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JAEKAMETPOBBIE BCILIECKU IV TULIA,
PAUBEP-BCIVIECKW U BCIVIECKU III THUTIA
HAJ I'PYIIIION AKTUBHbBIX OBJIACTEN COJIHLIA

Paccmompenst ocobennocmu cnopaouiecko2o 0eKamempogo2o COTHeYH020 PAOUOUITYYEHUSA, C8A3ANHO20 ¢ HECKOIbKUMU aK-
musHvIMU 0b1acmamu, no OanHvim Haobnwoenuil 1 aszycma 2011 2. na paouomeneckone YTP-2. [Iposeden ananus xapakmepu-
cmux ecnieckog IV muna, ¢aiibep-6cnneckos, a makoice npeoulecmayiomux u nocaedyIowux 3a numu ecnieckog 111 muna.
Yemanoenena oonomunnocms npoucxoocoenus gaiibep-ecnnecxos u ecnaeckos 111 muna. Ilo 3nauenuto ckopocmu 4acmomuozo
dpeiigha onu pacnpeodenervl no CMamucmuyecKy He3agucumMvim epynnam. Ilpogedeno omoosicoecmenenue kaxicootl 2pynnbl GChec-
K06 u 6cnneckos IV muna ¢ uznyuenuem uz KoHkpemnoii oonacmu axmusnocmu. Ilonyuenvl oyenka napamempos niazmol 6 Smux
obnacmax u ux eapuayuu 8 nepuoo eenepayuu ecnieckos IV muna.

Kurouegvle cnosa: Tpylna akTUBHBIX 00JIacTel, IeKaMeTPOBBIN rana3oH, Bemuiecku [V tuma, ¢aiidep-BeIiecku, BCIUIECKH
Il Tnma, oToKAECTBICHNE, 00JIACTH TeHEPAINH, TApaMETPHI TLTa3MBbI

JI0 HecKonbKuX 4yacoB [1]. B HacTosimee Bpems cy-
LIECTBYET MHOI'O HEPELICHHBIX BOIPOCOB, CBSI3aH-
HBIX ¢ (OPMHUPOBAHHEM OCOOBIX YCIOBHH B KOPOHE,
MPUBOJSIIMX K reHepanuu Beruieckos [V tuma u co-
MPOBOXKIAIONINX UX (halOep-BCIUIECKOB, ¢ MPOLEC-
CaM{ TeHepaluy KOHTHHyyMma BciuleckoB IV tuma
1 (paiibep-BCIUIECKOB, ¢ (haKToOpaMu, OTIPEIeISIFOIIN-
MU HX TIapamMeTphl.

CunraeTcs, 4TO MOSBICHUE BCILIECKOB CBSI3aHO
¢ BO30Y’KICHUEM IIJIa3MEHHBIX KoJeOaHU U TPeod-
pa3oBaHUEM HX B ITOTIEPEUHBIC BOJIHBI B COJTHEYHOI
KOpOHe [2], BO3MYILIEHHON ITPOXOKICHUEM KOPOHAIb-
HbIX BBIOpocoB Macchl (Coronal Mass Ejection—
CME) [3]. IIpeamonaraercst Takke, YTO BCIUIECKU
IV Tuna MoryT reHepupoBaThCs B BBICOKUX TPAHCIK-

1. BBenenune

HccnenoBanus cnopaindeckoro painou3ilydeHus
ConHua B 1€KaMETPOBOM [HAIla30HE PaguOBOJIH
JIAaI0T BO3MOXKHOCTb OLICHUTb MapaMeTphl U CTPYK-
Typy €ro KOpPOHBI Ha BBICOTax MPUOIM3UTEIHHO
OT TOJIyTOPa 10 TPEX COJHEUHBIX PAIHYCOB.

B nepuon BEICOKOIM COMHEUHOM aKTUBHOCTH HA STHX
BBICOTaX F'€HEPUPYETCsI IUPOKUI CIIEKTP Y3KOIIOIO0C-
HBIX 1 IIMPOKOIOJIOCHBIX BCIIJIECKOB, CPEIU KOTOPBIX
HanOoee MHOTOUYHMCICHHHB Bcriecku I Tuma.
Wnorna, korga B COCTOSIHUM KOPOHBI (POPMUPYIOTCS
0COOBIEe yCITOBUS, HAONIONAETCS MIUPOKOIIOIIOCHOE
panuousiyyeHue, KiaccuuuupyeMoe Kak BCIuiec-
ku IV thna, ogHON U3 KOMIIOHEHTOB TOHKOM CTPYK-

TYpBI KOTOPHIX SBISIOTCS (paiibep-BCIIECKH, TOX0-
ke Ha Beriecku I tuma. J{nutenbHOCTH panuo-
H3J1y4deHus: BCIUieckoB IV Tuma B JeKaMeTpOBOM
JMaNa30HEe MOXET COCTABIIATH OT JECSITKOB MHUHYT
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BaTOPHAJIBHBIX MAarHUTHBIX apKax, BO30YKIaeMbIX
COJIHEYHBIMH BCrbIKaMu 0e3 nposeieans CME [4].

B Hacrosmee BpeMs OTCyTCTBYET CTporas Teo-
pus BciuieckoB IV Tuna u CONpOBOXKIAIOIUX UX
(haitbep-BCIIIECKOB, TOATOMY HEOOXOAMMO JaTbHEH-
1ee IKCIEPUMEHTAIbHOE HCCIIeIOBaHIe UX Xapak-
TEPUCTUK I BBISIBJICHUS 0COOEHHOCTEH, aHaM3
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A. B. Anmonos u op.

KOTOPBIX OyZIeT CIIoCOOCTBOBAaTh BBISICHEHUIO MeXa-
HU3MOB T'€HEpalMy TaKUX BCIUIECKOB.

[Ipouecc pasButus BerieckoB IV tuna xapakre-
pU3yeTcsl JOCTaTOYHO OBICTPHIM BO3pACTaHHUEM Ha
JIBa-TPH MOPs/IKa KOHTUHYAJIBHOTO PaInOU3ITyYeHUs
U TeHepaluell MOIUIHBIX Y3KOIMOJIOCHBIX (aitbep-
BcruieckoB. [Ipenmonaraercs, uto Qaiibep-Bermec-
KU, Kak ¥ Bcruiecku I1 Tuna, reHepupyroTcst noToka-
MH HETEIJIOBBIX AJIEKTPOHOB, KOTOPBIE MOTYT OBITh
YCKOPEHBI BO BpeMsI MUKPOBCIIBIIIEK, BOZHUKAIOIINX
B HIJKHEW KOpOHE B pe3ysbTaTe mpoliecca nepe-
COEJIMHEHUs MarHUTHBIX CHJIOBBIX JUHHUM. [lyuxu
YCKOPEHHBIX JIEKTPOHOB, MPOXOJs CKBO3b TOJILY
BO3MYLICHHOM COTHEYHOM KOPOHBL, TEHEPUPYIOT (aii-
Oep-BCIIECKH, XapaKTEPUCTUKH KOTOPBIX OTPEACIsi-
FOTCSl ITapaMeTpaMu BO3MYILEHHOU cpenbl. HMccne-
JTIOBaHHE TaKUX XapaKTePUCTUK BCIIECKOB, KaK CKO-
POCTB MX YAaCTOTHOTO Jipetia 1 ee YacTOTHAs 3aBU-
CUMOCTb, SIBIISIETCSI MOIIHBIM MHCTPYMEHTOM JIJIsSt
M3y4eHHUs TapaMeTpoB CpeJibl Ha BbICOTaX, 7€ Mpo-
HCXOJUT JeKaMETPOBOE paJHOU3IyUYeHHeE.

Psix pabot mo miccnenoBanuio Berutecko [V tuma
OBLT BBITIOJHEH Ha pajuoteneckone Y TP-2 [5-7].
B Hux ompenensinck XapakTEpUCTUKH KOHTHHYYMa
BcruteckoB [V trma u mapameTps (aitdep-BCIiecKoB
JUTs HEOOJIBILIOTO YUCIIa 3TUX coObITHi. OfHaKo He-
JOCTaTOYHOCTb IOJIy4YEHHON HH(OpMALIUK HE T03BO-
JISIEeT ienaTh 0000IIeHHS OTHOCUTEILHO CBOWCTB ATHX
BCIUIecKoB. [1oaTOMY peructpaiusi HOBbIX COOBITHIA
JAHHOTO THIIA M UX aHAJU3 C LIEJIBIO BBIJICICHUS HO-
BBIX OCOOCHHOCTEW B MX CTPYKType W MapameTpax
IIPEACTABIISIIOTCS. BAXKHBIMU U1l 00J1ee MOJHOTrO I10-
HUMaHHS IPOUCXOXKICHHS STOTO ()eHOMEHa.

