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Synoptic maps of the photospheric magnetic field (NSO Kitt Peak, 1976-2016) were
used to construct a time-latitude diagram. To stress weak magnetic fields in each synoptic
map, only pixels with a field strength of |B| <5 G were left unchanged, while fields B > 5 G
and B < =5 G were replaced by limits of + 5 G or =5 G, respectively, which reduced the in-
fluence of strong fields. The modified synoptic maps were used to plot the time-latitude dia-
gram. Due to this transformation, the time-latitude diagram clearly shows the distribution of
weak magnetic fields over the surface of the Sun. The diagram displays inclined bands asso-
ciated with flows of magnetic fields of alternating polarity drifting from the equator to the
poles of the Sun. The rate of meridional drift of magnetic flows was 17 = 3 m/s for the north-
ern hemisphere and 19 = 2 m/s for the southern. Properties of these flows (surges) and their
relation to changes of polar field sign are considered. Alternating flows of different polarities
are observed between two maxima of solar activity, mainly in the hemisphere where the polar

field is positive. The effect of alternating dominance of one of the polarities is clearly mani-
fested in weak fields |B| < 15 G and is absent for the fields |B| > 50 G.
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Cpenu XapaKTEpUCTUK COJIHEUHOW aKTMBHOCTHM MOKHO BBIJICIIUTH PSiJ SIB-
JIEHUH, CBA3aHHBIX C U3MEHEHHEM PACHPEIEICHUSI aKTUBHOCTH 110 TOBEPXHOCTHU
Connua. MarHuTHbIe 10JIs1, OTBETCTBEHHBIE 3a BOSHUKHOBEHUE U Pa3BUTHE BCEX
BUJIOB COJTHEYHOM aKTHUBHOCTH, pactipeneseHsl o COoJHILy CII0KHBIM 00pa3oM B
3aBHCHMOCTH OT HAIpPsDKEHHOCTH TOJIA U a3kl COMHEYHOro IuKia. Ecnu 3ako-
HOMEPHOCTH paclpesiesIiCHUs] CUIIbHBIX MOJeH (B OCHOBHOM, MOJIE€H COJHEYHBIX
ISTE€H) JABHO W MOAPOOHO M3YYEHbI, TO CBOMCTBA CIIA0BIX MOJEH Hayalu U3y-
4yaThCsl CyUIECTBEHHO Mo3e. [Ipu 3ToM 0Kkazanock, 4To pacnpenesaeHue caadbix
NoJIeH JaleKo HEPaBHOMEPHO U MPOSBISET ONPEACICHHYIO MPOCTPAHCTBEHHO-
BPEMEHHYIO CTPYKTYpY. DTHUM BOIIPOCAM MOCBSIIEHBI pa0boThl [1, 2], B KOTOPBIX
O0OHapy>XeHbl IUKINYECKHE M3MEHEHHS MAarHUTHBIX TOJIEM B BHJIE Yepeayro-
HIMXCS TTOTOKOB pa3Ho# nossipHocTU. B Hacrosimieit pabore npoaokeHo U3y-
YEHUE CBOMCTB ATUX MOTOKOB, UX CBSI3U C MEPUOJNYECKUMU U3MEHEHUSAMU COJI-
HEYHON aKTUBHOCTH.

Ha ocnoBe cunonTuueckux kapt GporochepHOro MarHuTHOTO ToJist obcep-
Baropun NSO Kitt Peak (1978-2016 rr.) usyueHo pacrpeeieHue MarHUTHBIX
MOJIEN MOJIOKUTEIbHON U OTPULATEIBbHON MOJISPHOCTH MO noBepxHOCcTH COH-

79



«Conneynas u coaneyno-zemuasn usuxa — 2021y, Cankm-Ilemepoype, Ilyakoso, 4 — 8 okmabps

1na. CUHONITUYECKHUE KAPThI, YCPEAHEHHBIE 11O JOJITOTE C YYETOM 3HAKA MArHUT-
HOT'O TOJISI, UCTIOJIb30BaHbI MPHU MOCTPOCHUM JUarpaMmbl mupoTa—Bpems. Uro-
OBl TOAUEPKHYTh BKJIAJ CIA0BbIX MOJICH JIsl KaX0M CUHONTHUYECKON KapThl ObI-
JI0 YCTaHOBJIEHO HachlleHue npu S I'c.

