJIII 22-JieTHIIH 

QIIKJI). 

B AOKJia,[{e 6ygeT cgerran KpaTKIIll o63op KaK o6IQenpIIHl!TbIX, TaK II aJibTepnaTHBHbIX npegcTaBJieHHH 0 

npIIqIIHax yKa3aHHbIX BapIIaQIIll HHTeHCIIBHOCTII fKJI, a TaKJKe npoaHaJIII3IIpOBaHbI npIIqJIHbI o6pa30BaHIIll 

H CTeneHb o6ocHOBaHHOCTII 9TIIX npegcTaBJieHIIH. 
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K Borrpocy 0 rrpnqHHax aHH30Tp0IIHH rarraKTHqecKHX K0CMHqecKHX 

rryqeft 
Author: Dr. JU1,UBAHCKI1fl:, ArreKcaHi:1p 1 

Co-Author: Dr. K0351PHBCKI1fl:, BarrepttaH 1 

1 lfHcmumym 11oepHblX uccneoo«aHuli PAR 

Corresponding Author: lidvansk@lebedev.ru 

AHII30TpOTIIIll, CBll3aHHal! C ABHJKeHIIeM 3eMJIH BOKpyr CorrnQa xopoIIIo H3Mepena B corrneqnoM BpeMeHII 

(sqiq>eKT KoMTITOHa-feTTIIHra). T. K. Corrneqnal! CIICTeMa ABIIJKeTCll B farraKTIIKe co CKOpOCTbIO Ha nopl!AOK 

npeBbIIIIaIOIQeH CKOpOCTb op6IITaJibHOro ABIIJKeHIIll 3eMJIII, TO OTCYTCTBIIe aHarrora 9q>q>eKTa 

KoMTITOHa-feTTIIHra C Ha nopl!AOK 6oJibIIIel'l: aMTIJIIITygol'l: aHII30TpOTIIIII l!BJilleTCll npo6rreMOH. ,Uo CIIX nop 

OHa peIIIarracb nerrraCHbIM npegnorroJKeHIIeM O ABIIlKeHIIII KOCMIIqecKIIX rryqel'l: KaK Qerroro npIIMepHO C TOH 

JKe CKOpOCTbIO II B TOM lKe HanpaBJieHIIII, qTo II CorrneqHal! CIICTeMa. OgHaKO MOlKHO npegJIOlKIITb gpyroti 

BapIIaHT peIIIeHIIll 9TOll npo6rreMbI. HegaBHO B paMKax npoBepKII rIITIOTe3bI EprrbIKIIHa II Borrq>eHgetirra 0 

HaJIIIqIIII 6JIII3KOro IICTOqHIIKa KOCMIIqecKIIX rryqeti KOJIJia6opaQIIll r AMMA npoBO,[{IIJia aHaJIII3 

rarraKTIIqecKoro pacnpegerreHIIll JIIIBHeH c snepruel'l: oKorro lOA 15 BbrgerreHHbIX no napaMeTpy B03pacTa. 

IIpegBapIITeJibHbill pe3yJibTaT 9Toro aHaJIII3a roBOpIIT B TIOJib3Y cyIQeCTBOBaHIIll aHII30TpOTIIIH TaKHX 

co6bITIIH OT IICTOqHIIKa pacnoJIOJKe1inoro B IOlKHOll qacTH He6a (HanpaBrrenne Ha HCTOqHHKH Vela, 6JIII3KO K 

rarraKTIIqecKOH TIJIOCKOCTH). B HaCTOl!IQeH pa6oTe TIOKa3aHO, qTo HaJIIIqIIe TaKoro HCToqHnKa MOJKeT 

qaCTIIqno ypaBHOBeCIITb 9q>q>eKT OT ABIIlKeHHll CorrHeqHOH CncTeMbI, npII 9TOM pe3yJibTHPYIOIQIIH BeKTOp 

aHH30TponIIII 6JIH30K K norryqeuuoMy npu sueprIIII 100 TsB B sKcnepuMeHTe ua ycrnnoBKe KoBep. TaKnM 

o6pa30M, B03MOlKHO, auarror 9q>q>eKTa KoMTITOHa-feTTIIHra ,[{Jlll ABIIJKeHIIll Corruequoti CIICTeMbI Bee JKe 

cyIQecrnyeT. 
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0 CIICKTpe ;a;onrorrepno;a;HblX BapHa:QUH KOCMHqecKHX JI~CH 

Author: KOBEREB, Jlaaen 1 

Co-Authors: .ll-p. lIHKE, BttKTop 1; .ll-p. BELOV, Anatoly 2; Dr. GUSHCHINA, Raisa 2 

1 lf3MHPAH 
2 IZMIRAN 

Corresponding Author: kosmos061986@yandex.ru 

Ilo ~aHHbIM M0HIIT0pIIHra K0CMIItJeCK0ro II3nyqeHml Ha MIIpOBOH ceTII HeHTpOHHbIX M0HIITopoB II 

MIO0HHbIX TenecKonoB peweHa o6paTHllil 3a~aqa onpe.r1eneHm1 napaMeTpoB nepBIItJHoro cneKTpa BapIIaQIIH 

K0CMIItJeCKIIX nyqeft B o6naCTII )l(eCTKOCTeH 1-200 fsB. I1cnonb3YH cpe.r1HeMeCHtJHb1e BapIIaQIIII 

K0CMIItJeCKIIX nyqeft, B npII6nII)l(eHIIII HyneBOH rapM0HIIKII npII peweHIIII IIHTerpanbH0ro ypaBHeHIIH, 

0ilIICbIBaIOIQero 0TH0CIITenbHble BapIIaQIIII K0CMIItJeCKIIX nyqeft nonyqeHbl 0ilTIIManbHbie 3HatJeHIIH 

napaMeTp0B cneKTpa nepBIItJHbIX BapIIaQIIH 3a Beeb nepIIo~ Ha3eMHblX Ha6mo,r(eHIIH. CneKTp 3~aH B 

TpexnapaMeTpIItJeCK0M BII.r(e. IloKa3aHo, tJT0 nonyqeHHble napaMeTpbl cneKTpa Il03B0nHIOT C T0tJH0CTbIO 

HeCK0nbK0 ,r(eCHTbIX .r1oneft npoQeHTa onucaTb Ha6nro.r1aeMble .r1onronepII0.r(Hbie BapIIaQIIII K0CMIItJeCKIIX 

nyqeft. 
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PerMcTpaQMH Be-7 Ha op611Tax MC3 "KocMoc" B nep110~ 24-ro QMKJia 
COJIHel.lHOH aKTMBHOCTM 

Author: Dr. TPEThlIKOBA, tJapM3H 
1 

Co-Authors: Dr. lKYPABREB, ,llMHTpm1 
1
; Prof. TTAHACIOK, MHxaHn 1 
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Corresponding Author: charmian@eas.sinp.msu.ru 

B 1990 r. nocrre IIleCTJIJieTHero npe6bIBaHJill Ha BbICOTax, 6orree 320 KM 6bIJI B03BpameH Ha 3eMJIIO 

aMepttKaHcKJIH cnyTHJIK LDEF [1]. l13MepeHJill, aKTJIBHOCTJI o6pa3QOB c ero noBepxHocrn noKa3aJIJI 

qpe3BbitiaHHO BbICOKYIO KOHUeHTpaQJIIO paAJIOaKTJIBHOro Be-7, KOTOpbIH 06pa3yeTCll B pe3yJihTaTe 

CTOJIKHOBeHJIII tiaCTJIU KOCMJitieCKJIX rryqefi c aTOMaMJI OCTaTOtIHOII. aTMoccpepbI. 3HatIJITeJibHbIII BKJiaA B 

o6pa3oBaHHe Be-7 MOrJIJI AaTb MOIUHbie npOTOHHbie co6bITHll, Ha6JIIOAaBmJieCll Ha 3eMJie B KOHUe 1989 r. 

no9TOMY B 1996-1999 roAax JI3MepeHJill paAJIOaKTJIBHOCTJI Be-7 Ha OKOJI03eMHbIX op6JITax '6bIJIH 

npOAOJilKeHbI Ha pocCJIIICKJIX cnyTHJIKax "KocMoc" JI "Pecypc" (BbICOTbI 170-370 KM). B pe3yJihTaTe 6bma 

o6HapylKeHa KoppeJil!QJill MelKAY KOHQeHTpauJieH Be-7 Ha 9TJIX BbICOTaX JI BeJIJitIJIHOH noTOKa 9HepmtIHbIX 
COJIHetIHbIX npoTOHOB Ha 3eMJie. . 

B 2007-2012 roAax 9KcnepJIMeHThI no pemcTpaUJIJI Be-7 Ha op6JITax I1C3 "KocMoc" 6bIJIH 

npOAOJilKeHbI.Bcero 6hIJIO npoBeAeHo 6 9KCn03JIUJIII nrracTJIH , no OAHOH B rOA, KaK JI npelKAe, AJill 

perJicTpaQJIJI Be-7 JICnOJib30BaJIJICb MeTaJIJIJitieCKJie nrraCTJIHbI pa3MepoM lOx 10 · CM, KOTOpbie 

ycTaHaBJIJIBaJIJICb Ha BHelliHeH noBepXHOCTJI cnYTHJIKa TaKJIM o6pa30M, 'ITO nJIOCKOCTb nrraCTJIHbI 6bma 

nepneHAJIKYJillpHa HanpaBJieHJIIO ABJIJKeHJill KOCMJitiecKoro annapaTa. npJI ABJilKeHJIJI cnyTHHKa aTOMbI 

Be-7 HaTaJIKJIBaIOTCll Ha noBepxHOCTb nrracTJIHbI JI HaKanJIJIBaIOTCll Ha Hett. no B03BpameHJIIO Ha 3eMJIIO 

npOBOAJIJICll raMMa-cneKTpOCKOnJitieCKJIH aHaJIJI3 paAJIOHYKJIJIAHOro COCTaBa nrracTJIH AJill onpeAeJieHHll 

coAeplKaHJill Be-7 no JIJIHJIJI 478 K9B, KOTopaH B03HJIKaeT npJI pacnaAe Be-7. 

B tieTb1pex 9Kcno3JIUJIHX, npoBeAeHHbIX B 2007, 2008. 2009 JI 2010 roAax, paAJIOaKTJIBHOCTh Be-7 B nrracTttHax 

OKa3arracb MeHbllie 0.5 EK/M2 - nopora perJICTpaUJIJI cneKTpOMeTpOB, npJIMeHl!BIIlJIXCll AJill ee JI3MepeHJill, B 

9KCn03HUJillX 2011 JI 2012 rOAOB aKTJIBHOCTb Be-7 OKa3aJiaCb paBHOII 2.9±1.6 JI 6±1.8 EK/M2 COOTBeTCTBeHHO. 

B 2007-2010 rr. Ha6JIIOAaJICJI MJIHJIMYM COJIHetIHOH aKTJIBHOCTJI, COJIHetIHbie npoTOHHbie co6bITJill (CnC) 

crryqaJIJICb peAKO, a B 2008 JI 2009 rr. Boo6me He 6bIJIO HJI OAHOfO CnC. B OTCYTCTBHe BCilbIIIleK 

KOHQeHTpaUJill Be-7 B aTMOCcpepe onpeAeJilleTCll cpaBHJITeJibHo(c cnC)He60JiblliJIM noTOKOM npoTOHOB rKJI, 
no9TOMY aKTHBHOCTb Be-7 OKa3aJiaCb MeHhllie 0.5 EK/M2. 3Kcn03JIQJIJI 2011 JI 2012 rr. 6bIJIJI npoBeAeHbl Ha 

cpa3e pocTa CA, BO BpeMJI 9TJIX 9KCn03JIUJIH npOJICXOAJIJIJI CnC, npJitieM B 2012 r. BCnbIIIlKJI 6bIJIJI 6orree 

MOIUHbie JI AJIJITeJibHbie, tieM B 2011 r. 

3KcnepJIMeHTbI no perJicTpaUJIJI paAJIOHYKJIHAa Be-7 Ha I1C3 "KocMoc" B 2000-x roAaX noKa3aJIH, 'ITO 

KOHQeHTpaUJill Be-7 Ha op6JITaX cnyTHJIKOB KOpperrJipyeT C BeJIJitIJIHOH noToKa 9HeprJitIHbIX npoTOHOB. 

3TOT BbIBOA corrracyeTCll C pe3yJibTaTaMJI, norryqeHHbIMJI paHee B pa6oTe [1]. 

[1] G.W.Philips, G.H.Share, S.E.King, RA.August, A.J.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,NQ56pp.939-942. 
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O6cepaaTOpm1 Tunka-HiSCORE HaQeneHa Ha pememi:e plIAa cpyttAaMeHTanhHhrx 3aAaq raMMa-acTpOHOMHH 

H cpH3HKH KOCMHqecKHX nyqeti BhICOKHX :rneprttH c IIOMOJ.QblO llIHpOKoyronhHOH ycTaHOBKH (0.6 CTepaAHaH) 

6onbllIOi'I rrnoJ.QaAH (B rrepcrreKTHBe AO 10 KMA2), pacrrono)f(eHHOH B TyHKHHCKOH AOilHHe tt crroco6HOH 

perttcTpttpoBaTb raMMa-KBaHTbI CBepXBbICOKOH 9Heprtttt B Attarraaotte 20 - 1000 TsB H 3apll)f(eHHhie 

K0CMttqecKtte nyqu c sttepmei'l: 100 TsB - 100 IfaB c xopomttM sttepreTnqecKttM tt yrnoBbIM paapemettHeM tt 

BbICOKOH CTaTHCTHqecK0H o6ecrreqeHHOCTblO. ,llnll ynyqmeHHll B03M0)f(HOCTeH pe)f(eKQHH cpOHOBbIX IIIAJI OT 

IIp0TOHOB H lIAep rrpeAnaraeTCll HCIIOilb30BaTb MIOOHHbie AeTeKTOpbI. Ma peaynhTaTOB MOAenttpoaaHHll 

cneAyeT, qTQ MIOOHHbIH AeTeKTOp AOil)f(eH 3aHHMaTh He Mettee 1% OT 061.QeH rrnoJ.QaAH AeTeKTopa IIIAJI. 

PaccMaTpHBaIDTCll paanttqHbie aapttaHTbI M.IDOHHhIX AeTeKTOpOB, MX H3MepttTenbHhIX CHCTeM, a TaK)f(e 

KOHcpttrypaQHH HX pa3MeJ.QeHHll. 

123 

Mccne,QoBaHHe OTKilHKa MIOOHHoro rO,QOCKOIIa YPf AH Ha KOpOHallbHbie 

B1>16poc1>1 Mace 

Author: Mr. ACTAITOB, Haatt 1 
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; Dr. IIIYTEHKO, BttKTop 1
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1 HHHYMJN>ff 

Corresponding Author: iiastapov@mephi.ru 

KopoHanbHbie Bbr6pocbI MaCCbI rrpeACTaBnlIIDT co6oi'l: rttraHTCKHe o6'beMbI contteqHoro BeJ.QeCTBa, 

BblpbIBaIOJ.QHeCll C IIOBepXHOCTH ConHQa. fu rrpOXO)f(AeHHe qepe3 renttoccpepy BhI3hIBaeT H3MeHeHHll IIOTOKa 

rrepBHqHbIX KOCMHqecKHX nyqei'l: B Me)f(rrnaHeTHOH cpeAe, qTo, B CBOIO oqepeAh, BbI3hIBaeT aHH30Tporrttro 

BTOpHHqHhIX KOCMJfqecKHX nyqeu B aTMOccpepe 3eMnH. MrooHHbIH rOAOCKOII yp Ar AH II03BOnlleT 

perttCTpttpoBaTb H3MeHeHHll noKanbHOH aHH30TpOIIHH IIOTOKa MIOOHOB BO BpeMll TaKHX co6hITHH. B pa6oTe 

rrpttB0AlITCll peaynhTaThI aHannaa H3MeHeHHH rrapaMeTpOB noKanbHOH aHH30TpOIIHH IIOTOKa MIOOHOB, 

3aperttcTpttpoBaHHhIX MIOOHHhIM rOAOCKOIIOM YPAfAH (Ha IIOBepxHOCTH 3eMntt), BO BpeMll KOpottanbHbIX 

Bbr6pocoB Mace, oTo6paHHhIX no AaHHhIM Kopottorpaqia LASCO C2/C3 (crryTHHKOBhre AeTeKTOpbr). TaK)f(e 

rrpeACTaBneHbI AOnroBpeMeHHhie BapttaQHH noKanbHOH aHH30TpOIIHH IIOTOKa MIOOHOB B rrepHOA c 2008 no 

2013 rr, BKnroqaroJ.QHH pa3nttqHbie cpa3bI contteqHoH aKTHBHOCTH H COOTBeTCTBYIDI.QHe KoppenlIQHH c 

rrapaMeTpaMH Me)f(rrnaHeTHOH cpeAhI. OTAenhHO paccMaTpttBaeTCll OTKnHK MIOOHHOro roAOCKOIIa Ha cepHro 

He reoscpcpeKTHBHbIX co6bITHH, rrpott30llieAllIHX B ttrone 2012 roAa, KOTOpbie IIOKa3antt HOBhie B03MO)f(HOCTH 

Ha6nroAeHHH IIOA06HbIX co6hITHH Ha IIOBepXHOCTH 3eMnH. 
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BpeMeHHble JI 9HepreTHl.JCCKHe xapaKTepHCTHKH BCIIJICCKOB 

BblCOK09HeprHl.JHblX 9JICKTpOHOB B MarHHToccf>epe 3eMJIH, CmI3aHHI,IC C. 

reocf>H3Hl.JCCKHMH rrpo~eccaMH 

Author: Dr. AnEKCAH.llPHH, Cepreii 1 

Co-Authors: Prof. fAJibTIEP, ApKa11nii 2
; Mr. JKAPACTIAEB, TnMyp 2

; Dr. KOn.llAIIIOB, Cepref1 2 

1 National Research Nuclear University ''MEPhl" 
2 National Research Nuclear University MEPhI 

Corresponding Author: syaleksandrin@mephi.ru 

CerOAHll 60JibllIOH IIHTepec Bbl3bIBaIOT IICCJieAOBaHIIll II3MeHeHIIH paAIIaQIIOHHbIX ycrrOBIIH B OKOJI03eMHOM 

KOCMIIqecKOM npocTpancTBe (OKIT) BHe 30Hbl paAIIaQIIOHHoro nollca (PIT), npOllBJillIOIQHXCll KaK BcnrreCKH II 

6bICTpbie BapIIaQIIII nOTOKOB 3apmKeHHbIX qacTIIU B IIIIIpOKOM AIIana30He 3HeprIIil:. K HaCTOllIQeMy 

BpeMeHII 6bIJIO BbIIlOJIHeHO 3HaqIITeJibHOe qIIcrro 3KCnepIIMeHTaJibHbIX pa6oT B 3TOM uanpaBJieHHII. 

Heo6XOAIIMO OTMeTIITb, qTo HaII6orree Ba)KHbie pe3yJihTaTbI 6bIJIII norryqeHbl no AaHHbIM cnyTHIIKOBbIX 

3KcnepHMeHTOB KaK AJill BhICOKIIX 3HeprIIil: (5-50 M3B), TaK II AJill HII3KIIX (0,3-5 M3B). Bbrna BhlllBrreua 

B3aIIMOCBll3b Me)KAY BcnrrecKaMH 3JieKTpOHOB II pa3JIIIqHbIMII MarHIIToccpepHbIMII II reocpII3IIqeCKIIMII 

npoueccaMII (ceil:CMIIqecKIIMII, rpo30BbIMH II AP,), II npII 3TOM noKa3aHo, qTQ MexaHII3M cpopMHpOBaHHll 

BcnrreCKOB BbICOK03HeprnqHbIX 3JieKTpOHOB BO BHyTpeHueil: 30He MarHHTOccpepbl (L<2) CBll3aH C 

JIOKaJibHbIMII B03MyIQeHHllMH PIT, conpoBO)KAaIOIQHMIICll BbICbIIlaHIIllMII 3JieKTpOHOB. EcrrH HX 3epKaJihHble 

TOqKH HaxOAllTCll He CJIHIIIKOM rrry6oKo B OCTaToqnoil: aTMoccpepe (BbIIIIe 60-80 KM), TO o6rraKO TaKIIX qacTHU 

Apeil:cpyeT BOKpyr 3eMrrII BAOJih L-o6orroqKH, coAep)KaIQeil: 3ouy rroKarrhnoro B03MyIQeHIIll PIT. ITpII 3TOM 

3JieKTpOHbl C 3HeprHllMH 6orree HeCKOJibKIIX M3B HMeIOT nepHOA AOJirOTHOro Apeil:cpa MeHee AeCl!TH MIIHYT, 

H o6rraKO qacTHU 6hICTpo YXOAHT H3 o6rraCTH B03MyIQeHHll PIT. ITpH nepeceqenHH KOCMifqecKHM annapaTOM 

3TOH L-o6orroqKII npn6ophr perncTpnpyIDT BcnrrecK qacTIIU, H · MecTo ero perncTpaunn He coBnaAaeT c 

AOJirOTOH 30Hbl B03MyIQeHHll PIT, TeM He MeHee, o6rraKo 3JieKTpOHOB ueceT HHcpoptrnQHIO O ee KO0pAHHaTax. 

B AaHHOH pa6oTe AJill npoBeAeHHll AeTaJihHOro aHaJIH3a norryqeHHbIX 3KcnepIIMeHTaJibHbIX pe3yJibTaTOB 

npoBeAeno qIIcrreHHOe MOAerrnpoBaHHe npoueccoB pacnpocTpaneHIIll o6rraKa BhIChmaBIIIIIXCll 3JieKTpOHOB B 

ManrnTOccpepe 3eMJIII. B pacqernx yqHTb!BaJIIICb pa3Mepbl o6rraCTII JIOKaJibHoro B03MyIQeHHll PIT B 

L-npocTpaHCTBe, 3HepreTIIqecKIIH cneKTP BbIChIIlaBIIIIIXCll qacTIIU, 3aBHCIIMOCTH CKOpOCTH AOJirOTHOro 

Apeil:cpa 3JieKTpOHOB OT HX 3HeprHH, L-KOOPAHHaTbl, nIITq-yrrra, a TaK)Ke MOAeJIIIpOBaJIHCb cpoHOBble nOTOKII 

3JieKTpOHOB arrb6eAO B OKIT H xapaKTepHCTIIKII AeTeKTHpyIDIQeil: annapaTypbl (3uepreTnqecKIIH AIIana30H, 

3HepreTnqecKoe H yrrroBoe pa3peI1IeuIIe). feoMarnIITHoe none 3aAaBarroch AHnorreM, AJIHTeJihHOCTh 

JIOKaJihHoro B03MyIQeHIIll PIT cqnTarracb MaJiblM no cpaBHeHHIO C nepHOAOM AOJifOTHOro Apeil:cpa qaCTHQ. 

6hIJIH paccqHTaHbl BpeMeHHbie npocpIIJIH H 3HepreTHqecKHe cneKTpbl BCnJieCKOB BbICOK03HepmqHbIX 

3Jie.KTpOHOB ~rrll' pa3Hb!X B03MyIQeHHbIX L-o6orroqeK II ycrrOBHH IIX nepeceqeHHll KOCMIIqecKIIM annapaTOM, 

BbIIlOJIHeH, aHaJIII3 3BOJIIOQIIII 3HepreTIIqecKIIX cneKTpOB qacTIIU B TeqeuIIe BpeMeHII perIICTpaQIIII 

BcnnecKa. BhIJIII II3ytieHbl 3aBIICIIMOCTH BpeMeHII (t) perIICTpauim OTAeJihHbIX qacTIIU OT IIX 3HeprIIII (E) BO 

BpeMll Ha6mo_AeHIIll BC:nrrecKa B ycrrOBIIllX, MOAeJIIIPYffi!QIIX perIICTpaQIIIO BcnrrecKa 3JieKTpOHOB, B pearrbHOM 

cnyTHIIKOBOM 3J:<Cnepm.i:enTe. IToKa3aHO, qTQ npII onpeAeJieHHbIX ycrrOBIIllX B AByMepHOM npocTpaHCTBe 

KOOpAIIHaT E 'ri: . t MO)KHO BhIAeJilITb co6bITIIll (3JieKTpOHbI), KOTOpbie rpynnIIpyIOTCll BAOJib JIHHIIII, 

onpeAeJilleMOH 3aBIICIIMOCTbIO CKOpOCTII AOJifOTHOro Apeil:cpa qacTIIU OT IIX 3HeprIIII. Ha_ OCHOBe 

pe3yJibTaTOB ~poBeAeHHbIX pacqeTOB Bb!IlOJIHeH aHaJIII3 pacnpeAeJieHIIH qacTIIU no E II t KOOpAIIHaTaM AJill 

BcnrrecKoB 3JieKTponoB, 3ape_rIIcTpIIpoBaHHhIX B cnyTHIIKOBhIX 3KcnepIIMenTax «APl1HA» II «BCITJIECK» II 

norryqeHbl yKa3aHHll Ha npol!BJieHIIe KOpperrl!QIIH Me)KAY E II t, COOTBeTCTBYIOIQee onIICaHHOH BbIIIIe 

oco6euuocTII B rpynnIIpoBKe qacTIIU. 
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,[{nll MOHHTOp1rnra KOCMff<reCKOH noro.n;bl HCil0Ilh3YIOTCll .n;aHHbie .n;eTeKTOpOB, pa3MeIQeHHblX Ha 

KOCMHtJeCKHX cnyTHHKax H Ha noaepXHOCTH 3eMnH. O.n;HHM Jf3 TaKHX .n;eTeKTOpOB llBillleTCll MIOOHHbIH 

ro.n;ocKon YPArAH, cocTOlllQHH H3 tJeTh1pex He3aBHCHMhIX cynepMo.n;yneif (CM), nnoIQa.n;h KIDI<,goro ~11 
M' 2. CynepMo.n;ynH perHCTpHpyIOT yrnoaoe pacnpe.n:eneHHe IlOTOKa MIOOHOB B WHpOKOM .n:nana30He 

3eHHTHbIX yrnoB, tJTO Il03BOillleT nonyqaTb HHq>OpMaQHIO O aapHaQJfllX KaK ero HHTeHCHBHOCTH, TaK H ero 

yrnoBbIX xapaKTepHCTJfK. TpH cynepMo.n;ynll HenpepbIBHO HaxO.O:llTCll. B pe)KHMe perHCTpaQHJf, a 0.0:JfH CM 

HCil0ilh3yeTCll B OCH0BHOM .0:Illl TeCTHpoBaHHll Jf KanH6poBKH .n;eTeKTOpOB pa3nHtJHOro THila. L{aHHbie 

Ha6npaIOTCll no MHHYTHbIM HHTepaanaM BpeMeHH (Ka.n;paM) n co.n;ep)KaT MaTpHQbl yrnoBblX pacnpe.n:eneHHH 

H K0HTpOilbHYIO HHq>OpMaQHIO. lfa nonyqeHHblX OT OT.n;enhHbIX CM MHHYTHbIX Ka.n;poB <f>opMttpyeTCll 

CBO.O:HblH MHHYTHbIH Ka.n;p .n;aHHblX, KOTOpbiH coxpaHlleTCll Ha )KeCTKOM H0CHTene H llBnlleTCll HCX0.O:HbIM .0:Illl 

nocne.n:yroIQeif o6pa6oTKH H aHanH3a. L{aHHbie YP Ar AH o6pa6aTbIBaIOTCll B pe)KHMe peanhHoro apeMeHH 

nocne coxpaHeHHll cao.n;Horo MHHYTHoro Ka.n;pa BHYTPH 6HHapHoro tJacoaoro <f>auna. Ilepno.n;HtJeCKH 

(Ka)K.0:ble 5 MHHYT H B HatJane Ka)K.n;oro tJaca) .n:enaeTCll o6pa6oTKa nonytJeHHblX .n;aHHbIX, pe3}'IlbTaTaMH 

KOTopoif llBilllIOTCll BpeMeHHbie Pll.0:bl xapaKTepHCTJfK yrnoBblX pacnpe.n:eneHHH, 2D-<J>ypbe H BeHBneT 

aHanH3a. J,fao6pa)KeHJfll TeKyIQHX rpaq>HKOB BpeMeHHbIX pll.O:0B Jf MaTpHQ aapHaQHH yrnoBbIX 

pacnpe.n;eneHHH ny6nHKYIOTCll Ha caifTe 9KcnepHMeHTanbHoro K0MnneKca HEBOL{ B ceTH 11HTepHeT. 
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,[XeTeKTHpyrorn;all rncTeMa qepeHKOBCKoro BOgHoro geTeKTopa, (qBLX) HEBOLX npegcTaBJilleT co6oii: 

npocTpaHCTBeHHYIO peweTKY c pacnoJIO)KeHHbIMH B y3nax KBa3IIC<pepw1ecKHMH MogynllMH (KCM), 

perHCTpHpyrorn;HMH qepeHKOBCKOe H3JiyqeHH:e OT peJillTHBHCTCKHX 3apll)KCHHbIX '!aCTHII (Bcero B peweTKe 91 

KCM). 

MaJibiii: war npocTpaHCTBeHHOii: peweTKH ( ~5 pagH:aQHOHHbIX egHHHII) II lIIHpOKHH gH:HaMH:qecKHH 

gHana30H perHCTpHpyeMbIX CHfHaJIOB no3BOJillIOT HCCJiegoBaHHll KaCKagHbIX JIHBHeH, reHepHpyeMbIX B Boge 

MIOOHaMH. Ha nepBOM 3Tane 6hma pelIIeHa 3agaqa BOCCTaHOBJieHH.ll KacKagHOH KpHBOH gJill JIHBHeH, OCH 

KOTOpbIX onpegenllJIHCb no MIOOHaM c noMOIIJ;bIO KoopgHHaTHoro geTeKTopa LXEKOP, pacnoJio)KeHHoro 

BgOJib 6oKOBbIX CTeHOK qB,[X. 

B HaCTOllIIJ;eH pa6oTe paccMOTpeHO peweHHe 3agaqH B IIrnpOKOH reoMeTpHH, KOrga BOCCTaHOBJieHHe 

napaMeTpOB KaCKaAOB C HeH3BeCTHbIM HanpaBJieHHeM OCH ocyrn;eCTBJillJIOCb Ha OCHOBe TOJibKO aMnJIHTyg 

OTKJIHKOB <I>3Y qBn. OT6HpaJIHCb co6bITHll, B KOTOpbIX cpa6oTaJIO He MeHee 60 KCM H:3 91. IloMHMO 

KacKagoB OT MIOOHOB, Bbipa6oTKa gaHHOro TpHrrepa MO)KeT 6bITb BbI3BaHa po)KgeHHeM KacKagoB OT 

agpoHOB, npoXO)KgeHH:eM IIIAJI II MIOOHHbIX rpynn. Ilogxog K BbigeJieHHIO KacKagHbIX JIHBHeii: C 

HeH3BeCTHOH OCbIO cpegH TaKHX co6bITHH OCHOBaH Ha HCnOJib30BaHHH nopllgKOBbIX CTaTHCTHK OTKJIHKOB 

KCM. B ~n HEBOLX, HMeIOrn;eM IlJIOTHYIO pelIIeTKY H3MepHTeJibHbIX Mogy.neii:, npH B03HHKHOBeHHH 

KacKaga MogyJIH C HaH:60JiblIIHMH aMnJIHTygaMH OTKJIH:Ka gOJI)KHbI o6pa30BbIBaTb KOMilaKTHYIO rpynny, 

reoMeTpHll KOTOpoii: MO)KeT CJIY)KHTb npH3HaKOM KacKaga. AnropHTM OT6opa H npHeMJieMbie pa3Mepb1 

rpynnbI Mogyneii: OTpa6aTbIBaJIHCb Ha o6yqarorn;eii: BbI60pKe, COCTOlllll;eH H3 paHee OT06paHHbIX KaCKagoB C 

H3BeCTHOH OCbIO. 