Oco0bIif UHTEpEC MPEACTABISIOT HCCICIOBAHM
BeruieckoB [V tuma, (aitdep-BCIUIECKOB U BCILIECKH
I Tvma B mepro/; HaOMrOIEHNSI Ha COTHEYHOM TTOBep-
XHOCTH TPYNITBI 001acTeit BICOKOH akTuBHOCTH (AO).
B aTuX ycnoBusx MOxeT (OPMHPOBATHCS LIUPOKOE
MHOTr000pa3ue XapakTepUCTHK BCIUIECKOB, YTO CIIO-
COOCTBYET Jy4llIeMy MOHHUMAaHHUIO MPOMCXOISLINX
rporeccoB. BaKHBIM SBIISETCS TaK)Ke HCCIEA0Ba-
HUe Tex BcIuieckos 1V Tuma, nosiBieHne KOTOPBIX HE
otoxaecTrisiercs ¢ coobitusimu CME, npuBeneH-
HBIMU B KaTaJlorax KocMuueckux annaparos “COX0O”
n “CTEPEO-A, B”.

B HacTosmeit paboTe mpecTaBieHo Uccie0Ba-
HUE Cropaindeckoro paauounsinydenus ConHua, Kor-
na Ha ero nucke HaOmromanachk rpynma AO. OnHo
BBITIOJTHEHO I10 Pe3yJibTaTaM HaOIIoIeHUH STOro pa-
muonsnydenus 1 asrycta 2011 r. B nekamMeTpoBOoM
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nuanaszoHe Ha paguoteneckorne Y TP-2. IlpoBogut-
Csl aHaJM3 CBA3W (paiibep-BCILIECKOB M BCILJIECKOB
III tumra ¢ otnenmpHBIME AO. OneHUBAIOTCS Tapa-
METPBI MOJICJIM COJTHEUHOUW KopoHbl Hag AO.

2. Ha0monenus u o0padoTKa

Habmronenust ciopaguyueckoro paauon3iyuyeHus Ha
panuotreneckone Y TP-2 [8] mpoBOAUIUCE B pexKUME
LIUPOKOM JUArpaMMbl HAPaBIEHHOCTH, KOTOPBIH pe-
aJIN3yeTCs IIPU UCTIONIb30BAHUN OJJHOM TIOJIOBUHBI T10-
JIOTHA aHTEHHOW PEeIIeTKH ‘“‘ceBep-tor’. B aTom pe-
XKuMe (P PEKTHBHAS [UTOIIAAb TPHEMHON aHTCHHBI B
3€HUTHOM HaIpaBJICHUHU COCTaBIsLIa 0kos10 50000 M2
[IPY [UPUHE AUArpaMMBbl HAITPABICHHOCTH MPUOIIH-
sutenbHo (0.75°x13° Ha vactore 25 MI'L.

W3mepennst 0CyIIeCTBISUINCE B IIMPOKOM 4aCTOT-
HOM nrara3one ot 8.25 mo 32.75 MI'1. 3anucs pa-
JTMOU3ITyYEHHUs] PETUCTPUPOBAITIACH C TOMOIIBIO IIH-
POKOTIOJIOCHOTO BBICOKOYACTOTHOI'O aHaJIM3aTopa
cnekrpa DSP-z, xapakrepucTuku KOToporo odecre-
YUBAJIN YaCTOTHOE pa3pellcHHe aHalN3a, PaBHOE
4 xI'm, m BpeMenHoe pazpemieane, pasaoe 100 mc.

Bo Bpemst HabmoneHN, KOTOPBIC BBITTOIHSIINCH
01.08.2011 r., ObLT 3aperucTpUpOBaH MOIIHBIN BCILUIECK
IV tuna. 3anuce AMHAMHUYECKOTO CHEKTpa CIOpay-
YECKOIO paJinOMU3Iy4YeHHs,, Ha KOTOPOU BBIAEISETCS
Beruieck [V tuna, npusenexa Ha puc. 1, a. BpemenHoit
npohrTb pagron3ydeHus Ha gactote 30 MI'11 moka-
3aH Ha puc. 1, 6. JluHamudeckuii criektp daitdep-
BCIJIECKOB BO BpeMsI MaKCUMaJIbHOW (pa3bl BCILIECKA
IV Tuna npuBezneH Ha puc. 1, 6, a TMHaMUYECKUii CIIEKTP
BeruteckoB 111 Tuma npuBeneH Ha puc. 1, e.

B TeuyeHne Bcero BpeMeHHM HaOMIOACHUN aKTHB-
HOCTb CIIOPaJUYECKOTO PATUOUIYUCHHS, CYIs I10
KOJIM4eCTBY (haribep-BeruieckoB U Bemieckos 11 tuma,
Obu1a BBICOKOW. VX 4MCIIO B €MHUILY BPEMEHU U3-
MEHSJI0Ch HE3HAYUTEIBHO U B CPETHEM COCTABIISIIO
OKOJIO 5 BcIUIECKOB B MUHYTY. B mepuon, npen-
LIECTBYIOIIMI MOsABIEHUIO Bcruiecka IV tuma, Ha
gactote 30 MI'm cpenauii ypoBeHb KOHTHHYYMa
6511 0K0JT0 10 C. €. . (COTHEUHBIX SAMHUI] TOTOKA,
lcem=10" BT/ (C'r-M%)), a IOTOKM BCILIECKOB
III Tuma cocrasnstm ot 4 1o 20 c. e. n. Pucynok 1, 6
ITOKa3bIBaET, YTO BeIyieck [V Thma no MHTEHCUBHO-
CTH paJUOU3IIy4eHHd B KOHTHHYyME W IVUHAMHKE
Pa3BHUTHA BO BpEMEHHU MOKHO Pa3JEJINTh IPUMEPHO
Ha JIBE€ paBHble YacTU. B LEeHTpe KaxJoil U3 HUX
HaOIIOAANICS TUK UHTEHCUBHOCTH PAHON3ITy UCHHSL.
Ha gactore 30 MI'11 mI0THOCTH MOTOKa KOHTHHYY-
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Puc. 1. lunamudeckuil crnextp cnopagudeckoro usnydenHus Connna 01.08.2011 r., Ha xkotopom B mepuon ¢ 8:13
10 10:20 UT nabmronaercs Bemieck [V tuna (a); BpeMeHHO# pod Uitk OTOKA CIIOpaM4ecKoro u3nyuenus Ha yactore 30 MI'1i (6);
JTIMHAMITYECKHH CTIEKTp (aiibep-BCIUIECKOB (8); TUHaMITYecKrii crieKTp Beruteckos 11 Tuma (2)
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A. B. Anmonos u op.

Ma B MakCMMyMe B MepBOH 4acTH BCILJIECKA COC-
taBmia okosio 700 c. e. 1., a BO BTOPOii 4acTH BCILIEC-
ka — okoisio 200 c. e. m. B obenx yactsix Bcruiecka
IV Tuma HaGro1acs BRICOKHI YPOBEHB PaInOU3ITy-
4yeHus (aitbep-BCIIeCKOB, KOTOPBIN H3MEHSUICS B Ipe-
nenax ot 100 1o 1000 c. e. . DTOT ypoBeHb 3HAUU-
TEJIbHO IpEeBBIIIal YpOBEHb BcIuleckoB III Tuma
B MpeAIIecTBy oMl nepuon. HaGmoganacek paznud-
Has TIyOMHAa MOJYJSIUU TIOTOKA B O0CHMX 4YacTAX
Beriecka [V Tuna u paznuuue BpeMeH UX XapakTep-
HbIX nepruoaoB. OUEeBUAHO, YTO TaKUE Pa3TUUML
rnapaMeTpoB B o0eux yacTsx Bciuiecka [V Tuna
CBSI3aHBI C PA3JINYHBIMHU YCIOBUAMH UX I'€HEpPaALUH.
[TosTOomMy Oynem cuuTaTh, YTO ATH YACTH BCILIEC-
Ka SIBJISIIOTCSl IByMsI HE3aBUCHUMBIMU BCIUIECKAMHU
IV Tuna ¢ He3HAaUUTENbHBIM HAJIOKEHUEM JAPYT Ha
npyra. bynem ananusupoBaTh uX Kak 1-H u 2-i
Beruieck IV tuna. Ilocne okoHuaHus 2-ro BCIuiecka
IV tuna, npumepno ¢ 10:40 UT, 3HaueHne KOHTHHY-
yMa 10 OTHOLIEHHIO K TPEIIeCTBYIOIIEMY EPHOTY
CHU3WJIOCHh MPHUMEPHO 10 4 C. e. M., a aMIUIUTyAa
BcmieckoB III Tuna ymenpmmnace 10 3+8 c. e. I.

