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The meridional flows of different intensity photospheric magnetic fields in cycles 21-24
were investigated. Data from NSO/Kitt Peak KPVT and SOLIS/VSM instruments for the peri-
od from 1976 to 2017 were used. Three types of time-latitude distributions and meridional
flows were revealed depending on the intensity of the photospheric magnetic fields. The first
type is low-strength magnetic fields. They were distributed uniformly and weakly depended on
solar cycles. The second type is medium-strength magnetic fields. These positive- and nega-
tive-polarity magnetic fields show a wave-like, pole-to-pole, antiphase meridional circulation
with a period of ~22 years. The third type is high-strength (active regions) magnetic fields.
Magnetic fields of both leading and following polarities were distributed symmetrically in the
northern and southern hemispheres and they migrated from high to low latitudes. The results
indicate that high-strength (active regions) magnetic fields are not the main source of weak-
and medium-strength magnetic fields and they do not determine the solar polar field reversal.

BBenenue

MepuaroHaabHbIC ITOTOKHA UTPAIOT BaXKHYIO POJIh BO MHOTHX TIpoOIleccax Ha
Connie. M3ydyenne 3aKOHOMEPHOCTEN MPOSIBICHUS MEPUANOHAIBHBIX TEUECHUN
MarHUTHBIX TMOJIEW Ba)KHO JUIsl MOHUMAaHHs pabOThl coliHeuHoro auHamo. Co-
IJIACHO PSIIy COBPEMEHHBIX MCCIIEIOBAHUN LUKIMYECKUE BapHallid MEPHUIHUO-
HAJIBHBIX TOTOKOB MO3BOJISIOT O0OBSICHUTH U3MEHEHHUS aMIUTUTYIbI ¥ TIPOJOJIKHU-
TEJILHOCTH IIMKJIOB COJTHEYHOM aKTUBHOCTH [4, 5].

[lenapr0 JaHHOTO WCCIIENOBAHUS SIBISAETCS PACCMOTPEHHE BapUallMid IIU-
POTHO-BPEMEHHOTO pacmlpeiejieHus] U MEPUAMOHAIBHBIX TedeHui doTochep-
HBIX MarHUTHBIX noJsied CoJiHIla pa3HOW HaIpsKEHHOCTH B 21-24 nukiax cod-
HEYHOW aKTUBHOCTH.

B pabote wmcmonp30BaHbl CHHONTHYECKUE KapThl (DOTOCHEPHBIX MArHUT-
Heix nojeit oocepBaropun Kur-Iluk KPVT (Kitt Peak Vacuum Telescope) u
SOLIS/VSM (Synoptic Optical Long-Term Investigations/Vector Stokes Mag-
netograph) ¢ 1976 mo 2017 rr. Kaxxnas cuHonTHYeckasi KapTa COIACPKUT HH-
dbopmanuo o nosHoM Kappunrronosckom obopote (KO) Connua u npeacras-
asieT coOOM IMIMPOTHO-IOJTOTHOE pacIpejieieHue 3HauYeHUM HanpsKeHHOCTH
MarHUTHOTO MoJjs, cocrosiee u3 180x360 nukcenel, COOTBETCTBYIOIIMUX COJI-
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HEYHBIM KoopauHaTaM oT -90° 1o +90°, BepakeHHBIX B CHHYCax WUpOoThl 1 0° —
360° o moirore.

