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BrInosiHeH MOUCK MPU3HAKOB, YKAa3bIBAIOIINX Ha BOZMOXKHYIO CBSI3b KOJICOAHUH CKOPOCTH IIJIa3MBbl,
HabI01aeMbIX B 00JIaCTH KOPOHANBHBIX AbIp Ha COMHILE, ¢ KOJICOAHUSIMHI MAarHUTHOTO TIOJI,
pPETUCTPUPYEMBIMH B MEXKIUIAHETHOH cpejie. 3a OCHOBY B3sT MaTepual HabmoneHus koiedbanuit Ha CoHIle B
muann Fel 6569 As koponanbHoit mpipe. M3MepeHus MPOBOIMINCH HA TOPU3OHTATLHOM COTHEUHOM
teneckorne ACT CasHCKOW cOMTHEUHOU 00cepBaTOpHUH. BEICOKOCKOPOCTHOM MOTOK COTHEYHOTO BETpa U3
KOPOHAJIBHOU JBIPBI JOCTUT OpOUTH 3eMitn nmpuMepHO uepe3 60 gacoB. CIEKTPBI COTHEYHBIX KOJICOaHUH
COMOCTABJISLTUCH CO CIIEKTPaMH yibTpaHu3kovacToTHbIX (YHY) konebaHmi MEXIUTAHETHOTO MATHUTHOTO TOJIS
(MMII) B Touke aubpauu L1, uamepenusix MarautomerpoM KA ACE Bo Bpemst monxoja K 3eMie nepeaHero
(hpoHTa BEICOKOCKOPOCTHOTO TIOTOKA, HECYIIETO C COOOM MOBHINICHHYO aKTUBHOCTh Y HU-BomH. CrieKTphI
COJIHEYHBIX KOJeOaHUI MMeIU OCTPBIN MUK Ha yacToTax okoio 3.4—3.6m['u. Cnektp YHU-konebaunuii B
COJIHEYHOM BETpe ropasio 0oJiee CI0KEH, OH CKIIAbIBACTCS N3 Pa3HBIX HCTOYHUKOB. TeM He MeHee B CIIEKTpe
YHY-ocuumsiuit MMIT npucyTcTBOBas UK, OIM3KUH 110 4YaCTOTE COOTBETCTBYIOIIEMY ITUKY COJTHEUHBIX
KosieOannii. Ananu3 cuekTpoB Y HU-BoJIH, HaOMOMaBIIMXCS B IEpeaHEei yacTh 92 BEICOKOCKOPOCTHBIX ITOTOKOB
COJIHEYHOT'O BETPa, MOJATBEPIII HANYKE 3- U S-MUHYTHBIX KoJieOaHUi B 00I1[eM BOJTHOBOM CIIEKTpE.
[MomgepkuBaeTcs, 9TO MOIYICHHBIC PE3YIBTATHl HE MOTYT CITY>KHTH JJOKAa3aTEIbCTBOM MPSAMOI CBSA3H KOJIeOaHUi Ha
Conane ¢ YHY-BosmHaMU Ha 3eMHOW opOHUTE, HO OHH MOATBEPIKAAIOT BO3MOYKHOCTh TaKo# cBsi3u. Tpedyrorcs
JIOTIOTHUTEIBHBIC NCCIIEAOBAHS, BKIIOYAIONIHE B ce0sl pacueThl TPAeKTOPHA BOJTH B MEXIUIAHETHON Cpeze.