Amnanu3 ¢aiibep-BCIIIECKOB U XapaKTePHUCTUK
Beruieckos 11 Tuna B mpeAlecTByOIIEM U TOCIIETY -
LIEM 3a MOsIBICHHEM BcmuieckoB IV Tuma nepuonax
IIPOBEJICH MO HAOMIOACHUSIM, YCIOBHO Pa3/ieiCHHbIM
Ha 4YeThIpe BpeMeHHble obmactu. B 1-it obmactu 1o
MOMEHTa nosiBiieHus1 1-ro Bemecka [V tuma B me-
puon ¢ 06:56 no 07:55 UT npoBoauiiuck n3MepeHust
napametpoB BeruieckoB 11 Tuna. Bo 2-i1 BpemeHHOI
obmactu B ieproa ¢ 08:36 mo 9:13 UT mu3mepsiuch
napameTpsl ¢aiibep-BCIIECKOB, OTHOCSAIINXCS K pa-
monsaydeHuto 1-ro Beruiecka [V tuma. B 3-if Bpe-
MeHHOH oOsacTtr B riepuon ¢ 9:14 o 9:58 UT m3me-
psutMCh TlapaMeTpsl (aiibep-BCIIecKoB, Habmroaae-
MBIX BO BpeMs peructpanuu 2-ro Beruiecka [V tumna.
B 4-ii BpeMeHHOI1 00:1aCcTH TTOCIIE OKOHYAHUS PaJIio-
n3ny4eHus 2-ro Beiecka IV tuna B nepuop ¢ 10:35
mo 11:59 UT npoBoamiocs u3MepeHne mapaMeTpoB
BemieckoB Il tuma. B kaxkaoM W3 mepeurcacHHbIX
WHTEPBAJIOB HAOMIOICHN T OBIJIO BBIICIIEHO IPUMEPHO
o coTHe (aitdep-BeruieckoB u Beruieckos 111 Tuma.

OCHOBHBIM HampaBJICHUEM HCCIICAOBAHHUNA OBLIO
M3yYeHHE XapaKTepPUCTUK CKOPOCTH YaCTOTHOTO
Ipeiida BCIJIECKOB M €€ YaCTOTHOH 3aBUCHMOCTH.
B o6mem citydae oHH CBsI3aHBI C BHICOTHBIM MTPOQH-
JIeM KOHIICGHTPAIIMH COJTHEYHOW IiasMbl #(r), TIe
r=R/R,, R, — pamuyc ConHua. Jlisi omucaHus
BBICOTHOTO TIPO( IS TUIOTHOCTH TUTa3MbI aTMOCde-
pel CostHIIa UCHIOJIB3YIOTCS pa3lM4YHble MOJENIN ee
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noBeneHus1. CoKOMHOE COCTOSTHUE COTHEYHOU KOPO-
HbI MOKHO MIPEJICTaBUTh CTEIIEHHOW MOJIENBIO BUIA
n(r)= Mr~". Tlpu pacupoCTpaHEeHHUH B TAKOU KOPO-
HE IyYKOB YCKOPEHHBIX HETEIUIOBBIX JJEKTPOHOB
CO CKOPOCTBIO V, T'€HEpPHUPYEMbIE B HEH BCILIECKU
III Tuma MMET CKOPOCTh YAacTOTHOTO Apeiida
BCIIECKOB  f(f), KOTOPYIO MOYXHO IOIYdYHTH W3
yenosus f(f)=(df /dn)(dn/dr)v,. 3nech f — uac-
ToTa HabmoneHui. [ns nepBoii TapMOHHMKH 4acToO-
Tl U3JTy4YEHHUS OHa OJIM3Ka K YacTOTE IUIa3MEHHBIX
xonebannit f,, =8980- n'?. Vuureisas 310, MOKHO
HOJIYyYUTh CIEAYIOIIYI0 (GOpPMYITy:

F(F)=-0.5m(8980) " M~V fr+2/m gty (1)

H3smepsisa ckopocTu apeiida BCIIECKOB f; U f, Ha
4acToTaX HAOMIONECHUN f, U f,, MOXKHO OIpENEeIUTh
HapaMeTpsl MOJIEIH 110 CIEAYIOUUM (HOpMYyIIaM:

m=2In(f,/ )/} £/ /o) @
M =(f/8980)(0.5 finv, [ /R,)". 3)

[TapameTp 7 MOKHO OIIPEEITUTH 10 TAHHBIM BBITTOJ-
HEHHBIX H3MEPEHUH, HO JIJIsl BEIYUCIICHUS TTapameTpa
M HeoOXoauMo 3HaTh 3HAYEHHE CKOPOCTH ITydKa
YCKOPEHHBIX 3JIeKTPOHOB. M3BeCTHO, 4TO Hambosee
BEpOsATHAS CKOPOCTh TaKWX IEKTPOHOB paBHa 0.3c,
TJIe ¢ — CKOPOCTh CBETA, ¥ 9TO 3HaYEHUE OOBIYHO HC-
MOJIb3YETCs B TIOJOOHBIX pacyeTax.

IIpu oOpaboTke pe3yabTaToB HAOMIONCHHN IS
oTIpelieIeHNsI CKOPOCTH Apeida peructpupye-
MBIX BCIUIECKOB M MX YaCTOTHOM 3aBUCHMOCTH BECH
YaCTOTHBIH JWara3oH HaOMOJeHU OBIT pa3ouT
Ha 6 paBHBIX NOAAMANA30HOB pazMepoMm 4 MI'w.
CKOpOCTh 4acTOTHOTO Jipeiida u3Mepsiiach Ha IeH-
TpaJIbHBIX YACTOTaxX MOAUANa3oHoB, paBHbIX 30, 26,
22,18, 14 u 10 MI'11.

ToyHOCTh U3MEPEHH CKOPOCTH Jpeiida Ha yKa-
3aHHBIX YaCTOTaX OIPE/IesIach CTaHIaPTHBIM CTa-
TUCTUYECKUM METOJIOM, OCHOBaHHBIM Ha MHOTOKPAT-
HOM M3MEPEHNH (PM3UIECKOM BETMYHNHBI OTHOTO U TOTO
K€ pasMmepa. beuio ompeneneHo, 4YTo CTaHAApTHOE
OTKJIOHCHHE HM3MEPSEMbIX 3HAUYCHHUH MPAKTHICCKH
JIMHEWHO CBA3aHO ¢ yacToToil. OHO BO3pacTaio oT
0.07 MI'/c ma gactore 10 MI'm mo 0.24 MI'1/c
Ha yactore 30 MI1L.

Wsmepenus ckopocteli apeiida daiibep-Beriec-
KoB ¥ BcireckoB I Tuira mokasann, 9To OHH HMEIOT
IIUPOKUHN CIEKTP 3HAUEHUMW, HE MOMYMHSIOLIMUICA
HOPMaJIbHOMY 3aKOHY pacrpeaenenus. B ucciemnye-
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MBIX MAacCCHBax JaHHBIX MPUCYTCTBYIOT CTaTHUCTH-
YECKHU HE3aBUCUMBIC TPYIIIIBI TI0 3HAYCHUSIM CKOPO-
cteil npeiida BcruieckoB. OOBIYHO MX BBIICICHHUE
MIPOBOAMTCS 110 Pe3yabTaTaM aHaju3a Ynucia coObl-
THUI B MHTEpBaJiaX, HA KOTOPbIC pa30MBaeTCs HUCCle-
nyeMmblii MaccuB. OHAKO Jlake Uit Haubolee mpo-
CTOrO Cliydasi paBHOMEPHOTO pa30UeHUsI BHIOOPKHU
Ha UHTEPBAJIBI IO CUX TOP HET YIOBICTBOPUTEIHHO-
r'o Croco0a MoCTPOSHUS TUCTOTPAMMBI AMITUPUYEC-
KON IUIOTHOCTH BepOoATHOCTH. [loaTOMY, HConb3ys
pasnudHbie (OPMYIIBI OIPEACIICHUS YU CIIa UHTEPBa-
JIOB MO0 WX MIUPUHBI 7S KAKIOTO MAcCUBA JIaH-
HBIX, HEOOXOIUMO IKCIIEPUMEHTAIBHO O TUMU3HPO-
BaTh HAJICHHBIC 3HAYCHUSI TUX BETUYHH TSI TTOJTY-
YEHHsI MAKCUMaJIbHOW pa3pelIaromieil CnocoOHOCTH
MIPU BBIJCICHUH HE3aBUCUMBIX TPYIII C yUYETOM CO-
XpaHEHHUS] YCTOWYMBOCTH MOMy94aeMOro pe3yabTara.

