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Based on visual spectral observations of the Zeeman splitting for Fel 6302.5 A line car-
ried out with the CrAO Tower Solar Telescope, the evolution of the maximum sunspot mag-
netic fields B > /500 G from the 22nd to the 25th solar activity cycles was studied. The values
of the magnetic field and Wolf numbers were averaged over different time intervals. Pearson's
correlation coefficient for the period from 1990 to 2008 on average turned out to be
0.85 £ 0.10, while it was 0.35 + 0.23 from 2009 to 2019.The sunspot magnetic fields are
changed with time cyclically in cycles 21 and 23 (1990-2008) with an amplitude of several
hundred gauss, reaching maximum values at the peak of each cycle, although the synchronici-
ty was not absolute. Meanwhile, the average strength of the magnetic field in the 24th solar
cycle as distinguished from of the Wolf numbers increases monotonically. The results indicate
a possible failure of sunspot formation mechanisms in the period from 2010 to 2018.
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BBenenue

[lepuonuueckne M3MEHEHUS YHUCIA COJTHEYHBIX TSATEH YKa3bIBAlOT HA TO,
YTO UX 00pa30BaHUE CBS3AHO C TJIOOAIBHBIMU TUHAMO-TIporieccamu Ha CoJTHIIE.
C nmpyroit CTOpOHBI, OYEBUAHAS CAMOOPTaHW3AIlMSI MArHUTHBIX TOJEH B KOM-
MAKTHBIC CTPYKTYPhI TTOKA3bIBAET BAKHOCTH JIOKAJILHON JUHAMUKH TYpPOYJICHT-
Ho koHBekuH. Teopust nuHamo [lapkepa u HeKoTOpble HAOIIOAATEIbHBIE 1aH-
HBIC TIPE/IIOJIAraf0T HAJIMYNE CBS3M HANPSHKEHHOCTH MAarHUTHOTO TOJIS TISTCH C
IIUKJIOM cojiHeuHoW aktuBHOCTH [1-3]. Tak, Pevtsov et al. [1, 2] moctpounnu 3a-
BHCHMOCTh YCPEIHCHHBIX 3a TOJl MAKCUMAIBHBIX CYTOYHBIX 3HAYCHWW MarHuT-
HBIX TOJIEH COJIHEUHBIX MITeH OT BpeMeHu 3a nepuoj ¢ 1920 mo 2011 r. Co-
IJIACHO TIOJYYCHHBIM PE3yJIbTaTaM, HaIPsSKEHHOCTh IOJIST MEHSCTCS IUKINYe-
CKH B TpeJeNiax HEeCKOJBKUX COT raycc, JOCTUTas MAaKCUMyMa OKOJIO THKa KaX-
JIOTO ITMKJIA, XOTS CHHXPOHHOCTh HE sBIIsIeTCS abcomroTHOW. OMHAKO 3TO He-
CKOJIBKO IMPOTHBOPEUYUT pe3yiabTaram Livingston and Watson [3], B cooTBer-
CTBUU C KOTOPHIMHU yCPETHEHHbIE MArHUTHBIC TTOJISI TISITEH C HAPSHKEHHOCTHIO B
C TEUCHHEM BPEMEHH CJIa00 MEHSIOTCS B 24 IIUKJIE U HE 3aBUCAT OT (Da3bl IHUKIIA.
3a mepuon ¢ 2010 mo 2015 rr. 3mauenue monss B = 2070 = 20,0 I'c/rox
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(McMath-Pierce Solar Telescope in Arizona), a aist CllyTHUKOBBIX JaHHBIX HMI
SDOB=2050+18,0I'c/roxu.

[lens HacTosIIEH pabOTHl — UCCIIEIOBATh ABOJIOIMIO 3HAUCHUH MarHUTHO-
rO TMOJI COJHEYHBIX MATEH ¢ HampsbkeHHOCThI0 B > 1500 I'c, ycpenHeHHBIX 3a
pa3IMYHbIe TPOMEXKYTKH BPEMEHHU, HA OCHOBE aHAJIM3a CHEKTPaJIbHBIX HAOJII0-

JeHU, mpoBoAMMbIX Ha bamenHom conneunoM teneckone (bCT-2) KpAO PAH
c 1957 r.

Ha0aronenust 1 00padoTKa JaHHBIX

JInst ipoBeICHUS UCCIIeIOBAaHUI MCIIOJIb30BAIMCH JAHHBIC HAOIIOICHUN MaK-
CUMaJIbHBIX 3HAYEHUI MAarHUTHBIX MOJel msaTeH 3a nepuoa ¢ 1990 mo 2021 r.,
HaXOISTIHECS B CBOOOTHOM JOCTYTIE Ha caiire
https://sun.crao.ru/observations/sunspots-magnetic-field, xotopsie caemyror us
BU3YaJIbHBIX CIEKTPAJIbHBIX HW3MEPEHUN pPaCHICIUICHUS 3€€MaHOBCKUX KOMIIO-
HeHT auHuM Fel 630.2 um ¢ g-pakropom 2.5. Ha puc. 1a nokazan npumep CBOJ-
KH C pe3yJbTaTaM1 HaOJII0IeHUH HAMPSKEHHOCTEH COTHEUHBIX TsATeH Ha bCT-2
KpAO PAH. OtmeTum, 4To B cpeaHeM 3a rof B KppiIMy HaCUMTBIBAETCA OKOJIO
200 sicubix nHeu. [Ipu aToM peanibHas omMOKa OJJHOrO U3MEPEHUS MarHUTHOTO
noJist msiteH cocrasisieT £(100-200) Ie.

