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DHEPTETUYECKUE CIIEKTPbBI HAJITEILIOBBIX MIOHOB 3He, “He, C, O
N Fe HA 1 a.e. B IIOTOKAX YACTUILI N3 KOPOHAJIbHbIX /IbIP
B 23 U 24 IIUKJIAX COTHEYHOM AKTUBHOCTHU
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W3yyanichk sHepreTdeckue crekrpsl noHos SHe, “He, C, O u Fe ¢ sHeprusimu 0.04—2 M>B/HyK/I0H Ha
1 a.e. B MOTOKAX COJIHEYHOI'O BETpa U3 MPUIKBATOPHUATbHBIX KOPOHAIBHBIX IBIP HAa CHae COTHEYHOM aKTHB-
HocTHu B 23-eM nmkiie 1o nHdopmatmu npudopoB ULEIS, SWICS u SWEPAM, ycranosieHHbx Ha KA ACE.
PesynbTaThl JaHHO PabOTHI MOKA3bIBAIOT, UTO HAATEILIOBLIE MOHBI M3 KOPOHAIBHBIX JIBIP SIBJISIIOTCS MOHA-
MU MaKCBEJUIOBCKOI'O COJIHEYHOIO BeTpa, yCKOpeHHbIMU Ha COJIHLIE /WIN B MEXIUIAHETHOM IIPOCTPaH-
CTBe 1 00pa3ylolIMMU BBICOKOOHEPIMYHBII BKJIad B MOHBI COJTHEYHOIO BeTpa (HaATEIUIOBOM “XBOCT” B
SHEPreTUYECKOM pacIlpeeieHUd MOHOB COJTHEUYHOrO BeTpa). DHepreTUYeCKue CIEKTPhl YCKOPEHHBIX
MOHOB “XBOCTa” MMEIOT Pa3Hyl0 3aBUCHUMOCTb OT DHEPIrUHU, YTO TOBOPUT O pa3IUYHBIX MEXaHU3Max UX
yckopeHus. CBsI3b MHTEHCUBHOCTU HAATEILIOBLIX MOHOB CO CKOPOCTBIO COJIHEYHOTO BETpa CBUACTE/Ib-
CcTBYyeT 00 3(b(eKTUBHOCTU YCKOPEHUSI MIOHOB MaKCBEIJIOBCKOTO COJTHEYHOI'O BETpa.
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BBEIAEHME

CosHeuHast KOpoHa COCTOUT M3 TOPSYEH IIa3Mbl
>10°¢ K, u3 koTopoii Briiyobr ColTHEUHO# cUCTEMBbI TTO-
CTOSTHHO BBIT€KAIOT IMOTOKM YaCTHUIl, YHOCS C COOO
mobajibHOE KOpOHaJbHOE MarHuTHoe nosie CoJiHIIA.
DTOT NOTOK COJIHEYHOTO BeTpa 1 OIpeIeIsieT TeJIN0-
chepy. Conneunsiit Betep (CB) mocrarouHo muHa-
MUWYEH 1 HAMOJHEH MOHAMU pa3HOTro COCTaBa C pas-
HbIMM BJHEPreTuYecKuMu crekrtpamu. CTpyKTyphl
notokoB CB nmMeloT pa3angHbie MacIITaObl, HA HUX
MOTYT HaKJIaIbIBaThCS WJIM BKIIIOUATH B Ce0sI pa3imd-
Hble 00pa30BaHUsl, TaK1e KaK KOPOHAJIbLHBIE BHIOPO-
col Maccel (KBM), kopoTupymoliyde o0jJacTu B3au-
MOACHCTBUSI Pa3HOCKOPOCTHEIX ITOTOKOB (CIR), 00-
pasymolirecs M3-3a COCEICTBAa PETHMOHOB C OoJjiee
OBICTPBIM U 00JIee MEIJIEHHBIM BETPOM B COYETAaHUU
¢ BpameHueM CoJjiHLIa, co3maBasi 00JacTU CXaTusl,
rae OBICTPHIN BeTep HAarOHsIEeT MEIJICHHBIN, OCTaBIISIS
3a co00if pa3pekeHHbIe perMoHbI 1mmo3anu [1—4]. B
HacTosI1Iee BpeMsl IPUHSTO TPAAULIMOHHOE pa3ieie-
Hue CB 1o ckopoctu Ha “OBICTPBIA” U “MeIeH-
HEII1” BETep, KOTOPbIE SIBJISIIOTCSI SMITMPUIECKU CBSI-
3aHHBIMM C KPYHOHOMACIITAOHBIMU COJTHEYHBIMU
CTPYKTypaMu: KopoHalbHbIMU abipamMu (KJI) u ko-
POHAJIBHBIMU CTPUMEpPaMU, COOTBETCTBEHHO. [laH-
Hble KA Ulysses moka3aau, 9YTO BBICOKOIIMPOTHBIA

CB nmMeeT ropasno 00JIBIIYIO CKOPOCTh, YeM 3KBAaTO-
pUanbHBI [5, 6].