B goKJiage npegcTaBJieHbI nepBbie pe3yJibTaTbI HCCJiegoBaHHll KaCKagHbIX JIHBHeH B gHana30He 3eHHTHbIX 

ymoB OT 60 go 90 rpagycon H 3Heprnii: oT 10 f3B go 10 T3B. PeKoHCTPYKIIHll H aHaJIH3 oT06paHHbIX 

KacKagoB no3B0JillIOT Ha gna nopl!gKa yneJIHqHTb CTaTHCTHKY co6bITHH B o6JiaCTH BbICOKHX 3HeprHH II 

pacwHpHTb gttana30H 3eHHTHbIX yrJIOB no cpaBHeHHIO C paHee HCnOJib30BaBlIIHMCll nogxogoM. 
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Mccrrep;oBaHJHI IIOTOKa arr1>6e,n;H1>1X MIOOHOB Ha 9KCIIepHMCHTaJihHOM 
1<0Mrrrre1<ce HEBO.ll:-.ll:EKOP · 
Author: KPYrJIMKOBA, BepomtKa 1 

Co-Authors: Dr. BAPBAIIIHHA, HaTaJibll 1; Mr. KMH.[{HH, Bm<Top 1
; KOBhIJIHEBA, EKaTepJrna 1; KOKOYJIHH, PocmCJian 1

; 

KOMTIAHHEU, KoHCTaHTJIH 1
; Prof. ITETPYXillf, AHaToJinlf 1; Dr. XOXJIOB, CeMeH 1

; Dr. IIIYfEHKO, Bm<Top 1; r-a. HKOBJIEBA, 

ErreHa 1
; .[{-p. HIIIHH, Hropb 1; qEPHOB, .[{MHTpnli 1

; BOf.[{AHOB, AJieKcelf 1 

1 HIDIY Mlfr:>fr 

Corresponding Author: vskruglikova@mephi.ru 

I1ccne,n;oBaHire OKOJioropH30HTaJII,HOrO noTOKa aTMOCq>epm,Ix MIOOHOB npe,n;cTaBJilieT HHTepec KaK C ToqKH 

3peHH51 H3yqeHH51 KOCMHqecKHX nyqe:rr BbICOKHX :meprn:rr, TaK H .0:Jlil OQeHKH q>OHa B He:rrTpHHHbIX 

9KcnepHMeHTax. Oco6bIM HHTepec npe,n;cTaBJI51eT o6nacTb 3eHHTHblX yrnoB 60JibIIIHX 90 rpa.n;ycoB, B KOTopo:rr 

perHCTpnpyroTCil TaK Ha3bIBaeMble aJib6e)'.IHbie MIOOHbl - aTMOCq>epHbie MIOOHbI, pacce51HHbie B BepXHIOIO 

nonycqiepy. 

3KcrrepHMeHTaJibHbIM KOMnJieKc HEBO.[{-.[{EKOP srnm1eTcil no.n;xo.n;mQeiI cncTeMOM ,n;Jiil nccne.n;oaaHHil 

noToKa aJib6e,n;HbIX MIOOHOB Ha noaepXHOCTH 3eMJIH. Koop,n;HHaTHO-TpeKOBbIM ,n;eTeKTOp .[{EKOP, no3BOJI51eT 

BbI,n;eJii!Tb TpeKH OKOJioropH30HTaJibHbIX MIO0HOB C yrJIOBOM TOqHOCTbIO nyqwe 1 rpa.n;yca, 

npocTpaHCTBeHHOM - OKOJIO 1 CM. Tipn ncnoJib30BaHHH MeTO,n;a MaKCHMaJibHOro npaa.n;ono.n;o6n:51 aHaJIH3 

aMnJIHTY.O: OTKJIHKOB cf>9Y l!B.[{ HEBO.[{ · no3BOJIHeT onpe.n;enn:Tb HanpaaneHne .n;an::>KeHHH MIOoHa c 

Bep0i!THOCTbIO OIIIH6KH .n:o lOA {-8}. 
B .O:OKJia,n;e npHBO.O:HTCH nepBbie pe3yJibTaTbI HCCJie,n;oBaHHH noT0Ka aJib6e,n;HblX MIOOHOB no ,n;aHHbIM 

9KCIIepHMeHTaJibHOM cepHH c ,n;eKa6pH 2011 no MapT 2013 ro.n;a c noporoBOM 9Heprne:rr 7 faB B HHTepaane 

3eHHTHbIX yrnoB .n;o 95 rpa.n;ycoB. 
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Mccrre,u;oBaHne BpeMeHHblX H3MeHeHHM aMIIJIHTY.D;HbIX crreKTpOB 

q,op6yrn-rroHH)KeHHM ,D;JIH pa3JIJfqHblX THIIOB rerrnocq,epHbIX 

B03MyI.QeHnn 

Author: Ms. HKOBJIEBA, EneHa 1 

Co-Authors: Mr; ACTATIOB; lfoaH 2
; Dr. BAPBAIIIHHA, HaTaJibll 2

; Dr. JlMIITPHEBA, AHHa 2
; Ms. KOBbIJI51EBA, AHHa 2

; Ms. 

MHIIIYrnHA, 10mm 2
; Prof. IIETPYXHH, AHaTOJilifi 2

; CHTbKO, Orrbra 2
; Jl-p. lIIIIHH, Hropb 2 

1 HaljUOHaJlbHblU ucCJieiJoBamenbcKuu HiJepHblU JHU6epcumem «MH'llfi» 
2 HI15IY MH'llfi 

Corresponding Author: eiyakovleva@mephi.ru 

Hccrre.n;OBamrn cpop6yII1-IlOHHJKeHHH Be.n;yTcl! B OCHOBHOM c IlOMOI.QbKl CeTH HeiiTpOHHbIX MOHHTOpOB, 

noKpbIBaK>I.QHH BeCb 3eMHOH II1ap. L{rrll aHaJIH3a 9HepreTttl!eCKHX xapaKTepttCTHK cneKTpa BO BpeMl! <I>IT C 

IlOMOI.QbKl HeHTpOHHbIX MOHHTOpOB HCilOJib3yeTCll MeTO,Il; rrro6arrbHOH C'beMKH. B TO lKe BpeMl! no.n;o6Hbie 

HCCJie.n;oBaHHll MOlKHO npoBO,Il;HTb If B IlOTOKe MK>OHOB (B o6rracTH 9Heprttii Bbillle 10 fsB) C IlOMOI.QbKl 0,Il;HOH 

ycTaHOBKH - MIOoHHoro ro.n;ocKona (Mr) YP Ar AH, o6rra.n;aK>I.Qero IIIHpoKoii anepTypoii H BbICOKHM 

yrrroBbIM pa3peII1eHHeM (1-2 rpa.n;yca), H cnoco6Horo perHcTpHpoBaTb MKlOHbI no.n; pa3JIH'IHbIMH 

3eHHTHbIMH yrrraMH. Mr YPArAH no3BOJIHeT Hccrre.n;oBaTb <I>IT B IIIHpoKoM sHepreTH'lecKoM HHTepBarre Ha 

pa3HbIX CTa,D;HllX pa3BHTHll co6bITHll B 0,Il;HOH TO'!Ke Ha6rrro.n;eHHll. 1IyBCTBHTeJibHOCTb .n;aHHbIX MKlOHHOro 

ro.n;ocKona K noKaJaTerrro sHepreTHtiecKoro cneKTpa KIT o6ycrroBrreHa TeM, 'ITO 3a reHepaQHK> MK>OHOB, 

perHCTpHpyeMbIX npH pa3HbIX 3eHHTHbIX yrrrax, OTBeTCTBeHHbI nepBHl!Hbie tiaCTHQbI C pa3IIOH 

scpcpeKTHBHOH SHeprneii. MrooHHbIH ro.n;ocKon YP Ar AH BO BpeMH cpop6yII1-nOHttlKeHHH tIYBCTBHTerreH K 

9HeprmiM nepBH'IHblX 'laCTHQ npHMepHo OT 5 .n;o 65 fsB. 
B pa6oTe HCCJie.n;yroTCll cpop6yII1-IlOHHlKeHHll 3a nepHO,Il; 2007-2013 rr. no .n;aHHbIM MKlOHHOro ro.n;ocKona 

YP Ar AH. L{rrH norrytieHHH sHepreTH'lecKoro cneKTpa aMnrrttTy.n; <I>IT B noToKe MK>OHOB 11cnoJib3YK>TCH 

cpyHKQHH CBll3H nepBH'IHOro H BTOpH'IHOro IlOTOKOB KIT ,D;Jill CTaTHCTH'leCKH 0,Il;HHaKOBO o6ecnetieHHbIX 

IIllTH 3eHHTHo-yrrroBbIX HHTepBaJIOB (0-17, 17-26, 26-34, 34-44 H 6orree 44). AHaJIH3 9HepreTH'leCKHX 

xapaKTepttCTHK IIpOBO,Il;HTCll Ha OCHOBe 3aBHCHMOCTH aMIIJIHTY.D:bI na.n;eHHll HHTeHCHBHOCTH MK>OHOB KIT OT 

cpe.n;HerrorapH!pMHtieCKOH 9HeprHH nepBH'!HbIX 'laCTHQ, .n;aK>I.QHX BKJia.n; B H3MeHeHHe TeMna C'leTa Mr 

YP Ar AH. Xopolllee BpeMeHHoe pa3peII1eHtte Mr YP Ar AH no3BOJIHeT ttccrre.n;oBaTb .n;HHaMHKY noKa3aTerrH 

aMIIJIHTY,D;Horo cneKTpa B pa3JIH'IHbie MOMeHTbI BpeMeHH. ITorrytieHa BpeMeHHal! 3aBHCHMOCTb IIOKa3aTeJill a 

aMIIJIHTY,D;Horo cneKTpa KaCKa,D;HbIX <I>IT, Bbl3BaHHbIX pa3JIH'!HbIMH THilaMH B03MyI.QeHHH COJIHe'IHOro BeTpa. 

3HatieHHll IIOKa3aTeJill cneKTpa a BO BpeMll rerrHoccpepHbIX B03MyI.QeHHH HaXO,D;l!TCll B npe.n;errax OTO .n;o -1, a 

B neptto.n; MeJK.n;y B03MyI.QeHHllMH noKa3aTeJib cneKTpa 6orree «MllfKHH», OT -1 .n;o -2. 
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l13MepeHHe cneKTpa IlOKailbHOH ITilOTHOCTH 3apmKeHHbIX qacTHIJ; Ha 

ycTaHOBKe CKT 
Author: Mr. AMERhtJAKOB, Mnxam1 1 

Co-Authors: BOfJlAHOB, AneKceft 1
; HCAKOB, BmmnMnp 1

; KOKOYnHH, PocmCJiae 1
; Prof. TTETPYXHH, AHaToJIHH 1

; Dr. XOXROB, 
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Corresponding Author: mbamelchakov@mephi.ru 

CHcTeMa KaJm6pOBOtJHbIX TeJiecKonoB (CKT) nepBOHatJaJibHO 6bma C03]l;aHa ]l;Jill KaJIH6pOBKH onTHtJeCKHX 

MO]l;yneif tJepeHKOBCKoro BO]l;HOro ]l;eTeKTOpa HEBO,[{. OHa BKJIIOtJaeT B ce6ll ]];Be nJIOCKOCTH (8xl0 MA2) 

Cl(IIHTHJIJilll(HOHHbIX CtJeTtJHKOB (40x20x2 CMA3), pacnoJIO)l(eHHbIX B perynHpHOM nopllll;Ke. B Ka)l(]l;OH 

nJIOCKOCTH HaXO]l;HTCll 40 ]l;eTeKTOpOB. O]:J;Ha H3 nJIOCKOCTeH pacnoJIO)l(eHa Ha KpbIIIIKe tJepeHKOBCKOro 

]l;eTeKTopa, a Apyrall - Ha ero ]];He, Ha rny6ttHe 8.4 M BO]l;bI. B HaCTOlIII.(ee BpeMll perHCTpttpyIOII.(all CHCTeMa 

ycTaH0BKH CHa6)1(eHa JIOrHtJeCKHMH tt aMnJIHTYAHbIMH KaHanaMH perHcTpal(HH. Ka)l(]l;bIH aMnJIHTYAHbIH 

KaHaJI cnoco6eH H3MeplITb 9HeprOBbI]l;eJieHHe B ]l;Hana3oHe OT 0.2 _AO 50 peJilITHBHCTCKHX tJaCTHI.(, tJTO 

o6ecnetJHBaeT B03MO)l(HOCTb aHaJIH3a MHorotJaCTHtJHbIX co6bITHH, Ilo9TOMY CKT MO)l(eT 6b!Tb HCnOJib30BaHa 

]l;Jill HCCJie]l;OBaHH.11 IIIAJI. Bcne]l;CTBHe Toro, tJTO pa3Mep ycTaHOBKH HaMHOro MeHbllle xapaKTepHbIX 

pa3MepoB IIIAJI, npo6neMaTHtJHO HCnOJib30BaTb Tpall;Hl(HOHHbIH MeTO]l; peKOHCTPYKUHH napaMeTpOB 

JIIIBHeif no q>yHKI.(HH nnoTHOCTH pacnpe]];e.Ji:eHH.11 (<l>IIP) tJacTHI.(. Ilo9TOMY ]];JI.II HCCJie]l;oBaHH.11 IIIAJI Ha CKT 

rrcnoJib3yeTCll MeTO]l;, OCHOBaHHbIH Ha q>eHOMeHOJIOfHH JIOKaJibHOH nnoTHOCTH perHCTpHpyeMbIX 

3apH)l(eHHbIX tJaCTHI.(. CneKTp JIOKaJibHbIX nJIOTHOCTeif BOCCTaHaBJIHBaeTC.11 ABYM.11 cnoco6aMH: no KpaTHOCTH 

cpa6oTaBIIIHX ]l;eTeKTOpOB B BepxHeif nnocKOCTH (oT 3 AO 40) H no aMnJIHTYAHbIM ]l;aHHbIM CtJeTtJHKOB. 

IloKa3aHO, tJTO Ha ycTaHOBKe CKT MO)l(HO BOCCTaHaBJIHBaTb cneKTp JIOKaJibHbIX nJIOTHOCTeif 3ap.11)1(eHHbIX 

tJaCTHI.( B ]l;Hana30He 3HatJeHHH OT 0.5 AO 500 MA-2, tJTO COOTBeTcTByeT notJTH TpeM nop.11]:J;KaM no 9HeprHH 

nepBHtJHbIX tJaCTHI.(, 
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Koopp;HHaTHO-TpeKOBaH ycTaHOBKa Ha ;a;peftq>OBblX KaMepax )];JIH 

Hccne;a;oBaHHH KOCMHqecKHX nyqeft CBepXBbICOKHX 3HeprHM 

Author: Mr. 3A,llEEA, Erop 1 

Co-Authors: Mr. AMTTHJIOfOB, HttKorra11 1
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Ilpe):ICTaBJieH npoeKT KOOp.J:IHHaTHO-TpeKOBOH ycTaHOBKH Ha .r1pefiq>OBbIX KaMepax, npe.r1Ha3HaqeHHOH .J:lllll 

COBMeCTHOH pa6oTbl c qepeHK0BCKHM BO,J:IHbIM ,J:leTeKT0pOM HEBon (HI151Y MI1<l>I1). 

I1cnoJib30BaHHe 6oJibIIIHX .r1peHq>OBbIX KaMep (4000x508x112 MMA3), pa3pa6oTaHHbIX B 11<1>B3 .J:lllll 

9KCnepttMeHTOB Ha HeHTpHHHOM KaHarre ycKopttTeJil! Y-70, I103BOJil!T C03,J:laTb YHHKaJibHbIIf 

KpynHOMaCIIITa6HbIH ,J:leTeKTOp nrro~a,J:lbIO 270 MA2 .J:lllll HCCJie,J:I0BaHHll MH0roqacTifqHbIX co6hITHif TI0,J:I 

60JibllIHMH 3eHHTHbIMH yrnaMH, reHepttpyeMbIMH KOCMHqecKHMH qacTm:~aMH CBepXBbICOKHX 9HeprHif. B 
.J:IOKJia):le npHB0,J:ll!TCll pe3yJibTaTbl HCCJie,J:IOBaHHll xapaKTepHCTHK .r1pefiq>OBbIX KaMep B IlOTOKe MIOOH0B 

K0CMHqecKHX nyqefI, npoBO,J:IHBIIIerocl! Ha CTeH,J:laX, C03,J:laHHbIX .J:lllll 9TOH QeJIH B HOU: HEBon. Ilo ):laHHbIM 

MO,J:leJIHpOBaHHll perttcTpaQHH , OKOJioroptt30HTaJibHbIX MIO0H0B ):leTeKTOp0M H3 .r1pefiq>OBbIX KaMep H 

qepeHK0BCKHM B0,J:IHbIM ):leTeKTOp0M pa3pa6oTaHbl 6JIOK-CXeMa H OCH0BHble 9JieMe_HTbl TpHrrepHOH CHCTeMbI 

H CHCTeMbI c6opa ,J:laHHblX ycTaHOBKH. Ilpe):lcTaBJieH npoeKT pa3Me~eHHll .r1peffq>OBblX KaMep B0Kpyr 

qepeHK0BCKoro BO,J:IHOro ):leTeKTopa. 
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YqeT TeMrrepaTypHoro pa3pe3a aTMOC<pepbI B ,QaHHblX MIOOHHOro 
ro.QocKorra YP Ar AH c ncrrorr1,3oBaHneM .QaHHblX QAO, GDAS n 
11H<popMa~11n "AJil1CA-CK": 2007-2014 rr. 

Author: Dr. ,UMIITPHEBA, AHHa 1 

Co-Authors: Dr. BAPBAIIIHHA, Hatanhll 1
; Ms. KOBbIJUIEBA, AHHa 1

; Dr. IIIYTEHKO, Bmcrop 1
; Ms. 51KOBJIEBA, ErreHa 1; .ll-p. 

IDIIBH, Hroph 1
; tJEPHOB, .llMHTpHii: 1 

I HH5IY MH-:>ft 

Corresponding Author: andmitriyeva@mephi.ru 

IlpII IICCJie,I:IOBaHIIII BapIIaQIIH noTOKa MJOOHOB, BbI3BaHHbIX BHeaTMOC<pepHbIMJI llBJieHIIllMII, Heo6XO,I:IIIMO 
BHOCHTI, nonpaBKII Ha TeMnepaTypHbIH 3<p<peKT (T3). L{Jill 3TOro Heo6xo,I:IIIMO 3HaTb 3aBIICIIMOCTI, 
TeMnepaTy pnr B03,I:lyxa OT BbICOTbI. O61,rqHo 3TY IIHq>OpMaQIIJO nonyqaroT no ,I:laHHbIM 3anycKOB 
a3ponorIIqecKIIX 30H,I:IOB. AJinTepHaTIIBHI,IMII IICTOqHIIKaMII IIH<popMaQIIII llBJillJOTCll ,I:laHHbie cnyTHIIKOBbIX 
Ha6JIJO,I:leHIIH, a TaK:>Ke ,I:laHHbie, nonyqaeMble npII noMOIQII MO,I:leJie:i'I aTMOC<pepbI ,I:IJill nporH030B norO,I:lbI. 
B HaCTOllll(ee BpeMll B OKOJI03eMHOM npocTpaHcTBe <pyHKQIIOHJipyeT qeTnrpe cnyTHJIKa NOAA, Ha KOTOpbIX 
ycTaHOBJieHbI ,I:leTeKTOpbI, no3BOJlllJOil(IIe BOCCTaHaBJIIIBaTI, napaMeTpbr aTMOC<pepbI. CnyTHIIKOBbie ,I:laHHble 
MO:>KHO nonyqaTI, npII noMOIQII npIIeMHOH CTaHQIIII "AJIIIca-CK", KOTopall 61,ma ycTaHOBJieHa Ha 
TeppIITOpIIII HH.HY MH<l>H B Hoi:r6pe 2013 r. 3aBIICIIMOCTb ,I:laBJieHIIll, TeMnepaTypnr II BJia:>KHOCTII OT BbICOTbI 
MO:>KHO TaK:>Ke nonyqIITI, no ,I:laHHbIM qIIcJieHHOH MO,I:leJIII aTMOC<pepbI ,I:IJill npe,I:1CKa3aHIIll norO,I:lbI, 
pa3pa6oTaHHOH NCEP NOAA - fno6annHoil: cIIcTeMbI c6opa .r1aHHnrx (The Global Data Assimilation System, 
GDAS). Ilpoae.r1eHo cpaBHeHIIe BepTIIKaJibHbIX npoq>IIJie:i'I TeMnepaTypnr, nonyqaeMbIX co cnyTHIIKOB II no 
MOAeJIII GDAS, c .r1aHHbIMII UeHTpannHo:i'I A3ponomqecKo:i'I O6cepaaTOpIIII (r.L{onronpyAHnr:i'I) AJill 
CTaH,I:lapTHI,IX II3o6apIIqecKIIX ypoBHeH. Cpe,I:IHee 3HaqeHIIe pa3HOCTII TeMnepaTyp <LiT> ,I:IJill 60JII,IIIIIHCTBa 
ypoBHe:i'I He npeBbIIIJaeT 1°. 
Ilpoae.r1eHa KoppeKTIIpOBKa ,I:laHHbIX YPAfAH Ha TeMnepaTypHnr:i'I 3<p<peKT no .r1aHHbIM UAO, cnyTHIIKOB II 
GDAS. Ilpe.r1cTaBJieH TeMn cqeTa ycTaHOBKII YPAfAH 6e3 KoppeKQIIII II c KoppeKQJie:i'I Ha TeMnepaTypHbIH 
3cpcpeKT no .r1aHHbIM UAO, "AnJica-CK" JI GDAS. CpaBHeHIIe noKa3ano OTJIIIqHoe cornacIIe. IlonyqeHbI 
CKoppeKTIIpoaaHHble Ha aTMOC<pepHbie 3<p<peKTI,I pll,I:II,I JIHTerpaJibHoro TeMna cqeTa JI aHII30TponIIII nOTOKa 
MJOOHOB 3a 2007-2014 rr. 
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MccJie,[(OBaHHe 3aBHCHMOCTH OTKJIHKa qepeHKOBCKOro ,[(eTeKTOpa 
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Ba»meihneii: xapaKTepIICTIIKOH mo6oro tiepeHKOBCKoro B0gHoro geTeKT0pa llBJllleTCH npo3patIHOCTb B0gbI II 

gpyrIIe ee napaMeTpbI, BJIIIHI0~IIe Ha scpcpeKTIIBHOCTb perIICTpal.(IIII tiepeHKOBCKOro II3JiyqeHIIH, 

B03HIIKaIO~ero B Boge npII npoxolKgeHIIII penHTIIBIICTCKIIX 3apHlKeHHbIX 'llaCTIII.(. B KOHI.(e anpeJIH 2013 roga 

Ha qJ3L{ HEBOL{ 6bma npoBegeHa KapgIIHaJibHaH peKoHCTPYKQIIH CIICTeMbI BogonogroT0BKII, B pe3yJibTaTe 

KOTopoii: ·npo3patIH0CTb BOAbI CIIJibH0 ynyqruIIJiaCb, B nepIIog c geKa6pH 2011 roga no MapT 2013 roga 

npoB0AIIJiacb HenpepbIBHaH 9KcnepIIMeHTaJibHaH cepIIH, B pe3yJibTaTe KOTopoii: 6bm noJiytieH 6oJibIIIOH 

sKcnepIIMeHTaJibHbIH MaTepIIan. C MaH no aBrycT 2013 roga Boga tiepeHKOBCKoro geTeKTopa HEBOL{ 6bma 

O'llII~eHa go napaMeTpOB gIICTIIJIJIHTa, npII 9TO,M perIICTpal.(IIH co6bITIIH He npeKpa~aJiaCb. Ha6paHHbIH 

9KcnepIIMeHTaJibHbIH MaTepIIaJI no3B0JIIIJI npoaHaJIII3IIp0BaTb II3MeHeHIIH 0TKJIIIKa qBL{ npII perIIcTpal.(IIII 

pa3JIII'l!HbIX KJiaCC0B co6bITIIH AJIH pa3HOH npo3patIH0CTII B0AbI II noporoB perIICTpal.(IIII. 
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Author: IIIYflb)KEHKO, H.A. 1 

Co-Authors: AMEflbtfAKOB, M.E. 1
; AMTIHflOfOB, H.B. 1; EAPEAIIIHHA, H.C. 1

; EOf}lAHOB, A.f. 1
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1; KHH}l11H, B.B. 1
; KOKOYnHH, P.TI. 1
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; OB"lJl1HHl1KOB, 

B.B. 1
; TIETPYXHH, A.A. 1

; CAABE.llPA, 0. 2; TPHHKEPO, .ll)I(. 3
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; IIIYTEHKO, B.B. 1; HIIIHH, H.H. 

1 HHHYM11,;,-/t 
2 INFN 
3 /NAF 

Corresponding Author: iashulzhenko@mephi.ru 

B pa6ornx no H3yt1emuo rpynn MIOOHOB B nmpOKOM .z:1n:ana3oHe 3eHHTHbIX yrJIOB H MHO)l(eCTBeHHOCTeii:, 

npoBe,IleHHbIX Ha KoMnJieKce HEBO,ll-.[{EKOP B 2002-2009 rr., 6bmo noKa3aHo, tJTo HHTeHCHBHOCTb rpynn 

MIOOHOB B HHTepBaJie 3HeprHii: nepBHtJHbIX tJaCTHQ 10 A 15-10 A 18 3B npeBbIIIIaeT HX pactJeTHOe KOJIHtJeCTBO 

,[(a)l(e ,[(Jill tJHCTO )l(eJie3Horo COCTaBa ITKJI. O.[(HaKO BKJia,[( B co6b1THll C q>HKCHpoBaHHOH JIOKaJibHOH 

nnOTHOCTblO MIOOHOB ,[(a!OT IIIAJI C pa3JIHtJHbIMH 3HeprHllMH, perHcTpHpyeMbie Ha pa3HbIX (cnyt1aii:HbIX) 

paccTOllHHllx OT ocH. Pa3MeI.QeHHe BOKpyr KoMnneKca HEBO,ll-.[{EKOP ycTaHOBKH ,[(Jill pemcTpaQHH IIIAJI c 

3HeprHllMH lOA 15-lOA 17 3B KJiaCCHtJeCKMM -MeTO,[(OM no3BOJIMT onpe,[(eJil!Tb MOI.QHOCTb JIMBHll, noJIO)l(eHHe 

OCH H cy3MTb o6naCTb 3Hepruii: nepBHtJHblX qacTHQ KOCMMtJeCKMX nyqeii:, B KOTOpoii: npoMCXO,[(MT 

H3MeHeHHe noBe,[(eHMll MIOOHHOH KOMnoHeHTbl. .[{Jill 3THX Qeneii: B Hl1HY Ml1cf,11 pa3BepTbIBaeTCll 

ycTaHOBKa HEBO,ll-IIIAJI, .z:1eTeKTMpyroI.QM cucTeMa KOTopoii: 6y.[(eT pa3MeI.QeHa Ha KpbIIIIax na6opaTOpHbIX 

KopnycoB YHMBepCMTeTa. 

PerncTpHpyIOI.Qal!·cucTeMa ycrnHOBKH HEBO,ll-IIIAJI co3,[(aeTcll Ha ocHoBe KnacTepoB CQHHTMJIJillQMOHHbIX 

,IleTeKTOpOB 3JieKTpoMarHMTHOH KOMnoHeHTbI IIIAJI. OT,[(eJibHbie KJiaCTepbI COCTOllT H3 tJeTb1pex 

,[(eTeKTHpyIOI.QMX CTaHQMH, Ka)l(,[(all H3 KOTOpbIX, B CBOIO oqepe,Ilb, q>opMHpyeTCll H3 tJeTbipex 

CQHHTHJIJillQHOHHblX ,[(eTeKTOpOB c pa3MepaMM nnaCTMH 0.8x0.8x0.04 MA3. Ka)l(,[(blH KJiaCTep o6cny)l(MBaeTCll 

JIOKaJibHblM nyHKTOM c6opa u nepBMtJHOH o6pa6oTKH ,[(aHHbIX. XapaKTepHbie paccTOllHHll Me)l(,[(y 

CTaHQJfllMH O,[(HOro KJiaCTepa cocTaBJil!IOT ~ 20 M. fIJIOJ.Qa,[(b O,IIHOH CTaHQHM ~ 2.5 MA2. PaccTOllHJfll Me)l(,[(y 

KJiaCTepaMH COCTaBJilllOT ~ 50 M. UeHTpaJibHall tJaCTb ycTaHOBKM 6y.[(eT CO,[(ep)l(aTb 12 KJiaCTepoB. O61.Qall 

nJIOI.Qa,Ilb ycTaHOBKM ~ 2 x 10A4 MA2. 

