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Variations of the azimuthal magnetic fields of the Sun in the 24-25 activity cycles of the
activity cycles according to the SDO/HMI telescopes are considered. To identify azimuthal
magnetic fields, the analysis of daily observations of LOS magnetic fields from the regions
near the solar limb was performed. It is shown that with a sufficiently large averaging of the
data, large-scale structures are distinguished that can be interpreted by horizontal magnetic
fields directed along the East-West line. Azimuthal magnetic fields are visible both in the low-
latitude zone and at high latitudes. Azimuthal fields at the same latitudes have opposite direc-
tions in the northern and southern hemispheres, and also change sign in even and odd cycles
of activity.

The mechanism of formation of global azimuthal magnetic fields and their role in the
cycle of solar activity is discussed. The near-surface azimuthal magnetic field is closely relat-
ed to the activity cycle. Apparently, the azimuthal field is formed from U-shaped flux tubes of
active regions (AR). Due to the presence of the tilt angle AR during differential rotation, the
subsurface magnetic fields are pulled in the azimuthal direction. The role of azimuthal mag-
netic fields in solar activity cycles is considered. A scheme for generating a magnetic field
according to a scheme different from Babcock-Leighton dynamo models is proposed.

Beenenne

ConHeuyHasi HUKIMYHOCTD MPOSIBISAETCS KAaK yHIOPSAIOYECHHBIN MPOLECC BO3-
OyXIEeHUS U TUCCUIIALIMY MAarHUTHOIO MOJIS U SIBJISIETCS CIEACTBUEM UHIYKTHUB-
HOT'O JIEWCTBHSI MOTOKOB JKUJIKOCTU Ha KPYIHOMAcCIITAOHbIE MAarHUTHBIE ITOJIS.
Conueunslii ¢oTtochepHbIi MarHUTHBIM MOTOK (DOPMHUPYETCS MPHU BCIUIBITHH
TOPOUJAIBHBIX MarHUTHBIX NoJjel u3 Heap CosHia B BUJE aKTUBHBIX o0iacTeit
(AO), mpenmyI11eCTBEHHO B BUI€ OUIOJISIPHBIX CTPYKTYP.

B nanHOll pa0oTe BBINOJIHEH aHaIM3 HAOJIOJACHMM MArHUTHBIX IOJeH
BJI0JIb JIy4a 3PEHHs, HO OCHOBHO€ BHUMAaHHUE YJIEJIICHO BBIICICHUIO T'OPU30H-
TaJIbHBIX KPYITHOMACIITAOHBIX MarHUTHBIX TOJIEH.

Ha ocHoBe HaOdr0AaTEeNbHBIX AAHHBIX MPEIJIOKEH MEXaHU3M (HopMHpOBa-
HUS MPUITOBEPXHOCTHOTO MArHUTHOIO NOJIS M OPMUPOBAHUS UCTOYHUKOB IS
TEHEpaLry CIEAYIOIIEro [IUKIJIa aKTUBHOCTH.
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BoigesieHue a3MMyTaJIbHBIX MATHUTHBIX MOJIEH

[Ipsimble U3MepeHUs: TOPU3OHTAIBHBIX MArHUTHBIX MOJIEH MOTYT OBITH BbI-
MOJIHEHBI TIPU HAOJIOJEHUAX MOJHOIO BEKTOpa MAarHUTHOrO mojs Ha ¢oTocde-
pe. BmecTe ¢ TeM CymeCcTBYIOT CHOKHOCTH PErMCTpallid U HHTEPHPETALUU
CUTHAJIa MOMNEPEeYHON KOMMOHEHTHI Mojisi. [lockoybky HaOIIOJeHUsT TOPU30H-
TaJbHBIX MAarHUTHBIX MOJIEH 3aTPyAHEHBI, BOCIIOIb3YEeMCsl IaHHBIM HAOIIOACHUI
IPOAOJIBHOW KOMIIOHEHThI MarHuTHoOro noss. bynem paccmaTtpuBath 00sacTH
BOJIM3M COJHEYHOro JMMOa, TJIe a3UMyTallbHasi KOMIIOHEHTa MarHUTHOTO IOJIS
MO’KET OBITh BUJHA MOJ] HEOOIbIIUM yriioM. JlJis dydiiero onpeaeneHus a3umy-
TaJbHOM KOMIIOHEHTBI MOYKHO PAaccMaTpHUBaTh Pa3HOCTh MHTEHCUBHOCTH Mar-
HUTHBIX ToJiel BONM3HM BoctouHoro (E) u 3anagnoro aum60B (W). OCHOBHBIMH
JAaHHBIMU B JAHHOW paboTe SBISUIMCH JAaHHBIC HAOJIOIEHUS MAarHUTHBIX MOJIEH
HMI/SDO.