KpoMe kpymHOMacIITaOHBIX CTPYKTYpP, KOTOpPBIE
Bcerna cosmaiorcsi COJIHLIEM, CYIIECTBYIOT MEJIKO-
MaciuTaOHBIe CTPYKTYpPhI, pa3BHUBAIOIINECS B IPO-
CTPAHCTBE C IIOMOIIbBIO Pa3IUYHBIX MEXaHU3MOB.
PasnooOpasHble crieKTphl (IIyKTyalii MarHUTHOTO
MOJISI B TAKMX ITOTOKAX MOTYT YCKOPSITh HECOMBIE 3a-
psSIKEHHbIE YacTulbl [7, 8].

ITotoku yckopeHHbIx yactull U3 KJI B obiactu
CIR nHabmonatorcst yxke 1aBHo [9—10]. MexaHu3Mbl
YCKOpEHMSI HaATEeIIOBBIX MOHOB He B o6acTu Kopo-
TUPYIOIUX OOJlacTeif B3aMMOAEUCTBUSI Pa3HOCKO-
pocTHBIX TT0TOKOB CB m3yvanuce B [11—14]. ABTOpBI
00CYyXIal0T BO3MOXHOCTb CYIIIECTBOBAHUSI JJIUTEJIb-
HOTO YCKOpPEHUSI (IOYyCKOpPEHMs]) MOHOB B MEXKILIa-
HETHOM IPOCTPAHCTBE IIPU paCIpOCTPaHEHNHN NOHOB
oT CoJiHIIa B MEXITJIAHETHOM IIPOCTPAHCTBE U TaKXKe B
obsacTu cxatus Ha 3aMmbikarolieit kpomke CIR.

Kak gorojiHeHHe K 3TUM YCKOPEHHBIM 3HEpruy-
HBIM YacTUIIAM HaMM M3Y4aloTCsI IIOTOKK HaATeTI0-
BbIX (0.04—2 MbsB/HyknoH) noHos u3 KJI, He cBs-
3aHHbIe ¢ o01acTsaMu B3aumonaeicteus CIR. Makcu-
MyM MHTEHCHUBHOCTM O3THUX MOHOB HaOJIonascs
OIHOBPEMEHHO ¢ MaKcuMyMoM ckopoctu CB u3 K]I
B 3aMmbikaroliei oonactu CIR [15, 16]. B Hacrosiiee
BpeMsI HET YETKOTO IIPEICTaBISHMS O IPUPOJE U Me-
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XaHN3MaxX BOBHUMKHOBCHUS OTUX, KaK 6y/:[eT IToKa3a-
HO JaJjie€, JOJTOXKMBYIIMX ITOTOKOB HAATCIIJIOBbIX Ya-
ctuu. B 3agavy JaHHOM CTaTbU BXOAUT N3Y4YCHMUCE I10-
TOKOB HaATCIIJIOBBIX MOHOB M3 K)_-[, X HEKOTOPBIX
OE€TAJIbHBIX XapaKTCPpUCTUK, HauOoJiee BaXXHBIMU U3
KOTOPLIX ABJAIOTCA: COCTaB MOHOB B ITOTOKax CBu
COCTaB HAATCIIIOBBIX MOHOB B ITOTOKAax 13 KI[, OHEP-
T€TUYCCKUE CIICKTPbI 3TUX MOHOB 3aBUCHUMOCTL UX
MHTEHCUBHOCTHU OT CKOPOCTHU CB.

Kpome Toro, 3amaya m3ydeHUsT MOTOKOB m3 KJI
BaxKHa MOTOMY, YTO JUHAMMWYECKMI COJTHEYHBIN Be-
Tep U BCTPOCHHBIE Pa3HOMACIITAOHBIE CTPYKTYPbI
MarHUTHOTO IOJSI ITOCTOSHHO B3aMMOIEHCTBYIOT CO
BceMu miaHeTaMu CoJTHEYHOM CUCTEeMBbI U paboTalo-
MMM TaM KocMUYeckKumu ammaparamu. [loroku u3
KJI siBstioTCst cpenoii, 4yepe3 KOTOPYIO pacIpocTpa-
HSIIOTCSI KPYITHBIE MarHUTHBIE CTPYKTYpPhI C 9HEpriY-
HBIMM YacTHLIAMU U obOecIieunBaeTcs (pyHIaMeHTaIb-
Hag niepenada 3Hepruu oT ComHna B remmocdepy, 4To
¢dopMuUpyeT peasbHyI0 KOCMUYECKYIO MOToy.