Yucao coOprTHit

>

I'paduueckun onpenensemMoe 4nuciao COOBITHI B
KaXJ0M HHTEepBaje HeoOXOAUMO MpeICTaBIATh
B BUjIe TpadiKa pacrpeieieHuil ¢ MHTEPIIOISLUCH,
YTO MO3BOJISIET HAIVISIIHO OLIEHHWBATh yCTONYNBOCTh
[I0JIy4aeMOr0 Pe3yJIbTara B IIPOLECCE ONTUMU3ALMH.

Tunnyneie rpaduku pacnpeaeiIeHus 4YHucia Co-
OBITHI TTO CKOPOCTSIM Jipeiida B UeThIpeX BpEMEH-
HBIX 00JIaCTSIX HA OTJENBHBIX YaCTOTaX NMPUBEACHbI
Ha puc. 2.

IIpoBeneHHbI aHaIU3 MMOKa3all, YTO BO BCEX Bpe-
MEHHBIX 00JIaCTSIX BO BCEX YACTOTHBIX MOJAMAIa-
30HAaX YETKO BBIJENIAIOTCS, B OCHOBHOM, TPHU CTaTH-
CTHUYECKHM HE3aBHCHMBbIE I'PYMIBI BCTIJIECKOB.

JlocTOBEpHOCTH MOMYYEHHOTO pe3ylibTaTta 000CHO-
BBIBAaeTCS TEM, UTO Pa3INyus CPETHUX 3HAUCHUH CKO-
pocteii npelidha B COCETHHUX TIPYIIaX CYIIECTBEHHO
MIPEBBILIAIOT CTaHJAPTHBIE OTKJIOHEHHS M3MEPEHUH.

Yucao coOBITHIA
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Puc. 2. PactipenienieHre yncia COOBITUI 10 CKOPOCTSIM Jpeiiha Ha OTIeNIbHBIX YacToTax B 1-i BpeMeHHO#t o0nactu (a), Bo 2-i obac-

TH (0), B 3-i1 obnacTu (6) B 4-# obmactu (2)
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A. B. Anmonos u op.

CratucTuueckass HE3aBUCHUMOCTbH BBIJIEJIEHHBIX
TPy BO BCEX YaCTOTHBIX MO IMANa30HaX MOATBEP-
KIAETCA BEPOSITHOCTHIO HYJIEBOI THITOTE3BI 00 WX
3aBUCUMOCTH. Beruucnennas no merony CThioneH-
Ta [9], ona okasbiBaerca meHee 0.1 %. JlocToBep-
HOCTb HE3aBUCHUMOCTH BBIJICJIEHHBIX TPYIIT IOTBEP-
KIAIOT W 3HAYEHUS JTOBEPUTEIHLHOTO WHTEpBaja.
Hampumep, npu paznuyuu cpeaHuxX CKOpOCTel apei-
¢da mexny 1-i u 2-i rpynnamu Ha yactote 30 MI'w,
pasHoM 0.94 MI'1i/c, HYDKHSISI TpaHUIA JOBEPUTEIIb-
HOTO WHTepBaja Ha ypoBHe 95 % ompeneneHus >Toit
BenuunHEI paBHa (.77 MI'1/c, a BepxHss TpaHUIA
paBHa 1.11 MI'i/c. CnennoBatesibHO, BO3MOXKHBIN MH-
HUMAaJIBHBIN pa3HOC MEXIy HMMH COCTaBIIseT He
mernee 0.77 MI'm/c, 9To 3HAYUTEIHHO IPEBHIIIACT
CTaH/IapTHOE OTKJIIOHEHHE U3MEPEHUH B ATUX TPYII-
rax Ha JIaHHOU 4actote, paBHoe 0.24 MI'1y/c.

XapakTtep pacrpeaeeHus BEPOITHOCTH COOBITHI
10 CKOPOCTSIM Jipeiida B 3THX TPYIIax BO BCEX Hac-
TOTHBIX TOJJIMAIa30HaX W BPEMEHHBIX O0JACTAX
nogo6eH. YacToTHbIE 3aBUCHMOCTH CKOPOCTEH Ipeii-
(hba B KXk 101 rpyrre nog00HbI U HIMEIOT Pa3InIHBIN
(byHKIIHMOHANLHBIN xapakTep. [IpemcTaBaeHHBIN
Ha pHUC. 3 MpUMEP MOKA3bIBACT, UTO BPEMs IOSBIIC-
HUs BCIUIECKOB B JBYX I'pYMIax BO 2-ii BpeMEHHOM
00JacTH 1 ero BapuaIiy pa3IudHbI.

Hane)xHOCTh MONTyd9eHHBIX pe3yJabTaToB IO CKO-
poctu npeiida BCIUIECKOB B TpeX rpymnmnax Io3-
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Puc. 3. Bpewmsi peructpaiyu Gpaiibep-BCIieCKOB OTHOCHTEIIBHO
08:36 UT B 1-it (kpyxku) U 2-if (KpECTHKH) TPyHIIaX CKO-
pocreii apetica Bo 2-it BpeMeHHO# o0nacTu Ha yactote 22 MI'1
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BOJISIET YCTAHOBUTh MX YacCTOTHYIO 3aBUCHUMOCTH
BO BCEX YeThIpeX BpeMeHHBIX obnacTsax. OHa
nokazana Ha puc. 4. 3nech IPUBEIACHBI MOJYIH
cpeaHelt ckopoctu jAperda B rpymmnax BCIUISCKOB.
YpoOBHU CTaHJApTHOTO OTKJIOHEHUS U3MEpEeHHI
MTOKa3bIBaIOT, YTO B COCEIHUX IPyMIax OHU HE Iie-
pPeKpbIBAIOTCH.

B m3BecTHBIX paboTax MO M3yYEHUIO CBOWCTB
BCIIJIECKOB B CIIOPAJANYECKOM PAJHOU3ITyYEHUH aHa-
JIM3UPYIOTCSI TapaMeTphbl YHKLUH, alPOKCUMHUPYIO-
1Iei 4acTOTHYIO 3aBUCHMOCTB CKOPOCTH Jpeiida.
[lo anHanorum ¢ TakuMM MOAXOAOM IO pe3yjibraTam
HacTosel padoTel ObliIa IPOBEIeHa anmmpoKCuMa-
LY IOYYEHHOU YaCTOTHOM 3aBUCUMOCTH CKOPOCTH
npeiida B KaKA0H U3 TpeX TPy CTENCHHON (DyHK-
uueil. HaliieHHble 3HaueHUs TapaMeTPOB alpoKCH-
Maluu NpuBeaeHbl B Tadn. 1. [TapameTrpbl anmpok-
CHMAaIlUH UMEIOT CJICAYIOINE 0COOCHHOCTH: BO BCEX
BpPEMEHHBIX 00JIACTSX YaCTOTHBIE 3aBUCUMOCTH CKO-
poctu apetida Berieckos 11 tuna u daiibep-Beruiec-
KOB BO BCEX TPEX IPyIIax J0CTATOYHO XOPOIIO arl-
MIPOKCUMHPYIOTCSI CTETIEHHOH (yHKITHEH f =af”,
KBazpar k03((PUIMEHTA KOPPEIALUT MEXKLY NaHHbI-
MU YaCTOTHOW 3aBUCHUMOCTH U alIPOKCUMUPYIOLIEH
(dyHKuuel Ui Bcex cllyyaeB aHaJIN3a JIC)KUT B IIpe-
nemnax ot 0.95 mo 0.995.

