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Variations of the weak magnetic fields of the photosphere with periods of the order of
the solar magnetic cycle were investigated. Synoptic maps of the photospheric magnetic field
produced by NSO Kitt Peak for the period 1978-2016 were used as initial data. In order to
study weak magnetic fields, the saturation threshold for synoptic maps was set at 5 G. On the
base of transformed synoptic maps the time-latitude diagram was built. 18 profiles of the
magnetic field evenly distributed along the sine of latitude from the north to the south pole
were selected in the diagram for the further analysis. High latitude fields are known to change
with the Hale magnetic cycle (period ~ 22 years). Unexpected was the presence of the 22-year
variation in weak magnetic fields at lower latitudes. We show that at all latitudes with the ex-
ception of ~ 26° and ~ 33° in the N-hemisphere and ~ 26° in the S-hemisphere, weak magnet-
ic fields cyclically change on average with a period of 22.3 years. For high latitudes, the
magnetic fields of the two hemispheres vary approximately in antiphase. In contrast, equato-
rial latitudes are in phase with high latitude fields of the N-hemisphere and in antiphase with
the S-hemisphere. The phase of the 22-year variation changes gradually with the latitude, yet
sharp phase changes occur when the 22-year variation fails (latitude ~ 26°). A 22-year varia-
tion before and after a period of disappearance develops in antiphase. The amplitude of vari-
ation decreases from poles to latitudes about 40° and changes little with a further decrease in
latitude down to the equator.

MarnautHoe nosie CoJiHIla, OnpeeNsionee BCe MHOT000Opa3ue COTHEYHBIX
SBJICHUM, SIBJIIETCS OCHOBOW JIJI MOCTPOCHUS MOJIENIM COJHEYHOro Iukia [1].
MarHuTHble NOJS CAEAYIOT 22-JIETHEMY LUKIY, KOTOPBIMA MPEACTABISIET COO0M
3aKOH M3MEHEHHUsI MOJIIPHOCTU (3aKOH Xeilla) U MPOSBISIETCS B CMEHE 3HAKa
MOJISIPHOTO TOJIsE OKOJIO MaKCMMyMa COJTHEYHOM aKTMBHOCTH U B CMEHE 3HaKa
BEJIYIIErO U BEJOMOTO MSATEH B MUHUMYME. Llenbio paboThl SIBIsIETCS U3yUEHHE
22-neTHel BapHualuy CIa0bIX MATHUTHBIX TOJICH J1S pa3HBIX HIUPOT.

B kadecTBe MCXOIHBIX JAHHBIX OBLIM UCIIOJIb30BaHbl CHHONITHYECKUE Kap-
Thl (OTOC(HEPHOro MArHUTHOTO TOJISI TIOYTH 3a YEThIPe COMHEUHBIX 1uKIIa (NSO
Kitt Peak, 1978—2016 rr.). CHHONITUYECKHE KAPTHI, YCPETHEHHBIEC TIO JOJITOTE C
Y4€TOM 3HaKa MArHUTHOIO MOJs, ObLIM UCIIOJb30BaHbI MPU MOCTPOCHUU AHa-
rpaMMbl MUpoTa—BpeMs. UToObI MOTYEpKHYTHh BKJIAA CIa0BIX MAarHUTHBIX IIO-
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JieH, Ha KaXJI0W CUHONTUYECKOU KapTe ObLIA OCTaBJICHBI 0€3 U3MEHEHHUSI TOJBKO
MMKCEJIM ¢ noyisiMu MeHnbie 5 I'c, a moius Oonpine 5 I'c nian Meneime —5 I'c
3aMEHSUIMCh TNpeaesbHbIMU 3HadeHussMu +5 I'c unm -5 T'c. IIpeobGpasoBaHHbIe
TakKuM 00pa3oM KapThl UCIOJIb30BAIUCH JIJIsl MOCTPOCHUS JTUAarpaMMbl IIUPOTa-
BpEMSL.
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Puc. 1. Annpokcumanusi JOJATONEPUOJUUECKON BapuallMi MAarHUTHOTO TOJISI CUHYCOUAANb-
HOW (PYHKIMEH: TOHKHE JIMHUU — CKOJIB3SIIee CrIIaKMBaHUE 3HAUYCHHUH ToJs 1o 21 06opoTy;
KUPHBIE JINHUM — allIIPOKCUMAIINS CUHYCOUTATbHON (yHKINEH.