OmHuM ®3 TTapaMeTpOB paIWallMOHHONW oOcTa-
HOBKM B MEXIUIAHETHOM IIPOCTPAHCTBE SIBJSIETCS
WHTEHCUBHOCTb ITOTOKOB MOHOB HAATEIIOBBIX HEP-
Ui B pa3TUYHBIE TIEPUOABI COTHETHOM aKTUBHOCTH
(CA). OTHocuTeabHOE COIep:KaHUE HaITEIIOBBIX
noHOB ¢ sHeprusimu 0.04—1 MaB/HYKJIOH B CTOKO{1-
HBbIC TIEPUOIBI COTHEUYHOI aKTUBHOCTH B 23-€M ITUK-
Jie u3yvyanocs B [17—21], roe ObLI0 ITOKa3aHO, YTO Be-
JuurHbl oTHoleHUit C/O u Fe/O B cnokoiiHoe Bpe-
MsI 3aBUCAT OT YPOBHS COJTHEYHOUW aKTMBHOCTH. B
MaKCMMyMe IIMKJa OTHOCHUTEIbHOE CcoAepKaHue
3TUX MOHOB ObLIO OJIM3KO K COlIep>KaHU IO BO BCIIBILII-
kax CKJI, a B MUHIMyMe LIMKJIa — K 3HAYeHUSIM B
COJTHEYHOM BETPE U/WJIN B KOPOTUPYIOIINX OOJIACTSIX
B3aMMOIEUCTBUS Pa3HOCKOPOCTHBIX MOTOKOB CB.

3HaUYMMbIMU UICTOYHUKAMU MOHOB SIBJISIOTCS KO-
poHanbHble ObIpbl (K]1) Ha CosHie, cocTaB MOTOKOB
MOHOB M3 KOTOPBIX U3ydayicsi HaMu paHee B [15, 16],
rae ObLIM MOJIyYEHbl BEJTUUUHBI OTHOCUTENbHBIX CO-
JepXaHnii HagTerutoBbix noHos “He/O, C/O u Fe/O
B nmoTokax yactull 13 KJI B cmokoiiHble Tiepuoasl 23
U 24-T0 COJTHEUHBIX LIMKJIOB. bblTN MpoaHanu3upoBa-
Hbl M COIOCTaBJIeHbl OTHOCUTEIbHbIE CONEP>KAHUS
TEIUIOBBIX M HanTerwiosbix noHos “He/O, C/O u Fe/O
B MOTOKaX COJIHEYHOIO BETpa U3 MPUIKBATOPUATb-
HBIX KOPOHAJBHBIX ObIp B 2006—2012 1 2015—2017 r.
IToroku noHos ¢ sHeprusiMu ~0.04—2 M»sB/Hyk10H
ObLIM U3YyYEHBI C UCIIOJIb30BAHUEM AJAHHBIX MpUbopa
ULEIS Ha 6opty KA ACE BMecTe C TEIUIOBBIMU
MOHAaMM B OBICTPOM M MEMLJIEHHOM (MaKCBeJJIOB-
CKOM) COJJHEUHOM BeTpe II0 JaHHBIM Ipubopa
SWICS (KA ACE). ITonydyeHo, 4TO BETUYMHBI OTHO-
meHuit C/O u Fe/O HanTenIoBbIX MOHOB ObLIM paB-
HBI X OTHOCUTEJILHOMY coJiep:KaHUIo B IToTokax CB,
B TO BpeMs Kak BeJndyuHa HanreruioBbix ‘He/O B
SC23 nHoraa mnpeBbliliajga COOTBETCTBYIOIIEE 3HAYC-
Hue B CB 0onee yem B aBa pa3a. B o0oux nukiax Be-
JIMYUHBI TEIUIOBBIX M HanaTerioBeix Fe/O nmemMoH-
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CTPUPOBAJIA ONMHAKOBBII XapaKTep 3aBUCUMOCTE OT
MaKCHUMaJIbHOM CKOPOCTH COJIHEUHOro Betpa u3 KJI.
Pe3ynbTaThl 3TOr0 UCCIIeNOBAaHUSI CBUICTEIBCTBOBA-
JIX O TOM, YTO UCTOYHUKAMMU HANTEIIJIOBBIX MOHOB U3
K1 B mepuonsl Hu3koii CA SIBISTIOTCSI YCKOPEHHBIE
teruioBble MOHBI CB. IIpoBeneHHOE CpaBHEHUE CO-
craBa MOHOB B moTokax CB ¢ cocTaBoM HaATEIUIOBBIX
noHoB 13 K]I pa3HbIX 3HEpPruii IT03BOJIUIIO MPEATIONIO-
XWUTh, YTO YCKOPEHNE MOHOB OO HAATEIUIOBBLIX DHEP-
TUIi TIPOMCXOAUT B TIpoLecce IBUKEHUSI TIOTOKOB Ya-
ctuil ot CoJTHIIA HA BCeM MyTU B MEXILJIAHETHOM TIpO-
CTPaHCTBE, COIIACHO C pe3yJbTaTaMu, IT0JydeHHBIMU
B [12—14], a He TOJIPKO B MOMEHT CO3IaHUS M BBIXOHa
IMOTOKOB 13 KOPOHAJIbHBIX JIbIP.