A search for signs of possible connection betwdasma velocity oscillations observed in the regién
solar coronal holes and magnetic field oscillatiomsorded in the interplanetary medium has beerdAs a
basis, observations of solar oscillations in Fe8%% spectral line in a coronal hole were used. $eaments
were carried out at Horizontal Automated Solar $ete of Sayan Solar Observatory. The high speked so
wind stream ejected from the coronal hole reachedBarth’s orbit approximately in 60 hours. Spedtiraolar
oscillations were compared with those of ultraloeguency (ULF) oscillations of the interplanetarggnetic
field (IMF) in the libration poinL1. The oscillations were recorded with ACE magnettanwhen the leading
edge of high speed stream carrying an increasedtgaif ULF waves reached the Earth. The specfraabar
oscillations had the sharp peak at about 3.4-3.&.niHe spectrum of the solar wind ULF oscillatiassnuch
more composite, as it is formed by various sourblesertheless, ULF oscillations of IMF had the pekase in
frequency to that of solar oscillations. The anialg$ spectra of ULF waves observed in the leadidges of 92
high speed streams confirmed the presence of 35amih oscillations in the total wave spectrum. As
emphasized, the results can not be a proof of adiorebetween solar oscillations and ULF waveshat t
Earth’s orbit but they confirm its possibility. Aadditional research including calculations of tcajeies of
IMF waves are needed.

KiioueBbie cnoBa: YHUY-BoiHBI, COJIHEUHBIN BETEp.
Keywords: IMF waves, solar wind.

BBenenmne

B reodusuke o ynsrpanuskodactotusiMu (YHY) kosebaHusIME TOHUMAIOTCST OOBIYHO
ANEKTPOMATHUTHBIE OCHWIUIALIMY B IUANA30HE YAaCTOT OT A0JIEW MUJUIMTepLa 10 €AUHULL Iepll,
nHoraa — ot 1 mo 10 Ml '11. BoyHEI ¥ K0JIE0aHUA B 3TOM 4YaCTOTHOM JHara3oHe HaOII0aaroTCs



MIOBCEMECTHO, OT MOBEPXHOCTH 3eMiH 110 (oTochepsl U xpomocheps! ConHiua. Eciau roBoputh
00 OCHMJUIALMIX MAarHUTHOT'O TOJIsI 3eMid, B qramna3od Y HY mormazaroT Bce THUIIB
TEOMarHUTHBIX Mynbcaluii. UX Hu3koyactotHas yacth (1-5mI 1) sBisieTcs oTpakeHueM
kpynHoMmacmTaObHbIXx MI'JI-BOJTH, pacIpOCTPaHSIIOMIUXCS B OKOJIO3EMHOM IJIa3Me M MMEIOTITUX
JUTMHY BOJIHBI, CPABHUMYIO C pa3MepaMu MarHutocdepbl. Kak moka3bIBaloT COBpeMEHHBIC
WCCJIETOBaHMS, TU BOJIHBI UTPAIOT CYIIECTBEHHYIO POJIb B YCKOPEHUU 3aXBaUC€HHBIX B
T€OMarHMUTHOM TI0JIE YACTHI], B YACTHOCTH, PUBOJAT K MOSBICHUIO IIOTOKOB PEISTUBHCTCKIX
3JIEKTPOHOB BO BHENIHeM paauanroHHom mosice [Elkington et al., 1999; Liu et al., 199%.
HenaBHel padote [[Toranos u ap., 2012]0b11a IpoCiIekKEHA CBI3b MEKAY TOTOKAMH
BBICOKOIHEPTUYHBIX 3JIEKTPOHOB B MarHuTochepe u Y HU-konebanusMu B COTHEUHOM BETpPE U
Ha 3eMJIe 10 JaHHBIM 3a 2341 IUKII COTHEYHON aKTUBHOCTU. BOJIHBI B MEXKIUTAHETHOM cpesie U
r€OMarHUTHBIE MYJIbCAIIMU 0Ka3aJIUCh JOCTATOYHO TECHO KOPPEIUPOBAHHBIMU, 110 KpaitHeit
Mepe, Ha BPEMEHHBIX MacIiTadax mopsjika CyTok. BosHHKaeT BOmpoc: a He CBS3aHbI JIH
nabmrogaemsle Ha Conaie 3—5munyTHBIC Kostebanust [Kobanov, Makarchik, 2004 YHY-
BOJIHAMH, PETUCTPHUPYEMBIMU B COJTHEYHOM BeTpe BOJIHM3H 3eMHOI opOouThI? Bonpoc 30T He
npasaubIii. M3BectHsl padotsl [Ecenesuy u ap., 2009],B KOTOPBIX MO XapaKTEPUCTHKAM
BBIHOCUMBIX U3 (hoTocdepnl CONHIIAa MATHATHBIX TIOJIEH CTPOUTCS MPOTHO3 MarHUTHBIX
BO3MYIIIeHHI Ha 3emiie. Poib Hanbosee reodGGheKTUBHOTO TapaMeTpa MpH 3TOM HTPAET
HalpaBJeHHas Ha 0T KOMIIOHEHTa MEXKIIaHETHOTO MarHuTHOro mojs (MMII). YHY-BomHsI,
€CJIM OHU JAEHCTBUTEIHHO BBIHOCATCA € MoBepXHOCTU COHIIA U TEPEHOCATCS COJTHEUHBIM
BETPOM /10 OpOUTHI 3eMJIM, MOTYT MOJYJIUPOBAaTh BEIUUYMHY I0KHOM KoMmoHeHTs! MMII,
BJIUSISL HA PEXKUM I€OMAarHUTHBIX BO3MYIIEHHH. OJHAKO MOXHO 0KHUJaTh, YTO OCHOBHOM MX
3¢ (deKT MPOoSIBUTCS B BO3ICHCTBUY HA TMHAMUKY 3aXBAaU€HHOW B TEOMAarHUTHOM TIOJIE pajHalliH,
B [IEPBYIO OYEpeab SHEPTUYHBIX DJIEKTPOHOB.

