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“Kakopa mnpupoza obiiero maraurHoro mnojis CoJiHna Kak 3Be3pl!” DTO OAMH U3 aKTyasbHbBIX
BOITPOCOB coBpemenHoit (puzuku ComHIA, TPeOyOMuii OTBETA, B CBA3W C HHTEHCUBHBIM HU3yJYEHUEM
r100aJIbHBIX MACHUTHBIX II0JIEH 3BE3J1, C PA3BUTHIMU KOHBEKTUBHBIMHM O00JIOYKAMU.

BBEJEHUE

MarautHoe mosie urpaer (pyHIaMEeHTAIbHYIO POJb B (DU3UKE ABIEHUH AKTUBHOCTH, KOTOpPbIE HAOJIIOMAIOTCA
y ComHma m Opyrux 3Be37 C Pa3BUTHIMU KOHBEKTHBHBIMHU 000j049kamu. CJIOXKHAs, 3aBUCSINAs OT BPEMEHU
KpymHOMaciirabHast CTPpyKTypa MarHuTHoro mois Ha CoHIe sBJISIETCS PE3yJIbTATOM  B3aHUMOIEHCTBUSs
MarHUTHOTO MO, JaudEpPeHInaJIbHOr0 BpAIIEHUsT W KOHBEKIWH. B pamMkax (DEeHOMEHOJOTruIecKOoit
MArHUTO-KUHEMAaTH9IecKoil Mozesnn DBabkoka—Jlefitona u o — {2 IUHAMO TEOpUH CYIIECTBYIOT TOJIBKO [1Ba
KPYITHOMACIIITAOHBIX KOMIOHEHTa 10Jisi Ha COJIHIE: TOPOUIAJLHOE W OCECMMMETpUYHOe mnojoumaabuoe. 00a
OJIsl U3MEHSIOT CBOIO MOJISIPHOCTD C MEPUOJOM, OJIM3KUM 22 roJaM. DTU MPEJACTABICHNS O KPYITHOMACIITAOHBIX
COCTABJISIONIUX MArHUTHOTO 110J1s1 COJTHITA, CITOXKUIACH 10 OOHAPYKEHUsS U YCTAHOBJICHUS XaPAKTEPA TOBEICHUST
o6rero marauTHOro moss CosHIa Kak 3Be3/IbI.

Brepeble ycrermube n3Mepennust MarauTHoro nosist ConmHna Kak 3Be3nbl OblIn BbIMOTHEHB! B Kpbimy [1].
Ha ceromgusa cymectByer mocrarodno aiuuHbif 40-jeTHuil psg u3MmepeHuil, BbITOIHEHHBIX B KpbhIMCKO
acrpodusuyeckoii obcepsaropuu (¢ 1968 r. mo Hacrogiee BpeMs, YKpauna), obcepsaropun Mayur Buscon
(1970-1982 rr., CIITA), Crendopuckoii conneunoit obcepsaropun um. Buskokca (¢ 1975 r. no Hacrosiuee
Bpemsi, CIITA), a rakxke ma Casguckoit obcepsaropun (¢ 1982 r. mo macrosmiee Bpems, Poccus). Ha puc. 1
pEeJICTaB/IeHbl HOPMUPOBAHHBIE K €IUHOI cucTeme orcdera HabmomeHus Tpex obcepsaropuii (KpAO, MBO,
CCOB). Maruurnoe nose CosHua Kak 3Be3/bl M0J1y4u10 HazBauue obiiero marauriHoro nois — OMII (General
Magnetic Field of the Sun as a Star - GMFSS). OMII Couttia siBieTCsl pE3yIbTaTOM OCPEJIHEHUs IPOJI0IBHOTO
KOMITOHEHTA MACHUTHOTO MOJIS BCEX MATHUTHBIX CTPYKTYP [0 BUIAMON ITOBEPXHOCTH.