JIunonpHbIA XapakTep BBICOKOUIMPOTHOIO MOJSi: MarHUTHBIE TOJS BBICOKMX HIMPOT (a) B
N-noxymapuu +62° u (c) B S-nonymapun —62° Haxonsatces B npotuBogase. Ha npusksaropu-
aJIbHBIX IIMPOTAaX CTAHOBUTCSA 3aMETHA JOMMHHUpYIOIas poJib N-MOJyHIapus: 3KBaTOpHalIb-
Hele oy (b) HaxomsaTcs B daze ¢ momsiMu N-TIoJyIIapus BRICOKUX IHAPOT (a) U B MPOTHBO-
¢aze ¢ MoIAMH BBHICOKUX IIUPOT S-MOIyIIapus ().

Hama crates siBisieTcst nmpoaonkeHneM paboTel [2], B KOTOpPoOM ObLIN HC-
CJIEIOBAaHbI Bapualliy CJIa0BIX MarHUTHBIX MMosiel ¢oTocdepsr 3a mepuos ¢ 1978
no 2016 rr. Paccmorpeno 18 BpeMeHHBIX NpPOQuUIEH MArHUTHOTO MOJS AJIA
Habopa mupoT ot +62° 1o —62°. B psae padot [3—5] nmokazaHo MPUCYTCTBUE B
MarHUTHOM HoJie Bapuanuii ¢ nepuoaamu ot 0.8 1o 2 net. YToObl NOJYEPKHYTH
JOJTONEPUOANYECKUE U3MEHEHUSI MarHUTHOTO I0Jis, ObUIO MPOBEAECHO CKOJIb-
3si1iee craaxkuBanue 1o 21 obopory. biarogapst criiaxuBaHUIO Mbl 3HAUUTEIBHO
ociabuiu BKJIaJ BapUaluil ¢ IepuoaoM 2 rojaa u MeHsble. /st Beiaenenus noi-
TOBPEMEHHBIX BapUaLii MAarHUTHOI'O MOJIS CIVIAKEHHBIE BPEMEHHBIE 3aBUCHMO-
CTH anmpOKCUMHUPOBAIUCH CHHYCOUAANBHON (YHKIMEH. ANmpoKkcuManus mo3-
BOJIJIA YCTAHOBHUTH, YTO OCHOBHBIM II€PUOJOM BapUallMii MarHUTHOTO IOJS Ha
pa3IUYHBIX IIUPOTax sBIsETCS MarHuTHbIN Lk ConHua. BennunHa 3Toro ne-
proa MOYTH HE MEHSETCS Ul Pa3HbIX LIMPOT U paBHA B cpenHeM 22.3 rona
(puc. 3a,b, )xupHasi JUHUA), T.€. TUIIMYHOM MPOJOJKUTEILHOCTH MAarHMUTHOIO
nukia ComHna (1ukiaa Xeina).

B nanHo# paboTte Mbl TOAPOOHO paccMOTpeENH U3MEHEHHE (Pa3bl 22-€THEN
Bapuanuu. 110ckoJIbKYy CceBEpHBIN U F0KHBIN NOJI0Chl CONHIIA UMEIOT IPOTUBO-
II0JIOKHBIE 3HAKM MarHMTHOI'O IOJIS, TO CJIEIOBAJIO OXKUAATh, YTO 22-JIE€THAS Ba-
puanus uid ceBepa M rora HaxozasTcs B npotuBogasze. Ha BbICOKMX mmpoTax,
KOTOpbIE MBI paccMarpuBaeM (+62° u —62°), MOXKHO BHJIETh 3Ty 3aKOHOMEp-
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HocTh. Ha puc. 1 mpencraBieHo M3MEHEHHE MAarHUTHOTO MOJS AJIS IIUPOTHI
+62° ceBepHOro noayiapus (puc. 1a) u s mUpoThl —62° F0XKHOTO MOTYyIIaApUs]
(puc. 1c), a Takxke nns nmpudKBaTOopUadbHOM mHMpoThl +0.3° (puc. 1b). Bumno,
YTO 22-JI€THUE Bapualuu JUIsl BBICOKMX IIUPOT CEBEPHOIO U FOKHOIO IMOTYIIa-
puit HaxoasTCs B IpoTruBOo(daze. M0OXHO OKUJATh, YTO TIPH MEPEXOie OT CeBep-
HOTO TOJIOCa K IOKHOMY OYJEeT MPOMCXOAUTh MOHOTOHHOE CMeIleHue (hasbl.
OpnHako, Kak MOKa3bIBaeT pHuc. 1b, Ha sKBaTOpe Bapualys HaxoAuTcs B (ase C
BBICOKOHM IIUPOTOI ceBepHOro momymiapus (puc. 1a) u B mpotuBogase ¢ BbICO-
KOM MIMPOTOM F0KHOTO modymapus (puc. 1c).
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Puc. 2. Pe3koe nu3menenue (asel 22-metHerd Bapuanuu. Jloaronepuogndeckas Bapyuanus OT-
CYTCTBYET Ha mupoTtax 26° u 33° N-nonymapus u Ha mupoTe 26° S-nonymapus (cOoii Bapu-
anuu). PucyHKM mokasbIBaroT, 4TO 22-J€THsAS BapHallMd Ha IIMPOTaxX BBIIE M HUXKE cOOs
HaXOJATCS B MPOTHBO(Dase.