Ha puc.1 npencraBneHa auarpaMma pa3HOCTH MArHUTHBIX —IOJEH
(BE-BW). [lns ymeHblIeHUS IIyMa €XKeJIHEBHbIC 3HAUCHHS] HA KaXKJIOM HHTEp-
BAJIC IIMPOT CTIIAKUBAIIUCH CKOJIB3SIIUM OKHOM 27 JTHEH.
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Puc. 1. Pa3HoCTh U3MepEHU MArHUTHOTO 110JI1 HA BOCTOYHOM U 3anaaHoM jumoe (Bg-Bw)
o gagasiM SDO/ HMI.

B 30H€ 00pa3oBaHus COTHEYHBIX MATEH MBI BUJIUM YHUIIOJISIPHBIE 00JIaCTH.
HaGnrogaeTcs mmpoTHBINA apeid obmacteid oqHOTO 3HAKA B TCUCHUE ITUKJIA aK-
TUBHOCTH OT CPEIHUX MIUPOT K 3KBaTopy. [lomo0HBIN METOT 1 KapTHHA pactpe-
JIeJICHUS MAarHUTHBIX ITOJICH HaOmroamuck B [1, 2].

®opmMupoBaHNs MPUIIOBEPXHOCTHOI0 A3MMYTAJIBHOI0 MATHUTHOT'O OJIA
W3 ananu3a exXeHEBHbIX JAHHBIX HAOMIOJEHUN MPOAOJIbHBIX MAarHUTHBIX
noJsield nonHoro nucka ConHila Mbl OOHAPYXWIM pa3HUIy HANpaBJICEHUNA Mar-
HUTHBIX TI0JIEH y BOCTOYHOrO M 3amajaHoro JuM6oB Connna. Ha mmpoTHO-
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BpEMEHHOH auarpammax (puc. 1) BUAHO, 4yTO 00JaCTH MapaMeTp pa3HOCTH UH-
TEHCUBHOCTM MArHUTHBIX MOJ€H (OPMHUPYIOT JIONTOXKHUBYIIHE KpYIHOMAC-
mTaOHbIE CTPYKTYpPbl, KaK B HU3KOIIMPOTHOW, TaK M BBICOKOUIMPOTHBIX 00JIa-
ctax ConHnma. BO3MOXXHO, 3TO CBHAETENBCTBYET O CYIIECTBOBAHHM KPYIIHO-
MacIITaOHOrO a3uMyTaJbHOIO MarHuTHOro mnojis. KpynHomacumrabHble a3umy-
TaJbHbIE MAarHUTHBIE IIOJII MOTYT JOIIOJIHUTH MOJEIM I'€HEPALUH COJHEYHBIX
LUKJIOB.