Pe3yabTaThl HCCIe10BAHUSA
Ha puc. 1 noka3anbl ycpeaHEHHbIE MO JIOJITOTE IUPOTHO-BPEMEHHBIE pac-
npeaeneHus 3a kaxaplii KO cimabeix dorochepHbix MarHUTHBIX Toneit (|0-5|
['c) monoxurensHoM (1a) u orpunarensHoi (1b) MoMsIPHOCTH, MAarHUTHBIX TIO-
neit cpenneit HanpspkeHHoctu (lc, 1d) B gmanazone [10-25| ['c 1 MarHUTHBIX
noJiel BRICOKOM HampspkeHHOCTH (> [200] I'c), T. €. MarHUTHBIX MOJIEH aKTUBHBIX
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obnacreii (le, 1f). U3 puc. 1 caeayer, 4To mMHUPOTHO-BPEMEHHAs TMHAMUKA Mar-
HUTHBIX [0JIEM HU3KOU, CPEIHEN M BBICOKOM HAIPSKEHHOCTHU CHJIBHO OTJIMYAET-
cs. MarHuTHbIe MOJS HU3KOM HANPSHKEHHOCTH paclpe/iesieHbl paBHOMEPHO IO
BCEM LIMPOTAaM OT KOKHOTO JI0 ceBEpHOro noitoca CojaHLa U UX MUPOTHOE pac-
npesesieHue He 3aBUCHUT OT LIMKIMYECKUX Bapualllii aKTUBHBIX o0jacTed. IToT
pe3yibTaT COrjlacyeTcsi ¢ pe3ysibTaTaMu, MoJydeHHbIMU B pabotax [3, 6], rae
aBTOPBI TIOKA3aJIM, YTO CJIa0ble MarHUTHBIE MOJIST HE 3aBUCST OT (pa3bl COJIHEYHO-
ro UUKJIa U, YTO OHU HE SIBJISIIOTCS MPOAYKTAMHU pacnaja MarHUTHBIX MOJIEH ak-
TUBHBIX 00JIaCcTE|, a OmpeestoTcss (PYHKIIMOHUPOBAHUEM MEIKOMACIITa0OHOTO
JUHAMO.

MarauTHsle 1osisl cpeiHel HanpskeHHOCTH (puc. 1c u 1d) BbiABISIOT 1e-
puoanyeckue, MpoTHBO(a3HbIE, BOJHOOOpA3HBIE MEPUANOHAILHBIC MTOTOKA OT
OJIHOTO IIOJIOCA K APYromMy C MEPHOIOM mopsnaka 22 ner. B Munumymax con-
HEYHOM AKTHMBHOCTH BOJIHBI IIOJIOKUTEJIBHON W OTPULATEIBHOM MOJSAPHOCTHU
HaXOJSITCSl Y MPOTUBOIOJIOKHBIX MOJKOCOB, 3aTEM 9TU MarHUTHBIE TOTOKU MH-
TPUPYIOT K HU3KUM IIUPOTaM, TJA€ OHM COJIMDKAIOTCS M TEpPEeceKaloT KBATOp.
MepuinoHanbHbIN MOTOK KaKI0M MOJSPHOCTH MEPEXOAUT B IPOTUBOMOJI0KHOE
MOJIyIIApUe U MPOJOJDKAET CBOE JBHKEHHE K IPOTHUBOMOJIONKHOMY IIOJIOCY.
NMeHHO 3T MEpPUAMOHAIBHBIE MOTOKU U OINPEIEISAIOT MPOLECC CMEHBI 3HAKa
MarHMTHOTO TOJISI Ha MOJI0CaX B MAKCUMYMaX COJTHEYHON aKTUBHOCTU. JTU Me-
PUIMOHATIBHBIE TEUECHHS MOJTHOCTBIO COTJIACYIOTCS C IUKIMYECKON TUHAMUKON
HIMPOTHOTO PACHPENEIICHUS] KOPOHAIBHBIX JIbIP CBSI3aHHBIX C MATHUTHBIMH I10-
JSIMHA TIOJIOKUTENIbHOW M OTpUIATEIbHOM MoJsipHOCTH [1, 2], Tpaccupyromux
BapUallMM MAarHUTHBIX MOJIEH MOJIOKUTEIbHOW W OTPULIATEIILHOW MOJISIPHOCTH
r100anbHOro MarHuTHOro nosist ConHa.