B pa6oTe 06CJ)l(,[(alOTCll oco6eHHOCTM perMcTpMpyroI.Qeii: CMCTeMbI JIHBHeBOH ycTaHOBKM, o6ecnetJMBaIOI.Qeii: 

,[(eTeKTHpOBaHMe, c6op M nepBMtJHYIO o6pa60TKY ,[(aHHblX, BpeMeHHYIO CHHXpOHM3aQHIO M Bbl,[(eJieHHe 

co6bITHH no ,IlaHHblM OT,[(eJibHbIX KJiacTepoB, a TaK)l(e pe3yJibTaTbl M3ytJeHMll xapaKTepMCTHK 

qJOT03JieKTpOHHblX YMHO)l(JfTeJieii: M CQMHTHJIJillQHOHHbIX nnacTHH. flpMBO,[(llTCll pe3yJibTaTbl TeCTMpOBaHMll 

napTHH ,[(eTeKTOpoB HEBO.ll-IIIAJI. 
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KOMTTAHHE_U, KoHCTaHTHH\ Prof. TTETPYX11H, AHaTonnti 1
; CJ1ThKO, Onhra 1

; Dr. llIYTEHKO, BttKTop 1; Ms. lIKOBJIEBA, Enetta 1
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.ll-p. lillIHH, Hropb 1 

1 HHHYMH& 

Corresponding Author: nsbarbashina@mephi.ru 

B sKcnepIIMeHTanbHOM KOMnneKce HEBO.U c 2006 ro,[\a <pyHKIJ;IIOHIIpyeT MIOOHHbIH ro,r:\ocKon YPArAH, 
KOTOpbIH COCTOIIT II3 qeTbrpex cynepMo,r:\yneil:, o6na,r:\aIOIIJ;IIX BbICOKOH npocTpaHCTBeHHOH II yrnoBOH 

ToqHOCTbIO perIIcTpau;IIII MIOOHOB. Ka)K,r:\YIO MIIHYTY Ol(IIH cynepMOAYilb rol(OCKOTia perIICTpIIpyeT II 

3aTIIICbIBaeT B ABYMepHbie yrnoBbie MaTpIIIJ;bI OKono 80 Tb!Cl'[q MIOOHOB. ,UnH aHanII3a BapIIaIJ;IIH 

IIHTeHCIIBHOCTII TIOTOKa MIOOHOB BO BpeMH <fill IICTIOilb3YIOTCH qacOBbie MaTpIIIJ;bI, ycpeAHeHHbie no TpeM 

cynepMoAynHM Mr YP Ar AH. CTaTIICTIIqecKaH o6ecneqeHHOCTb TaKIIX MaTpIIu; cocTaBnHeT oKono 5 MnH. 

co6bITIIH. TaKOH TIO,r:\XOA TIO3BOill'leT nonyqaTb MIOOHHbie CHHMKII (MIOOHorpaqiuu), KOTOpbre l(aIOT 

IIHq>OpMaIJ;IIIO O l(IIHaMI:IKe yBenuqeHIIH unu yMeHbUieHIIH IIHTeHCIIBHOCTII TIOTOKa MIOOHOB l(Ill'I pa3nIIqHbIX 

3eHIITHbI:X yrnoB. llpII 6onbIIIIIX <fill, KOrl(a TIOTOK AOBOilbHO CIIIlbHO TIOl(aBnHeTCH BO BCeM l(IIaTia3OHe yrnoB, 

TaKIIe II3o6pa)KeHIIH l(aIOT JIIIIIIb KaqecTBeHHYIO IIHq>OpMau;uro. llosTOMY l(Ill'I nonyqeHIIH KOilIIqecTBeHHbIX 

ou;eHOK u;enecoo6pa3HO IICTIOilb3OBaTb npoeKIJ;IIII BeKTopa OTHOCIITeJibHOH aHII3OTponIIII TIOTOKa MIOOHOB Ha 

Kir II Ha BOCTOK. B pa6oTe npel(CTaBneHbI pe3ynbTaTbI KoppenHIJ;IIOHHOro aHanII3a 3TIIX BeKTOpOB l(Ill'I cfJIT, 
3apen:1cTpIIpoBaHHbIX ' MIOOHHbIM fOl(OCKOTIOM, B TOM qucne OTl(enbHO paccMOTpeHbI II3MeHemrn 

OTHOCIITenbHOH aHII3OTponuu Ha pa3HbIX <pa3aX pa3BIITIIH cfJIT. 
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KAJIMBPOBKM ,[{ETEKTOPOB 3AP AJKEHHblX qACTMQ 
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Co-Authors: Dr. BAPBAllIHHA, HaTaJIMI 1
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MrooHHbIH ro,gocKon 6oJibIIIott nJio~a,gJI YP Ar AH, co3,gaHHbIH B HI15IY MI1<I>I1 ,gm1 JIJ}"leHJill 

npocTpaHCTBeHHo-ymoBbIX BapJial.lJIH IlOTOKa MIOOHOB co Bcex HanpaBJieHJIH BepxHeH noJiycqiepbI, llBJilleTCll 

KOOPAJIHaTHO-TpeKOBbIM ,geTeKTopoM c xopOIIIJIM ymoBbIM (~ 1 rpa,gyc) JI npocTpaHCTBeHHbIM (~ 1 CM) 

pa3peIIIeHJieM. YPArAH cocTOJIT JI3 qeTbrpex JIAeHTJiqHbrx 8-CJIOHHbIX c6opoK-cynepMo,gyJiett (CM) c 

9<p<peKTHBHOH nJio~a,gbIO perJicTpal.lJIJI ~11.5 KB. M Ka)K_gbrH. OT,geJibHbIH CM npe,gcTaBJilleT co6011 BoceMb 

BepTHKaJibHO pacnoJIO)KeHHbIX c IUaroM 5 CM ropJI30HTaJibHbIX Koop,gJIHaTHbIX IlJIOCKOCTei':! (KIT) 

ra3opa3pllAHbIX Tpy6oK, pa6oTaIO~JIX B pe)KJIMe orpaHJiqeHHoro CTPJIMepa C BHeIUHeH ABYXKoop,gJIHaTHOH 

CJICTeMOH cqJITbIBaHJill. B KaqecTBe MIOOHHoro TpJirrepa JICilOJibJyeTCll cpa6aTbIBaHJie JII06bIX 5-TJI KIT H3 

8-MH BO BpeMeHHbIX BOpOTaX 300 HC. YmoBOH ,guana30H perJICTpJipyeMbIX TpeKOB MIOOHOB COCTaBJil!eT AO 

~75 rpa,1:1ycoB no 3eHJITHOMy ymy. TeMn cqeTa OAHHOqHbIX MIOOHOB OAHOro cynepMOAYJill B pe)KHMe 

peaJibHoro BpeMeHJI AOCTJiraeT ~1400 TpeKOB B ceKyH,1:1y. 

CynepMOAYJib YP Ar AH JicnoJibJyeTcl! AJill KaJIJI6poBKJI JI JI3}"leHJill 30HHOH qYBCTBJITeJibHOCTJI ,geTeKTopoB 

sapH)KeHHbIX qacTJII.I, KaJIJI6pyeMbIH ,geTeKTop ycTaHaBJIJIBaeTcll Ha,g BepxHeH KIT CM YP Ar AH, JI c 

IlOMO~bIO TpJirrepHOH CJICTeMbI cynepMOAYJill C BbICOKOH ToqHOCTbIO BbI,geJil!IOTCll TpeKJI MIOOHOB JI 

,llOCTOBepHo JIOKaJIJIJyeTCll JIX npoXO)K,geHJie OTHOCJITeJibHO qyBCTBJITeJibHOrO o6'beMa. 3To ,gaeT 

B03MO)KHOCTb JI3}"laTb pacnpe,geJieHJie aMilJIJITYA JI sapl!AOB OTKJIJIKOB ,geTeKTOpa B 3aBJICJIMOCTJI OT MeCTa 

nporreTa TpeKa; JIHTerpaJibHYIO JI ,I:1JI<p<pepeHI.1HaJibHYIO 9<p<peKTJIBHOCTJI perucTpaI.1JIJI MIOOHOB, 01.1eHJIBaTb 

BJIHllHJie MHoroqacTJiqHbIX co6bITJIH. 

B ,llOKJia,lle o6cy)K,t\aeTCll MeTOAJIKa H pesyJibTaTbI Karru6pOBKJI pa3JIHqHbIX TJIIlOB ,geTeKTOpOB C IlOMO~bIO 

cynepMo,1:1yrrH ro,gocKona YP Ar AH. 
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KOCMJ:IqecKHX nyqeft. 
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Ha6mo.r1emrn KOCMJitiecKJIX ny-qeI1 (KJI) BbICOKJIX 9HepmI1 (aKcnepHMeHTbI Tunka, KASCADE Grande JI T.,n:.) 

3a nocne,n:HJie ttecKonhKO neT ronopllT o TOM, tJTO n cneKTpe ranaKTJitJeCKJIX KJI n o6nacTJI 3a «KoneHoM» 

cyI.QeCTBYIOT oco6eHHOCTJI Ha cpoHe 061.Qero CTeneHHOro 3aKOHa. Ha6nro.r1aIOTCll JI3nOMbl, Ha KOTOpbIX 

.noKa3aTenb cneKTpa MeHlleTCll c 2.93 ,I:10 3.21. Ha 9HeprJillX BbIIIIe 10A(16) aB 3aMetJeHo nOBbIIIIeHJfe 

)KeCTKOCTJI cneKTpa ll,I:lepHOH KOMnOHeHTbl (c Z>28). IlpHMetJaTenbHO, tJTO JI3MeHeHJill B cneKTpe KIT 

npOHCXO,O:llT ,O:OCTaTOtJHO 6bICTp0 no KOCMJitJeCKJIM MepKaM: ,n:aHHble llKYTCKOH ycTaHOBKJI no tta6nro,n:emuo 

3a IIIJipOKJIMJI aTMoccpepHbIMJI JIJIBHllMJI (IIIAJI) rOBOpllT O TOM, tJTO aneMeHTHbIH COCTaB KJI Ha 9Heprm1x E 

< 2*10A(18) aB ,n:o 1996 ro,n:a 6bm cyI.QecTBeHHo nertie, tieM n 6onee no3,n:HJII1 nepJio,n: Ha6nro.r1eHJifi. 

Bo3MO)l(Hb1M o6'bllCHeHJieM TaKoro none.r1eHJill cneKTpa fKIT llBnlleTCll KOM6JIHal(Jill cneKTpoB OT JICTOqHJIKOB 

C pa3nJiqHblMJI cneKTpanbHbIMJI 1rn,n:eKcaMJI, 

fanaKTJitJeCKJie JICTOtJHJIKJI, B03MO)KH0 OTBeTCTBeHHbie 3a B03HJIKHOBeHJie yKa3aHHblX oco6eHHOCTefi B 

cneKTpe KIT ,n:on)l(Hbl y.r1onneTBOpl1Tb cne,n:yIOI.QJIM ycnOBJillM: 

1. I1cTOtJHJIK ,I:IOn)KeH JIMeTb ,I:IOCTaTOtJHyIO JIHTeHCJIBHOCTb, qT06b1 o6ecnetJJITb ua6nro,n:aeMbIH noTOK KIT. 

2. I1cTOtJHJIK ,n:on)KeH 6bITb CJinbHO nepeMeHHbIM, c xapaKTepHbIM ,I:IJIHaMJitJeCKJIM npeMeHeM nopll,n:Ka 100 

neT. 

3. I1cTOtJHJIK ,I:IOn)KeH 6bITb, cnoco6eu ycKOpllTb npoTOHbl JI TJI)Kenbie ll,I:lpa nnnoTb ,n:o 9HeprJII1 

10A(15)-10A(17) aB. • 

4. I1cTOtJHJIK ,I:IOn)KeH o6na,n:aTb )KeCTKJIMJI cneKTpaMJI ycKopeHHblX ll,n:ep c f<2 B ,O:Jiana3oHe 10A(15)-10A(17) 

aB. 

Pattee A.M. BbIKOBbIM JI .z:IP· 6blna C03,0:aHa MO,O:enb ycKopeHJill 3apll)KeHHblX tJaCTJil( B CJICTeMe CXO,I:llll.QJIXCll 

y,n:apHbIX BOnH. BbmO noKa3aHO, tJTO TaKJie CJICTeMbl JIMeIOT pll,n: npJIMetJaTenbHblX xapaKTepJICTJIK JI MoryT 

BHOCJITb cyI.QecTBeHHhifi BKna,n: B 061.QJifi noToK KIT B ,I:IJiana3oHe auepmI1 lOA(14)-lOA(17) aB. 

B ,n:oKna,n:e npoBO,O:JITCll aHanJI3 oco6eHHOCTeI1 ycKopeHJill npOTOHHOH JI TJI)KenoI1 ll,I:lepuofi KOMnoueHTbl B 

CJICTeMax CXO,I:llli.QJIXCll y.r1apHbIX Bonn JI noKa3bIBaeTCll, 'ITO JICTOtJHJIKJI, CBll3aHHble C TaKJIMJI CJICTeMaMJI, 

y,n:onneTBOpllIOT npJIBe,O:eHHbIM Bblllle ycnOBJillM. 

IlpJIBO,I:lllTCll cneKTpbl KIT, ycKopeHHblX TaKJIMJI CJICTeMaMJI, a TaK)Ke JIX conocTanneuJie JI cpanueHJie C 

Ha6nro,n:aTenbHblM .r1aHHbIMJI. 
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PeKyppeHTHblC H crropa,o;nqecKHe <I>op6yII1-3cf>cf>eKTI:,I B 2007 r. 
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Corresponding Author: krolganik@yandex.ru 

I1ccrre.n;yeTCJI BJIIIJIHIIe BbICOKOCKOpOCTHbIX IlOTOKOB COJIHeqHoro BeTpa II3 HII3KOIIIIIpOTHbJX KOpOHaJII,HI,IX 

,Zl;blp II KopoHaJibHbIX BbI6pocoM Mace Ha IIHTeHCIIBHOCTb KOCMIIqecKIIX nyqeil: a 2007 r. B IICCJie.n;oaaHIIII 

61,ma IICnOJII,30BaHa 6a3a .n;aHHbIX no <l>op6yIII-3cpcpeKTaM, C03,!l;aHHaJI B I13MI1P AHe, co.n;ep)l(a~aJI 3HaqeHIIJI 

IIHTeHCIIBHOCTII II BeKTopoa aHII30TpOnIIII KOCMIIqecKIIX rryqeil:, norryqeHHbie MeTO,!l;OM rrro6aJibHOH 

C'beMKII, no .n;aHHbIM MIIpOBOH ceTII HettTpOHHbIX MOHIITOpOB. Mero.n;oM HaJIO)l(eHIIJI 3nox paccqIITaHo 

noae.n;emte cpe.n;HIIX xapaKTepIICTIIK <l>op6yIIIc3cpcpeKTOB, CBJI3aHHbIX C BJIIIJIHIIeM BbICOKOCKOpOCTHbIX 

noTOKOB COJIHeqHoro BeTpa II3 KOpOHaJibHbIX ,!l;blp, IIHTeHCIIBHOCTII Me)l(nJiaHeTHOro MarHIITHoro noJIJI, 

CKOpOCTII COJIHeqHoro BeTpa, 3KBaropIIaJibHOH KOMnoHeHTI,I aHII30TponIIII KOCMIIqecKIIX rryqett. OnIIcaHI,I 

oco6eHHOCTII <l>op6yIII-3cpcpeKTOB, C03.n;aaaeMbIX BbICOKOCKopocTHbIMII nOTOKaMII COJIHeqHoro BeTpa II3 

KopOHaJII,HbIX ,!l;blp II KOpOHaJibHI,JMII Bb16pocaMII Mace. 
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O.n;HIIM II3 OCHOBHbIX pe3yJioTaTOB 3KCnepIIMeHTa ATIC JIBJIJieTCJI Ha6op 3HepreTIIqecKIIX cneKrpoa 

o6IIJibHbIX JI.n;ep KOCMIIqecKIIX rryqett - npoTOHOB, He, C, 0, Ne, Mg, Si, Fe, II3MepeHHbIX a TepMIIHax 3Heprrrn 

Ha qacTIIU:Y B .n;IIana3oHe 3HeprIIH or 50 f3B .n;o HeCKOJibKIIX .n;ecJITKOB T3B. O.n;HaKo <pII3IIKa ycKopeHIIJI 

KOCMrrqecKITX rryqeif HaII6orree TeCHbJM o6pa30M CBJI3aHa co cneKTpaMII MarHIITHOH )l(eCTKOCTII JI.n;ep B 

IICTOqHrrKax, no3TOMY 6oJibllIOH IIHTepec npe.n;cTaBJIJieT nepecqeT cneKTpOB JI.n;ep, II3MepeHHI,JX B TepMIIHaX 

3HeprIIII Ha qacTIIU:Y, K cneKTpaM )l(eCTKOCTII B IICTOqHIIKax. ,ll,JIJI norryqeHIIJI cneKTpOB JI.n;ep B IICToqHIIKaX 

Tpe6yeTCJI peUieHrre o6paTHOH 3a.n;aqII pacnpocTpaHeHIIJI KOCMIIqecKIIX rryqett B Me)l(3Be3,!l;HOH cpe.n;e C 

IICnOJib30BaHIIeM pa3JIIIqHI,JX Mo.n;erreif pacnpocTpaHeHIIJI, qro BHOCIIT HeO,!l;H03HaqHOCTb B pe3yJioTaT B crrrry 

Heonpe.n;erreHHOCTeH, npIICY~IIX TaKIIM Mo.n;emIM. B ,!l;OKJia.n;e BbIITOJIHeH nepecqeT cneKTpOB JI.n;ep, 

II3MepeHHbIX a 3KcnepIIMeHre A TIC, K cneKrpaM )l(eCTKOCTII B IIcToqHIIKax c IIcnoJib30BaHIIeM HecK0JibKIIX 

npOCTbIX MO,!l;erreif pacnpocTpaHeHIIJI, cpaBHIIBaIOTCJI II 06cy)l(.n;a10TCJI norryqeHHbJe cneKTpbl pa3JIIIqHI,IX 

JI.n;ep B IICTOqHIIKaX II 06cy)l(.n;aeTCJI ycroifqIIBOCTb norryqeHHoro pe3yrr1,TaTa OTHOCITTeJibHO MO,!l;eJI_eH 

pacnpocTpaHeHIIJI. 
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Ba3a p;aHHblX MMpOBOM ceTM MIOOHHbIX TerrecKOIIOB C qaCOBbIM 

BpeMeHHblM pa3perneHMeM If o6HOBJieHMeM B pearrbHOM BpeMeHM. 

Author: .ll-p. 5IHKE, B1rnrop 1 

Co-Authors: Dr. ABYHIIH, ApTeM 1
; Mr. CTAPO,llYBL{EB, Ceprei1: 2

; 5IH'iYKOBCKill1, Baneplli1: 3
; Dr. ABYHIIHA, Mapm1 1

; Dr. 

BAPBAIIIlIHA, Haranbll 4; Dr. BEJIOB, Attaroimi1: 1
; Mrs. BEPKOBA, MapHHa 1

; Dr. I1'Hf0PbEB, Bll'lecnaB 2
; Dr. EPOIIIEHKO, 

EBreHllll 1
; Mr. KY3MEHKO, Bamnlli1: 5; Mr. OClIIlEHKO, AneKcatt11p 1 

1 H3MHPAH 

2 JIKr:>fut 
3 AO:,-fc CO PAH 
4 Hai;uoHil.llbHblU uccneooeame.nbcKuu noepHblU yHueepcumem "Mlf'Pfr 
5 HHcmumyma He¢meza3oeou zeonozuu u zeo¢u3UKU 

Corresponding Author: yanke@izmiran.ru 

MttpOBall ceTb MIOOHHbIX TeJieCKOnOB B HaCTOllIIJ;ee BpeMl! COCTOHT H3 notITH p;ecllTKa cynepTeJieCKOnOB, 4 
rop;ocKonoB ·u p;ecl!TKa TeJieCKOnoa npoMelKyTOtIHbIX pa3Mepoa, p;aHHbie KOTOpbIX He 06-1,ep;HHeHbI B 

KaKHe-JIH6o 6a3hI, a, B OCHOBHOM, xpaHl!TCll B JIOKaJibHbIX apXHBax. B pa6oTe npep;CTaBJieH npOTOTHn 6a3bl 

p;aHHhIX mddb (Muon Detector Data Base), KoTopal! 06-1,ep;HHlleT p;ocTynHhre p;aHHbie MIOOHHhIX p;eTeKTopoa 

JI o6ecnetIHBaeT B03MOlKHOCTb HX 3<p<peKTHBHoro HCnOJib30BaHHll, BKJIIOtial! Bh!60pKH, copTHpOBKH, 

BH3yanH3aIJ;HIO p;aHHhIX H nonytieHHe p;aHHhrx no 3anpocy. Co3p;aHHal! 6a3a p;aHHhIX p;ocTynHa qepe3 

I1HTepHeT JI qacTHtIHO o6HOBJil!eTCll B pelKHMe peaJibHOro apeMeHH. KpoMe H3MepeHHH MIOOHHOH 

KOMnoHeHTbI KOCMHqeCKHX nyqe:il:, B 6a3y BKJIIOqeHa p;eTaJibHall HH<pOpMaIJ;Hll O COCTOllHHH aTMOC<pepbI, 

no3B0Jll!IOIIJ;all BBOP:HTb He TOJibKO CTaHp;apTHYIO nonpaBKY Ha aTMOC<pepHoe p;aaJieHHe, HO JI HCKJI!OqaTb 

TeMnepaTypHbIH 3<p<peKT no pa3pa6oTaHHOH yqacTHHKaMH npoeKTa JI yJKe anpo6ttpoBaHHOH MeTOP:HKe. ,Um1 

pa60TbI C 6a30H p;aHHbIX mddb Ha HaCTOllIIJ;HH MOMeHT C03p;aHo HeCKOJibKO npHJIOlKeHHH, KOTOpbre P:OJI)KHbI 

CJIYlKHTb npHMepaMH peUieHHll pa3JIHqHbIX <pH3JlqecKHX 3ap;aq, 
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CBOMCTBa rroToKa KIT, rrepeceKarom;nx rpaHMQY MarHMTHOe o6rraKo -

COJIHeqHblM BeTep. 

Author: Dr. TIETYXOB, lIBaH CraHHcnaBOBll'I 1 

Co-Author: Dr. TIETYXOB, CrattllCJiaB lIBaHOBH'I 1 

1 JIKr:>fut CO PAH 

Corresponding Author: i_ van@ikfia.ysn.ru 

Mccnep;yeTCll MOP:eJib <l>op6yUI-nOHHJKeHHll KOCMHtieCKHX nyqe:il: (KIT) a MarHHTHOM o6naKe, 

pacnpocTpaHl!IOIIJ;HMCll B MeJKnJitlHeTHOM npocTpaHCTBe. IlpHHllTO, qTo B HaqaJibHbIH MOMeHT apeMeHH 

MarHHTHOe o6naKO HMeeT qiopMy orpaHrrqeHHOro no yrny TOpa. B pacqeTe yqHTbIBaeTCll xapaKTepHbIH BHP: 

MarHHTHoro nOJill o6naKa. l13MeHeHHe qiopMbI Topa B nocnep;yIOrn;ee apeMl! 3aBHCHT OT pap;HaJibHoro 

pacnpep;eneHHll CKopocTH TeqeHHll II onHCbIBaeTCll KHHeTHtieCKOH MOp;eJibIO. MarHHTHOe none onpep;em1eTCll 

H3 ycJIOBHll BMOpOlKeHHOCTH. Pa3pa6oTaH KHHeTHqecKHH MeTOp; pacqeTa noTOKa KIT, nepeceKa!OIIJ;HX 

rpam1n;y MarHHTHOe o6naKO - COJIHeqHbIH BeTep, C yqeTOM CBOHCTB MarHHTHOro nOJill. Onpep;eneHO 

H3MeHeHHe noTOKa KIT BP:OJib rpaHHIJ;bI, npHXOP:llIIJ;HX BOBHYTPb o6naKa H3 MelKnJiaHeTHoro npocTpaHCTBa JI 

Bb!XOP:ll!IJ;HX H3 Hero, B 3aBHCHMOCTH OT 3HeprHH qacTHIJ;, CBOHCTB MarHHTHOro nOJill JI opHeHTaIJ;HH o6naKa 

B MelKnJiaHeTHOM npocTpaHCTBe. IIonyqeHo: 1) noKa3aTeJib cneKTpa noTOKa KIT npHXOP:ll!IJ;HX B MarHHTHOe 

o6naKO 6oJiblIIe noKa3aTeJil! cneKTpa KIT, HaxOp;l!IIJ;HXCll B MeJKnJiaHeTHOM npocTpaHCTBe; 2) HaH6onee 

6bICTpbIH BbIXOP: qacTHIJ; npoHCXOP:HT qepe3 nepep;HIOIO qacTb noaepXHOCTH TOpa; 3) 3aMeTHall qacTb qacTHIJ; 

no Mepe pacnpocTpaHeHHll BHYTPH TOpa npHXOP:HT K ero TOpn;aM. 
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TeopH.sr <I>opoyrn-rroHH)KeHHH H rrpe,qmecTBYID~Hx 3cf>cf>eKTOB B 
KOCMHqecKHX nyqax 

Prof. DORMAN, Lev 1 

I IZMIRAN 

Corresponding Author: lidOl0529@gmail.com 

IIom1:Mami:e MexaHH3Ma <l>op6ym-nomDKemrn KJI H npeI<ypcopm,rx 9<p<peI<TOB B KJI oqeHb BIDKH0 .r11rn 

pa3pa60TI<H MeTO,[IOB nporH03HpOBamrn 6oJibIIIHX MarHHTHbIX 6ypb C noMombIO O,[IHo-qacoBbIX ,[laHHbIX 

HHTeHCHBH0CTH KJI Ha MHOrHX CTaHQHJIX, norryqeHHbIX B pearrbH0M MaCI1ITa6e BpeMeHH. IIpe)K,[le Bcero 

paccMaTpHBaeTCJI CHTyaQHJI c pacnpe.r1erreHHeM KJI BHYTPH CME H I<aI< oHo H3MeHJieTCJI co BpeMeHeM. 

IIpe.r1norraraeTcJI, qTQ y.r1apHaJI B0JIHa nepe.r1 CME H rpaHHQbI CME norrynpo3paqHbr ):IJIJI KJI, npnqeM 

I<09<pqJHQHeHT npocaqnBaeMOCTH 3aBHCHT OT )KeCTI<OCTH qacTHQ. O,[IHO ):IH<p<pepeHQHOHaJibHOe yp-He 

orrpe.r1errJieT H3MeHeHHe co BpeMeHeM pacrrpe.r1erreHHJI HHTeHCHBHOCTH KJI BHYTPH CME c yqeT0M 

yMeHbIIIeHHJI 9HeprHH qacTHQ B pacmupmomeMCJI o6'beMe CME H IT0CT0JIHH0ro o6MeHa C qacTHQaMH KJI 

BHe CME (3a cqeT rrorryrrpo3paqHocTH rpaHnri CME). L{pyroe .r1ncpcpepeHQH0HaJibHoe yp-ne onpe.r1errJieT 

cnTyaQHIO BHe CME c yqeToM .r1pe:ftcp0Boro ycI<opeHHJI qacTHQ Kn y.r1apno:ft BOJIHO:ft nepe.r1 CME (9To 

o6'bJICHJieT He60JibIIIOe npe):IB03pacTaHHe HHTeHCHBH0CTH KJI rrepe.r1 HaqaJioM MarHHTHOH 6ypn), a TaI<)Ke 

o6MeH c qacTHQaMH KJI BHYTPH CME. Oco6eHHO CHJibHbIH o6MeH H,[leT B,[I0Jib MarHHTHbIX CHJI0BbIX JIHHH:ft 

(c I<09cpcpHQHeHTOM rrpocaqnBaeMOCTH 6JIH3I<HM I< e,[IHHHQe). 3THM o6'bJICHJieTCJI 9cp<peI<T rrpe.r1rroHH)KeHHJI 

HHTeHCHBHOCTH KJI B/:I0Jib crrnparrbHbIX JIHHHH Me)KrrJiaHeTHoro MarHHTHoro noJIJI, coe.r1nHJ110mnx CME c 

rrJiaHeTOH 3eMJIJI. I1oI<a3aHO, qTo cpaBHeHHe M0,[leJibHbIX pacqfaoB C HaqaJibHbIMH ):laHHbIMH Ha6JIIO,[leHHH 

HHTeHCHBH0CTH KJI no3B0JIJieT norryqnTb BIDKHYIO HHcpopMaQHIO o CBOHCTBax CME H y.r1apHo:ft B0JIHbr, 

cymecTBeHHyIO ,[IJIJI rrpe,[1CI<a3aHHJI Q)KH,[laeMOH MarHHTHOH 6ypn H rrpe.r1BapHTeJibHOH OQeHI<H ee orracH0CTH 

,[IJIJI crryTHHI<0B, caMoJieTOB Ha peryrrJipHbIX aBHaJIHHHJIX, Ha3eMHbIX TeXHOJIOrHH, H 3/:IOp0BbJI JIIO,[le:ft. 
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HH)KeK~HH COJIHeqHhIX 3HeprHqHblX qacTH~ B MC)KIIJiaHeTHOe 

rrpocTpaHCTBO. 

Author: Dr. TIETYXOB, lIBaH C-iamrcnaBOBlftl 1 

Co-Author: Dr. TIETYXOB, CTaHHCJiaB 11BaHOBH'I 1 

I HI(r:,~ cop AH 

Corresponding Author: i_ van@ikfia.ysn.ru 

IIpe.r1norraraeM, qTQ C0JIHeqHbie 9HeprHqHbie qacTHQbI (SEP), cpaBHHMOH MomHOCTH perHCTpttpyeMbie B 

Me)KITJiaHeTH0M npocTpaHCTBe, reHepnpyIOTCJI 2-MJI pa3HbIMH HCTQqHHI<aMH: 1) B HH)l(He:ft qacTH aTMoccpepbI 

HeH3BeCTHbIM MexaHH3M0M ycI<opeHHJI BO BpeMJI COJIHeqHQH BCilbIIIII<H H 2) B BepxHeH qacTH aTMoccpepbI 

y.r1apHOH BOJIHOH I<opoHaJibHoro Bbr6poca Maccbr (CME). I1ccrre.r1yeTcJI HH)KeI<QHJI SEP OT 1-ro H3 

nepeqncJieHHbIX HCT0qHHI<0B B Me)KITJiaHeTH0e npocTpaHCTB0. CoJIHeqHaJI aTMoccpepa npe):ICTaBJieHa B BH,[le 

ccpepuqeCI<OH o6orroqI<H C 3a,[laHHbIMH TOJimHHOH H ypoBHeM Typ6yrreHTHOCTH MarHHTH0ro Il0JIJI. 

BpeMeHHaJI H yrrroBaJI 3aBHCHM0CTH noToI<a HH)KeI<THpyeMbIX qacTHQ onpe.r1erreHbI H3 pemeHHJI ypaBHeHHJI 

,[1Hcpcpy3HH qacTHQ ,[IJIJI cocpe,[IOToqeHHoro B npocTpaHCTBe H HMilYJibCHoro BO BpeMeHH HCToqHHI<a. 

L{HHaMHI<Y IT0TOI<a SEP B Me)KITJiaHeTH0M rrpocTpaHCTBe onpe,[leJIJIIOT HH)KeI<QHJI H pacnpocTpaHeHHe 

qacTHQ. B rrpe,[ICTaBJieHHbIX pacqeTax ,[IJIJI yqeTa pacrrpocTpaHeHHJI qacTHQ HCil0Jib30BaHa M0,[leJib 

KpHMHrnca. YcTaHOBJieHbI pa3JIHqHJI CBOHCTB IT0T0I<0B SEP Ha BbIC0I<HX reJIH0IIIHp0Tax no cpaBHeHHIO co 

CBOHCTBaMH IT0T0I<0B B 9I<BaTopHaJibHOH IlJI0CI<0CTH. 1) Haqarro rrpHXO,[la nepBbIX qacTHQ 3ana3,[lbIBaeT Ha 

1.5-5 qacoB; 2) HHTepBaJI BpeMeHH Me)K,[ly HaqaJI0M rrpHX0,[la H MaI<CHMYM0M HHTeHCHBH0CTH 6oJibllie; 3) 
BeJIHqHHa MaI<CHMaJibHOH HHTeHCHBH0CTH crra6o 3aBHCHT OT yrJI0B0ro paccT0JIHHJI ,[10 HCToqHHI<a. 