B HacTostimeit pabote U3ydainuch MOHHBINM COCTaB
U sHepreTudeckue crekrpsl noHos “He, 3He, C, O u
Fe B nnanazone sHepruii 0.04—2 M»>B/HyKI/IOH B pe-
KyPPEHTHBIX ITOTOKAaX MOHOB Ha 1 a.e. U3 MpuaKBaTO-
puanbHbix KJI Ha crage CA B 23-eM 1 24-0M LIUKJIaxX.
ITapameTpsl cotTHEeYHOTO BeTpa M MHPOpPMALIUAS TI0
nmotokaM MoHoB u3 KJI omnpenejasiuch 1Mo AaHHBIM
npubopoB SWEPAM, ULEIS u SWICS (KA ACE B
Touke L1), TakKe MCIIOJb30BaJNCh JAHHBIE CailTa
‘Coronal Hole History’. Kputepusimu onpeneneHust
MOTOKA WOHOB M3 KOPOHAJBbHOM IBIPHI CIYKVIN
yenosus: O7/0°<0.014 u Q(Fe) =9—10[23, 24] u on-
HOBpeMeHHoe Bo3pacTtaHne ckopoct CB n3 KJI.

1. AOJITOKNBYIIUE ITOTOKHU
HAATEITIOBBIX NOHOB
N3 KOPOHAJIbHbIX AbIP

CBoiicTBa U3yYyaeMbIX 3l1€Ch TaKUX SIBJICHUIA, KaK
SHepruyHbie notoku yactuu u3 KII, 3aBucAT or
ypoBHsl CA B pasHble TIEpUOAbI COJIHEYHOTO IIMKJIA.
B munumymax CA B 2010 1. 1 B 2020 r. HaOMogaIMCh
Kak MUHUMasibHOE yucio K], Tak 1 MUHUMasbHast
cKopocTb cojiHeuHoro Betpa u3 K/I (puc. 1). Ha cna-
€ COJTHEYHOM aKTUBHOCTU B 23-eM U 24-0M LIMKJIaX
(2006—2009 rr. u 2015—2018 rr.) yncao (N,,) Bcex
npuakBaTopuanbHbiX K B rogy U Takxke BeJIUYMHA
MaKCUMaJIbHOM CKOPOCTHU COJTHEUHOTO BeTpa B TOAY
Vepn3 atux KII, uaMeHsiiMce B ha3e ¢ YucjiaoM coJi-
HEYHBIX NsTeH RZ. PucyHok 1 1eMOHCTpUpPYET YUCIIO
COJIHEYHBIX TISITeH B roay Rz (CIUIOlIHbIE pOMOBI),
MaKCUMaJbHYI0 CKOPOCTh COJJHEYHOTO BETpa B IOy
Ve 13 KII (Kpy>KK1) ¥ YUCJIO KOPOHATILHBIX ABIP N,
(TpeyronbHUKN). JlaHHBIE IO BeIMYuHaM Vg, n N,
noixydeHsl u3 caitta “Coronal Hole History”. M3y4a-
eMble 3/ech HauboJjiee IUTENbHbIE PEKYPPEHTHbBIE
notoku noHoB CHI1u CH2, 6onee yeM 10 COTHEYHBIX
000pOTOB, OBLIM OOHAPYXKEHEI Ha cIiane 23-ro IUKiia
CA B 2006—2009 rr. [ToTOKM COJIHEYHOTO BETpa U
MaJIOOHEPTrUYHBIX MOHOB U3 KJI MCTIBITHIBAIN CUJTb-
Hble Bapualliy B TEUEHUU CYIIIECTBOBOBAHUSI PEKYP-
PEHTHBIX TOTOKOB NOHOB.

DBOJIIOLUS CKOPOCTU COJIHEYHOIO BETpa B MOTO-
Kax, OMHOBPEMEHHBIX C ITIOTOKAMU MOHOB, ITOKa3aHa
Ne 1
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Puc. 1. Yucno comHeuHbIX MSITEH B rony Rz (CIUIONIHbIE poMObI), MaKCUMaJIbHasi CKOPOCTb cojiHeuHoro BeTpa u3 KJ1 B rony
V sy (KPY>KKM) Y YMCIIO KOPOHAIBHBIX IIBIP B TOIY Ny ; (TpeyroibHUKN). [laHHbIe N0 BendnHaM Vy v Ny TIONTyYeHbl U3 caiita

“Coronal hole history”.