GMFSS: 1968 - 2007
41968 1972 1976 1980 1984 1988 1992 1996 2000 2004 2008
N=13913 :
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Puc. 1. OMII Cosana kak 3Be3apr. [10 ocr Y OTI0KEHBI 3HAYEHUS OIS B FAyCCax, BEPXHSAS BpeMeHHas 0Ch X MOKa3aHa,
B rOJIaX, & HIUKHAS — B IIKaJIe IOJIMAHCKUX AT
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Kak Bumwo w3 pucynka, amminryga wimenenuss OMII CosHila ¢ meprozoM OCeBOrO BPAIEHUS 3aBUCHAT
ot da3wr 1l-merHeit akTuBHOCTH. B MakcmMyMe aKTHBHOCTH HAIPsKEHHOCTH MOXKeT mocrurarh +2 I'c, a B
MUHAMYME aKTUBHOCTU HAIPSI)KEHHOCTb MAIAeT /10 HECKOJIBKUX JIECATHIX raycca. Jto riaBHoe csoiicteo OMII
Courua Buepsbie 6bw10 onucano B [2]. HacrorHbiii anaiu3 Beell COBOKYIIHOCTH JAHHBIX [IOKA3bIBAET CJIOXKHDI
CIIEKTP TEPUOIOB B 0OIACTH “OCHOBHOrO mepnona’, 6au3koro ~26.9 aus. Xapakrep KpuBoii mepemerroctu OMIT
C TIEPUOIOM OCEBOTO BPAIIEHHUST XapAKTEPU3YETCsl JOMUHUPOBAHNEM IUTIOIHHOM COCTAB/IATONIEH TP, BPEMEHAMH,
3HAYUTENBHOW KBAJAPYMOJIbHON cocrasmsiomeit. Puc. 2 wmmmocrpupyer mnosemenme OMII B yMuaMMYyMme u
MaKCHMyM€ aKTUBHOCTH. XOPOIIO BHIHO HAJIMIHE KAK KBAAPYIOJbHON COCTABAAIONIEH, TAK W IIEPEMEHHOCTD
KPUBBIX U3MEHEHUS TOJIS OT MEPUO/IA K MEPUOTY.

T T T T T
The SUN as a Star (WSO) |
maximum activity - 1991
2L © minimum activity - 1986 i
(eXe)

e
m° OF 1
21 i

0.0 0.5 1.0
Phase (P = 26.792)

Puc. 2. OMII Connna xax 3se3apt o Habmogenuam B Crerdopae. OTKPBITHIME KPY:KKaMU OTMEYeHbl HaO/II0IeHHs
B 1991 r., OTKpBITBIMU TpPEyTOJbHUKAMU OTMe4YeHbl HabogeHust B 1986 r. 3akpbIThiMU KPyKKaMU, COEIUHEHHBIMU
[IPSIMOI JTMHUEH, OTMedeHbI HaOTIOAeHNs B TedeHne oaHoro mepuoga B 1991 r., nemoncrpupyroume csoitctso OMII mensaTs
XapaKTep MOBeJeHUs Ha KOPOTKOii mkase spemen. Kpusaga nosegenus OMII B MuHMMyMe aKTUBHOCTH IOCTPOEHA IOCTIE
ydera IIepeMeHHOr0 Ce30HHOTO BKJIA/IA MIPOIOIHHON COCTABIISIONIEN OCECHIMMETPHUIHOTO TUITOJIS