PaccqHTaHHbre CBOHCTBa IT0T0I<0B SEP ,[I0CTaToquo xopollI0 C00TBeTCTBYIOT CBOHCTBaM Il0T0I<0B qacTHQ ua 

BbIC0I<HX reJIH0llIHp0TaX, 3aperHCTpHp0BaHHbIX ,[leTeI<TopaMH Ulysses B 2000-2001 rr. 
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Pa3BMTMe 6a3bI ;a;aHHbIX cTaHQMH K0CMMqecKMX nyqeft 11C3<1> CO P AH 
Ms. JIYKOBHHKOBA, AHHa 1 

1 JfC3PtOPAH 

Corresponding Author: luk@iszf.irk.ru 

Co3,naHHaJI B 2011 ro,ny 6a3a ,naHHhIX CKIT I1C3<I> CO P AH BKmoqaeT B ce6.H ,naHHhie 4-x CKIT: I1PKYTCK. 

I1PKYTCK2, I1PKYTCK3 H HOPI1ITbCK. IToKaJihHhre 6a3hI ,naHHhIX (E,U) ycrnH0BJieHhI Ha Ka)I(,noJi crnm.i:nn 

KIT I1C3<I> CO PAH. ,UaHHhie CHHxpoHH3ttpyroTc.H c r,i:eHTparrhHOH E,U Ha cepBepe B r. I1pKyTcKe. Bee BJJ: 
q>yHKQHOHttpyroT Ha 6a3e CYE,U Oracle. OnncaHhI H3MeHeHH.H B pa6oTe E,U cTaHQHH KIT I1C3<I> CO P AH, 

HanpaBJieHHbie Ha yrryqllleHHe KaqecTBa npe,ncTaBJI.HeMOH HHq>OpMaI,i:HH, ycoBepllleHCTB0BaHHe npor.i:e.nyphl 

o6pa6oTKH ,naHHhIX H npo6rreMhI Ka)I(,noJi cTaHr,i:HH KIT I1C3<I> CO P AH. 
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BnMHHMe o6nacTM 3a y;a;apHbIM q,poHTOM Ha crreKTp conHeqHblX 
KOCMMqecKMX nyqeft. 

Author: Prof. BEPE)Kl(O, Eeremu'l fpnropbeBJitl 1 

Co-Authors: Dr. TTE1YXOB, HnaH CrnHncrraeoBll'-1 1
; Dr. TTE1YXOB, CrnHncrrae HeaHOBllq 1; Dr. TAHEEB, Cepreif Htt°Korraennq 1 

I J1I{p~ COPAH 

Corresponding Author: i_ van@ikfia.ysn.ru 

PaccMOTpeHO ycKopeHHe COJIHeqHbIX KOCMJfqecKHX rryqeJi y,napHOH BOJIHOH, nopo)I(,neHHOH BhI6pocoM 

KOpOHaJihHOH MaCCbI B aTMOCq>epe CoJIHI,i:a. B qncrreHH0M pellleHHH ypairneHH.H nepeHoca qacTHI.( B 

.D:Hq>q>y3HOHHOM npn6JIH)I(eHHH yqnThIBaeTC.H ycKopeHHe peryrr.HpHbIM (,nHq>q>y3HOHHbIM) MexaHH3M0M, 

a,nna6aTnqecKHe IlOTepH :meprHH, HenpoHHI,i:aeM0CTb noplllH.H AJI.H qacTHI,i:, cqiepnqecKa.H CHMMeTpH.H. 

J13yqeHO BJIH.HHHe o6rraCTH 3a y,napHbIM q>pOHTOM Ha cneKTp ycKopeHHbIX qacTHI,i:. 
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CrreKTP aHeproBhI;a;eneHMH B ycTaH0BKe TIPl13MA-32 

Author: Mr. rPOMYIIIKHH, ,llMttTpttif 1 

Co-Authors: Prof. TTETPYXHH, AHaTorrnif 1
; Dr. CTEHhKHH, !Opnif 2

; Mr. 3A,UEBA, Erop 1
; ,U-p. 5IIIII1H, Hropb 1

; Mr. lUEfOJIEB, 

Orrer 2
; Mr. BOJilffiHKO, Brra,nnMnp 2 

1 HHHY MHPlr 
2 JfHJf PAH 

Corresponding Author: dmgromushkin@mephi.ru 

Ilpe,ncTaBJI.HIOTC.H pe3yJihTaTbI HCCJie,noBaHH.H 9JieKTpOMarHHTHOH KOMilOHeHTbl II.IAIT: H3MepeHHhie 3a 24 

Mec.Hr,i:a cneKTp r,i:eHTpaJihHhIX nrroTHOCTeJi H crreKTp sueproBhI,nerreHHH B ycTaHOBKe ITPI13MA-32. 

YcTaHOBKa COCTOHT H3 32 9H-AeTeKTOpOB, B KaqecTBe perHCTpttpyrorr,i:ero CJIO.H B KOTOpb!X HCilOJih3yeTCll 

cner,i:HaJIH3HpoBaHHhIH HeopraHnqecKHH CI.(HHTHJIJI.HTOP (cBeTOCOCTaB CIT6-5) Ha OCHOBe cepHHCToro I,i:HHKa 

(ZnS), aKTHBHpoBaHHoro cepe6poM c A06aBrreHHeM LiF o6orarr,i:eHHoro AO 90% 6Li. YcTaHOBKa cnoco6Ha 

o,nuoBpeMeHHO perHCTpttpoBaTb KaK 9JieKTpoMarHHTHYIO, TaK H uettTpOHHYIO KOMil0HeHTY, 

9JieKTp0MarHHTHa.H K0Mil0HeHTa perHCTpnpyeTCll nocpeACTB0M T0HKoro CI.(HHTHJIJI.HT0pa ZnS(Ag). 

IlpHBO.D:HTC.H cpaBHeHHe 9KCnepnMeHTaJibHh!X ,naHHhIX C pe3yJihTaTaMH M0,nerrnpoBaHH.H 9KCnepnMeHTa. 

3KcnepHMeHTaJibHO noKa3aHa B03M0)I(H0CTb perHCTpar,i:HH 9JieKTpOMarHHTHOH K0Mil0HeHTbl T0HKHM 

CI,i:HHTHJIJI.HI,i:H0HHbIM HeHTpOHHhIM AeTeKT0p0M npH MH0)I(eCTBeHH0M npoX0)I(,neHHH 3apll)KeHHh!X qacnrr,i:. 
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,[(OJirOBpeMeHHbie H3MepeHHH IlOTOKOB KOCMHqecKHX nyqefl B 3eMHOH 
aTMOCqJepe 

Author: Prof. CTOJKKOB, IOpttfl 1 

Co-Authors: Dr. CBHPJKEBCKIIB, Huxorrafl 2
; Prof. BA3HJIEBCKAlI, farrttHa 2

; Dr. MAXMYTOB, BllaAHMttp 3
; Dr. CBHPJKEBCKAlI, 

Allb6HHa 2
; Dr. nor A 'IEB, Barrepafl 4 

1 ,;,-13u11ecKuu uHcmuym UM. II.H. Jle6eoeBa PAH 
2 d3u11ecKuu uHcmumym UM. II.H. Jle6eoeBa PAH 
3 

r;,13u11ecuu uHcmumym u.M. II.H. Jle6eoeBa PAH 
4 r;,13u11ecKuu uHcmumym UM. II.H. Jle6eoeBa 

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

IlpegcTaBJieHI,I 9KCnepJIMeHTaJibHbie gaHHbie O IlOTOKax 3apirnceHHbIX qacTJIQ, nonyqeHHble B ceaepHOH JI 

IOlKHOH nom,pHOH aTMOccpepe, a TaKJKe B ceaepHOH cpegHeIIrnpoTHOH aTMOccpepe. B ceaepHbIX nom,pHblX JI 

cpegHJIX IIIJipOTax perym,pHbie Ha6mogeHJill nOTOKOB BTOpJiqHbIX KOCMJiqecKJIX nyqeil: npoBO,l:{l!TCll c JIIOJill 

1957 r. no HaCTOl!IQee BpeMll. B IOlKHbIX IlOJillpHblX IIIJipOTax (AHTapKTJiga, CTaHQJill MJipHbIH) aHanorJiqHbie 

JI3MepeHJill npOBO,l:{llTCll c MapTa 1963 r. no HaCTOl!IQee BpeMl!. Bell aTMOccpepa OT ypoBHll 3eMJIJI go BblCOT ~ 

35 KM 6bma pa3geneHa no aenJiqJIHe aTMoccpepHoro gaaneHJill Ha 51 JIHTepaan, TaK qTo MbI JIMeeM 

YHJIKaJibHbie ,l:{JIJITeJibHbie JI 0,1:{HOpogHbie Pll.rlbl gaHHblX O KOCMJiqecKJIX nyqax Ha pa3HblX BbICOTax B 

aTMoccpepe. 

IlonyqeHHbie gaHHbie OXBaTbIBaIOT 6onee nl!TJI 11-neTHJIX QJIKJIOB COJIHeqHoil: aKTJIBHOCTJI: c JIIOJill 1957 r. -

cepegJIHa 19-ro conHeqHoro QJIKJia, no aarycT 2014 r. - cepegJIHa 24-ro conHeqHoro QJIKJia. IlpoaegeHo 

cpaBHeHJie MOAYJillQJIOHHbIX 9cpcpeKTOB KOCMJiqecKJIX nyqeil: B BbIIIIeyKa3aHHbIX COJIHeqHblX QJIKJiax. 

IloKa3aHO, qTo KOCMJiqecKJie JI)"IJI JirpaIOT OCHOBHyro ponb B 9JieKTpJiqecKJIX nponeccax, npoHCXO,l:{llllIJIX B 

3eMHOH aTMOccpepe. , 

IlpoaegeH aHaJIJI3 B03MOlKHOro B03,l:{eHCTBHll BpeMeHHbIX H3MeHeHJIH nOTOKOB KOCMHqecKHX nyqeil: Ha 

rno6anbHbie JI3MeHeHJill KJIJIMaTa. 
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fo,o;omUI BapHaqJUI B KOCMHqecKHX nyqax, B Me>KnnaHeTHOM H 

conHeqHoM MarHHTHOM none 

Author: Dr. GUSHCHINA, Raisa 1 

Co-Authors: .ll-p. BELOV, Anat6ly 1
; Dr. BALABIN, Yury 2 

I IZMIRAN 
2 Polar Geophysical Institute 

Corresponding Author: rgus@izmiran.ru 

fOAOBall BapIIaQIIll BbIAeJieHa C IIOMOIQbIO rapMOHIIqecKoro aHanII3a B IIJIOTHOCTII KJI C )KeCTKOCTbIO 10 rn, B 

HaIIpll,KeHHOCTII Me,KIIJiaHeTHOro MarHIITHOro IIOJill B, IIapaMeTpe COJIHeqHoro BeTpa BV (rrpOII3BeAeHIIll 

HaIIpll,KeHHOCTII MarHIITHOro IIOJill Ha CKOpOCTb COJIHeqHoro BeTpa) II B cpeAHeM MarHIITHOM none CorrHua 

Bss,. orrpeAeJieHf!OM AJill IIOBepxHOCTII IICTOqHIIKa COJIHeqHoro BeTpa. lfa aHanII3a aaBIICIIMOCTII rOAOBOl1 

BapIIaQIIII . OT reJIIIOIIIIIpOTHOro IIOJIO)KeHIIll 3eMJIII AJill pa3JIIIqHoro HaIIpaBJieHIIll o6IQero MarHIITHOro 

IIOJill ConHua (A>O II A<O) IIonyqeHo: . 

1) B MIIHIIMyMax II OKOJIO MIIHIIMYMOB CA B IIHAeKc_e Bss, B Me,KIIJiaHeTHbIX IIapaMeTpax II IIHTeHCIIBHOCTII 

KIT BblllBJilleTCll roAOBall II IIOrryroAOBall BapIIaQIIll B 3aBIICIIMOCTII OT reJIIIOIIIIIpOTHOro IIOJIO,KeHIIll 3eMJIII, 

q>aaa II aMIIJIIITyAa KOTOpbIX CBll3aHa C HaIIpaBJieHIIeM COJIHeqHoro IIOJill A>O II A<O; 

2) B reJIIIOIIIIIpOTHOM II3MeHeHIIII IIapaMeTpa BV B ananII3IIpyeMbie IIepIIOAbl OTpamaeTCll aCIIMMeTpIIll 

COJIHeqHoi'l: aKTIIBHOCTII B IIOJiycqiepax CoJIHUa, qTQ, B CBOIO oqepeAb, OIIpeAeJilleT aMIIJIIITYAY II q>a3y 

rOAOBOl1 BapIIaQIIII B KJI. 
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On;eHKa BenHqHHbl ,o;pel1:q>oBblX IT0T0K0B B ranaKTHqecKHX 

K0CMHqecKHX nyqax 

Author: Dr. CA<I>POHOB, Ba,111IM 1 

Co-Authors: Dr. COPOKHH, Hropb 2
; Prof. CTOJKKOB, !Oplitt 3 

I MocKOBCKUU !PU3UKO-meXHU'leCKUU UHmumym 

2 MocKOBCKUU !PU3UKO-meXHU'leCKUU UHcmumym 
3 ,;,,{3u11ecKuil uHcmuym u.M. ll.H. Jie6eiJeea PAH 

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

BbIIIOJIHeH aHanll3 CBll3eil: Ha6JIIOAaeMbIX IIOTOKOB ranaKTifqecKHX KOCMIIqecKHX nyqeil: C COJIHeqHoft 

aKTllBHOCTbIO, B KaqecTBe llHAeKca COJIHeqHoil: aKTllBHOCTll llCIIOJib3OBanIICb 3HaqeHHll qifcJia COJIHeqHbIX 

Ill!TeH. IIpoBeAeHo cpaBHeHHe IIOTOKOB KOCMifqecKHX nyqeil:, ll3MepeHHbIX B IIOJIO,KllTeJibHbie II 

OTpHUaTeJibHbie q>a3bl 22-JieTHllX COJIHeqHbIX UHKJIOB. CpaBHeHHe BbIIIOJIHeHO OTAeJibHO AJill BO3pacTaIOIQllX 

II CIIaAaIOIQllX BeTBeil: COJIHeqHoro UHKJia, OTJIIfqaJOIQiiXCll TIO q>a3e. TaKoe cpaBHeHIIe IIO3BOJilleT IICKJIJOqIITb 

BJilll!Hlle reJIHOIIIIIpOTbl COJIHeqHbIX Ill!TeH Ha IIOTOK KOCMifqecKHX nyqeil:. 

IloKa3aHO, qTo BKJiaA Apeil:q>OBbIX IIOTOKOB ranaKTifqeCKllX KOCMIIqecKHX nyqeil: B llX o6IQIIH IIOTOK He 

rrpeBbIIIIaeT 10%. 
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Mo;o;errHpOBaHHe HHTCHCHBHOCTH fKJI C yqeTOM rrpocTpaHCTBCHHOH H 
BpeMCHHOH 3aBHCHMOCTH perym1pHbIX xapaKTepHCTHK H CIICKTpa 
q,rryKTyau;nH rerrnocq,epHoro MarHHTHoro rrorrH 
Author: ,ll-p. CBl1P)KEBCKJfl1, Huxomm 1 

Co-Authors: Prof. BA3I1nEBCKNI, fairnHa 1
; Dr. KAJIMHl1H, Muxaun 1; Dr. KPAHHEB, Muxaun 1

; Dr. CBHP)KEBCKNI, Anb61rna 1; 
Prof. CTO)KKOB, l0pm1 1 

I r;;,frm 
Corresponding Author: svirzhev@fian.fiandns.mipt.ru 

Ilo 1.JaCOBbIM ]:\aHHbIM KA "Yrrncc" onpe}:leJICHbI noKa3aTCJIH cneKTpa cprryKTyaum1 H 3HaqeHHlI KOMilOHCHT 

rerrttocqiepHoro MarHHTHOro IlOJilI BHYTPH CCKTOpHOH 3OHbI H BHe ee. IlpocTpaHCTBCHHOe IlOJIO)KCHHe H 

yrrroBbIC pa3MepbI CCKTOpHbIX 3OH onpe]:leJilIIOTClI HaKJIOHOM rerrttoccpepHoro TOKOBoro CJIOlI K IlJIOCKOCTH 

COJIHeqHoro 9KBaTopa, KOTOpbIH H3MCHlICTClI B urnpOKHX npe.n;errax B Teqem1e 11-JICTHero COJIHeqHoro 

UHKJia. 3TO npJIBO]:\JIT K npocTpaHCTBCHHOH H BpeMeHHOH 3aBJICJIMOCTJI K09q>q>JIUJICHTa ,D;Jiq>q>y3JIJI JI K 

BapttaUJilIM JIHTCHCJIBHOCTJI fKJI, KoppeJIJIPYIOIUJIM C BCJIJiqJIHOH yrrra HaKJIOHa TOKOBoro CJIOlI. 

PaccMOTpeHa B qacTHOCTJI, pOJib npocTpaHCTBCHHOH 3aBJICJIMOCTJI K09cpq>HUJICHTa ,D;Jiq>q>Y3HJI B 

o6pa30BaHJIJI CKaqKoo6pa3HbIX BapJiaQJIH JIHTCHCJIBHOCTJI fKJI B 1996-1998 rr. 
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CrreKTpbI 9JICKTpOHOB, rrpoTOHOB H aJibq>a-qacTHl..l; no H3MepeHHHM 

crreKTpoMeTpa IIAMEJIA 
Author: Prof. CTO)KKOB, !Opm'i 1 

Co-Authors: Dr. KBAIIIHl1H, AnexcaHAP '; COTPY,llHH'IECTBO TTAMEJIA, nAMEJIA 2 

I r;;,~3U'leCKUU UHcmumym UM. II.H. Jle6eiJeBa PAH 

2 Ifma.rrw1, Poccw1, I'ep1>1aHw1, IllBel{UR 

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

Ilo ,n;aHHbIM cneKTpoMeTp·a IIAMEJIA B urnpoKOM JIHTepBarre aHepm11 (70 - 1000) faB norryqeHbI cneKTpbr 

9JICKTpOHOB (arreKTpOHbI IlJIIOC Il03JITp0HbI), npoTOHOB JI aJibq>a qacTHU, .llrrlI OT,ll;CJICHJilI 9JICKTpOHOB OT 

npOTOHOB 6bIJIJI JICilOJib3OBaHbI ]:\aHHbie HCHTpOHHOro ,n;eTeKTOpa. J,fa aHaJIJI3a 9KCnepHMCHTaJibHbIX ]:\aHHbIX 

crre.n;yeT, qTQ 3aBJICJIMOCTb qJicJia HCHTpOHOB ,D;JilI 9JICKTpOHHoro co6bITHlI n(e) JIMeeT BJI,ll; n(e) = A(e)QAKl, 

r]:\e Q CCTb 9HeproBbI]:\CJICHJie B KarropJIMeTpe OT 9JICKTpoHa, Kl - noKa3aTCJib cneKTpa • .llrrlI npoTOHOB 

Ha6JIIO]:\aCTClI TaKalI )KC 3aBJICJIMOCTb B qJicJie HCHTpOHOB n(p) OT aHeprOBbl,ll;CJICHJilI Q OT npoTOHa: n(p) = 
A(p)QAK2. 3HaqeHJilI Kl JI K2 He3HaqJITCJibHO OTJIJiqaJOTClI Apyr OT Apyra JI npJIMepHO paBHbI 0.65. 
IlpJI BbI]:\CJICHJIJI 9JICKTpOHOB OT npoTOHOB KpoMe KOMilbIOTepHoro aHaJIJI3a .n;aHHblX (oT6op 9JICKTpOHHbIX JI 

npOTOHHbIX co6bITJIH no HCKOTOpoMy Ha6opy KpJITepJieB OT6opa) JICilOJib3OBaJIClI MCTO,ll; BJI3YaJibHOro 

KOHTpOJilI qiopMbl KaCKa]:\HOH i<pJIBOH B i<arropJIMeTpe. CoqeTaHJie KOMilbIOTepHoro pa3,n;erreHJilI co6blTJIH JI 

BJI3yaJibHOro npocMOTpa Ka)K]:IOro co6hITJilI IlO3BOJilICT npoBeCTJI CCJICKUJIIO 9JICKTpOHHbIX co6bITJIH OT 

npoTOHHbIX C BbICOKOH aqiq>eKTHBHOCTbIO. 
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AHaJil:13 B03pacTaHMHKOCMMqecKMX ·rryqeft, 3aperMCTpHpOBaHHblX B 

OKTH6pe-HoH6pe 2013T. 

Author: Dr. MAXMYTOB, BrrannMnp 1 

Co-Authors: Pro[ EA311JIEBCKA51, farrnHa 1
; Pro[ CTO)KKOB, !Opnrr 1

; Pro[ POJIAH, )KaH-Ilbep 2
; Mr. <fJl1JIHnTTOB, MaKCllM 1 

1 ,;,f3UtJecKuil tmcmumym 11.M. II.H. Jie6eoeBa PAH 
2 YHuBepcumem MaKKeH3U, CaH IIay.no, Bpa3u.nwi 

Corresponding Author: makhmutv@sci.lebedev.ru 

B pa6oTe npegcTaBJieHl,I pe3yJibTaTbI aHamrna BapJial.l;JIH KOCMJI'IeCKJIX nyqe:fi JI COJIHetfHOH aKTJIBHOCTJI B 

nepJIO,r:( OKTll6pb-HOll6pb 2013 r. I1cnoJib3YlOTCll gaHHbie JI3MepeHJIH KOCMJitfeCKJIX nyqe:fi B JeMHOH 

aTMOC<pepe Ha pagJI030Hgax, 3apemcTpJipoaaHHbie geTeKTopoM KOCMJitfeCKJIX nyqe:fi (geTeKTOp GCR), 

ycTallOBJieHHOM B UEPHe gnll npoae,o;eHJill pa6oT no npoeKTY CLOUD, a TaIOKe ,o;aHHbie, nonyqeHHhie Ha 

MJipoao:fi ceTJI HaJeMHbIX HefITpOHHbIX MOHJITOpoa (6aJa ,o;aHHbIX NMDB). AnaJIJI3 conHetfHOH 

(acnbIIIIetfHOH) aKTJIBHOCTJI B.bIIlOJIHeH no ,o;aHHbIM na6n:io,o;eHJIH conneqnoro H-anb<pa, penTreHOBCKOro, 

raMMa JI pa,o;JIOJIJnyqeHJill Ha HaJeMHbIX ycTaHOBKax JI Ha KOCMJitfecKJIX annapaTax (GOES, FERMI.JI ,o;p.). 

Oco6oe BHJIMaHJie y,o;eneHo B03pacTaHJIHM KOCMJitfeCKJIX nyqe:fi, na6n:iogaBIIIJIMCH GCR ,o;eTeKTOpOM 15 

OKrn6pH JI 19 HOH6pH 2013 r. XapaKTCpJICTJIKJI 9TJIX co6bITJIH CXOJKJI C . B03pacTaHJillMJI, 

JapemcTpJipoaaHHbIMJI paHee 7 MapTa 2011 r. JI 23 HHBapH 2012 r. ,o;eTeKTopoM KOBEP, ycrnHOBJieHHOM Ha 

acTponoMJitfeCKOM KOMnneKce CASLEO B AprenTmre. B pa6oTe paccMoTpeHa BOJMOJKHaH CBll3b TaKJIX 

B03pacTaHJIH KOCMJitfeCKJIX nyqeii, KaK C BCnbIUICtfHOH aKTJIBHOCTblO Connu;a, TaK JI C npou;eccaMJI B 3CMHOH 

aTMOC<pepe. 
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PacqeTH0-3KCrrepHMeHTaJibHblll aHaJIM3 BKJiap;a co6bITMI1 pe3KOro 

B03pacTaHMH IIOTOKOB COJIHeqHbIX KOCMMqeCKMX rryqe11 Ha 

pap;M03JieKTpOHHYIO arrrrapaTypy C TOqKJI 3peHMH ee pap;Mau;MOHHOH 

CTOMKOCTM 

Author: nPOTononOB, fpnropnrr ArreKcaHnpoBll'I I 

Co-Authors: AHAIIJJ1H,. Bacnrrnrr Cepreeunq 1
; K03IOKOBA, Orrbra CepreeuHa 1

; Cl1THl1KOBA, HnHeJih HnKorraenHa 2 

'·r;,1.nua.n ~AO "OPKK" - "HHH KI!" 
2 OAO"HCC" 

Corresponding Author: npkl-niikp@rambler.ru 

B ,r:(OKJiage npe,o;cTaBJICHbI pe3yJibTaTbI 9KcnnyaTal.l;JIJI 9JieMeHTOB OTpacneBOH (PocKOCMOC) CJICTeMbI 

MOHHTOpJIHra '· B03,D;eHCTBJIH JIOHJI3JipylOID;JIX JI3JIYtfeHJIH KOCMJitfCCKOrO npocTpaHCTBa Ha 

pa,o;n:b9nei<TpoHHYID annapaTypy KOCMJitfeCKJix annapaToB (KA); CJicTeMa MOHJITOpJinra JIMeeT 6opToBon: JI 

Ha3eMHbie cerMeH'Tbr. OCHOBHbIMJI 9JleMeHTaMJI 6opTOBOro cerMeHTa HBJIHlOTCH gaTtfJIKJI JIHTerpaJibHOH 

HaKonJieHHOH ,D;03bl, <pyHKl.l;JIOHJipoaaHJie KOTOpbIX OCHOBaHO na npJIHl.l;Jinax 

MeTaJI-HJITPJI,D;-OKCJI,o;-nonynpoBO,D;HJIK ,D;03JIMeTpJIJI. BbIJIO ycTaHOBJieHO 38 ,o;aTtfJIKOB Ha 19 KA (no ,D;Ba Ha 

KaJK,D;bIH KA) HatfJIHM c oKTH6pH 2008 ro,o;a. KA <pyHKl.l;JIOHHPYIDT Ha Kpyroaofi op6HTe c BbICOTOH 20000 KM. 

IIpoBO,D;JITCH aHaJIJI3 noneTHbIX ,o;aHHbIX, nonytfeHHbJX 3a ,D;JIHTCJibHOe BpeMH, B TetfeHJie KOTOporo 

Ha6mo,o;aJIJICb co6bITHH aHOMaJibHO pe3KOro B03pacTaHJIH MOil.l;HOCTJI ,D;03bl. llaHHbJe aHaJIH3JipOBaJIJICb C 

ytieTOM JIJMepeHJIH xapaKTepHCTHK KOCMHtfeCKOH norO,D;bI B MOMCHTbl aHoMaJibHbJX B03pacTaHJIH, BKJI!Otfall 

xapaKTepJICTJIKH co6bITHH CKJI. 

BbIJI npose,o;eH pactfeTH0-9KCIIepJIMCHTaJihHb!H anaJIH3 BKJia,o;a pa3JIHtfHbIX tfaCTHl.l; B MOil.l;HOCTH ,o;03bl B 

MOMCHTbl ee aHoMaJibHOro B03pacTaHml. IIpn anaJIJI3e JICnOJib30BaJIHCb pe3yJibTaTbl 6opTOBbIX H3Mepem1i1: 

IJOTOKOB 3apHlKCHHb!X tfaCTJil.l; B MOMCHT co6bITJIH CKJI JI YtfJITbIBaJiaCb peanhHaH KOH<pJirypal.l;Jill Jall.l;JITbl 

,o;aTtfJIKa. 

106 



153 

HoBbie B03MO>KHOCTH HCHTpOHHoro MOHHTopa Ha CT. EaKCaH 

Author: Prof. BAIIIEHIOK, 8AyapA 1 

Co-Authors: Dr. TIETKOB, Banepnti 2
; Dr. BAJIABHH, IOpttti 1

; Dr. ,UlKATITIYEB, .[{rump 2
; Dr. rB03.UEBCKHl1, Bopnc 1; Mr. 

fEPMAHEHKO, AneKceti 1
; KY,UlKAEB, AneKcaHAp 2

; MHXAf!llOBA, Om,ra 2
; KY'IME30B, A3peT 2

; XA,U:>KHEB, Myca6n 2 

I III'HPAH 
2 HHHPAH 

Corresponding Author: gvozdevsky@pgia.ru 

HeflTpOHHbIH MOHHTop (HM) Ha CT. BaKcaH cy~ecTBeHH0 o6HOBHJICll. OH ocHa~eH HOBOH cKopocTHOH 

CHCTeMOH perHCTpaUHH, q>HKCHpyro~eH npHX0,Il; KalK,a;oro HMilYJibCa C T0tJH0CTbIO 1 MKC. C 9TOH lKe 

T0tJH0CTb ocy~ecTBJieHa npHBll3Ka ,a;aHHbIX HM K ,a;aHHbIM ycTaHOBKH IIIAJI «KoBep». BpeMeHHbie MeTKH 

PPS OT npHeMHHKa GPS nocTynaroT B HM H o6ecnettHBaIOT npHBll3KY K MHpoBoMy BpeMeHH c TOH lKe 

T0tJH0CTbIO. Co3,a;aH HOBbIH MPD-cpopMaT xpaHeHHll HH<popMaQHH o BpeMeHH npHxo,a;a Kam,a;oro HMnynbca. 

HoBall CHCTeMa c6opa npe,a;Ha3HatJeHa ,Il;Jlll HCCJie,Il;0BaHHll 6bICTpbIX (,a;eCllTKH H COTHH. MKC) npoueccoB Ha 

HM: MH0lKeCTBeHH0CTb, a,a;p0HHble JIHBHH. O6'be,Il;HHeHHe c BbICOKOH T0tJH0CTblO ,a;Byx npH6opoB (HM H 

«KoBep») Il03B0JilleT npoB0,Il;HTb K0MnJieKCHble HCCJie,a;oBaHHll B pa3HbIX K0Mil0HeHTax KOCMHtJeCKHX nyqefl. 

KpoMe cTaH,a;apTHoro pa3pemeHHll B 1 MHH H0Ball cHcTeMa no3BOJilleT nonyttaTb H3 MPD-cpaflnoB ctteT HM c 

JII06bIM BpeMeHHblM pa3pemem{eM BilJI0Tb ,a;o 1 ceK H MeHLIIIe,'eCJIH TaKal! 3a,a;atta B03HHKaeT. 
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IlepBbie pe3yn:bTaTbf iioMcKa HefITpH~H1>1x BcnnecKo~ n~ COBMeCTHbIM 
AaHHbIM BTICT H L VD 
HOBOCEllbUEBA,PttTa'. 
1 WIHPAH 

Corresponding Author: rivinov@yandex.ru 

Ilepabre pe3yJibTaTbI nottcKa HettTpMHHbIX acnnecKoB no cOBMeCTH_bIM ,a:aHHbIM BIT CT ~ L VD 

P.B. f{oaocenhUeBal, H.IO. Araq>oHorial, B.B. AIIIMXMMHl, M.M. BontteBl, B.B. BonqeHKol, T.B. BonqeHKol, 

H:M; .[{3anapoiml, P.H. 'EHMKeeal, M.M. KoqKapoal, IO.If>. Hoaocenhueel, B.B. IleTKOBl, 2, O.r. Pm1<cKaHl, 

A.<f>. 5IHHH1 u'LVD Konna6opaUM51 

ll1HCTMTYT 51,a:epHbIX ttccne,a:oaaHMM P AH, MocKaa; PoccJI51 

2l1HCTMTYT acTpOHOMMH P AH, MocKBa, PoccMH 

KoppeJI51UMOHHbIM aHaJIJI3 ,a:aH-HbIX ycTaHOBOK, pa6oTaIOII(MX B pellmMe noMCKa HCHTpMHHbIX BcnneCKOB, 

no3BOJI51eT C '6oJibIIIett qyBCTBMTCJibHOCTbIO npoBO,D;MTb noMCK HettTpMHHbIX BCnbIIIIeK OT KOJIJiancttpyrolI(MX 

3Be3,a:, noBhICMTb ,a:ocToBepHOCTb 3aperttcTpttpoaaHHbIX HettTpMHHbIX cttrHanoB u ocylI(eCTBJI51Tb noMCK 

pe,a:KMX HettTpHHHbIX co6bITMM OT ranaKTMqecKMX tt BHeranaKTMqecKMX MCTOqHMKOB HCHTpHHO. 