Ha puc. 2. Kak BunHo u3 pucyHka, BeTU4uHbI Vg, 10-
CTUTAJIM MaKCHUMyMa Ha CepeIUHHBIX 000pOTax Cy-
IIECTBOBAHUS ITOTOKA MOHOB. OJHOBPEMEHHO C I10-
TOKaMu coaHeyHoro BeTpa u3 K] peructpupoBaioch
MOBBIIIIEHME NHTEHCUBHOCTEH HAATEIIJIOBBIX MOHOB,
TakXe Kak HaGmogaiock B [12—16]. Ha cnage 23-ro
KA HAOMIOOaIMCh Hanboiee MTOJTOKUBYILIME pe-
KYppPEHTHBIC IMTOTOKU MaJIOOHEPIrUYHBIX MOHOB — CO
BpeMeHeM Xu3HU > 10 coaHeYHBIX 000poTOB. OIHO-
BPEMEHHO PETMCTPHUPOBAIOCH MOBBIIIEHNE CKOPOCTU
CB, KoTopas gocTurajia MakCumMyMa K cepeauHe Bpe-
MEHU XXW3HU ITOTOKa MOHOB (puc. 2a). Takas xe 3aKo-
HOMEPHOCTb BUIHA Ha puC. 20 111 BCEX PEKYPPEHT-
HBIX [TOTOKOB MOHOB B 24-0M 1IMKJI€, IJie CaMblii 1IN~
TeJIbHbII TTOTOK cy1iecTBoBaj 17 o6opoToB CojiHIIA.

2. DHEPTETUYECKHWE CITEKTPbI
HAATEITIOBbIX NMOHOB
N3 ITPUSKBATOPHUAJIbHbBIX
KOPOHAJIbHbBIX JbIP

DHepreTUUeCKUe CIIEKTPhl HAATEIIOBBIX MOHOB B
norokax yactui u3 KJ/I xapakTepusyoT MeXaHU3MBbI
YCKOPEHHUSI MOHOB HerocpencTseHHo B K/ 1 B ripo-
lecce pacIpoCTPaHEHUSI B MEXIJIAHETHOM MpPO-
ctpadctse. Criektpsl noHos *He, “He, C, O u Fe ¢
sHeprusimu 0.04—2 Ma3B/HyKJI0H ObLIM TTOJIy4eHbI B
2006—2012 u B 2015—2018 TT. BO BpeMsI perucTpanumn
Ha 1 a.e. MakcuUMaJbHOro noTtoka vactun usz KJI.
CriexTpsl OBUIM aNIIPOKCUMUPOBAHBI JIUOO CTEICH-
Hoil pyHkuumeii (J(E) ~ E~Y c mokasaresneM ), oo,

KOCMHWYECKHE NCCITEJOBAHUWA
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IpHU HAapyIIEeHUU CTEIIEHHOTO 3aKOHa (YMEHbIIIEHUE
MOTOKAa MPU BO3pacTaHUM SHEPTUU MOHOB), KOMOU-
HalMel CTeNeHHOM M 3KCITOHESHIIMaTbHOM (PYyHKIIN-
amu (J(E) ~ E%exp(—E/E,)). Ha puc. 3 npuBeneHbl
criekTpbl noHOB *He, “He, C, O u Fe B moTokax sHep-
TMYHBIX YaCTUIl U3 AOJITOKUBYIIIETO MOTOKA MOHOB
CH182006—2007 rr. CniexTps! “He ObUIH aNIIIpoOKCcH-
MUPOBaHBI CTeNeHHOM (pyHKIIMeH (CIIeKTphI a, 0, €) 1
KoOMOMHaInen IByX PYHKIWI — CTEIIEHHON M DKC-
MMOHEHIIAAbHOM (CHEKTPHI B, A, T 1 X). BugHo, 4TO
crekTpbl MOHOB B 2006 T. UMenu cTeneHHOoM Bua J =
=AFE™, aB 2007 I. CIIEKTpHI JIy4llle alllIPOKCUMUPO-
BaJIMCh IIPOMU3BEACHUEM 3KCIIOHEHIIMAJILHOM 1 CTe-
neHHoi dyukuuit J(E) ~ E~Yexp(—E/E;), BETUIUHBI
E, O6butn B34THI U3 [25—27]. [Ipu annpoxcumaluu
98 criekTpoB mojydeHbl 3HadeHus 2 < y < 6, 4TO
O3HavyaeT HaJIM4yMe pas3HbIX YCIOBUSIX B 00JIACTSIX
YCKOPEHUSI HAATeIJI0BbIX MOHOB B TMoToKax u3 KII.
BennuuHbl Y, TONy4YEeHHBbIE TIPU aNMpPOKCUMAaLMSIX,
npuBencHEl Ha puc. 4. @uck u [nexiep [27] B Mmoae-
JIM YCKOPEHUSI MOHOB 10 HAATEIJIOBBIX DHEPIUl B
TYpOYyJIECHTHOM cpenie B criokoitHoe Bpems CA 1moiry-
yuu criektpsl Buna J = A(EV)exp(—E/E,) ¢ mokasa-
teneM Y = 1.5. B naHHOIi paboTe oLeHKa BEIUYUH Y
CTEIEHHOI yacTu criekTpos “He rokaszasa ux sapua-
LIMM B OuanasoHe 2—6, MpU 3TOM TOJLKO IIEeCTh
cnexkTpoB nOHOB O u Fe umenu v < 2 (cMm. puc. 4).
HyxHo oTMeTuTbh, UTO mapaMeTphl CIIEKTPOB pas3-
JIMYHOTO BUIA HE 3aBUCEJIM OT CKOPOCTHU COTHEYHOTO
BeTpa M3 KOPOHAJBHBIX IBIP, IIPU 3TOM MHTEHCHUB-
HOCTh MOHOB ObIJIa HaMMEHbIIISH Ha IIEpBOM 000poOTe