Hcnonb3oBaHHble JaHHbIE

HaGmtonaTenbHble TaHHBIE, TOydaeMbIe Ha TOPU30HTATBLHOM coTHEYHOM Teneckone ACT
CastHCKOH COJTHEUHO# 00cepBaTOPUH, IPEACTABIISIIOT COOOM BPEMEHHBIE CEPUH CIIEKTPOTPAMM.
Hcnonb3yemasi BEICOTa CIIEKTPATBHOM IS COCTABIIsUIA TPUMEPHO 64 yTiI. cek, mupuna — 1
yIi1. ceK. JmuTenbHOCTh SKCo3unuu BapsupoBaiack oT 0.510 10c¢ (B Hamem ciydae — 1¢).
Hcnonb3oBanack GOTOAIEKTPUIECKas CHCTEMa THIMPOBAHUsI, 00ECIICUNBAIOIIAS TOYHOCTh
compoBoxIeHus B 1 yri1. cek. Perucrparnms Benack ¢ momoripsio CCDkamepsl Princeton Instruments
(256x1024) pxnaxnenHoi 10 —15°C. HaBenenue Teneckona Ha 00bEKT OCYIIECTBISIIOCh TAKUM
00pa3oM, 9TO BXOJIHAs IIENb CIICKTporpada nepecekaia HHTEPECYIOIIyI0 001acTh (B HAIIEM
cllydae — KOpOHAJIBHYIO IBIPY) B HaIpaBieHUH BocTok—3anan; 256mukceneit CCD-wmarpuiist
COOTBETCTBOBaNM 64 yri1. cek. J{Jisi mosyuyeHust JaHHBIX O CKOPOCTHU BOJIb JIyda 3peHUst
HCIOJIb30BATINCH H3MEPEHHUS JOTIIEPOBCKOTO CABUTA JIMHUH, KOTOPBIA HAXOAMIICS TIPH ITOMOIIA
M3MEpEHUs CMEILEHUs [IEHTPa Macc KPbUIbEB JIMHUU Ha ONPEIETICHHOM PACcCTOSIHUU OT sipa. J{ist
mannn Ha 5t0 paccrosmue cocrasser 0.5 A, s Fel 6569 A +0.05 A.