B ,a:aHHOM pa6oTe onttcaHa MCTO,D;MKa M npHBO,D;51TC51 npe,a:aapMTCJibHbie pe3yJibTaTbI COBMCCTHOTO noMCKa 

HettTpHHHbIX BCnJieCKOB no 9KCnepMMCHTaJibHbIM ,a:aHHbIM ,a:Byx ycTaHOBOK: BaKCaHCKOTO no,a:3eMHOTO 

CUMHTMJIJIHUMOHHoro TenecKona l15Il1 PAH (BITCT) M LVD, Gran-Sasso. O6e ycTaHOBKM ttcnonh3YIOT 

CUMHTMJIJIHTop Ha ocHoBe yattT-cnttpHTa, $C_{9}H_{20}$. 

.[{JI51 COBMCCTHOTO aHaJIM3a MCnOJib30BaJIJICb ,a:aHHbie ycTaHOBOK, nonyqeHHbie B 2012 ro,a:y no 3a,a:aqe noMCKa 

HettTpMHHbIX BCnbIIIIeK OT rpaBMTaUMOHHbIX KOJIJiancoB 3BC3,D;. OcHOBOM noMCKil HCHTpMHHbIX BCnJieCKOB 

51BJI51eTC51 M,a:eHTHq>MKaum1 KnacTepoB co6bITHM B q>HKCHpoaaHHbIX apeMeHHbIX HHTepeanax [1 - 4]. Ha BITCT 

Oll<H,a:aeMoe co6bITHe OT KOJIJianca 3BC3,D;bI ,D;OJI)l(HO BbirJI51,D;CTb KaK cepH51 o,a:MHOqHbIX cpa6aTbIBaHHH 

cqeTqHKOB B TeqeHHe BpeMeHM HettTpHHHOM BCnbIIIIKM, npe,a:nonaraeMa51 ,D;JIHTCJibHOCTb KOTOpo:il: COCTaBJI51eT 

10 - 20 ceKyH,a:. B 2012 ro,a:y Ha BITCT 6hmo 3apemcTpHpoBaHo 616124 o,a:HHoqHbIX co6bITH51, no KOTOpbrM 

6hm npoBe,a:eH noMCK KJiacTepoB BHYTPH BpeMeHHOTO OKHa 20 ceKyH,a:. IloHCK KJiacTepoB B L VD 6bIJI 

npoBe,a:eH ,a:nH Hatt,a:eHHbIX B BITCT 3a 2012 ro.a: KnacTepoa KparnocTH k_{BITCT} = 3 - 7 (T.e., cpa6oTano k 
cqeTqHKOB B HHTepBane Dt = 20 ceKyH,a:). IlpH COBMeCTHOM aHaJIH3e HCnOJib30BaJIC51 CKOJib3511I(HH HHTepBaJI, 

BpeM51 Haqana KOTOporo, tO_{BITCT}, COBna,a:aeT co BpeMeHeM cpa6aTbIBaHMll nepBoro cqeTqHKa B KJiaCTepe. 

OT6op co6bITMM B ,a:aHHbIX L VD 3aKJiroqancH B Bbr6op1<e o,a:HHoqHbIX TpttrrepoB c 9Heprttett E> 5M9B. 

KpaTHOCTb KJiacTepa BLVD k_{LVD} onpe,a:enHnacb ,a:nll HHTepaana TOM )l(e ,a:nHTeJibHOCTH Dt = 20 ceKyH,a:, 

Haqano Kornporo to_LVD B npe,a:enax 3a,a:aHHoro qttcna ceKyH,a: coBna,a:aeT c HaqanoM KJiacTepa BITCT. 

Ilo 9KCnepHMeHTaJibHbIM ,a:aHHbIM 3a 2012 ro.a: 6hmH nonyqeHbI pacnpe,a:eneHHll no KpaTHOCTM KnacTepoB B 

L VD ,a:nH KnacTepoB B BIT CT c KpaTHOCTbIO OT 3 ,a:o 5. IlonyqeHHhre pacnpe,a:eneHHll, nptt ttcnonh3yeMbIX 

ycJIOBHllX OT6opa co6bITHM, MO)l(HO o6'b51CHHTb cnyqattHbIMH COBna,a:eHH51MJI q>OHOBbIX co6bITHH B L VD H 

BITCT. 

ilHTepaTypa. 

1 o.r. Pll)l(CKall. HettTpUHO OT rpaBJITaUHOHHbIX KOJIJiancoB 3Be3,a:: COBpeMeHHbIM CTaTyc 9KCnepHMeHTa. 

Y<f>H, T. 176, N210, C. 1039, 2006. 

2. E.H. AneKceea H ,a:p. OrpaHHqeHHe Ha qacToTy KonnancoB MaccHBHbIX 3Be3,a: B fanaKTHKe no ,a:aHHbIM 

Ha6nro,a:eHH51 B 1980-1992 ro,a:ax Ha BaKcaHCKOM no,a:3eMHOM CUHHTHJIJI51UHOHHOM TenecKone. )K3T<f>, T. 104, 

B. 3(9), C.2897, 1993. 

3. H.IO. Araq>OHOBa H .a:p. IloHCK pa3JIIfqHbIX THnOB He:il:TpHHO OT KOJIJiancttpyIOII(HX 3Be3,a: cnOMOU1bIO 

,a:eTeKTopa LVD. l13B. PAH, cep. q>H3., T. 75, N23, (2011), 445, 2011. 

4. P.B. HoaoceJibUeBa H .a:p. IloHCK He:il:TpHHHbIX BCnJieCKOB Ha BaKCaHCKOM no,a:3eMHOM CUHHTHJIJI51UHOHHOM 

TenecKone. l13BeCTMll PAH, cep. q>H3., T.75, N 3, c.453, 2011. 
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KacKa,o;HruI MO}];eJib aHOMaJIHH raMMa-crreKTpOB 6na3apoB rrpn oqeHb 

BbICOKHX 9HeprHHX 

JllKATJlOEB, T1IMyp I 

1 HJ1HHr;,im, 

Corresponding Author: timur1606@gmail.com 

KomrqecTBo aKTIIBHbIX l!.[lep ranaKTIIK (Active Galactic Nuclei, AGN), 3apemcTpIIpoBaHHbIX B o6nacTII 

oqeHb BbICOKIIX 3HeprIIii (Very High Energy, VHE) tta3eMHbIMII ,[leTeKTopaMII, cymecTBeHHo B03pocno 3a 

nocne,[IHee ,[leCllTIIJieTJfe. 3HaqeHHll KpacHoro CMemeHJfll ,[IJill HeKOT0pbIX 6na3apoB (AGN C M0mHbIM 

raMMa-If3nyqeHHeM), JfMeromIIx If3MepeHHbIH cneKTp B VHE-o6naCTif (>100 f3B), COCTaBJil!KJT z$\approx$0.5. 

ITepBifqHI,Ie raMMa-KBaHTbI MoryT nornomaTbCll Ha qJOTOHaX 3KCTparanaKTJiqecKoro q>oHa (Extragalactic 

Background Light, EBL). ITpII TaKIIX ycnoBIIl!X MHOme IIccne.r:10BaTeJIH (cM., HanpIIMep [1-4]) nonararoT, qTQ 

Ha6nro.r:1aeMbIH cneKTP ,[I0JilKeH JfMeTb o6pe3aHIIe BbIIIIe HeKOTOpoii 3HeprIIII, 3aBHcllmeii OT z. O,[IHaKO, B 

Ha6nro.r:1aeMbIX cneKTpax HeKOT0pbIX IfCT0qHJIK0B TaKOe o6pe3aHHe OTCYTCTByeT IfJIH He,[IOCTaToqHo 

BbrpalKetto. 3To KalKymeecl! npoTHBopeqwe nonyqIIno Ha3BaHIIe "attoManIIH polK,[leHIIll 

3JieKTpOH-n03IITp0HHbIX nap" [3). 

B HaCTOHmeii pa6oTe paccMoTpeHbI pa3JIHqHble MO,[leJIII, npeTett.r:1yromIIe Ha pa3peI1IeHIIe yKa3aHttoro 

napa:n;oKca. BoJibllIJfHCTBO aBT0pOB (B qaCTHOCTif, pa6oT [1-4)), npeHe6perano noT0KOM BTOpifqHI,IX q>OTOHOB, 

KOTOpbie M0fYT polK,[laTbCll B 3JieKTp0MarHIITHbIX KaCKa,[lax no nyTII OT IfCT0qHJIKa K Ha6JIKJ,[laTeJIKJ H ,[laBaTb 

BKJia)]; B Ha6nro.r:1aeMbIH cneKTp. B HaCTOllmeii pa6oTe C IfCnOJib30BaHIIeM COBpeMeHHbIX CTaTifCTHqecKifX 

MeTO)];OB BnepBbie npoBe)];eHO KOJIIfqeCTBeHH0e HCCJie,[IOBaHJfe B03M0lKHOCTif o6'bl!CHeHifll ynoMllHYTOH 

aHOManJflf B paMKax KacKa)];HOH MO)];eJIJf, 

IToKa3aHO, qTQ npII pa3yMHbIX npe.r:1noJIOlKeHmIx O q>opMe raMMa-cneKTpa IfCTQqHJIKa, MO)];eJIJf EBL H 

MelKranaKTJiqecKoro MarHIITHoro nonl! (Extragalactic Magnetic Field, EGMF) npo~ecc polK,[leHIIll KacKap;HbIX 

qJOTOHOB M0lKeT cymecTBeHH0 yMeHblliaTb CTaTHCTJfqecKyro 3HaqJIMOCTI, tta6nro,[leHHll aHOMaJIIflf B cneKTpe 

6na3ap0B npH oqeHb BbICOKifX 3HeprIIl!X. B HaCTOHmee BpeMll KaCKa,[IHal! M0,[leJII, l!BJil!eTCll e,[IJIHCTBeHHOH, He 

Tpe6yromeii Hlf 0,[IHOro ,[\OnOJIHIITeJibH0ro (ad hoc) npe.r:1nonolKeHifll, II npe,[ICTaBJilleTCll HaJI6onee 

ecTeCTBeHHbIM o6'bllCHeHIIeM "aHoManlflf pOlK)];eHJfll 3JieKTpOH-n03IITpOHHbIX nap" )];Jill HeK0T0pbIX 

6na3ap0B. 

CnwcoK JIIITepaTyp1,r 

1. A. De Angelis et al., Phys. Rev. D, 76, 121301 (2007) 

2. M.A. Sanchez-Conde et al., Phys. Rev. D, 79, 123511 (2009) 

3. D. Horns, M. Meyer, ]CAP, 02, 033 (2012) 

4. M. Meyer et al., Phys. Rev. D, 87, 035027 (2013) 
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HomUI CHCTeMa p~rHcTpau;HH IlHBHeBOH ycTaIJOBKH «AH.D;bipqn» Ha 
ocHoBe HHTep<f>enca VME 
Author: rPHIIIKAH, B. IO. 1 

Co-Authors: Jl3ATIAPOBA, .11.M. 1
; BOJitIEHKO, B . .11. 1

; BOJitIEHKO, f.B. 1
; fOPBAtlEBA, EA. 1

; KYPEllil, A.H. 1; MAPA tIKOB, M.A, 
1
; TIETKOB, B.B. 1

; .HHHH, A.ct>. I 

I HHHPAH 

Corresponding Author: vgrishkan@gmail.com 

OrrIIcaHa HOBall CIICTeMa perIICTpaUIIII JIIIBHeBOH ycTaHOBKII «AH.D;biptIII» BaKCaHCKOH He:il:TpHHHOH 
o6cepBaTOpIIII I15UI p AH [ 1]' II03B0Jll!IO~all Ha6IIpaTh IIHCpopMaUIIIO no BCeM peIIIaeMhIM Ha ycTaHOBKe 
q>II3IItJeCKIIM 3a.n;atJaM. ITpn:BO)];IITCll. 6JIOK-cXeMa HOBOH CIICTeMbl perIIcTpauIIn:, o6cyJK.n;aeTCll MeTo.n;n:Ka 
c6opa II rrpe.n;aapIITeJil,HOro aHaJIH3a 9KCIIepn:MeHTaJibHbIX .n;aHHbIX. 
CIIcTeMa perIICTpaUIIII ycTaHOBKII COCTOIIT II3 .n;ayx tJacTe:il:, c6op IIHq>OpMaUIIII C KOTOpbIX rrpoII3B0.D;IITCll 
.D;BYMll He3aBIICIIMhIMII on-line KOMIIhIOTepaMII. ITepBall tJaCTh CIICTeMbI perIICTpaun:II ycTaHOBKII 
rrpe.n;Ha3HatJeHa )];Jlll pemcTpauIIII IIIn:pOKIIX aTMocqiepHbIX JIIIBHe:il: (IIIAJI) KOCMIItJeCKHX nyqe:il:. .[{Jill 
rronyqeHIIll .n;aHHhIX OT pemcTpn:pyro~ero o6opy.n;onaHIIll IICIIOJih3yeTcll IIHTepqie:il:c VMEbus. L{aHHall 
apxn:TeKTypa o6na.n;aeT xopoIIIe:il: MaCIIITa6n:pyeMOCThIO, HII3KIIM apeMeHeM 3a.n;epJKKII rrpII rrepe.n;aqe 
.n;aHHbIX, II03BOJilleT C03.D;aTb KOMIIaKTHYIO cn:cTeMy c6opa .n;aHHbIX. 
BTOpal! . tJaCTb CIICTeMbl perIIcTpauHII ycTaHOBKII rrpe.n;Ha3HatJeHa )];Jill c6opa IIHq>OpMaUIIII rrpn: pa6oTe 
ycTaHCiBKH B pelKIIMe perIIcTpauIIII O)];IIHOtJHOH KOMIIOHeHThI KOCMIItJeCKIIX nyqe:il:. TeMII cqeTa KaJK.n;oro II3 
.n;eTeKTOpOB ycTaHOBKII II3MeplleTCll KaJK.D;YIO MIIJIJIIICeKyH.n;y, tJTO .n;afa B03MOJKHOCTh rrpoBO.D;IITh 
IICCJie.n;oBaHIIll KOpOTKOIIepIIO.D;IItJeCKIIX BapIIaUIIH II IIOIICK YJibTpaKopoTKIIX BCIIJieCKOB IIHTeHCHBHOCTII 
KOCMIItJeCKIIX nyqe:il: [2, 3). 
O6a on-line KOMIIbIOTepa 4'YHKUIIOHIIpyIOT no.n; ynpaBJieHIIeM MO.D;IIq>IIUn:poBaHHOH BepCIIII oc RT-Linux. 
MaKCHMaJihHOe' 3HatJeHIIe BpeMeHH JiaTeHTHOCTII oc COCTaBJilleT 50 MHKpoceKyH.n;, tJTO II03BOJil!eT 
3HatJn:TeJibHO MHHIIMII3IIpoBaTb IIOTepII .n;aHHhIX II IIOBbICIITh T0tJHOCTb II3MepeHIIH npoBO)];IIMbIX B pelKIIMe 
peanbHOro BpeMeHII .. 

1. B.B. IleTKOB n: .n;p., ITpII6opbI n: TexHIIKa sKcrrepIIMeHTa, NQ 6, c. 50, 2006. 
2. A.H. fanoHeHKO H .n;p., JfaBecTHll PAH, cep. «pH3., T. 77, M 11, c. 1597, 2013. 
3. A.N. Gaponenko et al., Proc. 33rd International Cosmic Ray Conference (Rio de Janeiro, July 2-9, 2013), 

0743, 2013. 
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IT011cK rroKanhHhIX 11cToqHJIKOB HeMTp11Ho no ,o;aHHhIM EITCT. 

EOITHEB, Myca6tt 1 

1 HHHPAH 

Corresponding Author: boliev2005@yandex.ru 

IloIIcK rroKam,HhIX IICToqHIIKOB HeHTpIIHo no ,n:aHHbIM BITCT. 
M.M. BorrIIeBl, A.B. ByTKeBIIql, B.H. BorrqeHKol, f.B. BorrqeHKol, H.M . .[{3anap0Bal,2, M.M. KoqKapoBl, P.B. 
HoBoceJibQeBal, B.B. IleTKOBl,2, A.<1>. 5IHIIH1. 

111HCTIITYT H,n:epHbIX IIccrre,n:oBaHIIH P AH, MocKBa, PoccIIH 
2I1HCTIITYT acTpOHOMIIII P AH, MocKBa, PoccIIH 

Cw6IIJibHOCTb II 3JieKTpIIqecKaH Heil:Tpa_JibHOCTb .n:erra!OT HeHTpIIHO caMbIM Ha,n:eli<HblM IICTOqHIIKOM 
IIHCpopMaQIIII O <pII3IIqecKIIX npoQeccax, npoIICXO.D:HI.QIIX B KOCMOCe Ha 6oJibIIIIIX II oqeHb 60JibIIIIIX 
paccTOHHIIHX. B pa6oTe npe,n:cTaBJieHbl pe3yJibTaTbl aHaJIII3a ,n:aHHblX HeHTpIIHHOro 3KcnepIIMeHTa Ha 
BaKCaHCKOM no,n:3eMHOM CQIIHTIIJIJIHQIIOHHOM TerrecKone (BITCT). no noIIcKy JIOKaJibHblX IICTOqHIIKOB 
Hei':!TpIIHO. 
B ,n:aHHOH pa6oTe npe,n:cTaBJieHbl pe3yJibTaTbl noIIcKa JIOKaJibHblX IICTOqHIIKOB MIOOHHblX He:rrTpIIHO C 
3Hepmei':! BbIIIIe 1 faB II3 HIIli<He:rr norryccpepbI no ,n:aHHbIM BIT CT. Hei':!TpIIHHbIH sKcnepIIMeHT Ha BIT CT [ 1 
- 5] npoBO.D:IITCH yli<e 6orree 30 JieT (li<IIBOe BpeMH pemcTpaQIIII - 28 rreT), 3a 3TO BpeMH HaKonrreHa 6oJibIIIaH 
CTaTIICTIIKa HeHTpIIHHbIX co6bITIIH - 6orree ,n:Byx TbICffq. OnIIcaHhI xapaKTepIICTIIKII BITCT II MeTO.D:bI 
pemcTpaQIIII Hei':!TpIIHHblX co6bITIII:I, noKa3aHa scpcpeKTIIBHOCTb II CTa6IIJibHOCTb pa6oTbl ycTaHOBKII no 
He:rrTpIIHHOH 3a,n:aqe. Ilpe,n:cTaBJieHbl KapTbl 3KCn03IIQIIII no BpeMeHII Ha6rr10,n:eHIIH II pacnpe.n:erreHIIH 
Heil:TpIIHHbIX co6blTIIH B 3Be3,Il;HblX II rarraKTIIqecKIIX KOOp,n:IIHaTaX. IlpIIBe,n:eHbl pe3yrrbTaTbl aHaJIII3a 
pacnpe,n:eJieHIIH Heil:TpIIHHbIX co6bITIIH C IICnOJib30BaHIIeM pa3JIIIqHblX CTaTIICTIIqecKIIX MeTO,Il;OB. 
Ilpe,n:cTaBJieHbl orpaHIIqeHIIH Ha noTOK HeHTpIIHO .D:JIH II3BeCTHblX KOCMIIqecKIIX o6'beKTOB. 

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.l, 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) M.M. 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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MeTeoporrorJiqecKHe scpcpeKThl MIOOHHOM KOMIIOHeHThl ropHhIX 
MIOOHHhIX ,n;eTeKTOpOB 

n-p. lIHKE, BliKTOp 1
; Mrs. EEPKOBA, MapHHa I 

1 If3MHPAH 

Corresponding Author: qvark8@yandex.ru 

B pa60Te 6bIJIH HCCJie.n;oaaHbl MeTeoporrorHqec1me 3<p<peKTbl noTOKOB MIOOHHOH KOMnOHeHTbl KOCMJfqecKHX 

rryqeii, H3MeplleMbIX ropHbIMH .n;eTeKTopaMH. BbIJIH oueHeHbl TeMnepaTypHbie sq,<peKTbl .D;Jlll HeCKOnhKHX 

MIOOHHbIX TerrecKonoa - YangBaJing (KHTaii), Bure (<I>paHQHll), Yerevan (ApMeHHll) and Leonsito 

(ApreHTHHa) . .[laHHbie TeMnepaTypHoro BepTHKaJibHOrO npo<pHJill aTMOC<pepbl HCnOJib30BaJIHCb H3 Tpex 

HCToqHifKOB: .n;aHHhre Mo.n;errH GFS (Global Forecast System, NCEP/NCAR), .n;aHHbie aepTHKaJihHoro 

30H.D;HpoBaHHll II .n;aHHhie pa.n;HoMeTpHqecKoro 30H.n;Hpoaamrn aTMocq,epbI npH6opoM SABER co cnyTHHKa 

TIMED . .[laHHbie paccMaTpHBaeMbIX a pa6oTe MIOOHHbIX TeJieCKOnOB 6bIJIH HcnpaBJieHbI Ha TeMnepaTypHbIH 

3<p<peKT, 

159 

,[(1:1HaMJ:IKa·BHYTPeHHero pa,n;Hau;1:10HHoro rrmrca B TeqeHHe 2006-2014 
ro.n;a no ,n;aHHbIM sKcrrep1:1MeHTOB PAMELA H APMHA 
Author: Mr. MALAKHOV, Vitaly 1 

Co-Authors: Dr. ALEKSANDRIN, Sergey 2
; Dr. BAKALDIN, Alexey 2

; Mrs. BATISCHEV, Alexey 1
; Prof. GALPER, Arkadiy 1

; Mr. 
'• I 3 3 
KOLD('SHOV, Sergey ; MAYOROV, Andrey ; Mrs. MAYOROVA, Marina 

I NRNUMEPhl 
2 National Research Nuclear University "MEPhl" 
3 National Research Nuclear University MEPhl (Moscow Engineering Physics Institute) 

Corresponding Author: vm7depmephi@gmail.com 

CymecTByIOII(He 3MnHpHqecKHe MOJJ;eJIH pa.n;HaQHOHHOro nollca He no3B0JllllOT BbJqifCJillTb noTOKH 

3axaaqeHHbIX qacTHU C 'yqfaoM H3MeHllIOII(eHCll COJIHeqHoH aKTHBHOCTH. lllHpOKO HCnOJib3yeMall Ha 

.n;aHHbIH MOMeHT MO.D;eJib AP8/ AES .n;afa B03MOlKHOCTb paccqJfTaTb noTOKH TOJibKO B nepHO.D;bl COJIHeqHoro 

MaKCHMyMa Ii MHHHMyMa. Ha cero.D;HllIIIHHH ):(eHb OTKpbIBaIOTCll HOBbie B03MOlKHOCTH JJ;Jlll H3MepeHHH B 

pa.n;ttaQHOHHOM nol!Ce. HaqHHall c 2006 ro.n;a Ii no HaCTOlllI(ee apeMll Ha 6opTy KOCMifqecKoro annapaTa 

PECYPc.:,nK1 npoao.n;llTCll 3KcnepttMeHTbI PAMELA H APHHA. PAMELA - cneKTpoMeTp .n;rrll H3MepeHHtt 

noTOKOB aHTHqacTHl( B KOCMHqecKHX rryqax, APHHA npe.n;Ha3HaqeHa JJ;Jlll HJyqeHHll BCnJieCKOB 

BbICOK03HepreTHqHbIX qaCTHU B MarHHTOC<pepe 3eMJIH. Heo6xo.n;HMO OTMeTHTb, qTo KpOMe OCHOBHbIX 3a):(aq 

3TH npH60pbl no3B0JllllOT npoBO.D;HTb H3MepeHHl1 nOTOKOB 3aplllKeHHbIX qacTHU BO BHyTpeHHeM 

pa.n;HaUHOHHOM noi1ce. 3KcnepHMe»ThI PAMELA II API1HA oxaaTbIBaIOT 3HepreTHqecKHH .n;ttana30H 

3api1lKeHHbIX qacTHU OT 30 M3B anrroTb .n;o rpaHHUbI 3axBaTa (~2 f3B). HenpepbIBHhre H3MepeHHl1 

noKpbIBaIOT BpeMeHHOH HHTepaarr, BKJIJOqarolI(HH B ce6l1 <pa3bI cna.n;a, MHHHMyMa, poem Ii MaKCHMyMa 23/24 

COJIHeqHbIX UHKJIOB. B .n;aHHOM .n;oKJia.n;e npe.n;cTaBJieHa BpeMeHHall 3aBHCHMOCTb noTOKOB npoTOHOB BO 

BHyTpeHHeM pa.n;HaQHOHHOM nollce (1.ll<L<l.20, 0.18<B<0.22 re) B TeqeHHe yKa3aHHOro npoMelKyTKa 

BpeMeHH, norryqeHa 3aBHCHMOCTb noToKqB OT ypoBHll COJIHeqHoii aKTHBHOCTH. IloKa3aHO, qTo BeJIHqHHa 

nOTOKOB npoTOHOB Ha rpaHHUe pa.n;HaQHOHHOro noi1ca HaXOJJ;HTCll B aHTHKOppeJillUHH no OTHOIIIeHHIO K 

<pa3e COJIHeqHoro UHKJia, npH 3TOM B MHHHMyMe COJIHeqHoH aKTHBHOCTH noTOKH npoTOHOB B HeCKOJibKO 

pa3 BbIIIIe, qeM B MaKCHMyMe. 
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MeTeoponornqecKHe acpcpeKTbl MIOOHHOH KOMilOHeHTbl ropHbIX 
MIOOHHblX p;eTeKTOpOB. 

Author: Mrs. BEPKOBA, Map1rna 1 

Co-Authors: Dr. ZAZA YAN, Mery 2
; Dr. GANEVA, Marina 3; Dr. ZHANG, Ji Long'; Dr. RAULIN, Jean-Pierre 5

; Dr. OSIPENKO, 

AneKcaH~p 1
; Jl-p. HHKE, BHKTop 1 

1 H3MHPAH 

zEp..ft 
3 Greifswald Universitat 
4 Institute of High Energy Physics 
5 National Council of Scientific and Technical Research 

Corresponding Author: yanke@izmiran.ru 

M.Berkoval, M. Zazayan2, M.Ganeva3, Zhang Ji Long4, Jean-Pierre RaulinS, A.Osipenkol, V.Yankel. 

1 l1HCTHTYT 3eMHOro MarHeTJf3Ma, JfOHOC<pep1,r If pacnpocTpaHeHJfll pagttOBOilH HM. H.B. IlyIIIKOBa 
PoccttHCKOH aKageMHH HayK (l13Ml1P AH), MocKBa, Tpomi;K 
2 Yerevan Physics Institute, Armenia 
3 Emst-Moritz-Amdt-Universitat Greifswald, Germany 
4 Institute of High Energy Physics, Beijing, China 
5 National Council of Scientific and Technical Research, Argentina 

B COCTaB MttpOBOH ceTJf MIOOHHI,IX geTeKTOpOB BXO,[{JfT nongecl!TKa ropHbIX TeneCKOilOB, pacnono>KeHHI,IX 
Ha BblCOTax BililOTl, go 4500 MeTpOB. MeTeoponorttqeCKJfe 9<p<peKTI,I TaKJfX geTeKTOpOB HMeIOT CBOJf 
oco6eHHOCTJf If npaKTJfqeCKJf He ttccnegoBanJfCJ,. B pa6oTe BbIIlOnHeHI,I 9KCnepttMeHTanbHbie m:i;eHKJf 
TeMnepaTypHoro sqi<peKTa gnll ropHbIX geTeKTOpOB MttpOBOH ceTJf. 
L(aHHbie BepTttKanbHOro pacnpegeneHJfll TeMnepaTy pbI aTMOC<pep1,1 JfCil0Ilb30BanttCI, Jf3 Tpex JfCTOqHHKOB: 
gaHHbie Mogentt GFS (Global Forecast System, NCEP/NCAR), gaHH1,re BepTttKan1,Horo 30HAttpoBaHttll, 
gaHHbie pagttoMeTpttqecKoro 30HgttpoBaHttll aTMocqiep1,r nptt6opoM SABER co cnyTHttKa TIMED. ,[(aHHbie 
Bcex paccMaTpttBaeMbIX B pa6oTe MIOOHHbIX TeneCKOilOB 61,mtt ttcnpaBneHbl Ha TeMnepaTypHbIH sqi<peKT. 
l1ccneg0Banttc1, MeTeoponornqecKtte sqi<peKTbI TaKttx geTeKTopoB KaK YangBaJing (KttTatt), Yerevan 
(ApMeHttll), BEO Moussala (Eonrapttll), Leonsito (ApreHmHa), Bure (<llpami;ttll), SierraNegra (MeKcttKa), 
Norikure (5InoHttll), GRAPES-2 (l1HAttll). 
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Co6bITIUI C HyneBbIMH IIOKa3aHHHMH MIOOHHoro ,n;eTeKTopa ycTaHOBKH 

IIIAn MfY B IlHBHHX c l.JHcnoM qacTuu; 101\6 - 101\7 

Prof. KAJIMb!KOB, H11Korraii 1 

1 Hay~Ho-uccneiloBame.nbcKuil uHcmumym 11ilepHoil !fiu3uKu MocKo6cKozo zocyilapcm6eHHozo JHU6epcumema uMeHu M. B. JloMoHoco6a 

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

H.H. KaJIMblKOB, r.B. KynHKOB, B.11. CynaKOB, IO.A. <POMHH 

HayqHo-nccne,n;oBaTenbcKHil: HHCTHTYT H,n;epHoft <pH3HKH HMeHH ,ll.B.CKo6enbu;hrna MocKOBCKoro 

rocy.n;apcTBeHHOfO YHHBepCHTeTa HMeHH M.B.JloMOHOCOBa 

A6cTpaKT 

B pa6oTe rrpoae,n;eH peaHanH3 6aHKa .n;aHHblX umpOKHX aTMOccpepHblX JIHBHeil: (IIIAJI), 

3aperncTpHpoBaHHblX ycTaHOBKOH IIIAJI MfY B 1982-1990 rr. 0T6HpanHCb niIBHH, B KOTOpblX B MKJOHHbIH 

,n;eTeKTOp rrnoma,n;bKJ 36.4 MA2 He rrorrano HH o,n;Horo MKJOHa. lfayqeHHe TaKHX co6bITHM rrpe,n;CTaBJilleT 

HHTepec B CBll3H C IIOHCKOM raMMa-KBaHTOB B COCTaBe rrepanqHbIX KOCMHqecKHX nyqeft (ITKJI). 