Kaxk 6bu10 mokazano B [2], 4151 O0JIBIIMHCTBA HIUPOT aNMpPOKCUMAIIHS ObLiia
BBIITOJTHEHA YCIENIHO M MOKa3aja CyIeCTBOBaHME 22-JIETHEW Bapuallly, 3a UC-
KJIFoUeHHeM mupoT 33° u 26° B ceBEpHOM MHOJIyIIapUuu U 26° B 10KHOM MOJY-
mapuu. [ mupoTel 33° ceBEpHOTO MOMYIIApUs ONPEAEIUTD NIEPUO BapUallluN
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He ynaiock. [llupora 26° xapaktepusyercss mpeobiiajaHueM KOPOTKOIEPUO/I-
HBIX Bapualuil IO CPABHEHUIO C JOJITONEPUOJINYECKUMH BapUALUSIMU, TPUCYT-
CTBYIOLIMMU Ha OCTaJbHBIX IIMPOTaxX. Mbl cpaBHUIU a3y 22-JeTHEN BapUallUU
0 U mocie c0osi OJNronepuoarndeckoil Bapuanuu (puc. 2), COOTBETCTBEHHO
mpoTel 41° (a) u 19° (b) B ceBeprnom nomymmapun 1 —19° (¢) u —33° (d) B 10x-
HOM IMOJYIIAPUHA. DTU PUCYHKH ITOKA3BIBAIOT, YTO 22-JETHAA BapualXs pa3BU-
BaeTcs B MPOTUBO(Aze 10 U rnocie cOosl.
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Puc. 3. [TapameTpsl Bapuaryu MarHUTHOTO TOJIsL: (a) ceBepHoe mourymrapue; (b) rokHOE T0-
aymapue. AMIUIMTYAa Bapuallii — TOHKasl JTUHUS, TMOJIYNEPHOJ — XUpHas JuHHs. Pe3kuit
CIaJ| BEJIMYMHBI TIEPHO/Ia MPOUCXOIUT Ha MHUPOTaxX +26° u —26°. (¢) AMIUIUTYAa Bapualuid B
30HE MATHOOOpa3oBaHMs ISl HHTepBaia mupoT oT +40° no —40°. AMmuTy1a Bapualuu ce-
BEPHOTO IMOJTyIIApUs — KUPHAst TMHUSA, F0)KHOTO MOJTyIIApUsi — TOHKAs JIUHUS.

AMIIIMTY1a Bapyalii YMEHBIIAETCS OT IMOJIOCOB JI0 MHUPOT nopsaka 40°
[2] 1 Mano MeHsIETCS IPU JaJbHEWUIIEM YMEHbBIIEHUHU IHUPOTHI BIUIOTh JO JKBa-
Topa (puc. 3a,b — ToHkas nuHusA). Eciu yBenwmuuTh Macmtad ajisi MHTEpBaja
mupot ot +40° 1o —40°, MOKHO BUAETh 3aKOHOMEPHOE U3MEHEHNUE aMILIUTYbI
BapHuallvil ¢ CUJIbHOW KOppeJAIuel 1ByxX nonymapui (puc. 3¢). AMmiuryaa J1o-
cTUraeT Makcumyma Ha muportax 12.5° u 40° u MmuaumymMma Ha mupore 26°. Ilo-
Jy4eHHBIE PE3yJIbTaThl CBUJIETEIBCTBYIOT 00 OCOOCHHOCTSIX M3MEHEHHUS (a3bl
22-neTHeW BapualMy ISl pa3HbIX MKUPOT. HeoxknaaHHbIM pe3yJIbTaTOM SIBJISIET-
Csl TO, YTO IKBATOPHAIBHBIC TUPOTHI HAXOATCS B (pa3e ¢ CEBEPHBIM MOJIFOCOM H
B mpoTrBO(daze ¢ roKHBIM ToitocoM. Ha mmpote 26°, mocne c6os 22-neTHei
Bapuanuu, HabmogaeTcst n3MeHenue (Gasbl: 10 U mocie cOos 22-neTHss Bapua-
ITUsI pa3BUBAETCs B IPOTHUBO(Da3se.
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