OBIIIEE MATHVTHOE IIOJIE 3BE3/] C PA3BUTOMN KOHBEKLII/IEI;'I

Ha nmagano HOBOro Thicsdesnerus B psijie 0030pHBIX paboT, BbinojgHEHHBbIX Ha 2.6-M Teneckorme KpAO, daxr
cymecrBoBanuss OMII Obl1 ycTaHOBIEH [Jis JABYX MECATKOB 3BE3/l C PA3BUTON KOHBEKIMEH BCEX KJIACCOB
ceerumocreii. Ilone Morio mocrurarb HECKOJIbKUX JECATKOB raycc y psana rurantos [3]. Hus nsyx 3sesq
conmeunoro tuna £ Boo A (Sp G8V) u 61 Cyg A (Sp K5V) 6bu10 ycTaHOBIEHO i 3M0XU HAOMIOACHU
noseznerue OMII ¢ usBecrHbiMu JUisi HUX nepuogamu oceBoro paitenus [4, 5, 6]. ITo usmepenusm OMII Ha
61 Cyg A 6BII0 HECKOJILKO Pa3 3aperncTpIpOBaHO ABJIeHNe BCILIBIBAHS aKTUBHBIX obmacTeit (~1023+10%4 Mkc),
Ha MOPAIOK TPEBOCXO/IATINX 110 MAPHETHOMY HOTOKY Hambostee Motmabie comnednbie (~1022 Mkc). 3a mociename
ATk Jiet, bnaronapst HabiogernsM Ha ESPaDOnS u NARVAL (reseckonst CFHT (Taaitn) u TBL (®panius)),
KOJIM4IecTBO onyOmKkoBanHbix u3mepenuit OMII y 3Be3s ¢ pa3zBUTHIMU KOHBEKTHBHBIMU ODOJOYKAME PE3KO
Bo3pocsio. Ormerum dakt ycranosjenus nepemennoctu OMII ¢ mepuomom Bparnenus 589.64 mus y mO3IHETO
omunounoro ruranra [ossykca (Sp KOIII). ¥V sroro ruranra 6suia 3aperucrpuposana nepemenuocts OMIT
¢ mepuomom oceBoro Bpamenusi or —1.40 mo —0.12 I'c ¢ xapakTepHOil OMUOKON W3MepeHuii B Tpemerax
0.11-0.35 I'c [7]. Dra rounocTs yzke Gimska Tognocru usMmepenuit OMII Connna kak 3ses3gsl. B cBszm co
CKA3aHHBIM, HA TEpBOe MecTo BhIxoauT Bompoc o mpupome OMII Cosmma kak 3Be3abl. Be3s orsera Ha 3TOT
Borpoc uarepnperanus sabaogenuit OMII y 3Be37, ¢ KOHBEKTUBHBIMU O0DOJIOYKAME OBUCAET B BO3/LyXe.

OCHOBHBIE XAPAKTEPUCTUKHN OBIIIEI'O MATHUTHOTO ITIOJISA COJIHITA

[Mpupoma OMII Ha ceromnsi HE yCTAHOBJIEHA W 3TO OHA U3 TJIODAJBHBIX 3arajok (u3uku CoJHIA, KOTOPOit
MTOCBAINIEHA JOCTATOYHO oOmupHas o6ubmnorpacdusi. B mureparype 03BydeHbI TPU TOUKK 3PEHUSA HA IPUPOILY

OMIT:
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GMFSS: 1968-2007 (AD /A® ~0.96)
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Puc. 3. Yepemnernoe OMIT CosHia Kak 3Be3JBI 38 COPOK JIET HAOIIOIeHMI

1. OMII — pesysbrar “pazbananca’ maruuraoro noJs Counua [8];

2. OMII, mapsiiy ¢ W3BECTHBIMH TOPOHMJAJBHBIM M ITOJIOMJAJLHBIM [OJSIMH, MOXKET ObITh TpeTbei
KpymHOMAcCTabHOW — cocrasjsiomieii MarautHoro moss  Cosnna, dopMmupyemoit B pesyJibrare
IPOHUKHOBEHUsI HA OBEPXHOCTH 1JI0B6AJIBLHOrO MarHKTHOIO HOJIs U3 JIy4eBOi 30HbI [5];