OcHoOBHasi 0COOEHHOCTh MOJYYEHHON AMarpaMMbl IIUPOTa—BpeMs — 3TO
4yepeI0BaHUE MOJIOC IIMPUHON MOpsAIKa OJHOrO roja ¢ JOMHUHHPOBAHUEM IIO-
JIOKUTENBHOTO WM OTPULIATEIBHOTO MATHUTHOTO TOJISl. DTH MOJOCHI MPE/ICTAB-
JSI0T cOO0¥M MOTOKM MAarHUTHOTO TOJIs, KOTOPbIe HAYMHAIOTCSI TIOYTH Y DKBATO-
pa u IpeidyloT K MOJSPHBIM paiioHaM. HakiioH 3THUX mojoc Ha AuarpaMme ro-
BOPHUT O TOM, YTO BO BPEMEHU JOMUHUPYIOLIAS MOJISIPHOCTh CMEIIAETCS 10 IIU-
porte.
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UepenoBanue I0JI0C € IMOJO0KUTEIBHONM U OTPULIATENIBHOM IOJISPHOCTBIO,
I10-BUIMMOMY, CBSI3aHO CO 3HAKOM IIOJIIPHOTO MoJis. M3 mecTu nepuonos ¢ Io-
CTOSIHHBIM 3HAKOM MOJISIPHOTO MOJs B 5 ciydasx HaOJtolaeTcss 3aKOHOMeEp-
HOCTh: IIMKJIMYECKUE U3MEHEHUS MOJSPHOCTH ITOTOKOB MPOSIBISAIOTCA B TOM II0-
JyIIapuH, B KOTOPOM IOJISPHOE I0JIE€ MOJOKUTEIBHO U HE MPOSIBISIIOTCA B I10-
JyLIapuH ¢ OTpULATENbHBIM nojeM. Ha puc. 1 nmokasaHo, kak MeHsieTcsa BO Bpe-
MEHHM MarHuTHoe mnoje Ha mupore 40° rokHOro mosymapus. MakCUMyMbl U
MUHUMYMBbI KPUBOM Ha pHUC. | COOTBETCTBYIOT IOJIOKHUTEIBHBIM U OTPULIATENb-
HbIM MarHUTHBIM MOTOKaM. BUAHO, YTO TOMUHUpPYIOIIAas NOJSAPHOCTh OTOKOB
MarHMTHOTO TOJIs (Surges) NepUoJAMYeCcKr MEHseTcs. DTa Bapualusi HaOJroa-
ercs B TedeHne 9 net ot oxuoro rush-to-the-poles (RTTP) go npyroro. RTTP —
OTOKM MarHUTHOTO TOJIsl, OTMEYEHHbIE HA pUcC. | TPUXOBKOU, KOTOPbIE HAYU-
HAITCA Ha mmMpoTax ~40° U UMEIOT Ty K€ MOJIPHOCTh, YTO U XBOCTOBBIE COJI-
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HeuHbIe NATHA. [Ipuxoa 3TUX MOTOKOB K MOJIFOCAM COBMAAAET C MEPENOIHOCOB-
KOW MOJISIPHOTO I10JI.

Bapuaiuu nosisspHOCTH NOTOKOB HaboAat0Tes i a3kl cnajga, MUHUMY-
Ma U ¢a3pl pocTa COMHEYHOU akTUBHOCTH OT oJHOro RTTP no npyroro. Uerkipe
MIPOMEXKYTKA BPEMEHH, B TEUEHUE KOTOPBIX MOJSAPHOCTH MOTOKOB MEPUOAUYE-
CKHM MEHSETCS], B CyMME COCTaBIISIIOT nopsiaka 40 ser.