PaHee HaMH rrpoao.n;nnocb nccne.n;oaaHHe TaKHX co6hITHft B IIIAJI c qncnoM qacTHU: Ne>lOA7 n 6bmo 

IIOKa3aHO, qTQ 9KCIIepHMeHTanbHbie .n;aHHbie (48 co6bITHH c OTCYTCTBHeM MKJOHOB B ,n;eTeKTOpe Ha 1679 

JIHBHeft) Be,n;yT K 3aKnKJqeHHKJ O B03MO)KHOCTH cymecTBOBaHiill IIOTOKa rrepanqHblX raMMa-KBaHTOB, 

COCTaBJilIKJmero rrpHMepHO 0.5% OT IIOJIHOTO IIOTOKa IIKJI c 9Heprneft Bblllle 54 IfaB. 

B HaCTOllmeft pa6oTe paCCMOTpeHbl IIIAJI C MeHbllIHM qncnoM qacTHI.l;. B qacTHOCTH, B .n;nana30He Ne OT 

10A6 .n;o 2·10A6 H3 6126 JIHBHeil:, co.n;ep)KamHXCll B 6aHKe, HyneBbie IIOKa3aHHll .n;eTeKTOpa Ha6nKJ,n;aKJTCll B 64 

JIHBHlIX. OtieHKa cpoHa TaKHX co6hITHft B 06b1qHbIX IIIAJI, rronyqeHHall MeTo.n;oM MoHTe-Kapno, .n;aer 

'3HilqeHHe 57, ,' qTQ 6JIH3KO K 9KCnepHMeHTy. 0,n;HaKO 6onee ,n;eTanbHbllf aHanH3 II03BOJilleT BbllIBHTb 

HeKOTOpoe npoTHBopeqJfe. EcnH OT6HpaTb JIHBHH, a KOTOpbIX O)KH,ll;aeMoe qHcno 
0

MKJOHOB, rrorra,n;aK>mnx Ha 

,n;eTeKTOp, He MeHee 11.5 H, cne,n;oBaTeJibHO, BepOlITHOCTb perHCTpau;HH HYJill He rrpeBbIIIIaeT 10A(~5), TO TaKHX 

JIHBHeil: OKa3bIBaeTCll 14. IIpn 9TOM ,ll;nll 5 JIHBHeft BepolITHOCTb perHCTpau;HH HYJill OKa3bIBaeTCll MeHbllle 

lOA(-8), a ,ll;Jlll ,n;Byx JIJlBHeil: )J;a)Ke lOA(-14). IIpoBe)J;eHHbie HaMli ou;eHKH IIOKa3bIBaKJT, qTQ )];Jill 06b1qHoro 

'JIHBHll IIOiibICHTb · 9TH BepOlITHOCTM 3a cqeT cpnyKryau;Hft IIJIOTHOCTH MKJOHOB B ,n;eTeKTope H ,ll;OCTHqb 

rrpHeMJieMOH BepOlITHOCTH' Ha6nKJ,n;eHHll HY)KHOTO qficJia 6e3MKJOHHblX co6bITHH rrpH CTaTHCTHKe 6-10~3 

oKa3brnae_Tcli HeB03MO)KHbIM. :faKHM o6pa3oM, n npH q:Hcne qacrHu; B IIIAJI nopH.n;Ka 10A6 cymecTBYKJT 

'co6bITHll, KOTOpbie cne.n;yeT OTHOCHTb 'K B03HHKaKJmHM OT nepBHqHblX raMMa-KBaHTOB, XOTll ,ll;OJlll TaKHX 

co6bITHH 3aMeTHO HH)Ke, qeM .n;nll JIHBHeil: c qncnoM Ne>lOA7. 
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Hapa6oTKa H30Torra $A{12}B$ He11TpoHaM11 B cn;11HTHJIJUITope BITCT 11 
II0T0K HeMTpOHOB Ha rny611He 850 rr/cM${A2}$ 
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CoapeMeHHbre ycTaHOBKH, npe.r1Ha3HaqeHHbre ):IJill H3yqeHHl1 pe.t1KHX npon:eccoa (KaK, HanpHMep, 

HeHTpHHHbIX BCIIJieCKOB OT CaepXHOBbIX 3Be3):I C KOJIJiancoM ll):lpa [1]), pacnonararoTCll rny6oKo no.r1 3eMJieH 

If ocHarn;aroTCll CifCTeMOH aHTifCOBna):laTeJibHOH 3arn;HTbI ):IJill no):laBJieHifll q>oHa MIOOHOB KOCMifqecKHX 

nyqen:. TeM He MeHee, HeHTpOHbI If PaJ:IHOaKTifBHbie If30TOnbI, pmK):laeMbie MIOOHaMif B OKpy,Karorn;eM 

rpyHTe II aern;ecTBe ):leTeKTopa, MoryT IfMifTHpoBaTb IfCKOMbie co6bITifl1 [2, 3, 4]. 

On;eHKa noTOKa HeHTpOHOB Ha rny6HHe 850 rr/cM${A2}$ C):leJiaHa no Hapa6oTKe pa):IHOaKTifBHOro If30TOna 

$A{12}B$ HeHTpoHaMH a CU:HHTHJIJillTOpe aHyTpeHHHX nnocKocTen: EaKcaHcKoro no.t13eMHoro 

cn;HHTHJIJIHU:IfOHHoro TenecKona (EIICT). 5I.r1pa $A{12}B$ a ocHOBHOM pmK):laFOTCll a peaKU:Hif $A{12}C(n, 

p)A{12}B$, HeHTpOHbI )Ke o6pa3yFOTCl1 B reHepHpyeMbIX MIOOHaMif ll):lepHbIX KacKa):lax KaK B OKpy)l(aJOrn;eM 

TenecKon rpyHTe, TaK If BHYTPH EIICT (a 3TOM cnyqae, paccMaTpHBall npe):lbICTOpHro co6bITifl1, MO)l{HO 

BbI):leJIHTb pOJ:IHTeJibCKifH MIOOH). Pacna.r1 $A{12}B$ (cpe.r1Hee apeMll )l{If3Hlf $\tau = 29.1$ Mc) npHBOJ:IIfT K 

noBTOpHOMY cpa6aTbIBaHHIO ):leTeKTOpa, no3TOMY ):IJill BbI):leJieHifll co6bITifH OT HeHTpOHOB npoBO):IIfTCll 

noHCK nOBTOpHbIX cpa6aTbIBaHHH O):IHOro II Toro )Ke ):leTeKTOpa EIICT n TeqeHHe HeCKOJibKifX $\tau $. 

5I.r1pa $A{12}B$ MoryT TaK)l{e nol1BJil1TbCl1 npH 3aXBaTe OTpHn;aTeJibHO 3apH)l{eHHbIX MIOOHOB ll):lpaMif 

yrnepo.r1a: $ A { 12}C(\mu A - , \nu_{\mu}) A { 12 }B$. OTpHn;aTeJibHO 3apl1)1{eHHbie MIOOHbI, npOHifKIIIIfe qepe3 

aHTHCOBna):laTeJibHYFO 3arn;HTY ycTaHOBKif If 3axaaqeHHbre H.t1paMH $A{12}C$, TaK)l{e .r1aroT BKJiaJ:I B 

IIOCJie):IOBaTeJibHbie cpa6aTbIBaHifl1 O):IHOrO II Toro )Ke ):leTeKTOpa. TaKife co6bITifl1 yqifTbIBalOTCll, KaK 

qJOHOBbie, npH on;eHKe noToKa HeHTpOHOB no Hapa6oTKe If30Tona $A{12}B$. 
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TenecKorre. l13BeCTifl1 PAH. cep.q>H3., T. 75, N2 3, c. 448, 2011. 
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MHOrIIe KllJIMaTIItJeCKJie napaMeTpbl (TeMnepaTypa 3eMJlJI JI noBepXHOCTJI OKeaHa, )];aBJleHJie, OCa)];KJI HAP,) 

JICnbITbIBaIOT BpeMeHHbie BapJiaUJIJI C xapaKTepHbIMJI nepJIO)];aMJI OT HeCKOllbKJIX )];O HeCKOJlbKJIX )];eCHTKOB 

JI 6orree. rre;, HeJI3BecTHaH nptttJJIHa STJIX OCUJillllllUJIJI BMeCTe co CXO)];CTBOM HeKOTOpbIX JI3 HJIX C 

JI3BeCTHb_lMII COJlHetJHbIMJI UJIKJiaMJI CTJIMYJIJipyeT noCTOllHHbie nonbITKJI CBH3aTb STJI )];Ba HBJieHIIH. 

OciioBII~Ie· apryMeHTbl npoTJIB_ cym;ecTBOBaHJill TaKOH CBll3JI 3aKJIIOtJaIOTCll B TOM, 'ITO Bapirn~JIII 

~riJIMaTJI~ecKJIX napaMeTpoB He Jicer)];a npoJICXO)];llT CJIHxpoHHO c cooTBeTCTBYIOID;JIMJI 11 JI 22x0rreTHJIMJI 

COJIHetJHbIMJI UJIKJiaMJI: q>a30BbIH C)];BJir Me)l()];y HJIMJI HenocTOHHeH JI JI3MeHlleTCll co BpeMeHeM OT 0° )];0 
,. ' . .•'" . . 

180°. _Kpo1.-1e Toro, MOlll;HOCTb CJirttarra corrHetJHoii aKTJIBHOCTJI npeACTaBJllleTcll He)];OCTaTOtJHOH )];llll 

CTnMyJiJipOBaHJill paccMaTpJIBaeMbIX noro)];HO-KJIJIM~TJitJeCKJIX npoueccoB, no KpaiiHeii Mepe, B paMKax 

· JIJIHeiiH~ro nciAXOAa: B Hac'iciHm;eii pa6oTe noKa3aHo, tJTO B HeKoTopbIX crryqallx STJI npoTJiilopetJIIH Mo.ryT 

6~ITb ycTpatteHbI B 11pe)];nOJIO)l(eHJIJI, 'ITO KJIJIMaTJitJeCKJie BapJiaUJIJI llBlllllOTCll BbIHY)l()];eHHbIMJI 

· ocuirrrrrHUJillMJI no£ B03)];eiicTBJieM · BHenrneii cJIJibI, CBll3aHHoii c corrttetJHOH aKTJIBHOCTbIO, tJTO, 

ec;eCTBeHHO, npe)];norraraeT HaJIJitJi:re co6cTBeHHbIX KJIJIMaTJitJeCKJIX OCUJIJIJillUJIH. . 

I1cnoJib3YH ypaBHeHJie BbIHYlKAeHHbIX _Korre6aHIIii c BbIHY)l()];arom;eii CJIJioii, onl!CbI~aeMoii JIJMeHeHIIeM 
. ' . . 

KOJIJitJeCTBa COJlHelJHbIX nllTeH, OKa3aJIOCb B03MO)l(Hb!M MO)];eJIIIpoBaTb, HanpJIMep, )];eCHTIIJieTHJie II 

. 22X~JieTHJie BapJiaUJIJI cpe)];HerO)];OBOfO. ypoBHH )];O)l()];eH B SKBaTOpJiarrbHOH 30He Bpa3JIIlJIJI. YpaBHeHIIe 

y~~BlleTBop~TellbHO BocnpoJI3BO)];JIT. nepJIO)];JitJHOCTb oca)];KOB 6rrJI3KYIO K ItepJioAy Hale AO cepe)];MHbI 

nponirroro iie~_a, no·c]!eAyrom;yro JIHBepCHro q>a3bI Korre6attJiii ypoBHll oca)];KOB, yBellJitJeirne nepJio)];a II 

aMnllJITYAbI 22-xrreTHeif KOMnottel}TbI BapJiaUJIJI ypoBHll )];O)l()];eii, ecrrJI npe)];norro)l(JITb, tJTO co6cTBeHHbie 

Korre6aHJill JIMeIOT nepJIO)]; 31,7 ro)];a. YpaBHeHJie TaK)l(e TOlJHO BocrrpOJI3BO)];JIT HeperyrrllpHbie q>a30Bbie 

C)];BJifJI Me)l()];y )];eKa)];aJibHbIMJI BapJiaUJillMJI oca)];KOB JI lJJICJIOM COJIHetJHbIX nHTeH B npe)];nOJIO)l(eHJIII, 'ITO 

ecTeCTBeHHbie )];eKa)];aJibHbie KJIJIMaTJitJeCKJie BapJiaUJIJI JIMeIOT 12.96-rreTHJIH nepJIO)];. 
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B paMKax Komra6opaUJIJI Me)l(AY <til1AH JIM. II.H.Jie6e)];eBa, YttJIBepcnTeToM MaKKeH3H (Bpa3JIJIJill) JI 

HaUJIOHaJibHbIM JIHCTJITYTOM KOCMJitJecKJIX Jiccrre)];oBaHJIH (INPE, Bpa3JillJIH) B HaCTOllID;ee BpeMll 

pa3pa6aTb1BaeTCll HeiiTpOHHbIH )];eTeKTOp. .[{aHHOe ycTpOHCTBO HanpaBJieHo Ha JI3ytJeHIIe 

BbICOKOSHepreTJitJeCKJIX llBJieHJIH Ha Corrttue JI )];JIHaMJitJeCKJIX npoueccoB B aTMOCq>epe 3eMJIJI. 

HeiiTpOHHbIH )];eTeKTOp COCTOJIT JI3 )];eTeKTJIPYIOID;JIX MO)];yrreii JI JIHTepq,eiicHoro MOAYJill. )laHHbie C 

)];eTeKTJIPYIOID;JIX MO)];yrreii (ctJeT co6bITJIH, TeMnepaTypa, )];aBJieHJie} nepe,n:aIOTCll Ha JIHTepq,efICHhlH 

MOAYJib, r)];e npOHCXO)];JIT OKOHtJaTeJibHall o6pa6oTKa JIHq>OpMaUJIJI n ee nepe)];atJa no nocrre)];OBaTeJibHOMY 

JIHTepq,eiicy Ha KOMnbIOTep. CneunarrbHO pa3pa60TaHHoe nporpaMMHoe o6ecnetJeHne no3BorrHeT 

npIIHJIMaTb, coxpa!IllTb JI OT06pa)l(aTb JIHq>OpMaUJIIO. B ,n:aHHOH pa6oTe Mb! 6y)];eM paccMaTpJIBaTb rrepBbie 

SKcrrepJIMeHTaJibHbie pe3yJibTaTbI. 
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B pa6oTe pacCMOTpeHbl B03MO)KHOCTH IIOBbIUieHHll Ha.n;e)KHOCTH BOCCTaHOBJieHHll MaccoBoro COCTaBa 

nepBHtJHOro KOCMHtJeCKoro H3JIYtJeHHll Ha OCHOBe HOBbIX MHoroMepHblX KpHTepHeB, YtJHTbIBaIOll(HX 

CBOHCTBa YHHBepcaJibH0CTH B pa3BHTHH IIIAn, CTa6HJibHbie B OtJeHb UIHp0K0M .n;uana30He nepBHtJHbIX 

,rneprHH H 0.0:H0BpeMeHH0 cna6otJyBCTBHTeJibHble K MO.O:eJIH a.n;poH-ll.O:epHblX B3aHMo.n;ettcTBHH. Pe3yJihTaTbl 

pactJeToB CORSIKA/EPOS LHC HCII0Jib3YIOTCll .O:Jill aHanH3a KoppeJIHUHH H cfmyKTyauu11 OCH0BHhIX 

3KCnepHMeHTaJibHbIX Ha6nro.n;aeMbIX C yqeT0M B03MO)KHOCTeH .n;ettcTByromux ru6pH.O:HbIX Ha3eMHbIX 

ycTaH0B0K H HX IIJiaHHpyeMbIX HH3K03HepreTHtJHb!X pacUIHpeHHH. IloKa3aHO, 'ITO rrpe.n:naraeMb!H rro.n;xo.n: 

II03B0JilleT 3<p<peKTHBHO MHHHMH3Hp0BaTb BJIHllHHe Heorrpe.n;eJieHH0CTH Mo.n;eJIH a.n:poH-ll.n;epHb!X 

B3aHMO.O:eHCTBHH, anrrapaTy pHbIX H MeTO.O:HtJeCKHX rrorpeUIHOCTeH Ha !pH3HtJeCKHe BblBO.O:bl OTHOCHTeJibHO 

THIIa rrepBHtJHOH tJaCTHQbI. 
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B paMKaX ranaKTHtJeCKOro cueHapHll np0HCXO)K.n;eHHll KOCMHtJeCKHX nytJeH npoBe.n;eHbl pactJeTbl 

3HepreTHtJeCKHX crreKTp0B npoTOH0B H ll.n;ep. ,[{JIH OIIHCaHHll pacnpocTpaHeHHll KOCMHtJeCKHX JiytJeH B 

Heo.n;Hopo.n;HOH Me)K3Be3.n;HOH cpe.n:e HCIIOJib3YeTC51 MO.O:eJib aHOMaJibHOH .O:H<p!pY3HH, npe.n;CTaBJieHHall B 

HalIIHX paHHHX pa60TaX. CtJHTaeTCll, 'ITO Ha6nro.n;aeMbIH B CoJIHetJHOH CHCTeMe IIOTOK tJaCTHU <popMHpyeTCll 

KaK ".n;H<p<py3HOHHbIMH" BKJia.O:aMH OT 6JIH3KHX MOJIO.O:bIX H y.n;aneHHbIX CTapbIX HCTOtJHHKOB, TaK H 

tJaCTHQaMH, KOTOpbre npHUIJIH 6es pacceHHHll. BBe.n;eHHe BKJia.n;a HepacceHHHoro H3JiyqeHH51, 

orrpe.n;eJillIOll(ero noBe.n;eHHe crreKTpa KOCMHtJeCKHX nyqe11 B o6naCTH CBepXBb!COKHX 3HeprHH, o6ycJIOBJieHo 

HaJIHtJHeM 6oJiblIIHX rrpo6eroB qacTHU ("noneTOB neau") B HCIIOJlh3YeMOH Mo.n;eJIH aHOMaJibHOH .O:H<p<py3HH. 

IloKa3aHO, 'ITO B paMKaX .n;aHHOro no.n:xo.n;a MO)KHO o6'bllCHHTb OCHOBHhie oco6eHHOCTH Ha6nro.n:aeMoro 

cneKTpa KOCMHtJeCKHX nyqe11 B .n;uanasoHe 3HeprHH 10h10 - 10h20 3B, ecJIH IIOKa3aTeJib crreKTpa reHepaQHH 

qaCTHU B ranaKTHtJeCKHX HCTOtJHHKaX p nopll.n;Ka 2.85. 
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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 rieutroh moi-Iitor to Terskol Peak. A stationary post ~as organized on Terskol Peak in 2009 for placing 

· recording ; ~ystem and the neutron monitor which has one counter lead construct NM64. The second 
unshielded (without polyethylene penal) counter NM64 placed outside construct on the upper panel of 
reflector:moduiator. 'Data acquisition is performed by the equipment similar to Moscow IZMRIAN and 
Apatite Polar Geophysical Institutes one. Utilized software was developed by B. B. Gvozdevsky (Apatites). 
Ou'e of the hvo working neutr~n 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. This observations 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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qepeHKOBCKru! ycTaHOBKa IIIAJI TyHKa-133 Ha6ttpaeT AaHHbie o urnpoKHX aTMOCqJepHbIX JIHBWIX B TeqeHHe 5 

3HMHHX Ce30HOB c 2009 no 2014 r. YcTaHOBKa pacnoJioli<eHa c TyHKHHCKOH AOJIHHe (Bypi1Tm1) B 50 KM OT 

6epera Bail:Kana. IIepBOHaqaJibHO ycTaHOBKa COCTOllJia H319 KJiaCTepoB no 7 AeTeKTopoB B Kali<AOM, 

pacnoJioli<eHHbIX Ha nno~aAH -1 KMA2. B 2011 r nno~aAb ycTaHOBKH yBeJIHqeHa AO -3 KMA2 nyTeM 

A06aBJieHHll 6 KJiaCTepoB Ha pacCTOllHHH OKOJIO 1 KM OT QeHTpa. O6pa6oTKa 9KCnepHMeHTaJibHbIX AaHHbIX 

npOBOAHTCll C nOMO~bIO opttrHHaJibHbIX nporpaMM, B KOTOpbIX Bee qJHTHpyro~He If nepecqeTHbie 4JYHKQHH 

nonyqeHbI H3 aHaJIH3a HcKyccTBeHHbIX co6brTHH creHepttpOBaHHbIX no nporpaMMe CORSIKA AJill 

AHana3oHa 9HeprHH OT 3.10 A 15 AO 10 A 18 9B. .[{Jill Kali<AOro JIHBHll BOCCTaHaBJIHBaIOTCll HanpaBJieHHe 

npIIXOAa, KOOpAIIHaTbI OCH Ha nJIOCKOCTI:I Ha6JIIOAeHIIll, nepBrrqHall 9Heprrrll, rny6rrHa MaKCIIMyMa no 

KPYTII3He 4JYHKQI:II:1 aMnJirrTyAa-AJIIITeJibHOCTb II no AJIIITeJibHOCTH IIMnynbca qepeHKOBCKoro CBeTa Ha 

pacCTOllHI:IH 400 M OT OCH. B pe3yJibTaTe nonyqeH AIIqJqJepeHQI:laJibHbIH 9HepreTifqecKHH cneKTp Bcex 

qacTHQ B AIIana30He 9Heprttil: 6.10A15 - 3.10A18 9B 3a 1540 qacon pa60T1,r ycTaHOBKII. IlpHBeAeHa 

3aBHCI:IMOCTb cpeAHeH rny6IIHbI MaKCHMyMa OT 9HeprHH B AHana30He 10A16 - lQA18 9B. Ha OCHOBaHHI:I 

9TOH 3aBIICHMOCTH OQeHeHO I:13MeHeHHe cpeAHero COCTaBa C 9Heprrreil:. OTMeqaeTCll YTllli<eJieHrre COCTaBa B 

AIIana30He 10 A 16 - 10 A 17, KOTOpoe CMeHlleTCll o6nerqeHHeM nprr nocneAyIO~eM pocTe 9HeprHH. 
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BaKCaHCKruI HCHTpHHHruI o6cepBaTOpH.H. CoBpeMeHHOe COCTO.HHHe H 

nepcneKTHBI>I. 

Dr. ITETI<OB, Banepmi 1 

I HJIHPAH 

Corresponding Author:.vpetkov@inr.ru 

O63op COBpeMeHHOro COCTOllHHll II nepcneKTI:IB pa3BHTHll BaKCaHCKOH HettTpIIHHOH o6cepBaToprrrr 

I1HCTIITYTa l!AepHbIX HccneAOBaHHH P AH. 

BaKcaHcKall HettTprrHHruI o6cepBaToprrll (BHO) pacnonoli<eHa Ha CeBepHoM KaBKa3e B AOJIHHe peKrr BaKcaH, 

HeAaneKO OT ropbI 3Jib6pyc. O6cepBaTOpHll nepBOHaqaJibHO C03AaBaJiaCb AJill npoBeAeHHll 

4JYHAaMeHTaJibHbIX HCCJieAOBaHIIH B o6JiaCTH HettTpIIHHOH acTp04JI:13I:IKI:I II 4JI:13I:IKH KOCMrrqecKHX nyqeil:. 

IIporpaMMa I:ICCJieAOBaHIIH O6cepBaToprrrr noCTOllHHO pacurnpllnac1, no Mepe BBOAa B CTpoil: HOBbIX 

ycTaHOBOK. B HaCTOll~ee BpeMll BHO npeACTaBJilleT co6oil: YHHKaJibHbIH KOMnJieKc Ha3eMHbIX If noA3eMHbIX 

ycTaHOBOK, C03AaHHbIX AJill peureHI:lll 4JYHAaMeHTaJibHbIX 3aAaq B pa3JII:lqHbIX o6nacrnx HayKrr: OT 

HettTpIIHHOH acTp04JI:13I:IKI:I AO reOqJI:13I:IKI:1. 

O6cyli<AaeTCll npoeKT C03AaHHll Ha TeppIITOpHH BHO 60JibIIIOrO CQI:IHTI:IJIJillQHOHHOro AeTeKTopa (10 KT I:IJII:1 

6onee li<I:IAKOro opraHHqecKoro CQI:IHTI:IJIJillTOpa), npeAHa3HaqeHHoro AJill HCCJieAOBaHI:lll nprrpOAHbIX 

I:ICTOqHI:IKOB HettTpIIHO rr aHTHHeHTpHHO tt npoBeAeHIIll 4JYHAaMeHTaJibHbIX HCCJieAOBaHI:IH B o6nacTI:I 

4JI:13I:IKI:1 HeHTpHHO II Heil:Tpl:IHHOH acTp04JI:13I:IKI:1. Bali<HbIM HanpaBJieHIIeM HCCJieAOBaHIIH 6yAeT H3MepeHrre 

aHTHHeHTpIIHHbIX noTOKOB I:13 HeAp 3eMJII:I (reoHettTpIIHO). BoJibllIHM nperrMy~eCTBOM BHO llBJilleTCll 

BbirOAHOe reorpa<fJHqecKoe pacnoJIOJi<eHHe (yAaJieHHOCTb OT npoMbIIIIJieHHbIX l!AepHbIX peaKTopoB) If 

pa3BI:1Tall HHqJpacTpyKTypa, no3BOJillIO~all noMeCTI:ITb ycTaHOBKY B nOA3eMHOM HH3K04JOHOBOM noMe~eHIII:1 

Ha rny6rrHe - 5000 MeTpOB BOAHOro 9KBIIBaJieHTa. 
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TecnipOBaHIIe .CIICTeM II3MepeHIIH 3apH;a;a II 9Hepr1III arntapaTyJ)hl 
HYKITOH · 

Author: 1YPYH,QAEBCKIB1, Att.11peii 1 

Co-Authors: BACHRbEB, Oner 1
; f'PEBEHIOK, BmcTOp 2

; KAPMAHOB, LIMHTpHii 1
; KOBAnEB, Hropb 1

; KY,QPHIIIOB, Hnbll 1; 

TIO,QOPO)KHb!H, L{MHTpHH 1
; TKA lffiB, neoHH.11 2

; TKA qEHKO, ApTyp 2 

1 HJ11fHP{ry 
2 OHHH 

Corresponding Author: torn@front.ru 

Ilo pe3y1IbTaTaM TecToB, BbIIIOJIHeHHbIX Ha ycKopIITerre SPS (CERN) B 

2012-2013 rr, npoBe,I{eHa KaJIII6pOBKa CIICTeM II3MepeHIIll 3apl!.I{a II 3HeprIIII 

annapaTy pbI HYKJIOH, npeAHa3HatfeHHo:ii .I{Jill op6IITaJibHoro 3KcnepIIMeHTa no 

II3Ytf.eHIIIO KOCMIItfeCKIIX rryqe:ii BbICOKIIX 3HeprII:ii. IlO.I{TBep)I{.I{eHa 

pa6oTOcnoco6HoCTb annapaTypbI II ee npIIMeHIIMOCTb ,I{Jlll peUieHIIll 

nocTaBJieHHbIX HaylfHbIX 3a,I{atf. 
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l13yqeH1Ie xapaKTeplICTIIK COJIHeqHQM MO,IJ;YJIHIJ;IIII no ;a;aHHhIM, 

noJiyqeHHhIM B aKcnep1IMeHTax •«IlAMEJIA» II «APMHA» B 2006-2014 
rr. 
Author: MAHOPOBA, MapnHa 1 

Co-Authors: KOn,QAIIIOB, Cepreii 1
; nOCEB, L{MHTpHii 1

; MAHOPOB, Att.11peii 1
; Dr. MHXAl1nOB, BnaAHMHp 2 

l HaljUOHIVl.bHblU ucc.neiJoeameJlbCKUU HiJepHblU JHUBepcumem «MHPfr» 
2 HHHY MHPfr 

Corresponding Author: mamayorova@mephi.ru 

B pa6oTe npeACTaBJieHbI 3KCnepIIMeHTaJibHbie pe3yJihTaTbI no II3YtfeHIIKJ 3<p<peKTa COJIHetfHOH MOAYJillUIIII 

rarraKTIItfeCKIIX KOCMIIlfeCKIIX rryqe:ii, norryqeHHbre cneKTpoMeTpaMII «IIAMEJIA» II «APHHA» B K0HUe 

23-ro - 'nepBOH noJIOBIIHe 24-ro COJIHelfHOro UIIKJia. IIpoaHaJIII3IIpOBaHbI 3aBIICIIMOCTII IIHTeHCIIBHOCTII 

npoToHoB II HAep rerrIIll c 3HepmllMII 45 M3B - 10 faB OT BpeMeHII. Ha <poHe o6mero TpeH.I{a Ha6mo.I{aKJTCll 

xapaKTepHbie oco6eHHOCTII B BII,I{e nOBbIUieHIIH II noHII)I{eHIIH IIHTeHCIIBHOCTII qacTIIU c nepIIO.I{IIlfH0CTb!O 

1.5-2 ro,I{a. IIpoBe,I{eH KOppeJil!UIIOHHbIH aHaJIII3 Me)I{AY BapIIaUIIllMII noTOKa rarraKTIIlfeCKIIX K0CMIItfeCKIIX 

rryqe:ii II xapaKTepIICTIIKaMII C0JIHetfHOH aKTIIBHOCTII II· napaMeTpaMII Me)I{nJiaHeTHOH cpe.I{bl. O6Hapy)I{eHa 

BpeMeHHall 3a.I{ep)I{Ka Me)I{,I{y II3MeHeHIIllMII yrrra HaKJIOHa reJIIIOC<pepHoro TOKOBoro CJIOll II IIHTeHCIIBHOCTII 

rarraKTIItleCKIIX KOCMIItfeCKIIX rryqefl. 
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PerMCTpau;1rn: BhICOK03HepreTMqec1mro M3rryqeHMH raMMa-BcnrreCKOB 
raMMa-TerrecKonoM 'T AMMA-400" 
Author: Mrs. ARKHANGELSKAJA, Irene 1 

Co-Authors: Prof. r AJibTTEP, ApKa11m'i 2
; APXAHrEJibCKMM, A1111pe11 3; Dr. TOTTlJMEB, H,rnorrail 4; Dr. IOPKMH, !Optttt 2; Dr. 