3. OMII — upoaykr paborbl JuHAMO MexaHU3MOB [9].

Eciim OMII sBasgercs TOMHKO pPE3YIbTATOM YCDPEIHEHUS [MOBEPXHOCTHBIX I[OJIEH, MPUHAIJIEKAIIAX
MEPUOAMYECKH MEHSIOMUMCS TTOJIOUIATBHOMY JIUIOJIO U TOPOUIAIBLHOM KOH(DUTY DAIUH, JIEXKAIIEH B OCHOBAHUN
KOHBEKTHUBHON ODOJIOYKH, TO MBI MOTJIN ObI HAOJIOJATH Ty WJIA WHYIO KAPTUHY IMUKJIMIECKON MepeMEeHHOCTH
OMII ¢ 11-merHuM wam 22-eTHUM TeprogoM. Tako# mepeMeHHOCTHIO, HAIIPUMED, MOXKET ObITh HAaOII0maeMoe
n3menenne aMmuTyasl mepemenHoct OMII ¢ 11-seraum mukaom. Ho, ¢ Apyroit CTOpOHBI, 3Ty K€ BEJIUYUHY
[UKJIa MOXKHO MOJIyYUTh W U3 OMEHHUs JBYX CAMBIX MOIIHBIX dacToT B crekrpe wmoraoctu OMIT Conmia:
“The beat period of the first two periodicities, 26.92¢ and 27.13%, equals 9.5+ 1.1 yr and therefore might
be physically connected with the 11 yr cycle. (Notice that an actual length of this cycle during the 20th century,
determined by sunspot activity, is close to 10.5 yr.)” [2].

Heobxommmo oTMeTuTh TakKe caeayomuii ¢pakt. Kak ceromms n3BecTHO O1aroaaps reInoceiicMOIOrnIeCKIM
HCCIeI0BAHUIM, paauaTuBHasg 9acTh COTHIA BPAIAETCS TBEPAOTEIbHO. /1 9TOr0 HeoOX0AUMO, YTOOBI JTyYeBast
30Ha OblLIa 3aMarHuvYeHa JI00aJbHBIM MAHUTHBIM LOJieM Bcero B Heckosibko rayce [10]. T.e. paguarusuas
qactb CosHIA MpencTaB/IsieT cOO0 MATHUTHYIO 3BE3/Y CO CIa0BIM MAarHUTHBIM 1mojieMm. [IpoHukaer u 3To moJjie
na noBepxuocrb Comana? fBisercs ju OHO 3aTPaBOYHBIM TOJeM Jyisi paborer gunamo? He sapisiercsa jim 310
mosie marepuHcKuM it OMII? 91w u psig Apyrux BOMPOCOB, HAPSIIY CO CJAOXKHOM KapTwHOi moBemenust OMII,
JIEMOHCTPUPYIOT TpyaHOCTH B MHTEeprperaiun npupoasr OMIT.

Eciu OMII me sBisiercd peanbHON KpPymHOMACIITaOHON KOHMUrypanueil, TO Tpu JOCTATOYHO IIUTEIbHBIX
HabJIIOIEHUSIX OHO JIOJIZKHO OCPEIHSAThC U ObITh paBHBIM Hy10. B neiicrsuresibaoctu 2ke OMII He ocpennsiercst
3a 40 jer HAOIOAEHUI, YTO PABHO 10 [JIUTEJILHOCTH JBYM MarHUTHBIM nukJjaMm akruHocru Comrana (puc. 3).
[Mpuyem oTHOIIEHHE NOJOKUTETHLHONO W OTPUIATETHHOTO MOTOKOB DJIM3KO K €IWHUIE, KAaK TOrO U Tpedyer
3aMKHYTasl MAarHUTHAS KOH(MUTYypalusa. ITOT PAKT SIBJISETCS MPAMBIM IKCIEPUMEHTAJbHBIM TTOATBEPKIEHUEM
roro, aro OMII moxker 6bITh ele onHOM rI0baNbHON KoHpUrypalueil MarauTHoro nons CosHia HApsAy ¢
M3BECTHBIMHU MOJIONIAIBHBIM W TOPOUJAIBHBIM KPYMTHOMACIITAGHBIMU HOISAMHA [5].