B 3aBHCMMOCTH OT HIMPOTHI CTPYKTYypa YEpPEIOBAHUS MOJSIPHOCTEN MEHS-
ercs. Ha puc. 2 nokazaHo U3MEHEHHE MarHUTHOIO TOJIsl B MHTEPBAJIE IIUPOT OT
—20° mo —50° ¢ marom 5°. JIjs HArIsiAHOCTU KpUBbIe cMelieHbl Ha +1 I'c oTHO-
CUTEJIBHO APYT Jpyra. MakCUMyMbl ¥ MUHUMYMBbI KPUBBIX COOTBETCTBYIOT I1O-
JIO)KUTETLHBIM U OTPHIIATEIILHBIM ITOTOKaM, apeidyronmm K momtocam ComHIa.
MOXHO BUAETH, YTO HA Pa3HBIX MIUPOTAX MAKCUMYMBl U MHUHUMYMbI KPUBBIX
CMEIIEHbI OTHOCUTENBHO JpyT Apyra. HakiiOHHBIE mpsiMble HA PUC. 2 MOKAa3bI-
BAIOT, KaK MOJIOKUTEIbHBIE MOTOKA CMEIIAIOTCS MO IIUPOTE B 3aBUCUMOCTH OT
BpeMeHU. HakiloH 3THUX NpsAMBIX MO3BOJSET OLEHUTHh CKOPOCTh MEPUIMOHANb-
HOTO Jipeii(ha MarHUTHBIX MOTOKOB V, KOTOpasi HECKOJIbKO OTJIMYaJiach IS Ce-
BEPHOT'0 M I0KHOTO mosymapuii: Vy=17 £ 3 m/c u Vg= 19 £ 2 M/c, cooTBeT-
CTBEHHO.
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[Tpu mocTpoeHnn auarpamMmbl MIMPOTa—BpeMs moist ¢ moaynem |B| > 5 I'c
HE HCKIIIOYAINCh, @ ObUTM 3aMEHEHBI NpPEeNbHBIMU 3HaueHusMu +5 u —5 I'c.
YToOb! BBISICHUTH, KAKH€ UMEHHO 3HAUCHHSI MAarHUTHBIX MOJIEH SBISIOTCS OIMpe-
JNENSAOMKUMHA U1 BOBHUKHOBEHHUS YEPENYIOIINUXCA MOTOKOB PAa3HOM MOJSPHO-
CTH, OBUIM PacCMOTPEHBI IUAarpaMMbl IIMPOTa—BpEMs ISl TPEX IPYII MarHUT-
HEBIX mmojieit: ot 0 1o 15 I'c, ot 15 g0 50 I'c u o 6onmbiie 50 Ic.

Ha puc. 3 npencraBieHO U3MEHEHHE ITUX MAarHUTHBIX IIOJIEH Ha IIMPOTE
40° roxxHoro nosymapus. [leppuogudeckas cMeHa 3HaKa MarHATHOTO IOJS OT-
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yetnuBo mposiBisierca mis noned 0—15 I'c or omnoro RTTP nmo npyroro
(puc. 3a). ns cpeaneit rpynmnel 15-50 I'c dyepemoBaHue MOJSIPHOCTEH cCyliie-
CTBYET TOJIbKO TPHU JIOCTATOYHO BHICOKOM YPOBHE COJTHEYHOW aKTMBHOCTHU M Ba-
pHalMU UCUYE3at0T 0K0JI0 MUHUMYMa (puc. 3b). Ilepuoguueckue usmMeHeHus Mo-
JSIPHOCTEHN MOYTH MOJHOCTHIO OTCYTCTBYIOT Jyist mojei |[B[>50 I'c (puc. 3c). Ta-
KUM 00pa3oM, uepeloBaHHE JOMUHHUPYIOIIEH MOJSPHOCTH MOTOKOB SIBIISETCS
XapaKTEPHBIM CBOMCTBOM CJIA0BIX MOJEH.

%é/\m/\n

”dl;RTT/WVWV%
20_- n%/"\,,\; A{\ /
v V\/\]%

c B>50G

B, gauss

T T T T T T T T T T T T T
1980 1985 1990
Date

Puc. 3.

[Tomy4yeHHbIe pe3ynbTaThl CBUIETEILCTBYIOT O MPUCYTCTBUU B poTochepe
MIOTOKOB MAarHUTHBIX IOJIEH C YEPEIOBAHUEM JOMUHUPYIOLIEH MOJISIPHOCTU. DTH
MOTOKH OOJAJAar0OT PSAAOM YCTOMYHMBBIX XapaKTEPHBIX OCOOEHHOCTEH M TOSBIIS-
FOTCSI WJIM UCYE3AI0T B CBSI3U C NIEPEMEHOM 3HAKA MOJISPHOTO MOJIS.
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