CYlJKOB, Cepre11 4; Dr. LEONOV, Alexey 5; Prof. PYHUO, Mttxattrr 2 

1 National Research Nuclear University "MEPhI" 
2 Ha~uottwrbHblU uccneoo«amerrbcKuu HOepHblU yttu«epcumem «MHr;:i-/r» 
3 HJIHY MHr[)-lr 

•r;,fwl 
5 Anato/ievich 

Corresponding Author: irene.belousova@usa.net 

faMMa-TeJieCKOil «fAMMA-400» pa3pa6aTbIBaeTClI KaK OCHOBHalI qacTb KOMnJieKca HayqHoH annapaTypbI, 

KOTOpbIH 6yAeT ycTaHOBJieH Ha BbICOKocip6JITaJibHOM I1C3 «rAMMA-400». rnaBHOH 3aAaqeH 

acTpO<pJIJJiqecKOH o6cepBaTOpJIJI «rAMMA-400» lIBJilieTClI JIJyqeHJie KOCMJiqecKoro raMMa-JIJJiyqeHJilI B 

AJianaJOHe sHeprJIH 100 MaB - 3 TaB. I1JrryqeHJie B TaKOM AJianaJoHe MOJKeT B03HJIKaTb Ha pa3JIJiqHbIX 

CTaAJilIX 9BOJIIOUJIJI acTpO<pJIJJiqecKJIX o6'beKTOB (KaK ranaKTJiqecKJIX, TaK JI MeTaraJiaKTJiqecKJIX -

nynbcapbI, OCTaTKJI CBepXHOBbIX, aKTJIBHbie lIApa ranaKTJIK JI T,A,), npJI B3aJIMOAeHCTBJIJI KOCMJiqecKJIX 

rryqett, a TaKJKe B pacnaAaX qacTJIU TeMHOH MaTepJIJI. 

O.[{HJIM JI3 HaJI6orree JIHTepeCHbIX TJIITOB acTpo<pJIJJiqeCKHX o6'beKTOB lIBJilIIOTClI raMMa-BcnrreCKH (GRB). B 

HaCTOlIIIIee BpeMlI 3aperJICTpJipOBaHO HeCKOJibKO TbIClJq GRB B AJianaJOHe E>l0 K98 (B OCHOBHOM, 

KOCMOJiorJiqecKoro npoJICXOJKAeHJilI) JI TOJibKO B HeCKOJibKJIX AeClITKaX cnyqaeB BO BpeMlI BCITJieCKOB 

Ha6rrroAaJIOCb JIJJiyqeHJie c aneprJieH E> 100 MaB. HecMoTplI Ha TaKoe o6JIJIJie aKcnepJIMeHTaJibHoro 

MaTepJiaJia, ITOJIHalI cornacoBaHHru! MOAeJib JICToqHJIKOB raMMa-BCITJieCKOB AO CJIX nop He C03AaHa. 

IToAaBJilIIOIIIee 6oJibIIIJIHCTBO JICTOqHJIKOB GRB (AJilI KOTOpbIX YAaJIOCb onpeAeJIJITb KpacHoe CMeIIIeHJie) 

HaXO.[llITClI Ha 6oJibIIIJIX paccTOlIHJilIX c Z> 1. B HeKOTOpbIX cnyqalIX BpeMeHHbie npO<pJIJIJI B AJianaJoHax 

BbICOKJIX JI HJI3KJIX 9HeprJIH ITOA06HbI, a B HeKOTOpbIX cyIIIeCTBeHHO pa3JIJiqaroTClI JI MaKCJIMYMbI He 

cornacyroTclI no oTHOCHTeJibHOH JIHTeHcJIBHOCTJI, HanpJIMep GRB930131 JI GRB050525. B cneKTpax 

HeKOTOpbIX co6hITJIH npJicyTcTByeT BbICOK09HepreTJiqecKalI KOMilOHeHTa, He cornacyroIIIalIClI C BaHAOBCKOH 

MOAeJibIO. Bonee Toro, BO BpeMlI HeKOTOpbIX BCnJieCKOB Ha6JIIOAaeTClI OTCYTCTBJie JIJIJI ITOAaBJieHJie lIBHOH 

9BOJIIOUJIJI OT JKeCTKOrO CileKTpa K MlirKOMy. HeKOTOpbre GRB JIMeIOT npeABeCTHJIKJI B IIIJipOKOM 

aHepreTJiqecKOM AJianaJone. 

XopoIIIee aHepreTJiqecKoe (-2%) JI BpeMeHnoe (-1 MKc) pa3peIIIeHJie raMMa-TenecKona «fAMMA-400» JI 

HaJIJiqJie cneuJiaJibHbIX pelKJIMOB pa60TbI TpJirrepHOH CJICTeMbI Il03BOJIJIT o6ecneqJITb AJilI 

3aperJicTpJipoBaHHbIX BCITJieCKOB AeTaJibHOe JI3yqeHJie 9HepreTJiqecKJIX cneKTpOB JI BpeMeHHbIX npo<pJIJieH. 

B qacTHOCTJI, onpeAeJieHJie IlOJIOJKeHJilI ToqeK neperJI6a MelKAY pa3JIJiqHbIMJI cneKTpaJibHbIMJI MOAeJilIMJI, 

npoBepKy npJICYTCTBJilI TeHAeHUJIJI JI3MeHeHJilI OT JKeCTKOro cneKTpa K MlirKOMY JI perJicTpaUJIIO 

B03MOJKHbIX cneKTpaJibHbIX oco6eHHOCTeH, KOTOpbre MOrJIJI 6hr aCCOUJIJipoBaTbClI C JIJIHJilIMJI OT pacnaAOB 

Me30HOB JI B03MOlKHbIX npoueccoB B qepHbIX Abrpax. KpoMe Toro, 6yAeT npoBOAJITbClI onpe.[leJieHJie 

xapaKTepHoro JI MJIHJIMaJibHoro BpeMemi: nepeMeHHOCTJI BO BcnrrecKe, JIJyqeHJie BapJiaUJIJI cpopMbI 

BpeMeHHOro npo<pJIJilI B 3aBJICJIMOCTJI OT 9HepreTJiqecKoro AJiana3oHa (B TOM qJicJie JI cpaBHeHJie npo<pJIJieH 

B AJianaJOHax BbIIIIe JI HJIJKe TOqKJI neperJI6a MelKAY cneKTpaJibHbIMJI MOAeJIJIMJI), a TaK JKe COITOCTaBJieHJie 

BpeMeHJI npJIXOAa raMMa-KBaHTOB pa3JIJiqHbIX 9HeprJIH JI JICilOJib30BaHJie 9TOH JIH<pOpMaUJIJI AJilI 

npoBepKJI JiopeHQ-JIHBapJiaHTHOCTH. ITnaHJipyeTClI TaKJKe npoBeAeHne aHanorJiqHbIX JICCJieAOBaHJIH npJI 

perJicTpaUJIJI npeABeCTHJIKOB raMMa-BcnrrecKoB. 
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IlepBbie pe3yJihTaTbI pa6oTbI npoToTnna ycTaHOBKH TyHKa-Hiscore. 

Author: Dr. CBEIIIHMKOBA, Jllo6oaL 1 

Co-Author: 'M-IKA-HISCORE, collaboration 1 

1 HllliH<P{rry 

Corresponding Author: tfllO@mail.ru 

JI.f.CBellIHHKoBa OT TyHKa-Hiscore Konna6pau;tttt. 

B TyHKHHCKOH ;n;onttHe Ha nonttroHe, r;n;e pacnOJIO)KeHa qepeHKOBCKall ycTaHOBKaTyHKa-133, C03;n;aeTCll 
raMMa-acTpOHOMtttieCKall ycTaHOBKa TyHKa-Hiscore (Hundred Square-km Cosmic Origin Explorer) ;n;nll 
tt3yqeHHll HCTOlIHHKOB raMMa-H3JIYtieHHll C 9HeprtteH 6onee HeCKOJibKHX ;n;ecllTKOB TsB. YcTaHOBKa 
npe;n;cTaBJilleT co6on ceTb OITTHtieCKHX CTaHU:HH 60JibllIOH lIYBCTBHTeJibHOH nnoma;n;tt. Ka)K;n;all CTaHU:Hll 
co;n;ep)KIIT 4 cf>3Y ;n;IIaMeTpOM 20 CM, nnoma;n;b CBeToc6opa Ka)K;n;oro HX KOTOpbIX yBeJIIItieHa B 4 pa3a C 
ITOMOJUbIO KoHyca YIIHCTOHa. IIonoBIIHHbIH yron o63opa Ka)K;n;OH CTaHU:IIII OKOJIO 30 rpa;n;ycoB. 3ttMOH 
2013-2014 rr Hallan pa6oTaTb npOTOTIIIT ycTaHOBKII 113 9 CTaHU:IIH, pacnoJIO)KeHHblX Ha pacCTOllHHII 150 M 
;n;pyr OT ;n;pyra. Ilopor Ka)K;n;oro :O:IICKpIIMIIHaTOpa IIMITYJibCOB ycTaHaBJIIIBaJICll 3a npe;n;enaMII lllyMa. B 
pe3yJibTaTe TeMn ClleTa Ka)K;n;OH CTaHU:IIII B llCHble 6e3JIYHHbie HOlIII COCTaBJillJI 10-15 ru:. Ka)K;n;bIH IIMITYJibC 
ou:mppOBblBaJICll C llJaroM 0.5 HC. Pa3pa60TaHbl MeTO:O:bl II nporpaMMbl onpe;n;eneHHll HanpaBJieHIIll np11xo;n;a 
JIIIBHll, ITOJIO)KeHIIll OCH Ha ITJIOCKOCTII Ha6nro;n;eHIIll II 9HeprIIII nepBIIlIHOH tiaCTIIU:bI. M-K Mo;n;en11poBaHIIe 
noKa3aJIO, l{TO TOlIHOCTb onpe;n;eneHIIll napaMeTpOB JIIIBHll: HanpaBJieHIIll np11xo;n;a ~ 0.1-0.15 rpa;n;yca, 
ITOJIO)KeHHll OCH ~ 10-20 M, 9HeprIIII -20%. BoccTaHOBJieH ;n;mpqiepeHU:HaJibHblH 9HepreTJtlleCKHH cneKTP 
3apl1)KeHHblX KOCMIItieCKIIX nyqett, Ha6paHHbIH 3a 150 tiaCOB pa60Tbl. Ilopor cneKTpa npII Tpe6oBaHHII 100% 
9q>q>eKTIIBHOCTII OKOJIO 200 TsB. IlpII CHII)KeHHII Tpe6oBaHIIll 9q>q>eKTIIBHOCTH ;n;o 50% nopor OKOJIO 130 TsB. 
PactieT noKa3bIBaeT, l{TO nopor :O:Jill raMMa-KBaHTOB B 9TOM cnyqae 6y;n;eT OKOJIO 70 TsB.O6cy)K;n;aeTCll 
BapIIaHT YCTaHOBKII C MeHbllIHM paCCTOllHHeM Me)K;n;y CTaHU:HllMH II ;n;pyrtte nyTII yMeHbllleHIIll 
sHepreTIItiecKoro nopora. 
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Pacrrpe,qeneHMe raMMa-BCIIJieCKOB no KpaCHOMY CMeI.QeHMIO: 
CBMAeTeJibCTBa Heo,qHopo,qHOCTM rrorryJIHQMM AJIMHHbIX BCIIJieCKOB. 

Mrs. ARKHANGELSKAJA, Irene 1 

1 National Research Nuclear University "MEPhr 

Corresponding Author: irene.belousova@usa.net 

<l>opMa pacnpe.[lerremrn no KpaCHOMy CMe~eHHIO ,[llIH O,[lHOpOAHbIX ceMeil:CTB HCTOlfHHKOB B HaUieil: 

MeTararraKTHKe onpe.[lenHeTCH CBOHCTBaMH npocTpaHCTBa (eBKJIH,[lOBOro ,[llIH Z<l H ,(le-cHTTepOBCKoro AlIH 

Z>l), a TaK JKe 3HalfeHHHMH KOCMOJIOfHlfeCKHX napaMeTpOB. B KalfeCTBe 0/:lHOpO.[lHbIX BbI6opoK 

paccMaTpHBaIOTCH CBepXHOBbie THna Ia (norrHbIH KaTarror H Ta BbI6opKa, KOTopaH HCnOJib30Barracb AJIH 

onpeAerremrn W H L AJIH HaUieil: MeTararraKTHKH). AHarrH3 HX pacnpe.[lene1rnil: no KpacHoMy cMe~eHHIO 

noKa3bIBaeT, lfTO 3a ypOBHeM 3s npH annpoKCHMaI}HH O,[lHOilHKOBOH <pyHKI}Heil: Ha 95-97% ypoBHe 

3HalfHMOCTH HaXO,(lHTCH 5-9% co6bITHH. 

B npeACTaBJieHHOJI pa6oTe npHBO,[lHTCH pe3yJibTaTbI aHaJIH3a BbI6opKH H3 260 raMMa-BcnnecKOB C 

onpe,[lerreHHOJI AJIHTellbHOCTbIO H KpaCHbIM CMe~eHHeM, 3aperHCTpHpoBaHHbIX B 9KCnepHMeHTe SWIFf H 

6orree tJeM 300 GRB, Ha6nro.[laBUIHXCH npH6opoM GBM o6cepBaTOpHH Fermi. .[{eTarrbHOe H3YtfeHHe 

pacnpe.[leneHHH no KpacHOMY CMe~eHHH g)IH o6eHx BbI6opoK noKa3bIBaeT, lfTO Ha ypoBHe 3HalfHMOCTH 95% 

B KalKAOM pacnpe.[leneHHH npHcyTcTBYIOT KaK MHHHMYM ABa MaKcHMyMa. IloAo6HaH CTPYKTypa 

coxpaHHeTCH, ecnH H3 paCCMOTpeHHH YAaJIHTb KOpOTKHe co6bITHH ,[llIHTeJibHOCTH t90<2C, KOTOpbie 

coOTBeTCTBYIOT KrraccHtJecKoMy onpe.[lerreHHIO KopoTKHX co6bITHH (short GRB) 6e3 yqeTa KoppeKI}HH 

AlIHTeJibHOCTH no KpaCHOMY CMe~eHHIO, lfTO IlOKa3bIBaeT HeO,[lHOpOAHOCTb o6eHX nonyrrHI}HH ,[llIHHHbIX 

acnrrecKoB (long GRB). KpoMe Toro, npe.[laapHTerrbHbIH aHaJIH3 pacnpe.[leneHHJI no KpacHoMy cMe~eHHIO H 

,[llIHTeJibHOCTH IlOKa3bIBaeT HaJIHlfHe e~e O)J;HOJI rpynnbI co6bITHH, KOTOpbie MOlKHO HHTepnpeTHpoBaTb, 

KaK GRB npoMelKyTOlfHOJI p;nHTellbHOCTH (intermediate GRB). 
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CMcTeMa Bbipa6oTKM TpMrrepHbIX CMrHaJIOB 11 KanopMMeTp IIOJIHoro 

rrornou:i;eHMH HayqHoM arrrrapaTypbI 'TAMMA-400" 
Author: APXAHrEJihCKHH, AH,ipei'! 1 

Co-Authors: Mrs. ARKHANGELSKAJA, Irene 2; Prof. f AJihTIEP, Apm1,1Hi'! 3
; Dr. IOPKHH, IOpttii 3; Dr. TOTitJHEB, HttKorraii 4; Dr. 

CY'IKOB, Cepreii 4 

I HMHY MH,Plt 

2 National Research Nuclear University "MEPhr 
3 HaljUOH/lJfbHl>lU uccrreooBameJTbCKUU HoepHblU yHU6epcumem «MH,Plt» 

4,;,ltm 

Corresponding Author: angel1966@list.ru 

CHcTeMa cpopMHpOBaHHH TpHrrepHbIX H ClfeTHbIX CHruanoB raMMa-TenecKona «r AMMA-400» 

npep;Ha3HatfeHa )J;JIH npHeMa 9lleKTpOHHbIX CHrHanOB (HMIIYllbCOB) C p;eTeKTOpOB KOMnneKca uayquoft 

annapaTypbI «fAMMA-400» H Bblpp60TKH no BpeMeHHbIM H aMITJIHTYJ:lHbIM napaMeTpaM HMIIYllbCOB 

rrorHlfeCKHX CHrHanOB, COOTBeTCTBYIO~HX npOXOlK,[leHHIO qepe3 anepTypy npH6opa raMMa-KBaHTOB, 

9JieKTpOHOB (n03HTpOHOB), npoTOHOB H H.[lep. .[{aHHbie rrorHlfeCKHe CHfHaJibI HCIIOllb3YIOTCH B Kat:IeCTBe 

MaCTepoB 3anycKa perHcTpaI}HH uaytJHOH HH<pOpMaI}HH C geTeKTHpyro~HX CHCTeM npH6opa. B ,[lOKrrap;e 

npe.[lCTaBJieHbI o6~ee ycTpOHCTBO CHCTeMbl, cxeMOTeXHHlfeCKHe peUieHHH, HCnOJib3yeMbie AlIH norryqeuHH 

Ja):(aHHbIX napaMeTpoB annapaTypbI H cnoco6b1 HX npaKTHlfeCKOH peanHJaI}HH. PaccMoTpeua pearrHJaI}HH 

KarropHMeTpa norruoro norrro~eHHH npH6opa H ero B3aHMO,[leJICTBHe C CHCTeMoil: cpopMHpOBaHHH 

TpHrrepHbIX H Ct:IeTHbIX cHrnanoB. 
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ct>rryopecu;eHTHblH ,n;eTeKTopa KOCMHqecKHX rryqe:ft ]];JI.SI Ha3eMHOH 
ycTaHOBKH TYHKA;..133 

Authors: n-p. IIIAPAKHH, Cepreil: 1
; Dr. KllHMOB, Tiaaerr 1 

Co-Authors: Dr. 30TOB, Mnxam1 1
; Mr. r APHTIOB, farrn 1

; Dr. KUZMICHEV, Leonid 2
; Dr. TKA tJEB, lleoHHA 3

; Dr. XPEHOB, Bopttc 1 

1 HllliHP{n-y 
2 SINP 
3 OIDllf 

Corresponding Author: sharakin@mail.ru 

TYHKA-133 - qepeHKOBCKall Ha3eMHall ceTb geTeKTOpOB no perHCTpaurm KOCMHqecKHX nyqeii B o6JiaCTH 

9Heprni1 1016 - 1018 9B . .[{aHHall ycTaHOBKa npoxogHT ceiiqac CTpeMHTeJibHYIO MOgepHH3aUHIO CBl13aHHYIO c 

pacurnpeHHeM cneKTpa HayqHbIX 3agaq geTeKTopa. OgHHM H3 gonoJIHeHHH K cyruecTBYIOI.UeH ycTaHOBKe 

CTaHeT C03gaHHe qmyopecueHTHOro geTeKTopa gJill H3MepeHHH npoq>HJill llIAJI H COBMeCTHoro H3Mepemrn 

qepeHKOBCKoro CBeqeHHll H qinyopecueHUHH llIAJI. 3TO II03BOJIHT npOH3BeCTH B3aHMHYIO KaJIH6pOBKY gByx 

MeTOgOB H nOBbICHTb ToqHOCTb onpegeJieHHH MaCCOBoro COCTaBa 3a cqeT HenocpegcTBeHHOro Ha6n10gemrn 

MaKrnMyMa llIAJI. 

<l>.[{ COCTOHT H3 3epKa.rra-KOHUeHTpaTOpa nnoruaghIO nopllgKa 2 KB.M. ll MaTpHUbI q>OTOnpHeMHHKa H3 64 

)lqeeK, BbITIOJIHeHHOH no MOAYJibHOMY npHHQHny. OgHH Mo,0:yJib q>OTOnpHeMHHKa HMeeT 16 KaHaJIOB (8x2), 

pa3Mep ogHoro nHKCeJill 4 Ha 4 CM, BpeMeHHOe pa3peUieHHe 200 HC. PaccMaTpHBaeTCll gBa BapnaHTa 3epKaJia: 

1) ncnoJib30BaHJte TeXHOJIOrHqecKoro 06pa3ua cerMeHTHpoBaHHoro 3epKa.rra-KOHUeHTpaTOpa op6HTaJibHOro 

geTeKTopa «TYC» (nnoruagb - 2 M2, q>oKycHoe paccTOllHHe 1,5 M); 2) 3epKa.rra, H3rOTOBJieHHoe no cxeMe 

.[{eBHCa-KoTTOHa ll3 CeMH cqiepnqecKHX cerMeHTOB Ha cqiepnqecKOH onopHOH noBepXHOCTH. 

B nocnegHeM cnyqae Bee ceMh cerMeHTOB HgeHTHqHbI H npegcTaBJillIOT co6oi1 cqiepnqecKHe 3epKana c 

pagnycoM KpllBH3Hbl 3090 MM ll gHaMeTpOM BXOgHoro 3paqKa 620 MM.. <l>oKycHpy10ruHe CBOHCTBa 

ceMncerMeHTHOH CllCTeMbI: nnoruagb Bxoguoro 3paqKa (6e3 yqeTa ueHTpaJibHOH 9KpaHHpOBKH) 2075 CM2; 

pa3Mep ll306pruKeHllll B ueHTpe nOJill 3peHHH (y = 0') - 2xRMSr = 13 MM, Ha KpaIO IIOJill 3peHHH (y = 5') -

2xRMSr = 24 MM. 

PeaJIH3all;Hll gaHHOH CllCTeMbl B Bllge egHHoro KOHUeHTpaTopa npegnonaraeT pa3pa60TKY CHCTeMbl 

KperrJieHHH H IOCTllpOBKll OTgeJibHbIX cerMeHTOB. .[{Jill 9Toro 6bma cnpoeKTHpoBaHa H cneo;HaJibHaH 

Beepoo6pa3Hall onopHall KOHCTPYKUHll. 3epKaJIO H q>OTOnpneMHllK pacnonaraIOTCll Ha noBOpOTHOM 

MeXaHH3Me, KOTOpbIH 6bIJI ll3rOTOBJieH B Ol15U1 (.[{y6Ha). 
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0 npocTpaHCTBeHHO-BpeMeHHOM pacnpe.o;eneHHH 3He B npo~ecce 

COJIHeqHoM BCilbIIIIKH 20 HHBapH 2005 r. 

Author: Dr. TPOHUKMI, E.B. 1 

Co-Authors: Dr. APXAHfEJihCKAfI, H.B. 2
; Dr. APXAHrEnbCKID1, A.H. 2 

I Hl1H Hc!ep1wil ¢u3UKU UMeHU J!.B.CKo6e.nbl{blHa, MI'Y UMeHu M.B.fioMOHOC06a 

2 Hal{UOHaJ!bHblU uccnec!06ame.nbCKUU Hc!epHblU JHU6epcumem «MHrt?fr» 

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

PaHee npoae.r:1emrne H3ytfeHJfe MO~HOH COJIHetfHOH BCnbillIKH 20 llHBapll 2005r. ll,[1epHo-cf>H3HtfeCKHMH 

MeT0,[laMH npHBerro Hae K BbIB0AY 0 n0BbillieHH0M co.r:1eplKaHHll H30T0na 3He B o6rracTH ll,[lepHbIX peaK[(HH, 

cf>opMnpyw~nx apeMeHHOH npocf>nrrb Y3KOH HettTpouHol'i raMMa-JIHHHH 2.223 M9B. Mo.r:1errbubre pactfeTbI 

cpaBHHBaJIHCb C ua6rrw.r:1aTeJibHbIMH ,[laHHbIMH no raMMa-H3JIYtfeHHK), rrorryqeHHbIMH arrnapaT0M ABC-<I> C 

.[leTeKTopa COHf-.[l Ha 6opTy crryTHHKa KOPOHAC-<I>. MeTOAOM CTaTHCTHtfecKoro Mo.r:1errnpoaaHHll 6bIJIH 

paCCtfHTaHbI apeMeHHbie rrpocf>HJIH raMMa-H3JIYtfeHHll JIHHHH 2.223 M9B B rrpe.r:1rrorrolKeHHH 

CT0XaCTHtfeCK0ro xapaKTepa ycKopeHHll, 0ilHCbIBaeMoro cf>yHK[(HeH Beccerrl!. PactfeTbI, rrpoBe,[leHHbie C 

HeCK0JibKHMH rrapaMeTpaMH rrpo[(ecca, Il03B0JIHJIH Bbil!BHTb He TOJibKO Il0BbillieHH0e ycpe.[IHeHHOe no 

apeMeHH raMMa-9MHCCHH co.r:1eplKaHHe 3He 0TH0CHTeJibH0 ao.r:1opo.r:1a lH: 3He/1H = (1.4±0.lS)x 10-4, HO H 

B03paCTaHHe OTHOCHTeJibHOH K0H[(eHTpa[(HH co BpeMeHeM OT 2 x 10-5 Ha cf>a3e pocTa no To Ka H3JiytfeHHll B 

HeHTpOHHOH raMMa-JIHHHH ,[10 2.0xl0-4 Ha cf>a3e cna.r:1a. 

B HacTol!~el'i pa6oTe MbI rrpe.r:1rrorraraeM, tfT0 H0HbI rerrHH-3, rrepaouatfaJibH0 ycKopeHHbre B npo[(ecce Toro 

HJIH HHoro B03M0lKHoro MeXaHH3Ma ycKopeHHll Ha Typ6yrreHTHOCTH (HarrpHMep, HOHH0-3BYKOBOH, HJIH 

HOHH0-3BYKOBOH B CKpe~eHHbIX MarHHTH0M Ii 9JieKTPHtfeCK0M Il0JillX, HJIH reJIHKOHHOH) 3aTeM 

pacnpocTpaHlllOTCll n rrocTerreHH0 HaKaITJIHBalOTCll a o6rracTH cf>oToccf>epbI n HHlKHeH xpoMoccf>epbI. I1CXOAll 

H3 9T0ro rrpe.r:1rroJI0lKeHHll, Mb! HCCrre.r:1yeM 6orree rro.r:1po6Ho 9B0JilO[(HlO CBOHCTB rrorryrrll[(HH H30Tona 3He. B 

tfaCTH0CTH, paCCtfHTaH TeMrr HaKorrrreHHll 3He B o6rraCTH l!AepHbIX peaK[(HH Ii HaH,[leHo ero H3MeHeHHe 3a 

apeMll raMMa-H3JIYtfeHHll, a TaKlKe B03M0lKHbie 3HatfeHHll Il0T0K0B H0H0B H3 o6rraCTH ycKopeHHll. IlpHHl!TbI 

BO BHHMaHHe KYJI0H0BCKHe Il0TepH 9HeprHH ycKopeHHbIX H0H0B 3He rrpH pacrrpocTpaHeHHH HX AO o6nacTH 

l!.[lepHbIX peaK[(HH. l1ccne.r:10BaH BKJia,[I K0HKY pnpyw~HX ll,[lepHbIX peaK[(HH. AHaJIH3HpyeTCll PllA Apyrnx 

HMelO~HXCll Ha6nw.r:1aTeJibHbIX ,[laHHbIX, TaKlKe Il0,[ITBeplK,[1alO~HX Il0BbillieHH0e co.r:1eplKaHHe 3He a 

HCCne.r:1yeMOH BCilbillIKe. 

l13BeCTHO, tfT0 HaJIHtfHe Il0BbillieHH0ro co.r:1eplKaHHll 3He B rrpo[(ecce COJIHetfHOH BCilbillIKH o6bitfHO CBll3aH0 

C nna3MeHHbIMH pe30H8.HCHbIMH rrpo[(eccaMH. B03MOlKHO, B rrepcrreKTHBe Il0l!Bl!TCll KpHTepHH 6onee 

T0tfH0ro BbI6opa MexaHH3Ma ycKopeHHll B rro.r:106HbIX BCilbillIKax, o6ora~eHHbIX H30T0IT0M 3He, tfT0 

onpe.r:1enlleT BalKH0CTb ,[leTaJibH0ro HX H3ytfeHHll. 
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l13MepeHIHI IIOTOKOB Ae:ftTpOHOB aJib6eAO B crryTHMKOBOM 

3Kcrrep11MeHTe IIAMEJIA 
Author: Mr. KOLDOBSKIY ON BEHALF OF PAMELA COLLABORATION, Sergey 1 

Co-Author: Prof. VORONOV, Sergey 2 

1 NRNUMEPhl 
2 National Research Nuclear University MEPhl 

Corresponding Author: koldobsky.sergey@gmail.com 

3KcnepIIMeHT IIAMEITA - Melf<,n:yHapo,n:Hbiil: KocMoq>II3IItJecKIIil: sKcnepIIMeHT, 

HanpanrreHHbIM Ha II3YtJeHIIe nOTOKOB KOCMIItJeCKIIX ITYtJeH B nmpoKOM ,O:IIana30He 

9HeprIIH. BbICOKOTOtJHall annapaTypa 9KCnepIIMeHTa n03BOJilleT, cpe,n:II 

npoqero; npoBO,O:IITb II,O:eHTIIq>IIKaQHIO II30TOnon no,n:opo,n:a. B HaCTOllmeiI pa6oTe 

npe,n:CTaBJieHbI pe3yJibTaTbI no II3MepeHIIID cneKTpa ,n:eil:TpOHOB arrh6e,n:o B 

IIHTepnarre 9HeprIIil: 100 - 350 MsB/HyKJIOH, npoBO,O:IITCll cpaBHeHIIe c 

npone,n:eHHbIMII paHee 9KCnepIIMeHTaMII II MO,O:eJillMII pOlf<,O:eHIIll ,n:eil:TpOHOB 

arrh6e,n:o. 
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IloTOKM aHTMHAep B rarraKTJiqecKMX KOCMJiqecKMX rryqax no AaHHbIM 

3Kcrrep11MeHTa «TIAMEJIA» 

Author: MAMOPOB OT HMEHH KOilJIAEOP AUHH "nAMEnA", AH11pe11 1 

Co-Author: Prof. fAJihilEP; ApKa11n11 1 

l Hal.{UOIUlJlbHbtil uccneoo«ame.TrbCKUU HOepHbtil JHU6epcumem «MH&» 

Corresponding Author: agmayorov@mephi.ru 

B ,O:OKJia,n:e o6cylf<,n:aeTCll conpeMeHHOe COCTOllHIIe IICCJie,O:OBaHIIM B o6rracTII II3ytJeHIIll MexaHII3MOB 

reHepaQIIII_ II pacnpocTpaHeHIIll aHTIIll,O:ep B rarraKTIIKe. 

IlOJIYtJeHHbie K HaCTOllmeMy npeMeHII 9KCnepIIMeHTaJibHbie pe3yJibTaTbI CBII,O:eTeJibCTBYIDT B IIOJlb3Y 

MO,n:erreii: BTOpIIquoro npOIICXOlf<,O:eHIIll rarraKTIItJeCKIIX aHTIInpOTOHOB (polf<,n:enIIe npII B3aIIMo,n:eii:CTBIIII 

KOCMIItJeCKIIX JIYtJeH C Melf<3Be3,0:HbIM ra30M), KaK CJie,O:CTBIIe, IIX perIICTpaQIIll n03BOJilleT II3YtJaTb npoQeCCbI 

ycKopeHIIll II pacnpocTpaneHIIll KOCMIItJeCKIIX rrytJeH B rarraKTIIKe. O,n:uaKO ourn6KII II3MepeHIIH noJIHOCTbH} 

ue IICKJIIDtJaIDT B03MOlf<HOCTb cymecTBOBaHIIll ,n:onOJIHIITeJibHbIX IICTOtJHIIKOB aHTIInpOTOHOB B o6rracTII KaK 

HII3KIIX (MeHbllie - 100-200 MsB), TaK II BbICOKIIX (6orrhllle - 100 fsB) sueprHil:. Bo3MOlf<Hhie crroco6h1 

IIHTepnpeTaQIIII ,n:aUHbIX, KaK npaBIIJIO, CBll3aHbI C 9K30TIItJeCKIIMII IICTOtJHIIKaMII, uanpIIMep, C 

nepBIItJHblMII qepHbIMII ,O:bipaMII IIJIII C fIIIIOTeTIItJeCKIIMII MaccIIBHbIMII crra60B3aIIMO,O:eHCTByIDmIIMII 

qacrnuaMII TeMuoiI MaTepIIII (Bl1MI1aMII, oT aurrr. WIMP - Weakly Interacting Massive Particle). 