Pe3yabTaThl

B xauecTBe KOHKPETHOTO COOBITHUS [T aHAIKM3a ObLTO BEIOPAHO HAOMIOACHUE S-MUHYTHBIX
kosebanuit Ha ComHIle B KopoHaNIbHO#H nbIpe 4 aBrycta 2005r. KoopauHats! Habm01aeMoid Ha
Connue o6mactu 6sumn 48° N 5° EM3mepenus Benuch B mann Fel 6569 Ac 04:4710 05:47 UT
04.08.200%. ¢ BpeMenHbIM pazpenienueM 1 ¢. Baons criekTpanbHO# 1menu Ob110 moaydeHo 127
pAI0B Bapualuil 1yueBoil ckopoctd. Ha puc. 1B Buae ocuuiuiorpaMm NpuBEAEH NPUMED TPEX
BPEMEHHBIX MOCJIEI0BATEIbHOCTEN 3HAYEHUM JTY4YEBOM CKOPOCTH. Y TOJIIEHHBIC TUHUHI
COOTBETCTBYIOT CTJIQKEHHOMY X0y, IOJIy4€HHOMY ITyTE€M BBIYUCIICHUS CKOJIB3AIIEIO CPEHETO
mo 75Ttoukam. Ha puc. 2 mokaszaHbl CIeKTphI 26 OTAETBHBIX IPOU3BOIHHO BEIOPAHHBIX
BPEMEHHBIX Ps/IOB (TOHKHE CEphIC JIMHUN) U CIICKTP, MOJYYSHHBIN YCPEIHEHHUEM CIIEKTPOB BCEX
127 psinoB. BuaeH oTueTIMBbIN MaKCUMYM CIIEKTPAIbHON TUIOTHOCTH B o6nactu 3.3—3.6mI 11,



YTO COOTBETCTBYeT nepuoay konebanuit 280—305c, wiu 4.6—5.1mun. [Tonbiraemest
MIPOCIIEUTh, HE OYAYT JTU HAOIIOAATHCS ITH KOJICOAHUS B COJTHEYHOM BETpe Ha OpOUTe 3eMIIH.
KopoHanbsHbie ABIPHI SBISIOTCS HCTOYHUKAMU BBICOKOCKOPOCTHBIX TOTOKOB COJTHEYHOT'O BETPA.
[ToaToMy MOKHO MPENOI0KUTE, UTO HAOIIOIaBIIMECS KOJIeOaH!s TONaaiu BMECTE C
COJIHEUHOH IUIa3MOH B MEXIUIAHETHOE IIPOCTPAHCTBO U PACIpOCTpaHsAIuCh TaM B Bujae MI'JI-
BOJIH. MBI HE MOXeM, KOHEYHO, yKa3aTh MOMEHT BPEMEHH U TOUKY B IIPOCTPAHCTBE, KOTJa U T/Ie
3TH Habmoaapmmecs Ha CoJHIIE OCUMIIISAIMH JJOJDKHBI HAOMI0AAaThCS B OKPECTHOCTH 3€MHOM
MarHutocdepsl, €ciIu OHU OYAYT BbIHECEHBI ¢ ToBepXHOCTH COJIHIIA B COJIHEYHBIN BETED.
OpHako rpyOble OIIEHKH MOKHO ceaTh. ECIM NPUHATH CKOPOCTH COJTHEYHOTO BETpa
MOCTOSTHHOM Ha BceM mpoTsukeHnd ot CoHia 10 opouTsl 3emin u pasuoit 700km/c, TO
IU1a3Ma U3 KOPOHAJIBHOM JBIPBI JOJIKHA TOCTUTHYTh 3eMHOM opouTsl 3a 2cyT n 11.54. Ho
usBectHo [Engebretson et al., 1998pranos u ap., 2012],ato YHY-BosHBI B CTPYKTYpE
BBICOKOCKOPOCTHOT'O TIOTOKA OTIEpekaroT MUK ckopoctu CB, mosToMy ux cienyer xaatb
paHbIIIe.