MBI MOXXEM NPEANOIOKNUTh, YTO JUISl COJIHEYHOM LMKIWYHOCTH BayKHO
MHO>XECTBEHHOE BCIUIBITHE AR B KaXJOM IMOJYIIApUU, & TAKXKE CMEIICHUE
cpenneii mupoThl AR k skBaTOpy, Ha3piBaeMoe Oaboukamu MayHepa U 3aKOH
Ixos. PaccMoTpumM sBomtonnio AByx cocennux AR1 u AR2 (puc. 2). A Bcnen-
cTBUE 3aKOoHAa MayHzepa 1 J[>Kosl IIUPOTHOE PACCTOSIHUE MEXKAY BEAYLIUM IIST-
HoM niepBoit AR1 (L1) u xBocToBbIM nisiTHOM BTOpoil AR2 (T2), MeHble uem
Mexay XBOCTOBBbIM MsATHOM nepBoit AR1 (T1) u Begymum nsitHom BTopoit AR2
(L2). OT0 npUBOIUT K NPEUMYUIECTBEHHOMY MEPECOECIUHEHUIO MATHUTHBIX MO-
neit L1 u T2 u popmupoBanuto cuiioBoit TpyOku mexay T1 u L2. Takum mexa-
HU3MOM 1oJ ¢potocepoit hopMupyeTcs a3uMyTalbHOE MarHUTHOE 1oJ1€e (ITyHK-
TUpPHAas KOPUYHEBas JTUHUS).

-

— o
e

Puc. 2. Cxema GpopMHUpOBaHUS a3UMYTAITBHOTO MAarHUTHOTO TOJISI IO poTochepoid. a) BBITS-
IMBaHUE CUJIOBOM TPyOKM MarHuTHoro noist AR B a3uMyTaJbHOM HanpaBlIEHHUH BCJEJICTBHE
Qg QepeHIraIbHOr0 BpalieHus. b) B3aMMOACHWCTBUE BEIYIIMX M XBOCTOBBIX 4YacTed JBYX
AR u ¢popmupoBaHuEe HOBOTO a3UMYTaJIbHOTO 10JIs o GpoTochepoit.

Puc.3. Cxema cyuiecTBoBaHus
a3UMYTaJbHBIX MAarHUTHBIX TOJIEH
B KOHBEKTMBHOH 30He ComHua.
CymectBytor n8e obsactu. OnHa
OKOJIO OCHOBaHHMSI KOHBEKTUBHOM
30HBI U BTOpas moxa (otocdepoit
OKOJIO ITOBEPXHOCTH.
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Ha puc. 3 npencrasiena cxema pacnpeaeneHus a3uMyTajabHbIX MarHUTHBIX
II0JIEM B COJHEYHOW KOHBEKTMBHOM 30HE. Ilpy BCIUIBITMM M B3aUMOICHUCTBUU
MHOTHX AR B kaxaoMm nonymapud noja ¢ortocepoit GopMUPYIOTCS a3uMy-
TaJbHbIE MarHuTHeIE nosis. HampaBnenue 3Toro asumMyTaibHOIro nosis nop ¢o-
ToCc(epoil MPOTUBOIIOJIOKHOMY TOPOUAAIBHOMY MarHUTHOMY IIOJIIO B 30HE Te-
HEpaluy y OCHOBAHUsI KOHBEKTUBHOM 30HBI.

BbiBOABI

Ham ananu3 nmo3Bonui UIEHTU(PUIUPOBATH JIOJITOKUBYIIUE CTPYKTYpHI,
YTO MOKHO OOBSCHUTH CYLIECTBOBAHMEM KPYIMHOMACIITAOHOTO a3UMYTaJIbHOIO
MarauTHoro moiss. Ilpennoxkena cxema (OpMHUPOBAaHHS HMPUIOBEPXHOCTHOTO
a3uMyTaIbHOTO 1moJist B'r. Takoe MarHuTHOE 1ojie (POPMHUPYETCS IPU BBITATHBA-
HuM U-00pa3HbIXx TpyOOK BCIUIBIBIIMX AaKTHUBHBIX oOsacteil. MHOXKECTBO
BCIIBIBIIMX AO (opMHUPYIOT €IMHOE OCECMMMETPUYHOE MAarHUTHOE IOJIe,
UMEIollee KaK a3UMYTaJbHYI0, TaK U OJOUAAIbHYI0 KOMIIOHEHTY.

PaGota BeinonHena npu noaaepxke npoekra PH® N 23-22-00165.
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