s mepBoil rpynmbl 4acTOTHAsl 3aBUCHMOCTD
ckopoctu apeiida Berieckos 1l tTuma B 1-# u 4-it
BpPEMEHHBIX O00JACTsIX, N0 WU IOCJE BCIJIECKOB
IV tuna, mo4yTn onMHAKOBA, C MOKA3aTeJIeM CTEIIEHU
9acTOTHI #, PaBHBIM COOTBETCTBEHHO 1.74 m 1.73
npu koddduumuenre a, paBHbIM COOTBETCTBEHHO
7-10° u 6-107°. TlokasaTens n ansa daiibep-
BCILIECKOB BO 2-i1 00iacTu, B 1-Mm Beriecke IV thma,
3HAUUTEILHO MeHbIIE U paBeH 1.23, a koapduuueHt
a Gobllle B 6 pa3 U JOCTUraeT 3HadeHuit 4.5-107,
Bo 2-m Bcutecke 1V Tuma, korjga ypoBeHb €ro KOH-
THHYYMa OTHOCUTENBHO 1-T0 BCIUIeCKa yMEHBIIIaeT-
cs B 3.5 paza, ko9 PUIHMEHT a yMEHbIIAECTCS TOUYTH
B 4 pasa, a 1Mokasarejb CTENEHH # BO3PACTaeT /10
3Ha4eHud 1.58. YMeHbIeHne KodQpUIMeHT a mpak-
TUYECKHU IPOIOPLHUOHAIBHO YMEHBIICHHIO YPOBHS
KOHTHHYYMa.

bim3kne cOOTHOMEHNSI U3MEHEHUs MTapaMeTpOB
anmpoKCUMAaINK HaOIromaroTes Bo 2-i u 3-if rpym-
max ckopocteii apeiida Bcruieckos Il Tuma B 1-it
1 4-if BpeMeHHBIX 001acTax. BaXHO OTMETUTH, UTO
BO 2-ii oOmactu Bo BpeMms 1-ro Bcmiecka [V tuma,
B IIEPHOJT MAKCHMYyMa €r0 KOHTHHYYMa, TPY TPYTIIIEI
cKopocTel npeiida Ha yacToTe BbIme 26 MI 1 ogHO-
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Puc. 4. YacToTHBIC XapaKTEPUCTUKH MOy CKOPOCTH Jipelidha BCIIIECKOB B 3-X Tpymmax (HoMepa IpyIii yKa3aHbl BO3JIE COOT-
BETCTBYIOILUX 3aBUCUMOCTEN) B 1-if BpeMeHHO# o0iactu (a), Bo 2-i obnact (), B 3-i oGnactu (6) u B 4-ii obnacTH (2)

Tabnuya 1. ANMPOKCUMAIIMH YaCTOTHOI 3aBHCHMOCTH CKOPOCTH /ipeii(ha BCIIECKOB
creneHHoil pyHkumei f =af” B3-X rpynnax B 4-X BpeMeHHBIX 00J1aCTSIX

1-s1 oGnacTh 2-51 001acTh 3-s1 o06acTh 4-5 00nacTh
Ne 6:56-7:55 UT 8:36-9:13 UT 9:14-9:58 UT 10:35-11:59 UT
TPYIIIIBI
a n a n a n a n
0.007 1.74 0.045 1.23 0.012 1.58 0.006 1.73
2 0.024 1.44 0.071 1.16 0.033 1.36 0.008 1.75
3 0.035 14 - — 0.017 1.64 0.016 1.62

BBICOTHI TIOKa3aTelh YaCTOTHON 3aBHCHMOCTH CKO-
pocTu apeiida BCIieckoB 7 B cooTBeTcTBUM C (1)
pasen n=1+2/m. Koadpuimenr a B creneHHoi ar-
MMPOKCUMAIINU erie 0oJiee CI0XKHBIM 00pa3oM 3aBU-
CUT OT mapameTpoB Moaenu M u m. lloatomy nins
MMOHUMaHUS (PU3UKHU ITPOCXOISAIINX TIPOIIECCOB IIee-
c000pa3HO aHAJIM3UPOBATH HETIOCPECTBEHHO Iapa-
METPHI TUIOTHOCTH COTHEYHOM TTa3Mbl, KOTOPBIC JISI
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3HAYHO HE MPOSIBIIIACH. TpeThs rpymma ¢ MaKCH-
MaJIbHOM CKOPOCTBHIO Jpeiida MposBUIACH TOIBKO
Ha yactore 26 MI', a Ha Oojlee HU3KHUX YacTOTax
OHa He OblIa OOHapYIKEeHa.

[TomryueHHBIE TapaMETPHI AMMMTPOKCUMAIINN UMEIOT
CIIOKHYIO CBSI3b C ITapaMeTpaMu MOJEIN BBICOTHO-
ro npodwirs comHedHOoW atMocdepsl. Jms mMomenu
CTEIIEHHOW 3aBUCHUMOCTH INIOTHOCTH IJIa3MBI OT
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A. B. Anmonos u op.

CTETIEHHOM MO/IeIH BEICOTHOTO MPOMUIIS MIIOTHOCTH
IJ1a3MbI MOYKHO OTPEACIUTH 1Mo Gopmynam (2) u (3)
Ha OCHOBE JaHHBIX MPOBEJCHHOMN aIrlpOKCHUMAIINH.
PesynbraThl pacdera mapameTpoB objacTel reHe-
panmu Tpex rpymil BCIIECKOB MPUBEICHBI B TA0I. 2.
B otoii Tabnue, moryueHHOH Ha OCHOBaHWU M3Me-
penunii ckopoctu nperida Beruieckos 111 Tuna u daii-
0ep-BCIUIECKOB B JICKAMETPOBOM JIMaria3oHe, MpH-
BE€JIeHa IUIOTHOCTb IuI1a3Mbl M Ha BbIcOTE R U CTe-
II€Hb KPYTHU3HBI /77 €€ BBICOTHOTO NpoduIIs.
[TonoOHOe mpencTaBiIeHUE PE3YJIBTaTOB HCCIIe-
JIOBAaHMsI HAIVISIAHO IIOKA3bIBAET CPEIHIOK AMHAMU-
Ky M3MEHEHMs NapaMeTpOB KOPOHAJIBHOM IUIA3MBI
B 00JIACTSIX TeHepanuu 3-X IPyII BCIJIECKOB B I10OC-
JIeJ10BaTEeIbHBIX BPEMEHHBIX 00acTsx. [leTaiabHblii
HX aHalIu3 paccMOTpuM B paznene ObcyxaeHue.

3. O0cyxneHue

Bo Bcex 4-x BpeMeHHBIX 00JacTsIX aHaIM3a Cropa-
JUYECKOTO PaTuoN3ITydeH s BBIIETICHBI TPH CTaTHC-
TUYECKU HE3aBUCHUMBIE TPYIIbI CKOPOCTEH Ipeit-
(ha BCIIECKOB, KOTOPBIC ITOMOOHBI MEXIY COOO0H, HO
MMEIOT pa3jyHbIe 3HAUYEHUs MmapaMeTpoB. B cBs3u
C 9THM MOKHO TIPEJIOJIOKHUTh, YTO OHU TE€HEPH-
pPYIOTCS B KOPOHAJBHBIX OONIACTSX HAJ TPEeMs paz-
muaaeiMa AO Comnara. B aToMm cirydae xapakrepuc-
TUKHW TPYTIT OTPAXKAIOT YCIOBHS Te€HEPAINH BCILIEC-
KOB HaJl COOTBETCTBYIOIIUMU AQO B MOTYT CIIYKUTh
WHCTPYMEHTOM ISl X u3y4deHus. [loaromy BakHO
YCTaHOBHUTH OJHO3HAYHOCTH CBSI3M BBIIEICHHBIX
rpyII ¢ cooTBeTcTBYIOMUMHE AO.

BaxxubiM BONpOCOM HCCIIEI0OBAHUNA MPOJOJIKAET
0CTaBaTcs BOIPOC O MPOUCXOKIEHUU BCIieckoB [V
THMa, 00 MCTOYHMKE M MEXaHW3ME MX TeHepallru.

PaccMoTpuM BO3MOXKHBIE YCIIOBUS T€HEPAINH
aHAITM3NPYEMOTO CTIOPAMYECKOTO PAIHON3ITYICHHUSI.
1 aBrycra 2011 r. mo manueM “COXO”, mpUBEeACH-
HBIM Ha pHUC 5, a, BONW3H [IEHTpa COTHEYHOTO JMCKa
B €r0 BOCTOYHOM, IIEHTPaJIbHON U 3amajHON 4acTH,

Haxonunoch Tpu AO, coorBeTcTBeHHO NOAA 11263,
NOAA11261 u NOAA11260. Haubonpmryro akTuB-
HOCTh B PEHTT€HOBCKOM JIHana3oHe MPOsBIIsiIa IIeH-
TpasbHass 00JacTh, a HANMEHBIIYIO aKTHBHOCThH —
3arajHasi 00JacTh, OTHAKO OOIINI ypOBEHb pEeHTIe-
HOBCKHX BCIIJIECKOB ObUT HeBBbICOKMM. CoriacHo
nzobpaxxernnto AO B ynbTpauoNeTOBOM IHAarnazo-
He, MPUBEJCHHOMY Ha puc 5, O, Ha HU3KUX BBICOTaX
HaJ HUIMH ¥ MEXIy HUMH HaOIFOAAIOCh HIMPOKOE
CEMEICTBO MarHUTHBIX apOK, YTO CIIOCOOCTBOBAJIO
TeHepalnu B 3TUX 00JIACTSIX MUKPOBCIBIIICK, TTPH-
BOJSIIIMX K TEHEPAIMH MMyYKOB YCKOPEHHBIX HETEl-
JIOBBIX AJIEKTPOHOB. DTHUM, MO-BUAMMOMY, OOBsC-
HseTcsl HaOxromaeMas BBICOKAs 4acTOTa CJeIoBa-
Hus Berieckos 11 Tuma u haiiGep-BeruieckoB B jie-
KaMeTpPOBOM JHarta3oHe.