2023
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Puc. 2. (a) MakcuMainbHble CKOPOCTU COJTHEYHOTO BETPa U3 KOPOHAIBHBIX JbIP B 10XKHOM Ttostyiuapuu (CHI) v BOIM3U 9KBa-
topa (CH2) Ha kaxaoMm obopote ConHia B 23-eM nukie CA, cOMpoBOXIABIINXCSI MOBBIILIEHHBIMYA ITOTOKAMM HaTEIUIOBBIX
noHOB B TeueHuu > 10 06opotoB ConHuia (CH1 — crinourHast kpuBasi 1 CH2 — riyHKTUpPHAsi KpuBast), (0) MaKCUMaJIbHbBIE CKO-

poctu CB u3 KJI ¢ morokamu noHOB B 24-om 1iukiie CA.

notoka noHoB CH1. CrieKTpbl MIOHOB C HauOOJIbIIIEi
KPYTU3HOI HAOIOMAINCh B TIOTOKAX YaCTHUII Ha TIep-
BBIX 000POTaX JOJTOKUBYIIUX MTOTOKOB.

MNHTEHCUBHOCTh HanTEILIOBBIX MOHOB U3 K/ B
cpenHeM 3aBucesia oT ckopoctu CB. Ha puc. 5 nanbt
SHEPreTUYECKUE CIIEKTPhl UOHOB, YCPEAHEHHbIE MO
OIHOBPEMEHHO U3MepeHHOU BennunHe V. BuaHo,
YTO CIEKTP KaxKJI0TO U3 MOHOB CIBUTAETCS B 00JIaCTh
OosIbIIMX 3HEPTUil Npu yBeanyeHuu ckopoctu CB.
CIeKTpbl MOHOB, YCPENHEHHbBIE [0 CKOPOCTSIM COJI-
HeyHoro Berpa Fgy u3 KII, mpeacraBieHHbIe Ha
puUcC. 5, JEMOHCTPUPYIOT 3aBUCUMOCTb YCPEAHEHHOM
MHTEHCUBHOCTU MOHOB 0T ckopocTH Vg, u3 K. C yBe-
JimyeHueM ckopoctu Vg, ot <600 no >700 km/c, UH-

KOCMMWYECKHUE UCCIIEJOBAHUA

TEHCUBHOCTh BCEX HAATEIJIOBEIX MIOHOB BO3pacTaja.
A10T 3(PPEKT TaKKe YKa3bIBaeT HA TO, YTO IOITYIsI-
IIMEN YacTUll, YCKOPEHHOM 0 HAATEIUIOBBIX 3HEP-
ruii, MOTYT CIIyXWUTbh TEIJIOBHIE (MAaKCBEJIOBCKUE)
MOHBI coJTHeUHOro Betpa nu3 KJI.