1 4 aBrycra 2005r.
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Puc. 1. Ilpumep ocruiiorpaMM TpeX BPEMEHHBIX I1OCIEI0BATEIbHOCTEN 3HAUEHUH JTy4€eBOi
CKOPOCTH, H3MepeHHbIX B muuH Fel 6569 A.

o manHbIM BeO-caiiTa http://www.Swpc.noaa.gaskicokockopoctHoi motok CB ot aToi
KOpOHAJTLHOM JBIpbI 00Tekan 3emito 5—7asrycra 2005r., 0 4eM CBUIETEILCTBYIOT U3MEPEHUS
ckopoct CB Ha KA ACE. Ha puc. 3 yTonieHHoi 4epHOii TMHHUEH MTOKa3aHbl CpeIHeYacoBbIe
sHaueHus ckopoct CB. Ckopocts 1mia3mel ipeBbickita 3HaueHre 400km/c BO BTOPO#t OIOBHHE
cyrok 5 asrycra, nocturia 500km/c Ha pydeske 51 6 aBrycra, 3aTeM HECKOJIBKO CHU3UIIACh, TIOTOM
JIOCTHTJIA MAaKCUMAJIBHOTO JUISl TAHHOTO MOTOKA 3HaYeHUs HeCcKOJIbKo Bbiiie 700km/c B Havase
CYTOK 7 aBrycta. UepHbIM TPEYroJIbHUKOM Ha IIIKaJie BPEMEHH MOKa3aH MOMEHT 0XKHMJaeMOT0
TPUOBITUS K OpOUTE 3eMJTH COTHEYHOM TUTa3MBbl, €CJTM OHA ObLIa BRIHECEHA B MOMEHT HAOJTIOICHHS
KOJIeOaHMIi ¥ TPAHCIIOPTUPOBAJIACH BEICOKOCKOPOCTHBIM IIOTOKOM C MOCTOSIHHON ckopocThio 700
km/c. Kak BUIMM, 3TOT MOMEHT OKa3aJICs OJIM30K K MOMEHTY Ha0JII0ICHHSI MAKCUMAIIbHOTO
3Ha4yeHUs ckopoctu CB B noToke. Cepoil TMHUEN T0Ka3aHO CKOJIB3SIIEE CPEHES aMILIUTY /b
YHY-BoaH 110 nsiTH YacoBbIM 3HaueHUSIM A. BHTHO, 4TO BBICOKOCKOPOCTHOM MOTOK IMPUHEC C
co0oitf nuurencudukanuto Y HU-konebanuii B comaeunom Berpe. OCHOBHOM MaKCUMyM
amruutyael Y HU-BoH onepexaet nmuk ckopoctu CB npumepHo Ha 154. Bropoe, Mmenee
3HAUUTENIFHOE NOBBIIIeHHE aMIIHTY b Y HU-Kkone6anuii coBmano no BpeMeHH C OCHOBHBIM
MakcuMyMoM ckopoctu CB.

Oo0cyxnenue

He BbI3bIBaeT HUKAaKUX COMHEHUH TOT (hakT, uTo MI'J[-BOJTHBI UTPAIOT OOJIBILYIO POJIb B
duznyeckux npoieccax, nporekarmux Ha CojHile, B COTHEYHOM BETpe, B MarHutocgepax
rianeT. JlelicTBUTENhHO, OOIIETIPU3HAHO, YTO UMEHHO BOJIHBI SIBJISIFOTCS OCHOBHBIM (DAaKTOPOM,
pa3orpeBaroliM COTHEUHYIO Ma3My B xpomochepe [Becemorckuit, Kpororkun, 2010].be3
yuera MI'JI-BoiH, B IIepBYIO 04epeb allb(PBEHOBCKUX, HEBO3MOKHO OOBSICHUTH CBOMCTBA
conmHe4Horo Berpa. Kpome Toro, nepen GpoHTaMu OKOJIOTIIAHETHBIX YAAPHBIX BOJIH UMEIOT
MECTO cBOeoOpa3Hbie BOJIHOBBIE opeoibl (foreshocksymu «apenynapusie oomactu») [Russell,
Hoppe, 1981]rae oTpakeHHbIe OT GPOHTA YACTHUIIBI TCHEPUPYIOT KOJIEOAHMS B IITMPOKOM