Ha pwuc. 4 nokaszaHo cMemieare B BbICOKOYACTOTHYIO 0bjacth Bcero crnekTpa mepuogos OMII,
OTIPENIEJIEHHBIX 10 COPOKAJIETHUM HaOofAeHusM. I[lpudem, cambie MOIMHBIE B CIEKTPE IEPUOIBI KOPOUe
nepuosa skBaropuaibaoro Bpamieauss Cosana. T.e. nepemennocts OMII xapakrepusyor nepuoibl, KOTOPbIe
He HabmomaTca B auddepeHmuaabaoM sparennn COoMHI HU 3eMHBIM HAOIIOAATEIeM 110 JBUKEHUIO TeX WJIN
WHBIX [HOBEPXHOCTHBIX IJIA3MEHHBIX 0DPAa30BaHUM, HU METOJAMHU TeJHOCEHCMOIOrH, KOTOPhIE NAl0T KAPTHHY
TOBEPXHOCTHOTO AuddepeHuaabHoro spamenust COTHITA, COBITATAONIYIO C PE3YIbTATAMU 36MHBIX HAOIIOICHUN.
Habmomaembre mo usmepenusm OMII  gormosHuTeIbHBIE CKOPOCTH 3HAYUTEIBHO IIPEBBIMIAIOT CKOPOCTH
TOPCHOHHBIX KOJIEOaHMi. DTOT IKCIEPUMEHTAIBHBINA (aKT TOKa TaKKe He HallleJl CBOero oobsicHenus [11].
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Puc. 4. Bapamu mpeacTaBIeHBl 3HAMEHUS CHHOAMYIECKUX (B CHCTEME OTCUETA, CBA3AHHON C 3€MHBIM HAG/IIOIATEsIEM )
nepuoznos B crexkrpe momuoctu OMII Conrna kak 3Be3apl. Iisa HuX Ha JIEBOM OCH Y OTJI0KEHBI 3HAYEHUS AMILIATYIbI
[IMKOB CIEKTPa MOMHOCTH B rayccax. CoelIMHEHHbIE TMHUAMU 3AII0JHEHHbIE KPYKKW [OKA3bIBAIOT 3HAYCHUS BEIUTAH
CHHOJMHYECKOTO MEpUoIa 0CeBoro Bparmennsi COJTHIIA /71T pa3HBIX MMUPOT, 3HAYEHWs] KOTOPBIX HAHECEHbBI Ha MPaBoi och Y.
ITo ocm X OT/I0KEHBI BEJIMYMHBI CHHOAMYIECKOro nepuoza Ayt ConmHna B AHAX

Bepositho, cBer na npupoay OMIT Comnria Kak 3Be3/bI TOMOTYT TPOJUTh U3MEPeHus CIabbIX MArHUTHBIX
moJiell BHYTPHU TPAHY/ISIIIHOHHBIX S9YEEK, TIe BEIIeCTBO MOJHUMAETCS HA MOBEpXHOCTH m3 Henp CoJsHIa, U HA
rPAHUIAX ITUX $S9eeK, IJe OCTHIBIIee BEIIeCTBO OlycKaercs. lakwe m3mepenusi Hadarbl B 2006 romy mpu
JIOCTATOYHO BBICOKOM MpocTpaHcTBeHHOM paspenienun (~0.2) ma kocmuueckom reseckone HINODE.

Asrop Gnaromapen Tocymapcreennomy (GoHIAY (YHIAMEHTAJBHBIX WMCCIEIOBAHUN YKpPAWHBI 3a MTOMIEPIKKY
BBIIIOIHEHHBIX uccienoBanuil (rpanter: ©25.2/074 u M /364).
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