CymecTBOBaHIIe nocrre,O:HIIX BbIXO,O:IIT 3a paMKII CTan,n:apTHOii: MO,O:eJIII q>II3IIKII srreMeHTapHbIX qacTIIU, HO 

npIIHQIInIIaJibHOe 3HatJenIIe IIMeeT 0,0:HO II3 CBOii:CTB Bl1MI1on - IIX B3aIIMHall aHHIIfIIJillQIIll C 

o6pa3oBaHIIeM nap II3 tJaCTIIU II aHTIItJaCTIIU, HanpIIMep, 9JieKTpOHOB/n03IITpOHOB IIJIII 

npOTOHOB/aHTIInpoTOHOB (cero,n:Hll TaKlf<e paccMaTpIIBaeTCll B03MOlf<HOCTb pacna,n:a tJaCTIIU TeMHOH MaTepIIII 

C o6pa30BaUIIeM aHTIIJienTOHOB IIJIII aHTII6apIIOHOB). B CBll3II C 9TIIM TaKoil: IICTOtJHIIK MOlf<eT o6'bllCHIITb 

T.H. «aHOMaJibHbiii: 9q>q>eKT «IIAMEJihl»», KOTOpbiii: 3aKJIIDtJaeTCll B 3HatJIITeJibHOM npeBbIIIIeHIIII ,O:OJIII 

II03IITpOHOB B KOCMIItJeCKOM II3JiytJeUIIII, Helf<eJIII B MO,O:eJIII IIX BTOpIItJHOfO o6pa30BaHIIll. 

AHTII,n:eii:TpOHbl K HaCTollmeMy MOMeHTY n KOCMIItJeCKIIX rryqax He o6Hapylf<eHbl, HO II IIX noIICK He MeHee 

Balf<eH, T.K. OHII MoryT (c MeHbllieii: nepol!THOCTbID) pOlf<,O:aTbCll B Tex lf<e MexaHII3Max, tJTO II aHTIInpoTOHbl. 

AHni:rerrIIii: TaKlf<e He o6Hapylf<eH: B crryqae ero BTOpIItJHOfO rrpoIICXOlf<,O:eHIIll pactJeTHOe OTHOIIIeHrre 

noTOKOB aHTrrreJIIIll II ll,O:ep reJIIIll Marro rr He npeBOCXO,O:HT - 10-12 - 10-14. O6Hapylf<eHrre aHnrn,n:ep BbIIIIe 

9TOfO 3HatJeHHll CBH,O:eTeJibCTBOBaJIO 6bI O cymecTBOBaHIIII ,O:OMeHOB aHTIIMaTepIIII, KOTOpb!e He 

rrcKJIIDtJaIDTCll n Mo,n:errllx ueo,n:Hopo,n:Horo 6apIIOCIIHTe3a. TeM He MeHee, ,O:alf<e ycTaHonrreHIIe nepxHero 

npe,n:erra Ha nOTOK aHTlfll,O:ep no3BOJilleT onpe,n:eJil!Tb napaMeTpbI 9TIIX MO,O:erreii:. 
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Telescope Array n Pierre Auger o6cepBaTopnn: cTaTyc, pe3ynhTaTI,1, 
rrnaHhI 
Prof. TKA qEB, l1rop1, 1 

1 HHH 

Corresponding Author: tkachev@ms2.inr.ac.ru 

Pierre Auger H Telescope Array - coBpeMeHHbre o6cepBaTOpHH no pemcTpaQHH KocMHqecKHX nyqefl: 
CBepXBbICOKHX 9Heprnfl:. Pierre Auger caMa.JI 6oJibIIIaH B MHpe ycTaHOBKa B lO)KHOM nonyIIIapHH 3eMJIH, 
Telescope Array - COOTBeTCTBeHHO B ceBepHOM. O6e ycTaHOBKH HCIIOJib3YIOT rn6pH,[(HbIH MeTO,[( 
pemcTpaQHH IIIHpOKHX aTMOC<pepHbIX JIHBHeH, npH KOTOpOM Ha6JIIO,[(aeMbie co6HpaIOTCH KaK CeTblO 
Ha3eMHbIX ,[(eTeKTOpOB qacTHQ, TaK H <pJiroopecQeHTHbIMH TeJieCKOIIaMH. B ,[(OKJia,[(e 6y.[(eT ,[(aH o63op 
nocJie,[(HHX pe3yJioTaTOB, noJiyqeHHbIX 9THMH o6cepBaTOpHHMH. Oco6oe BHHMaHHe 6yAeT y.[(eJieHo 
o6cy)K,[(eHHIO 9HepreTnqecKoro cneKTpa H XHMHqecKoro COCTaBa nepBHqHI,IX qacTHQ, IIOHCKaM HCToqHHKOB 
H aHH30TpOIIHH HarrpaBJieHHH HX npHXO,[(a. By.[(eT paccMOTpeHa HMeroII1aHCH pa3HHQa B HHTeprrpeTaQHH 
,[(aHHbIX H npe,[(CTaBJieHbI pe3yJioTaTbI HOBblX npoeKTOB, B KOTOpbIX o6e o6cepBaTOpHH yqacTByIOT 
COBMeCTHO. 
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Magnetic Bubble for CR experiments in Space 
Prof. SPILLANTINI, Piero 1 

1 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 lm 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-nucleoff deep-inelastic scattering 
(frry6oKo-Heynpyroe pacceHHl:le HCMTpHHO Ha HYKJIOHe npH BbICOKl:IX 
3HeprHHX) 

Dr. KOTIKOV, Anatoly 1 

I JINR 

Corresponding Author: kotikov@theor.jinr.ru 

We present a simple formula for the total cross section of deep-inelastic scattering of ultrahigh-energy 
neutrinos on nuclear targets, which is proportional to the structure function 
F _2A{nu N)(M:__ VA2/s, M_ VA2), 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_2A{nu N} depends on the its asymptotic low-x 
behavior. It contains an additional ln(s) term if F _2 A{nu N} scales with a power of ln(l/x). 

IIpe1:v10)KeHa npocTrui q,opMyrra )l;Jill norrHoro cetiemrn rny6oKo-Hey~pyroro pacceirnamrn 
YnbTpaBbICOK09HepreTJitieCKOrO HefITpIIHO Ha HYKJIOHe, nponopll;IIOHaJibHOe CTp}'KTypHOH q>yHKI.\IIII 
cpyHKI.\IIII F_2A{nu N}(M_VA2/s, M_VA2), r,o;e M_V- Macca npoMe)KyTOtIHoro 6o3oHa, as - KBa,o;paT sHeprnII. 
Koscpq>IIUIIeHT nepe,o; F _2A{nu N} 3aBIICIIT OT ee aCIIMilTOTIItiecKoro IlOBe,o;eHIIll npII MaJibIX 3HatieHmlX 
nepeMeHHofI BbepKeHa x. OH co,o;ep)KIIT ,o;onorrnIITeJibHbIH BKJia)l;, nponopu;IIoHaJihHbIH ln(s), ecrrII F _2 A {nu 
N} Be,o;eT ce6ll KaK cTeneHb ln (1/x). 
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CTaTyc H nepcneKTHBbI aKcnepHMeHTa TYC 

Prof. KHRENOV, Boris 1 

1 SINPMSU 

Corresponding Author: bkhrenov@yandex.ru 

KocMIItieCKIIH 9KCnepIIMeHT 1YC (TpeKOBall ycTaHOBKa) IlO)l;rOTOBJieH K pa6oTe Ha 6opTy. c,nyrnIIKa 
ITOMOHOCOB. frraBHall u;enb 9KcnepIIMeHTa- ocyll.\eCTBIITb II3MepeHIIll Tpei<oB q>rryopecu;eHI.~IIl1 
aTMOCq>epbl 3eMJIH, OCTaBJilleMblX nepBH'IHbIMH t.IaCTIIl.\aMH KOCMH'leCKHX rryqeiI C 9HepmefI B o6rracTII 
9HepreTII'lecKoro npe)l;eJia fpeH3eHa-3au;enHHa-Ky3bMHHa. ,llo 9TOro 9KCnepIIMeHTa tiaCTIIl.\bl C TaKOH 
9HeprIIefI Ha6mo,o;anHCb TOJibKO Ha3eMHbIMH ycTaHOBKaMH ,O:Jill H3yqeHHll umpoKIIX aTMOCcpepHblX JIIIBHefI. 
B )l;OKJia,o;e npIIBO,O:llTCll )l;OCTIIrHyThie napaMeTpbI npII6opa ,O:Jill H3yqeHHll KOCMHtieCKIIX rryqefI npe,o;enbHO 
BbICOKHX sHeprniI (KIT IIB9) H ou;eHKH OTHoIIIeHHll CHrHana OT qacTHI.\ KIT IIB9 K IIIYMY HOlIHOfI 
aTMOCq>epbI. ,llaHHbie O IIIyMe aTMOCq>epbl nonyqeHbl B cneu;HaJibHbIX OilbITaX C IlOMOil.\blO ,o;eTeKTOpOB 
cprryopecu;eHu;IIH aTMOCq>epbI Ha 6opTy cnyTHIIKOB MfY YHIIBepCHTeTCKHfI-TaTbllHa. IIocTaBJieHHall 3a,o;aqa 
H3yqeHHll OtieHb KOpOTKHX BCilbIIIIeK q,nyopecu;eHu;IIII OT KIT IIB9 (/l:JIHTeJibHOCTbIO MeHee 100 MKCeK) 
npHBerra K pa3pa6oTKe npII6opa 1YC, o6ell.\aIOil.\ero norryqHTb HOBbie ,o;aHHbie O KpaTKOBpeMeHHbIX 
BCilbIIIIKax yrrbTpaq,HoJieTa B aTMocq,epe, TaK Ha3bIBaeMbIX TpaH3HeHTbIX aTMocq,epHbIX llBJieHHH (TA51), He 
CBll3aHHbIX C KOCMIItieCKIIMH nyqaMH. ,llrrll 6orree IlOJIHoro H3yqeHIIll TA51 npu6op 1YC ,o;ononHeH 
,o;eTeKTOpOM II306pa)KeHIIll T A5I - KaMepofI o6cKy pa. B ,O:OKJia,o;e o6cy>K,o;aeTCll IlOCTaHOBKa II3MepeHIIH 
CIIrHarra TA51 o,o;HoBpeMeHHO npII6opoM 1YC II KaMepofI o6cKypa. 
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<l>M3MKa C0JIHeqHI,IX BCilbIIDeK M npo6neMa C0JIHeqHbIX K0CMJiqecKMX 

nyqefI 

Prof. COMOB, Bopttc 1 

1 r AMIII MIY 

Corresponding Author: somov@sai.msu.ru 

,llaH KpaTKHH HJIJIIOCTpaTHBHbIH 063op rrepaoro 3BeHa B CJIO)KHOH n:erroqKe rrpon:eccoB, orrpe,n:eJillIO~HX 

KOMIIJieKCHYIO rrpo6neMy COJIHetJHbIX KOCMHtJeCKHX nyqett (CKil), a HMeHHO HX ycKopeHHe a COJIHetJHbIX 

BCIIbIIIIKax, KopoHaJibHbIX Bbr6pocax MaCCbI, KOpoHaJibHbIX TpaH3HeHTaX H ,n:pyrux HeCTal.(HOHapHbIX 

rrpon:eccax a aTMOC<pepe CoJIHl.(a. CornaCHO coapeMeHHbIM KOCMH'IeCKHM Ha6nro,n:eHHllM ConHn:a tt 

OCHOBaHHbIM Ha HHX TeopeTHtJeCKJfM rrpe,n:cTaBJieHHllM rrepBtttJHbIM HCTO'IHHKOM CKJI llBJillIOTCll o6nacTJf 

MarHttTHoro rrepecoe,n:ttHeHHll tt Konnarrcttpyro~ux MarHttTHbIX noayureK B KopoHe ConHn:a tt conHetJHOM 

BeTpe. 

:(,fa q>H3HKJf COJIHetJHbIX BCIIbIIIIeK O,O:H03HatJHO cne,n:yeT, 'ITO rrepBtttJHOe ycKopeHHe CKJI rrpoHCXO,O:HT B 

KpyrrHoMacurTa6HbIX rrepecoe,n:ttHllIO~HX TOKOBbIX CJIOllX Ha cerrapaTopax MarHHTHoro IIOJill. 3,n:ecb tt36bITOK 

:meprHH MarHHTHoro IIOJill rrpeapa~aeTCll B 3HeprttIO 6bICTpbIX MarHHTOrtt,n:po,n:ttHaMtttJeCKJfX TetJeHHH TaK 

Ha3bIBaeMOH caepxropll'IeH (c 3JieKTpOHHOH TeMrrepaTypott 6onbure 10 K3B) rrna3MbI, 3Heprttro MO~HbIX 

TeIIJIOBbIX BOJIH If ycKopeHHbIX .n:o penllTJfBJfCTCKJfX 3Heprtttt 3apll)KeHHbIX tJaCTJfl.(. BTopHtIHoe ycKopeHtte 

CKJI (,n:oycKopeHtte) If MX BbIXO,O: B Me)KIIJiaHeTHOe rrpocTpaHCTBO orrpe,n:enllIOTCll KOJIJiarrcttpyro~HMJf 

MarHHTHbIMJf noayurKaMH. 

O6cy)K,n:aIOTCll crren:tt<ptttJeCKHe CBOHCTBa KPYIIHOMaCurTa6Horo MarHHTHOro rrepecoe,n:ttHeHJfll c TO'IKJf 

3peHHll rrpo6neMbI ycKopeHttll CKJI. ,llnll 3apl1)KeHHbIX qacTJfl.( B rrepecoe,n:ttHllIO~eM TOKOBOM cnoe C 

TpeXKOMIIOHeHTHbIM MarHttTHbIM rroneM ,n:eMOHCTpttpyIOTCll ycTOH'IHBbie If HeycTOH'IHBbie TpexMepHbie 

TpaeKTOpHtt tJaCTJfl.(, ycKoplleMbIX rrpo,n:OJibHbIM OTHOCHTeJibHO cerrapaTopa 3JieKTptttieCKJfM rroneM. 

O6cy)K,n:aeTCll JfHTeprrpeTal.(Hll rrpon:eccoB, BJIJfllIO~JfX Ha ycTOHtJJfBOCTb ,O:BH)KeHHll. IlpttBe,n:eHbI <popMyJibI 

,O:Jill 3Heprtttt ycKopeHHbIX qacTHI.( Ha ycTOHtJHBbIX If HeycTOH'IJfBbIX TpaeKTopm1x. On:eHeHbI xapaKTepHbie 

BpeMeHa ycKopeHHll CKJI a TOKOBbIX CJIOllX tt Konnarrcttpyro~HX noayurKax. OTMetJaIOTCll HepeureHHbie 

3a,n:atJH q>H3ttKtt ycKopeHttll CKJI. 

JlttT.: Somov B.V., Physical Processes in Solar Flares, Kluwer Academic Puhl., Dordrecht, 1992. Somov B.V., 

Plasma Astrophysics, Part II, Reconnection and Flares, Springer Science+Business Media, LLC, New York, 

2013. 
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OcHOBHl>Ie pe3ynoTaTol MCCJie,u;oBaHMH K0CMJiqecKMX nyqeii 

cBepxBMC0KMX 3HeprHii Ha HKyTcKoii ycTaH0BKe IllAJI 
Dr. TIP ABLIHH, Mnxam1 1 

I lfl«)~ co PAH 

Corresponding Author: pravdin@ikfia.sbras.ru 

TipttB0,0:llTCll OCHOBHbie pe3yJibTaTbI no 3HepreTtttJeCKOMY crreKTPY, COCTaBY If aHH30TpOIIJflf KOCMHtJeCKHX 

nyqen caepXBbICOKHX 3HeprHH, rronyqeHHble Ha 5IKyTCKOH ycTaHOBKe llIAJI 3a rrocne,n:Hee BpeMll. 

I,fanaraIOTCll coapeMeHHOe COCTOllHtte ycTaHOBKJf H rrepcrreKTJfBbI, CBll3aHHbie C ee Mo,n:epHtt3al.(tteH. 
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3KcrrepHMCHT fAMMA Har. Aparau; B ApMCHHH - cTaTyc 2014 H 
IIOCJIC)];HHC pe3yJibTaTbl 

Author: Dr. MAPTHPOCOB, PoMeH 1 

Co-Author: Dr. PAVLYUCHENKO, Victor 2 

I Epe6aHCKUU r;,,f3UtJeCKUU lfHcmumym 

2 Lebedev Physical Institute 

Corresponding Author: rommenmartirosov@rambler.ru 

IlpHBO):(HTCll 063op coBpeMeHHoro cocTOllHHll sKcnepttMeHTa f AMMA no HccnenoBaHHKi IIIAJI c sHeprneI1 
10A14 - 10A17 sB. YcTaHOBKa pacnono)KeHa Ha :EO)KHOM cKnoHe r. Aparau B ApMeHHH Ha BbICoTe 3200 M Han 
ypoBHeM Mopll (700 r/cM2). feorpaqmqecKHe KoopnHHaTbI ycTaHOBKH 1 = 400 28' 12" N, A. = 440 10' 56" E. 
YcTaHOBKa C0CTOHT H3 Ha3eMHblX H n0):(3eMHbIX CUHHTHJlilllUHOHHbIX neTeKT0poB, npe]iHa3HatieHHbIX ):(Illl 
perHCTpaUHH sneKTpOHHO-q>OTOHHOII n M:EOOHHOH KOMnOHeHT IIIAJI, COOTBeTCTBeHHO. 3a BpeMll pa6orbi c 
2003 rona 6bmo npoBe):(eHo HecKomKo MonepHH3aUHI1 no pacurnpeHH:EO ycTaHOBKH · ii:· ynyqrneimro ee 
B03MO)KHOCTeI1. OcHOBHbIMH npenMeTaMH nccnenoBaHHII sKcnepnMeHTa f AMMA llBminHcb 
SHepreTnqecKHII cneKTP H MaCCOBblII COCTaB IIKH, a TaK)Ke ):(Hq>q>Y3HblH nOTOK nepBHqHbIX raMMa-KiiaHTOB 
BbICOKHX sHeprnI1. B nocnenHee BpeMll Han6onee BamHoI1 TeMaTHKoI1 B SKcnepmVleiue f AMMA l1Bnl1nocb 
HccnenoBaHHe npnponb1 KoneHa B sHepreTHqecKOM cneKTpe IIKH npn sHeprHH 3xl0A 15 sB. Ebm npoBeneH 
aHanH3 SKCnepHMeHTMbHblX .iiaHHblX ):(Illl noncKa aHoManHII B xapaKTepHCTHKax IIIAJI B 3aBHCHM0CTH OT 
HanpaBneHHII HX npnxona B fanaKTHqecKHX KOOp):(HHaTax. .[(nll STOII uenH Hcnonb30BMCl1 cneuttanbHO 
pii.3pa6oTaHHbIII · ,iinq,q>y3HOHHo-pa3HOCTHbIII MeTon. B KaqecTBe xapaKTepHcTHKH' IIIAJI 6bm ·ab16paH 
«B03pacT» IlHBHll s, KaK HaH6onee no):(XO):(lllUHII C q>H3HqecKOII H MeTO):(HqecKOII ToqeK 3peHHl1. Ha OCH0Be 
aHanH3a 3.38 MITH. IIIAJI, 3aperHcTpHpoBaHHbIX nocne nocnenHeI1 MonepHH3aUHH ycTaHOBKH, c xop6rneI1 
CTaTHCTHqecKOH o6ecneqeHHOCTb:EO nonyqeHO yKa3aHHe Ha cyruecTBOBaHHe 6nH3KOTO HCTOqHHKa B IO)KHOM 
nonyrnapHH (KnacTep Vela), OT KOTOporo B o6naCTH KOneHa 3aperHCTpHpoBaH H36bITOK «MOilO):(blX» IlHBHeII, 
accoUHHpr10runxcll c 6onee nerKHM MaccoBbIM cocTaBoM. 
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RESULTS FROM AMS EXPERIMENT ON ISS 
Dr. CHOUTKO, Vitali 1 

I M.I.T. 

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 1 

Co-Author: Dr. SIBATOV, Renat 1 

1 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. 
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AHaJIH3 qacTOTbI <poHOBhIX coBrrap;eHHM p;rrH 9KcnepHMCHTOB BilCT H 
LVD 
Author: Mr. ASHIKHMIN, Vsevolod 1 

Co-Authors: Dr. AGAFONOVA, Natalia 2; SHAKIRY ANOVA, Irina 1 

1 INRRAS 
2 Institute for Nuclear Research RAS 

Corresponding Author: vole4ka86@mail.ru 

IlpoBe.a;eH aHaJIII3 COBna.a;emrn OTKJIHKOB .a;eTeKTOpOB LVD H EaKCaHCKHM no.a;3eMHbIM HettTpHHHbIM· 
TeJieCKOilOM C QeJibIO IlOHCKa KoppeJil!QHOHHbIX 9<p<peKTOB. Onpe.a;erreHbl napaMeTpbI IlOHCKa pe.a;KHX 
co6hITHH, conpoBoJK.a;aFOIQHXCll o.a;HoBpeMeHHbIMH OTKJIHKaMn: yKa3aHHbIX 9KCnepn:MeHTaJibHbIX ycTaHOBOK. 
06pa6oTaHbI 9Kcnepn:MeHTaJibHbie .a;aHHbie 3a 2012 ro.a;. Pe3yJihTaTbI npe.a;CTaBJieHbI B HaCTOl!IQeH pa6oTe. 
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·NEUTRON.DETECTOR FOR THE GAMMA-400 SPACE OBSERVATORY 
Author: Mr. KA.UIUIHH, Bna)lliMHp 1 

Co-Authors: Mr. TAPACKHH, AHTOH 1
; Mr. .UEJlEHKO, fpnropm'i 1; Mr. KATIJIYH, AHApeii 1

; Mr. TIOPl1H, Enremiii 1 

1 HH5IY MH'l>ft 

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. 
Thi~ article talks about the neutron det~ctor which is designed to be an additional instrument for separating 
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 lithium-6 is used to capture neutrons. 
Neutron detectors could be effectively applied to gamma astronomy as an instrun:ient for increasing a factor of 
proton rejecti~n in orbUal 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(Tl)+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 multilayer 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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f eHepa~HH HeHTpOHOB MIOOHaMH KOCMHl.JeCKHX nyqeJ:I B pa3IlHl.JHblX 

MaTepuanax 
Author: Mr. IO,Ul1H, AHApeii 1 

Co-Authors: Mr. MAHYKOBCKllli, KoHCTaHTHH 1
; Prof. PHJKCKM, On&ra 2

; Dr. COBOJIEBCKl·ill, HnKonaii 2 

I JIT9,P~ 

2 HHHPAH 

Corresponding Author: yudin@itep.ru 

Ilpe,nCTaBJieHO HCCJie,nonamre Heil:TpOHHOro <pOHa, C03,nanaeMoro MlOOHaMH , KOCMHqecKHX nyqeil: Ha 
pa3nnqm,rx rnyonHax H ,nm1 . pa3HhIX nemecTB. ToqHoe 3HaHHe 9Toro <pOHa qpe3Bhrqail:Ho na»mo, ,nJill 
no,n3eMHbIX 9KCnepHMeHTOB, HanpaBJieHHbIX Ha IlOHCK pe,nKHX npoueccon:,nccne,nona1mil: TeMHOH MaTep1-m, 
Heil:,TpHHHbIX -CHrHaJIOB OT . CBepxHOBbIX H T.n. IlpouecCbI reHepaUHH H pacnpocTpaHemrn Heil:TpOHOB 
Mo,nenHpOBaJIHCb MeTOAOM MoHTe-Kapno c IlOMOlUblO nporpaMMHoro naKeTa Geant4. HacTpoil:Ka H 
nponepKa <pH3HqecKHX Mo,neneil: Geant4 ObIJIH npOH3Be,neHhI nyTeM' cpaBHeHHll C ,naHHbIMH H3BeCTHbIX 
9KcnepHMeHTOB, a TaK)Ke pe3yJibTaTaMH MO,neJIHpOBaHHll TpaHcnopTHbIM KOAOM SHIELD HeCKOJlbKHX 
Mo,neJihHbIX 3a_naq, I,J3yqeHa 3aBHCHMOCTb HHTeHCHBHOCTH reHepau1m Heil:TpOHOB MlOOHaMH KOCMHqecKHX 
nyqeil: B CUHHTHJIJillUHOHHbIX ,neTeKTopax B 3aBHCHMOCTH OT THna OKpy)KaIOmero rpyHTa. TaK)Ke 
HCCJie,noBaHa 3aBHCHMOCTb Heil:TpOHHoro BbIXo,na AJill pa3JilfqHbIX neruecTB B IIIHpOKOM ,nHana3oHe 
3HaqeHHH aTOMHOH MaCCbl KaK AJill qlfCTbIX nemecTB, TaK H AJill CMeceil: (rpyHTbI, COJib, CUHHTHJIJillTOp H 
T.n). IloKa3aHO OTCYTCTBHe npOCTOH CBl13H Me)K_ny HHTeHCHBHOCTblO reHepaumr Heil:TpOHOB MlOOHaMH H 
aTOMHbIM BeCOM MaTepHana MHIIIeHH. 
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f eHepau;MH HettTpOHOB ropH3OHTaJibHblMM MIOOHaMH OT HettTpHHHOro 

rryqKa H3 UEPHa 
Author: SHAKIRYANOVA, Irina 1 

Co-Authors: YAKUSHEV, Valery 1
; MANUKOVSKIY, Konstantin 2

; YUDIN, Andrey 2; Dr. AGAFONOVA, Natalia 3; ENIKEEV, Rasim 1
; 

ASHIKHMIN, Vsevolod 1
; DADYKIN, Vladimir 1

; DOBRYNINA, Ekaterina 1
; MALGIN, Alexey 1

; RYAZHSKAYA, Olga 1
; RYASNYY, 

Vsevolod 1 

I INRRAS 
2 INRRAS,mP 
3 Institute for Nuclear Research RAS 

Corresponding Author: foririnas@gmail.com 

IT pe,ncTaBnem,r peJynhTaTbI no pemcTpaQIIII MIOOHOB B ,neTeKTope L VD oT He1hpIIHHoro ny1IKa HJ UEPHa 
co cpe,nHefr 9Hepmefr 17 f9B Ja nepIIo,n c 2008 no 2011 rr. ITpoIIJBe,neHo Mo,nennpoBaHHe ropH30HTanbHbIX 
MIOOHOB MeTO,nOM MoHTe-Kapno c noMOIQbIO nporpaMMHoro naKeTa Geant 4. BbrqncneHbI 9cpcpeKTJIBHOCTII 
perIICTpaQIIII HefnpoHOB OT MIOOHOB B ycTaHOBKe LVD. ITonyqeHbI BenIIqIIHbI BbIXO,na Heil:TpOHOB ,nm1 
CQIIHTIInm1TOpa (yail:T-CnHpIIT) II )l(eneJa. 
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Very High Energy Ground-Based Gamma-Ray Astrophysics by Using 
Imaging Atmospheric Cherenkov Telescope Technique 
Prof. MIRZOYAN, Razmik 1 

1 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 1 

1 Bogolyubov ITP, Kiev 

Corresponding Author: jenk@bitp.kiev.ua 

UHE (>10",8 GeV) neutrino-nucleon totalcross sections are calculated from the proton deep inelastic structure 
functions (SF), known from the HERA experiments by the Hl 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.,ibid; 73(2006)053912, hep-ph/0512259. 
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Superheavy Nuclei 
Dr. OGANESSIAN, Yuri 1; Prof. TER-AKOPIAN, Gurgen 2 

1 Joint Institute for Nuclear Research, Dubna 
2 Joint Institute for Nuclear Research 

Corresponding Author: gurgen@jinr.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 close 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 aTJ,d chemicalproperties of the superheavy elements. 
Th!! synthesis of the ~~aviest and neutron-rich nuclei has been carried out in the fusion reactions of 233,238U, 
'237Np, 242:244Pu, 245,?48Cm, 249Bk and 249Cf with the 48Ca projectiles, that made it possible to observe the 
~ecay of the 48 new nelltron-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 
stability in the region very heavy (superheavy) nuclei that considerably expand the Periodical Table of the 
chemical elements. 
Searches in terrestrial objects and in galactic cosmic rays offer a unique way for a possible observation oflong 
living superheavy nuclei which could be created in Nature by the astrophysical rapid neutron capture process. 
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KocMnqecKMe nyqJI B MneqHoM IlyTM M .n;pyrMx ranaKTMKax -
Ha6nro.n;eHMH TenecKona <I>epMM 

MOCKAJIEHKO, lirop1, 1 

1 Hansen Experimental Physics Laboratory and Kavli Institute for Particle Astrophysics and Cosmology 

Corresponding Author: chukanov@jinr.ru 

KocMHtJeCKHH raMMa-TenecKOII HOBoro IIOKOneHm! <fJepMH HerrpepbIBHO pa6oTaeT Ha 

OKono3eMHOH op6HTe c mom, 2008 r. Pa6otJHH l];Harra3OH :rneprHH TenecKorra: oT 20 M3B AO 6onee tJeM 300 

fsB. ITonHhIH ofoop He6a BbIIIonm,eTCll Ka)l{l];bie 3 tJaca. 3a meCTb neT pa6oTbI HaKOIIJieHo orpOMHOe 

KOilHtJeCTBO l];aHHhIX, Ha6nrol];eHbI HOBbie KnaCChI HCTOtJHHKOB raMMa H3nytJeHHll B conHetJHOH CHCTeMe, 

Hamett fanaKTHKe H 3a ee npel];enaMH. B HX tJHcne - HOpManhHhie ranaKTIIKII, rl];e OCHOBHhIM IICTOtJHIIKOM 

raMMa-II3nyqeHIIll llBilllIOTCll B3aIIMOl];eHCTBIIll KOCMIItJeCKIIX nyqeJ1: C Me)l{3Be3l];HOH cpel];OH. 3TII 

Ha6nrol];eHIIll, a TaK)l{e Ha6nrol];eHIIll II MOl];enIIpoBaHIIe l];II<p<pY3Horo II3nyqeHIIll Hamett fanaKTHKII 

IIO3BOill!IOT II3ytJaTh B l];eTanl!X ycKopeHIIe II pacnpocTpaHeHIIe KOCMIItJeCKHX nyqeJ1: B Me)l{3Be3l];HOH cpel];e B 

Hamett H ApyrHX HOpManhHhIX ranaKTIIKax. H paccKrui<y 06 OCHOBHhIX pe3ynhTaTax mecTII neT Ha6nIOl];eHHH 

rrpH IIOMomH TeJieCKOIIa <f>epMH. 
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