MarnuTtHble MOJSI BHICOKOW HANPSIKEHHOCTH COOTBETCTBYIOT MAarHUTHBIM
MOJISIM aKTUBHBIX oOnacTed. [10TOKM, COOTBETCTBYIOIIME KaK MOJSIPHOCTU JIH-
JTUPYIOUIUX, TAK U XBOCTOBBIX MATEH, MUTPUPYIOT OT BHICOKUX IHPOT K HU3KUM
CUMMETPHUYHO B CEBEPHOM U F0XKHOM Tosymapusix. OHM HE UMEIOT MPSMOTo OT-
HOIIIEHUSI K CMEHE 3HaKa MarHUTHOTO 1oJis Ha nosrocax ComnHua.
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Ha puc. 2 noka3anbl U3MEHEHUS CPEJIHEN HANPSIKEHHOCTU MArHUTHBIX MO-
JeW IS KOKAOro M3 JIMAna30HOB. 3€JCHBIM IBET COOTBETCTBYET MAarHUTHBIM
nosiam (05| T'c., cunmit — |10-25]| I'c., kpacubiit >|200| I'c. (mpaBas mkana). U3
puc. 2 cleayeT, 94TO MarHUTHBIE MOJIs C1ab0i U CpeIHEeH HANPSHXKEHHOCTH MaJio
W3MEHSIOTCS Ha Pa3HbIX (Da3ax COTHEYHOW aKTHMBHOCTH, T. €. OHU CJIa00 3aBUCST
OT [UKJINYECKUX Bapualluii MAarHUTHBIX MOJIEH aKTUBHBIX 00JIACTEH.

BbiBOABI

Pe3ynbTaThl MOKa3aiu, 4TO B 3aBUCUMOCTU OT 3HAYE€HUSI HAIPSKEHHOCTH
dboTochepHOro MAarHUTHOTO TOJIS BBIJEISIFOTCS TPU THUIIA IIIMPOTHO-BPEMEHHOTO
pacrpeenaeHrss MarHUTHBIX MOJIEH U UX MEPUANOHAIBHBIX TOTOKOB.

[TepBbIii TUTT — 3TO MarHUTHBIC MOJs ciaaboit HanpspkernHoctu (|05 I'c.).
MarauTHbI€ NOJISI KaK MOJ0KUTEIBbHOM, TAK U OTPULIATEIIBHON MOJISPHOCTH pac-
npeAesieHbl PABHOMEPHO OT FOXKHOTO JI0 ceBepHOro mnostoca. CpeHue 3HauYeHuUs
WX HaIpPsHKEHHOCTH, MPAKTUYECKH, HE 3aBUCIT OT IUKIMYECKUX H3MEHEHUM
MarHUTHBIX MOJIEH aKTUBHBIX 00JacTed, UTO CBUACTEILCTBYET B MOJb3Y TEOPUU
MEJIKOMAacCIITaOHOTO JUHAMO UX (POpMUPOBaHUS.

BTtopoii Tum — 310 MaruuTHbIE 10 cpeaHe HanpsokeHHocTH (|[10-25] I'c).
[IupoTHO-BpEMEHHBIE pACTpeeICHUs] MAarHUTHBIX MOJIEH IMOJOXKUTEILHON U
OTPHUIIATETLHON MOJSPHOCTU TMPEACTABISIIOT CO00M BOJIHOOOpa3HbIE, MPOTUBO-
¢da3Hble MEpUINOHAIBHBIE IOTOKH, MUTPUPYIOIIUE OT OJHOTO MOJ0CA K MPOTH-
BOIIOJIO)KHOMY B KaXXJIOM IIMKJIE C MEPUOAOM mopsjka 22 yietr. OHU OTpaxaroT
JUHAMUKY TJ00adbHOTO0 MarHuTHOro moiyis CoJIHIIA M OMPEeNeNsioT IMPOIECC
CMEHBI 3HaKa MarHUTHOTO 1oJis Ha noJirocax ComHia.

Tpetuit TN — 3TO MarHUTHBIE TOJISI BEICOKOW HampsbkeHHocTH (>[200| I'c.),
T. €. JIOKAJIbHbI€ MAarHUTHBIE TOJIS1 aKTUBHBIX 00siacTell. MarHUTHBIE OTOKH CO-
OTBETCTBYIOIIUE KaK MOJSPHOCTU JUAUPYIOIINX, TAK U XBOCTOBBIX TMSTEH aK-
TUBHBIX 00JIACTE MUTPUPYIOT OT BBICOKMX IIUPOT K HU3KUM CHUMMETPUYHO B
CEBEPHOM U 10KHOM Tontyapusix ComHia.

NSO/Kitt Peak magnetic data used here are produced cooperatively by
NSEF/NOAO, NASA/GSFC, and NOAA/SEL. This work utilizes SOLIS data obtained
by the NSO Integrated Synoptic Program (NISP), managed by the National Solar Ob-
servatory, which is operated by the Association of Universities for Research in As-
tronomy (AURA), Inc. under a cooperative agreement with the National Science
Foundation.
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