Hanuuue cBsi3u 1ByX HaOMIOMaeMBIX BCIUIECKOB
IV tuma ¢ coosrtussmMu CME M0>KHO OLI€HHTH 110 1aH-
HBIM KaTajioroB kocMudeckux ammaparoB “COXO”
n “CTEPEO-A, B”. OHn npeAcTaBisoT pe3yabTaTbl
HaOmonenniit CME B Genom cBete, moixydeHHBIE
¢ momotipio kopororpada LASCO C2 na 6opry an-
napara “COXO” u xopoHorpados CORI armaparoB
“CTEPEO-B’u “CTEPEO-A”, xoTopble B 3TO Bpe-
MSI IMEJIH COJTHEYHBIE KOOPANHATHI COOTBETCTBEHHO
E92° nu W100°.

Ha stot nepuon B karasnore “COXO’ onrcaHo Toib-
ko omHO cobbiTne CME, xotopoe Opu1o 00HapykeHO
KopoHorpadoM 1o mepeaHemMy (QppoHTY BbIOpoca
Ha renuorneHTpuyeckoi Beicore 4.2R. B 11:00 UT.
JInneiinas cxopocts nBuxkeHus CME paBHsnace
343 km/c. Macca BbiOpoca He ObLia olpeziesieHa n3-3a
cBOei He3HauuTenbHOCTH. [IprBomUTCS Bpems ctapra
CME, 8:39:07 UT, xotopoe HaiiieHO PH KCTPATIOs-
IIUH [TOJI0’KEHHST BRIOPOCa K IIEHTPY COTHEYHOTO JIMCKa
MPU YKa3aHHOH CKOpPOCTH ABMKeHUsL. OIHAKO pealib-
HOE BpeMsI cTapTa MOXKET ObITh OoJiee paHHUM, TIO-
CKOJIbKY ITPY JaHHOW HKCTPAIIOISLMY HE YUUTHIBACTCS
TOT M3BECTHBIN (aKT, YTO B HU)KHEH KOPOHE HauabHAs

Tabnuya 2. TlapamMeTpbl IJ1a3MbI B 00J1aCTH reHepaiuu 3-X rPyNi BCIJIECKOB B 4-X BpeMEHHbBIX 00J1aCTIX
B MO/I€JIM BBICOTHOIO MPOoduJisi IuioTHoCcTH miaasmol N(r)= Mr™"

1-s1 obmacTh 2-s1 00acTh 3-1 00macThb 4-s 0bnacTh
No 6:56-7:55 UT 8:36-9:13 UT 9:14-9:58 UT 10:35-11:59 UT
TpYIIIbI 3 3 -3 -3

M, cm n M, cMm n M, cm n M, cm n

7.3-10 2.7 3.3-107 8.6 3.1-10 35 1.3-10° 2.8

2 9.3-10° 45 - 12.6 5.9-10° 5.5 4.6-10 2.7

10° 5.1 — - 2.9-107 3.1 4.1-10 32
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Puc. 5. Axrusnbie oonactu Ha aucke Coanna 01.08.2011 1. mo ganHBIM KocMuueckoro anmapara “COXO” Ha MarHUTOrpaMme
p D

B 18:13 UT (a) u na Bonue 174A B 17:15UT (6)

ckopocTh BerutbiBanust CME MoxeT ObITh 3HAYUTEIb-
HO MeHbIei. OHa MOKET IJIaBHO YBEINYUBATHCS TIPH
MOJBEME JI0 BBICOT MOpsiAKa 2R, BBIIIE KOTOPBIX
CKOpOCTb BbIOpoca crabuimsupyercs [10]. Yuer sto-
ro 00CTOSTENHCTBA MO3BOJISET C HEKOTOPOH BEPOAT-
HOCTBIO COBMECTUTh BpemeHa nosiBieHuss CME na
BBICOTE Hauyasla reHepanuu 2-ro Beriecka [V tuma.
Opnnako monoOHbI Oosiee MOLIHBIA 1-# Bemaeck
IV Tunma ogHO3HAUHO HE OTOXKIECTBISETCS C COOBI-
tusimu CME u3 karanora “COXO”. Kpome Toro,
00a Bcrutecka [V THIa He OTOXKIECTBISAIOTCS ¢ TU]-
(epenmanbHpME n300pakenusMu CME, momy4yeHHbI-
M kopoHorpadamu COR1 anaparos “CTEPEO-A, B”.
OTH 00CTOATENBCTBA HE TIO3BOJISIIOT CUUTATh, YTO 002
Beriecka IV tuna cesizansl ¢ CME.

CoObITHs1, KOTOPbIE MOINIM BbI3BaTh BO3MYLICHUS
KOPOHAITLHOH T1a3Mbl K BO3MOYKHO MTPUBECTH K (Op-
MHPOBaHHIO HaOMI0aeMbIX BcIuleckoB IV Tuma
MOIIM OBITH CBSI3aHBI C JIByMsl HaONIOZaBIIUMHUCS
PEHTIeHOBCKMMM BemblKkaMu. [lepBas HeOonbas
[0 MHTEHCUBHOCTH PEHTI'€HOBCKAsl BCIIBIILIKA KJIAC-
ca C4 mpowmsomnuia B ienrpaisHoit AO B 07:19 UT,
a BTOpast Oojyee cnabas Bembimka kinacca Cl.4 —
B 08:10 UT B BocTounoit AO.

Buumanue npusnexaer ToT ¢axT, 4YTO BpEeMEHa
3aJ€PKKH MEXAY JIBYMsI BCHBIIIKAMU U JByMs
Bemteckamu IV tumna coBnanarot. Bpems 3aepKku
Hauana 1-ro u 2-ro BerieckoB [V Tuna oTHocuTENb-
HO COOTBETCTBEHHO 1-# 1 2-if pEeHTT€HOBCKOM BCIIBI-
LIEK MPAKTUYECKH OJMHAKOBO U PABHO IPUMEPHO
50 muH. OTHOIIIEHNE HHTEHCUBHOCTH PEHTTEHOBCKO-
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IO U3JIy4eHHs NEPBOM BCHBINIKK K HHTEHCUBHOCTH
BTOPOI IPUMEPHO COBIAAAET C OTHOIIEHUEM CpeJl-
HUX KOHTUHYYMOB 1-ro u 2-ro BcrieckoB [V tumna.
OtH (haKThI BaKHBI IPHU PACCMOTPEHUH BOMPOCOB MPO-
HUCXOXKJIEeHUs BciieckoB 1V Tuma, Korga coOBITHS
CME ne nabmonanuch xkopoHorpadamu. MoxxHO
MIPEIIOJIOKUTh, YTO STH BCIIBIIIKA MOIJIH BBI3BaTh
BO3MYIIEHHSI IJIa3Mbl B BHICOKMX KOPOHAJIBHBIX Mar-
HUTHBIX NETIISIX U IPUBECTH K T€HEpaIMY BCIUIECKOB
IV Ttuna. [{aHHbIi BOIpPOC HYXAAETCsS B JalbHEH-
LIUX UCCIICOBAHMSIX.