I'ucrorpamma pacnpenesieHUs] MaKCUMAJIbHBIX 3HAYEHUN HaIpPSKEHHOCTH
MarHuTHoro ot msateH ¢ B > 1500 I'c, Bcero usmepennit N = 31657, ¢ unrep-
Basiom 200 I'c mpuBenena Ha puc. 16. Kak BunHo, HanboJsiee 4acTo BCTpEeUYaroTCs
MATHA C MAarHUTHBIM T0JIEM B Auana3zoHe 3HadeHul ot 1900 mo 2100 I'c, npu
TOM MaKCUMaJlbHble HamnpspkeHHOCTH He mpeBblmaroT 4000 I'c. OTmeTuM Tak-
e, 4TO CpeHee 3HAYEHWE MArHUTHOro moiiga 3a nepuox ¢ 1990 mo 2021 rr.
OKa3ajoch paBHbIM 2121 +£2 I'c.

Uucma Bonbha SBISIOTCS OJHUM W3 OCHOBHBIX KOJWYECTBEHHBIX TOKa3a-
Tenel COMHEYHOW akTUBHOCTU. [losTOMy i MpPOBENEHHS CPaBHUTEIIHHOTO
aHaliM3a Mbl BOCIOJIb30BAINCH JAHHBIMU, HAXOSAIIUECS B CBOOOJHOM JOCTYIIE
Ha caiite KoponeBckoii obcepBatopuu bensrum http://www.sidc.oma.be. I'pa-
(UK U3MEHEHHS CO BPEMCHEM HAIPSKCHHOCTH MAarHUTHOTO Tojs 1siteH B(t),
noctpoernbie 1Mo gaHHbIM BCT-2 KpAO PAH, a Taxke umcen Bonbda W(t),
YCPEIHEHHBIC 3a TOJI U CTJIaKEHHBIX METOJIOM CKOJIB3SIIEro cpeanero (adjacent-
averaging), npeactaeienbl Ha puc. 1B (1990-2008) u puc. Ir (2009-2021).
VYcepenHeHHbIe U CIIIAKEHHBIE 3 MOJToJa U KBapTajl JIAaHHBIE MOKa3aHbl COOT-
BETCTBEHHO Ha puc. 2a u 20 (1990- 2008), a taxke Ha puc. 2B u 2r (2009-
2021).

Hetpyano yoemuthes, uto B 22-23 nukiax, 3aBucumoctd B(t) u W(t) co-
riacyercs ¢ pesynbratamu Pevtsov et al. [1, 2], a moBexenne B(t) u W(t) B 24
rukiie B iepuos ¢ 2010 mo 2015 roga cooTBETCTBYET pe3ysbraraM padoTsl [3].
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Puc. 2.

OOparmraer Ha ceOs BHUMaHUE TPEH], CBSI3aHHBINA C HE3HAUUTEIHHBIM yBe-
JMYEHUEM MarHUTHOTO MOJIA MATEeH B poMexxyTok Bpemenu ¢ 2010 mo 2018 rr.
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(24 nukn). Koaddumuent xoppemsaiun [IupcoHa qisi CriakeHHbIX JaHHBIX B
22-23 nuknax oxoio 0.85+0.10, a B 24 nukne — 0.35+0.23.

BriBOALI
Kpatko chopmynupyem OCHOBHBIE pe3yIbTaThl pa0OTHI.

e VYCpeIHEHHOE MAarHWTHOE I0JIE COJIHEYHBIX MATEH 3a nepuod ¢ 1990 mo
2008 rr. (22 u 23 UMKIIBI) 3aBUCUT OT (ha3bl ITUKJIA COJTHEYHON aKTUBHOCTH, YTO
coriacyercs ¢ pesyibratamu crareii Pevtsov et al. [1, 2].

e B nepuoa ¢ 2010 o 2015 rox (24 uuki) ycpeJHEHHOE MarHUTHOE TOJIe
COJIHEYHBIX MATEH, KaKk U B padoTte [3], cmabo 3aBUCUT OT (pa3bl LIMKIIA.

e Bo3mokHO, B 24 nukJiie npousoliesn c0oil B mpoiiecce nsTHOOOpa3oBaHus,

COIPOBOXTAEMbIN JJOMUHUPOBAHUEM WHBIX MEXaHH3MOB (JIOKAJIBHOE IWHAMO,
NEMPI-mexanusm) [4-7].

PabGora BeimomHeHa mpu momnepkke rpanta PODOU (N20-52-26006) u
Muno6puayku (HIAP Ne0831-2019-0006).
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