3. OBCYXJIEHWE PE3VJIbTATOB 1 BbIBOJ1 bl

HaGnromaemasi kapTuHa pacrhpenejeHus] MOHOB
110 PHEPIUM CBUACTEIBCTBYET O CYILIECTBOBAHUMU BbI-
COKOTEMIIEPATYPHOTO “XBOCTAa” B COTHEUYHOM BETpE
n3 KJI. IIprunHOM 3TOro MOXeT ObITh KaK HEMOCpe -
CTBEHHOE YCKOpPE€HNE MOHOB B MUCTOYHUKE, B CaMOI
KOPOHAJIbHOI NbIpe, TaK U YCKOPEHHE HWOHOB MpU
Ne 1
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Puc. 3. CiekTpbl HOHOB 3He, 4He, C, O u Fe B norokax aHepruuHbix yactuil u3 KJII B 2006—2007 rr. B TeueHue 7 CAEAYIOIINX
MepuomoB perucrpanu moHoB (a) 22—23.VIIL.2006, (6) 18-19.1X.2006, (B) 29—31.1.2007, (r) 11—12.VI1.2007, (m) 25—
26.X.2007, (e) 23—24.X1.2007, (x) 18—19.XI1.2007. CrieKTpbl 0603HAYECHBI CICAYIOLIMMU CUMBOJIAMU: “He — kBaapaTel, “He —
TpeyroiabHuku, C — kpectuku, O — nmyctbie Kpy>kKu U Fe — uepHble Kpy>kku. CITeKTpbI ObUTH alTIPOKCUMUPOBAHbI CTENIEHHOM
dbyukuwmeit ("He, cniekTpsl a, 6 1 €), 1160 KOMOMHaLMel NByX PYHKIMIT — CTENIEHHOM U SKCITIOHEHUIMAJIbLHOM (CTIEKTPHI B, T, JI
1 X). UHTeHCMBHOCTBL MOHOB J aHa B yacT/(cM“ ¢ cp MaB/HykiioH). BenuuuHbl Y mpuBeneHbI Ha puc. 4.
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Puc. 4. [Tokazarenu Yy SHEPreTHYECKUX CIIEKTPOB HANTETUIOBBIX MOHOB M3 KOPOHAIBHBIX ABIP B 3aBUCUMOCTHU OT CKOPOCTH COJI-
HEYHOTO BeTpa, MOoJIyuyeHHbIe IPU alNpPOKCUMALMHU CIIEKTPOB cTeneHHoi dhyHkuueit J(E) ~ E~7 (Haubosee KpyThble CIEKTPbI
o603HaueHbl 2XK) ¥ Takxke MMPY anmpoKCMMauuu KoMouHauueit 1syx dyukumit J(E) ~ E- ¥ exp(—E/ Ep).

pacrnpocTpaHeHuu Xryrta yactull 13 KJI B mmpoiiecce
MHOT'OKPaTHOTO B3aUMOIEICTBUS MOHOB C MarHUT-
HBIM II0JIEM, HECOMOTO IMOTOKOM ABIIKYILEHCS Typ-
60M30BaHHOM T1a3Mbl. CIIEKTPHI YACTULL B PE3Yib-
TaTe 3TUX MEXaHU3MOB YCKOPEHUSI MOTYT OTINYATh-
Ccd, YTO CKa3bIBA€TCd Ha BapuallMsIX CIEKTPOB B
3aBMCHUMOCTH OT BKJIaga 000MX NCTOYHUKOB B OOt
MOTOK 4YaCTHILl, U3MePSIEMbIX Ha OOJIbIINX PACCTOSI-

KOCMMWYECKHME UCCIEOJOBAHMUA

TOM 61 Ne 1

Husx ot ConHua. HaGaonaemoe yBelimuyeHue MHTEH-
CHBHOCTH HaaTerutoBeIx noHOB *He, “He, C, O u Fe B
notoke u3 KJI ¢ yBeanueHueM CKOPOCTU COJTHEYHOTO
BETpa MOATBEPKIAET CBSI3b BHICOKOTEMIIEPATYPHOTIO
“XBOCTa” B COJIHEYHOM BETPE C MEXaHM3MOM yCKOpe-
HMs ToToKoB MoHOB 13 KJI. B mpoBeaeHHOM paHee
n3yyeHuu xumcocrana 0.04—2 M»B/HykioH noHos C,
O n Fe B morokax vactni n3 KJI B 23-em n 24-oM 1IMK-
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Puc. 5. CrieKTpbl HAATEIIOBBIX MIOHOB 3 He, 4He, C, O u Fe B motokax yactui u3 KJI, ycpenHeHHBIE ITO TpeM MHTepBaIaM CKO-
pocTtu coiHeyHoro Betpa: <600 kMm/c (kBaapatbr), 600—700 kM/c (kpykKku) U >700 KM/c (TpEYTOJTbHUKN) U3 25 KOPOHATBHBIX

neip B 20152017 rT.

nax CA [16] 6b110 TOKa3aHO, YTO BEJIMIMHEI COIepKa-
Hust noHoB C/O u Fe/O coorBeTcTBOBaIM comepxa-
HUIO 3TUX MOHOB B TEILIOBOM (MakcBesIoBckoM) CB.