MHTEpBaJIe 4acTOT B nepByto ouepens Y HU-nuanazona. B maraurocdepax YHY-koneGanus u
BOJIHBI YYaCTBYIOT B I€pEepPaCIPEICTICHAN 3apsKEHHBIX YaCTHIL, SIBISIOTCS OTHAM U3 OCHOBHBIX
MEXaHU3MOB UX ycKopeHHs. OHH K TOMY ’K€ BHOCST IPSIMOM BKJIA/l B MATHUTHYIO BO3MYILICHHOCTb,
HE CBSI3aHHYIO C ITEpECOeIMHEHNEM Ha MarauTomnayse [Potapov et al., 2009D6srumHo mprpoaa
KoJIeOaHU B KaXKI0M 13 MEpeYrCIeHHbIX 001acTell pa3InyHa, KaK pa3InIHbl HCTOUHUKH BOJIH.
OnHako B psijie CIIy4aeB HMEETCSI SIBHASI CBSA3b MEXKIY OCIIMILISIIMAMHE, HAOTFOTAFOIIMUCS B Pa3HBIX
cpenax. Tak, emie B cepeaune 70X IT. MPOILIOro CTOJEeTUS ObLTa 000CHOBaHA THITOTE3A O
MPOHUKHOBEHUH BO30YXKTaeMBIX Iepell PpOHTOM OKOJIO3EMHOHN YAapHOW BOJHBI KOJIeOaHuil ¢
YacTOTOM B JIECATKM MUJITUTEPLl BHYTPb MarHuTocepsl 1 HaOMIOJCHUN X B BUJIE
reOMarHUTHBIX Mysbcanuii Pc3 Ha 3eMuoii moBepxuoctu [Guglielmi, 1974].

Astopsl 6arogapuast H.U. Kobanony, B.I'. ®aitnmreitny, A.B. I'yneensmu u b.M. Knaitny 3a
nojie3Hbie oocyxaenus, a Takke U.Y. Cmury (C.W. Smith)3a OTKpBITBIH T0CTYN K TaHHBIM
marautomeTpa KA ACE. Pa6oTa Oplia BeITOTHEHA TTPU YaCTUYHOM MOepKKe TpaHTOB PODU
10-05-006611 12-05-00007.
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[Moamucu x pucynkam k cT. A.C.IToramos, T.H. [Tomomkuna, B.A. IlynseB «HaOmonenus
YHU-BoJH Ha COJIHIIE U B COJTHEYHOM BETpE Ha OpOUTE 3eMITH»

Puc. 1. Ilpumep ocruuiiorpaMM TpeX BPEMEHHBIX MTOCIIE0BATEIbHOCTEN 3HAUEHUH JTy4€eBOi
CKOPOCTH, H3MepeHHbIX B muuH Fel 6569 A.

Puc. 2. Criektpbl 26 OTeTBHBIX POU3BOIBHO BEIOPAHHBIX BPEMEHHBIX PSIOB (TOHKHE CEphIe
JIMHHM) COJTHEYHBIX KOJICOaHUH U CIIEKTD, YCPEAHEHHBIH 110 127 psijiaM, MOITy4SHHBIM I10
HaOJTIOICHHSIM BJIOJIb BCEH I1IeNu criekTporpada (depHast JHHUs).

Puc. 3. BBICOKOCKOPOCTHOM MTOTOK COJTHEYHOTO BETpa OT KOPOHAIBHOMU JBIPBI, 00TEKABIINMA
3emito 5—7asrycra 2005r. YTosmmeHHOH YepHOil TMHNUEH TTOKa3aHbl CpeJHEYaCOBbIC 3HAYCHHUS
ckopoctu CB. Cepoii nuHHMEH TOKa3aHO CKOJb3sImee cpeanee ammmtyasl Y HU-konebanuii mo
MATH YaCOBBIM 3HAYCHUSIM aMILTUTY/IbI.

Puc. 4. Ocunnnorpammsel Z-komnoHeHTsl MMII, nocTpoeHHBIE 110 JAHHBIM U3MEPEHUH B
Touke ubpanuu L1.