CpaBHUTEJIBHBIN aHAINU3 IapaMETPOB BCILJIECKOB
III Tuma u ¢aiibep-BCrIecKOB MOKA3bIBAET, YTO MO
CKOPOCTSIM Jipeiiha OHM CrpyIIMPOBaHBI TPAKTHYEC-
KH OJJMHAKOBO, & MX YaCTOTHbIE XapaKTEPUCTUKU BO
BCeX TpyInax nogooHsl. Temn cienoBaHus BCIiec-
KOB 000MX TUIIOB IIPAKTUYECKH OMUHAKOB. OCHOBHOE
paznmuune mexay Bcrieckamu Il tuna u daii-
Oep-BCIUIECKaMK HAOIOAACTCS B 3HAYCHUSX ILIOT-
HOCTH IOTOKOB M MOXET COCTaBJISITH Oojee ABYX
nopsiikoB. Habmonaercst mpakTH4eCcKH CHHXPOHHOE
BO3pacTaHMe MOTOKa (aifdep-BCINIECKOB C POCTOM
notoka BcruteckoB [V tuma. Dtu oOcTosiTeabCTBA
I03BOJISAIOT IIPEIIOJIOKUTE OHOTUIIHOCTb IIPOUCXOK-
nenus BcruteckoB I Tuma u Qaiibep-Bermneckos.
Ms1 OyneM momaraTh, 4TO Kaskaas TpyIIa BCIiec-
koB 1II Tuna BbI3bIBaETCS! OBICTPBIMH JIEKTPOHAMH,
YCKOpPEHHBIMU B Of1HOH u3 AO.

OCco0eHHOCTBIO CKOPOCTEH apeiida BCIIECKOB
B IPYNINax sBJSICTCS MPAKTUYECKH HEM3MEHHOE CO-
OTHOIICHUE UX 3HAYCHUI MEXKIy TPyIIaMH, KOTOPOe
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HE 3aBUCHUT HHM OT BPEMEHHON 00JIaCTH M3MEPEHUH,
T. €. THIA BCIUIECKOB, HU OT YaCTOTbI HaOIIOAEHUH.
Cxopocts apeiida BcreckoB Il tuma u daii-
Oep-BCIUIECKOB Ha JIFOOOW YacTOoTe MaKCHMMalbHA
B 3-i1 rpynme. B cpennem B 1-if rpyrine oHa MeHbIIIE
B 1.88 pasa, a Bo 2-if rpymnme — B 1.3 paza. Ilpen-
CTaBIISIETCA, YTO 3T 3aBUCUMOCTh MOXKET OBIThH CBSI-
3aHa TOJBKO C PA3IMYHEM COJIHEYHBIX KOOPIHMHAT
cootBeTcTBYOINX AO.

TIpoBenem OoTOXKIECTBIIEHUE KAXKI0M TPYMIIbI CKO-
pocteii npeiida ¢ KOHKpeTHOH u3iyuaromiein AO,
aHaJIM3UPYs 3aBUCUMOCTh 3HAUCHHUSI CKOPOCTH Jpeii-
(a ot yma o Mex1y HalpaBJIeHUEM ITyYKa YCKOPEeH-
HBIX 3JIGKTPOHOB M HAIIPaBJICHUEM Ha HaOIltonaTess
[11-13] nns kaxnoi u3z Tpex AO. Ilpu paguansHOM
JIBYDKEHUH TTy49Ka 371eKTPOHOB B AQO TIEHTpaTLHBII YTOJ
MEXKAY €ro HalpaBJICHUCM W HaIllpaBJICHUEM Ha Ha-
Omromarenst Juis BoctouHoit AO paBeH puMepHo 28°,
1St ieHTpastbHON AO OH paBeH mpubnm3uTensHo 11°
u nis 3anagHo AO — npumepHo 35°.

B paGore [12] nmokazaHo, 4TO CKOpPOCTH npeiida

BCIIJIECKOB 3aBUCHUT OT yIJla O, CIEAYIOUINM 00pa-

30M: f(f) ~ dfdn VoY,

dn drv,, —v,cosa
1OBasi CKOPOCTh IONEPEYHOH BOIHBI B 0071aCTH re-

. 3mech v,, —rpyn-

Hepauuu BerieckoB. C yBeNMUYEHHEM yIia oL CKO-
pocTb apelidha BCIUIECKOB yMEHbIIaeTcsa. JTa 3a-
BHCUMOCTh COOTBETCTBYET TOMY, 4YTO 1-s1 TpyIma
BCIUIECKOB C MUHUMAJIEHOH CKOPOCTBIO Jpeiida re-
HepupyeTcs Haja 3anagHoil AO ¢ MakCHMMaJIbHBIM
YIJIOM O, 2-s TPYIINa BCIIECKOB TEHEPUPYETCS HAL
BocTtouHOit AO, a 3-s Tpymnma BCIIECKOB C MaKCH-
MaJTbHOU CKOPOCTBIO Ipeilida TeHepupyeTrcs Ha
ueHTpaibHO AQO, UMEroIlel MUHUMANBHBIN yron .
Ha ocHoBanuu 3TOro mpenmoyiokeHUs MOJyYeHO
pacyeTHOe 3HaYCHUE V,,, KOTOPOE OIPEENICHO M0
3HAYCHHUAM yTJIa 0L, CKOPOCTH Jipeida B TpyIax BO
BCEX BPEMEHHBIX 00JIaCTAX U CKOPOCTH ITYUYKOB AJICK-
TpoHOB V, = 0.3¢c. OHO Ha BCeX YacToTax IPUMEPHO
OJIMHAKOBO M JEKUT B Tipenenax 0.33¢ +0.38¢. Dra
BEIIMYMHA COOTBETCTBYET HAOIIOAaeMbIM OTpHIIA-
TETBHBIM 3HAYCHHUSIM CKOPOCTH Jipeiida BCIUIECKOB.
Takum o0pas3oMm, paznnune ckopocTedl apeida B
TpyIIax BBI3BAHO, B OCHOBHOM, Pa3IMUHAEM IICHT-
paNbHBIX yTIIOB MosiokeHUsT AO OTHOCHUTENBHO Ha-
OmronaTelns, HaJl KOTOPBIMUA T€HEPUPYIOTCS paccMar-
pUBaeMble€ BCILIECKH.

[TomyueHnbIe pe3yasTaThl OAMHAKOBBI JIJIs BCILIEC-
kxoB III Tuma m ¢aibep-BCIIESCKOB U SIBISICIOTCS
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JIOTIOJTHUTENBHBIM OATBEPKICHUEM OOLIHOCTH UC-
TOYHHUKOB UX ITPOUCXOXKICHUSI.

BeimonHum aHanm3 napaMeTpoB I1a3Mbl, IPUBEICH-
HBIX B Ta0m. 2, Hax Tpems AO B TIEpHOM TIPE/IIECT-
ByIOIMH Berieckam [V Trma, Bo BpeMst uX HaOIrome-
HUS ¥ B IEPUOJ TTOCTIe UX OKoHuYaHus. [Ipu 3Tom Hau-
Ooree OHO3HAYHBIM SIBIISIETCS aHAJIM3 TTapameTpa m —
TTOKa3aTessl CTeNeHHON (PyHKIINH, OTIMCHIBAIOIICH BhI-
COTHBIH PO(HITH THIOTHOCTH KOPOHAITHHOH ITIA3MBI, KO-
TOPBIH HE 3aBUCHUT OT [1apaMeTpoB V, U o. JlaHHBIHA
nokazarenb Jyist Becex Tpex AO B 4-if BpeMeHHOH 00-
JIACTH IIOCJIE OKOHYAHUSI BCIUIECKOB [V Tumna MuHuMa-
JIeH U UMeeT 3HadeHue okoio 2.9. B ator nepros koH-
TUHYYM CHOPaJANYECKOT0 PaJlon3IyYeHHs U YPOBEHb
Berwiecko I Tuma ObuTH MUHIUMATTBLHBIME 32 BCE Bpe-
Ms1 HaOJFOACHHH.

ITepen 1-m BcuieckoMm 1V Tuna, B 1-if BpeMeHHOM
005acTH, Takoe e 3HaueHUe Mapamerpa m HMelna
KOpOHallbHas TuiazMa Haj 3amaaHo AO. OmgHako
Haj BocTouHOM AO ero 3HaueHue ObLIO OoublIe B
1.7 pa3a, a Haj1 1IeHTpaJIbHOI 00J1acThiO — B 1.9 pa3sa.
B »TOT mepuos KOHTHHYYM CIOpaJHYecKoro pa-
JIMOU3ITyYCHUSI U ypOBeHb BeiwieckoB 111 Tuma ObLt
MOYTH Ha MOPSAOK Ooublie, 4eM B 4-if BpeMEHHOM
obnacT. DTH JJaHHBIE MTOKa3bIBAIOT, 4TO mepes 1-M
BciuieckoM IV Tumna xopoHasibHasi 001acTh Oblia
OTHOCHUTEJILHO CIIOKOMHOMH TOJIBKO HaJ 3anagHoil AQO,
a HaJl BOCTOYHOW W ueHTpanbHOl AO oHa ObLIa
B COCTOSIHUM 3HAYUTEILHOTO BO3MYLICHMS.