IMonyyeHHBIEC pe3yabTaThl U3YyYEHUSI MOHHOTO CO-
CcTaBa U DHEPreTUYECKUX CIIEKTPOB MOHOB C SHEPIU-
samu 0.04—2 MaB/ayxiion u3 K/I yka3bIBaioT Ha BO3-
MOXHOCTb TOTO, YTO HaATeII0Bble MOHBI U3 K/I sB-
JISIIOTCSI  BBICOKOTEMITEpaTypHBIM  MPOJOJIKEHUEM
“MaKCBEJIJIOBCKOTO” 3HEPTreTUYECKOro pacrpeee-
HUSI TETJIOBBIX MOHOB COJIHEYHOTIO BETpa, T.€. Ipel-
CTaBJISIIOT COOOM YCKOPEHHBIE TETIJIOBbIE MOHBI COJI-
HeuHoro BeTpa. I1pu 3ToM mpo0biieMbl onpencaeHUs
00JlacTU U MeXaHM3Ma YCKOPEHHUSI MOHOB OCTaIOTCS
OTKPBITBIMU — TEIIOBBIE MOHBI COJTHEYHOTO BETpa C
HM3KUMU 1 BEICOKMMHU 3HaUYeHusIMu FIP MoryT ObITh
YCKOPEHBI 10 HaJTEIUIOBBIX PHEPTUM KaK B COJTHEY-
HOIf KOpOHE, TaK U B MEXIIJITAHETHOM ITPOCTPaHCTBE
pa3HBIMU MeXaHU3MaMM YCKOPEHMS MOHOB IIpU pa3-
HBIX YCI0BUSIX B KOpoHe CoTHIIa B 00J1aCTSX BO3HUK-
HoBeHus1t KJII. AnnpokcuMmainus 98 crnekTpoB gajia
OonpIIoi Ararna3oH BenuduHb 2 < 7y < 6, 9TO TOf-
TBEepXAaeT HaJIW4re pa3HbIX YCIOBUM B 00JIACTIX
YCKOpEHUSI MOHOB B TToToKax u3 KII.

Hanuuue M3710MOB M OTKJIIOHEHUSI CIIEKTPOB OT
CTETNIEHHOTO TP BO3PacTaHUU SHEPTUM MOHOB CKO-
pee BCero SIBIISIIOTCS CJIEACTBUEM ITOCTEIIEHHOTO U3-
MEHEHMSI MeXaHW3Ma YCKOPEHUSI, BMECTO CTEIIEHHO-
ro CIIeKTpa BO3HUKAET 3SKCHOHEHIMAILHBINA, YTO
MOXHO paccMaTpUBaThb KaK M3MEHEHUE IIPOLIECCOB
YCKOpPEHUS 110 MEpe paclpOCTPaHEeHUsI TOTOKOB Ya-
ctull u3 KJI B MeXIUIaHETHOE TTPOCTPAHCTRO.

M3ydyenne xuMcocTaBa U SHEPTeTUYECKUX CIIEK-
TPOB HAaATEIJIOBBIX MOHOB B MOTOKAaX YaCTUIL U3 KO-
poHaNbHBIX AbIp HA CoJiHile B 23—24-0M LIMKJIaX JaeT
JIOTIOJTHUTEIBHYIO MH(POPpMALINIO IS UCCIICAOBaHUS
9THUX MEXaHU3MOB YCKOPEHUSI.

KOCMMWYECKHUE UCCIIEJOBAHUA

Oo6HapyxeHHoe Ulysses Bo3pacTaHUE CKOPOCTHU
MOTOKOB COJTHEYHOTO BETPa C TEIMOLIMPOTON IIPOBO-
LIUPYET BOIIPOC: CYIIECTBYET JIM TAKOM K& BBICOKO-
TEeMITepaTyPHBINA “XBOCT” B TOTOKAX SHEPTUIHBIX Ya-
CTUII U3 HOJSIPHBIX KOPOHAJBHBIX AbIP?

DKcrepruMeHTabHbIC JaHHBIC 110 TIOTOKAM 3apsi-
xeHHbIx yactull ¢ rmpudopoB ULEIS u SWICS Ha
KkocmmnuyeckoM anmnapate ACE OBIIM TIOJNYYeHBI CO
cienyonmx caitos: http://www.srl.caltech.edu/ACE/
ASC/level2/IvI2DATA_ ULEIS.html, http://www.srl.
caltech.edu/ACE/ASC/level2/IvI2DATA_SWICS.html.

Hannbie o ckopoctn CB mony4eHs! 13 caiita:

Coronal Hole History (CHH) site http://www.
solen.info/solar/coronal_holes.html.

KoH®auKT mHTEepecoB: ABTOPBI 3asIBISIIOT, UTO
HUCClIeqOBaHNE IIPOBOAMIOCH B OTCYTCTBUE KaKMX-
MO0 KOMMEPUYECKNX I (PUHAHCOBBIX OTHOIIICHUA,
KOTOpbIE MOTJIA Obl OBITH UCTOJKOBAaHbI KaK IMOTEH-
[UaJIbHbIA KOH(MJIMKT MHTEPECOB.
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