Bo Bpewmst 1-ro Becrecka [V Tuma nmpon3onuio cuib-
HOE BO3MYILEHHE KOPOHAJIBbHBIX 001acTel Hall BCEMH
Tpemst AO. MakcumanbHOE BO3MYIIeHHe Halmrona-
nock Haj neaTpanbHoi AO. Hax 3amagnoit AO mapa-
METp 7 OTHOCUTEIIBHO CIIOKOIHOIO COCTOSIHUSA B 4-i1
BpEeMEHHOU 00JacTé BO3poc Oosiee uyeM B 3 pasa,
a Hag BocTouHoM AO oH yBenuuwics B 4.7 pasa.

Bo Bpems 2-ro 6onee crnaboro Beruiecka IV tuma
HanOobLIee BO3MYIIEHIE KOPOHATIBHOH IJ1a3Mbl IIPO-
n3onwio Haj BoctouHoit AO. ITapamerp m Han Helt
OTHOCHTEJIBHO CIIOKOHHOT'O COCTOSIHUSI BO3poc Ooee
4yeM B 2 pas3a. B To ke BpeMs HajJ LEHTpaJbHOMI
u 3amagHoii AO BO3MYyIIEHUsT ObLTH HEOOIBIINMHU.

OTH pe3yabTaThl MOKa3bIBAIOT, YTO €CIIM Paguo-
n3IydeHue o0oux BemyieckoB [V Tuma mpoucxoaut
B 00JacTSIX BO3MYIIEHHOW KOPOHAIBHOW ITLTa3MBl,
TO 3TU 00JacTH UMEIOT OIpeeeHHbIE Pa3Mephl
1 MeCTolosIoKeHne. B naHHOM ciydae, yduThIBast
BO3eiicTBIE 001aCTH KOPOHBI PaJHON3ITydeHus 1-T0
Bciecka IV tuma ma mnasmy Hag tpemsa AQO, a
TaK)Ke pa3HOC MEXIY BOCTOYHOW M 3amagHoi AO
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10 JIOJTOTE, MOKHO CYHMTATh, YTO pa3Mep 3TOi 00-
nactu Obu1 opsiaka 60° COJHEYHON AONTOTHL, a ee
LIEHTp pacronaraics HaJ neHTpaibHoil AO.

AHaJOTMYHO, paccMaTpHBasi rmapamerp m Iias-
™Mbl Han 3-M1 AO BO BpeMs paHOU3IydeHHUs 2-TO
Bcmiecka [V Tuna, MOKHO YCTaHOBUTD, YTO BO3MY-
meHHas o0JacTh KOPOHBI PATHOM3IYUCHHUS 2-TO
Bciuiecka [V Tumna pacrnionaranack HajJ BOCTOUHOU
AO, a momoBuHa ee pasMepa Obura Topszka 25°
COJTHEYHOM JOJITOTHI.

MecrononoxeHne 3TUX JABYX oOiiacTell coBma-
JTaeT ¢ OOJACTSAMHM JIByX PEHTTC€HOBCKHX BCITBIIIEK,
[IO3TOMY MOYHO MPENONI0KUTh, YTO JAHHBIE BCIIBIILI-
KM MOTJIM OBITH areHTaM# BO30Y)KIIEHUSI KOpPOHAIIb-
HOM IUIa3Mbl U paJIMOU3IIyyeHus BemieckoB [V tuma.
Bo3MoxHO, 3TH BCTIBIIKY U Bemuiecku [V Tuna sBu-
JINCHh PE3yJITaTOM OIPEACICHHBIX JUHAMUYECKUX
MPOLIECCOB B KOPOHAJIbHOI IJ1a3Me.

4. BbiBoabI

C momomipio paguoteneckona Y TP-2 B mexamer-
pPOBOM JAMara3oHe MPOBEIEHO HMCCIeIOBAHHUE CIIO-
paanueckoro paaunousnydenus rpynnsl AO ConHia.
Habmonenust 1 00paboTKa BBIJICIICHHBIX B 3TOM pa-
auousnydeHuu Beruieckos III Tuma, BCILIECKOB
IV tuna u haiibep-BCIUIECKOB MO3BOJINIIA YCTAHOBUTh
HOBBIE (PaKThI KacaTeIbHO MX CTPYKTYPBI, CBOHCTB
MapaMeTpoOB U IPOUCXOKICHUS.

1. BriepBbie o HaOMOACHUSAM B JEeKaMETPOBOM
JanazoHe ObU10 00HApY>KEHO CYIIECTBOBaHUE He-
3aBHCUMBIX TPYII CKOPOCTEH YacTOTHOTro apeiida
BerieckoB 11l tuna um ¢aiibGep-BerieckoB, YHCIO
KOTOPBIX ompeaensercs yucioM AO co 3HAYUTEb-
HBIM CHOPaJANYECKUM pPaJHOU3ITyUYeHUEM.

2. YcraHOBIIEHA OTHOTUITHOCTD HCTOYHHUKOB ITPOMC-
xoieHust BeruieckoB 111 tumna u ¢aiibep-BCIieckoB.

3. BBINOIHEHO O0TOXAECTBICHUE KaX 0! IPYIIIIbI
BCIIJIECKOB ¢ KOHKpeTHbIMH AQ.

4. OrmpenencHo MECTOIOJIOKEHUE o0JyiacTell re-
Hepauuu BeIuieckos [V Tuma, OLleHeHbl UX pa3Mephbl.

5. UccnenoBana AMHAMKUKA U3MEHEHUS NTapaMeT-
poB 1u1a3mbl Hag TpeMsa AQO, cBsizaHHas C TOsBIIE-
HHEeM BcruleckoB IV tumna.

6. Habmonaembie Bcruiecku [V Tuma He Obuin
cBsa3anbl ¢ 3ameTHeIMH CME. Paccmotpens! apy-
r'ie BO3MOYKHBIE YCIIOBHS TeHEepaIK HaOII01aeMbIX
Bemieckos [V tuma.

PaboTa yacTH4HO BBITIONIHEHA B paMKaxX MEXIyHa-
ponuoro npoekta SOLSPANET.
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JEKAMETPOBI CIVIECKU IV TUITY,
®AMBEP-CIUVIECKU TA CIUIECKH I TUITY
HAJITPYTIOKO AKTUBHUX OBJIACTEN COHIIA

Po3rIsiHyTO 0COONMNBOCTI CIIOPaAUIHOTO IEKaMETPOBOTO CO-
HSYHOTO PaiilOBUIIPOMIHIOBAaHHS, TIOB’I3aHOTO 3 JIEKIJIbKOMa
AKTUBHUMHM 00JIACTSIMH, 3a JAHUMH CIIOCTEPEXKEHb | ceprHs
2011 p. na panioreneckoni Y TP-2. Buxonano aHaii3 xapax-
TepuctHk cruieckiB IV tumy, ¢aiibep-crieckiB, a Takox
cruteckiB III Tumy, o nepenyrots creckam [V tumy Ta 3°s1B-
JISTFOTHCS MICHIs HUX. BCTAaHOBIICHO OJTHOTHITHICTD TTOXOJIKEH-
Ha (daiibep-crneckiB Ta cruteckis Il Tumy. 3a 3HaYeHHIM
MIBUIKOCTI YaCTOTHOTO Jipetiyy BOHM pO3MOAiIeHi 3a CTaThC-
THYHO HE3AJISKHUMH IpyraMu. BUKOHaHO OTOTOKHEHHS KOKHOT
IpyIU CIUIECKIB Ta cIuleckKiB IV THIly 3 BHIIPOMIHIOBaHHIM
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3 KOHKPETHOI 001acTi akTHBHOCTI. OI[IHEHO TTapaMeTpH TIas3-
MH y OHX 0071acTsIX Ta iX BapHaniil y nepios reHepaii CIuIecKiB
IV tumy.
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DECAMETER TYPE IV BURSTS, FIBER-BURSTS
AND TYPE III BURSTS ASSOCIATED
WITH GROUP OF SOLAR ACTIVE REGIONS

Features of sporadic decameter solar radio emission associa-
ted with some active regions according to observations made
with radio telescope UTR-2 on August 1, 2014 are considered.
Analysis of characteristics of type IV bursts, fiber-bursts and
type I1I bursts, which were preceded and followed by type [V
bursts, was carried out. Similarity of origins of fiber-bursts and
type I bursts. By the frequency drift rate, they are distributed
by statistically independent groups. Each group of bursts and
that of type IV bursts were identified with radio emission from
a particular active region. The plasma parameters in these re-
gions and their variations while generating type [V bursts are
estimated.
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