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SUNSPOT MAGNETIC FIELDS ACCORDING TO MEASUREMENTS
WITH MOUNT WILSON OBSERVATORY AND RADIO EMISSION
F107 DURING DECLINING AND MINIMUM PHASES OF CYCLE 24
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A comparative analysis of the evolution of the maximum magnetic field strengths of
sunspots obtained with the Mount Wilson Observatory and the spectral flux of radio emission
at a frequency of 2.8 GHz (F10.7) during the declining and minimum phases of the 24th cycle
of solar activity (2015-2019) was carried out. An anomalous behavior of the magnetic field of
sunspots with a strength > 1500 G was detected, which is in good agreement with the results
of observations with the BST-2 telescope of CrAO RAS. Despite a slight increase in the aver-
age values of the magnetic field from 2015 to 2017, a scatter plot for F1o7 and Wolf numbers
did not show any peculiarities. This indicates the decisive contribution to the solar activity
index Fo7 of the thermal bremsstrahlung mechanism of radio emission. The influence of the
cyclotron radio emission from active regions on the F10.7 index behavior over long time
scales is discussed.
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BBenenue

B Hacrosiee Bpemsi OlHUM U3 HauOoJiee MOMyJIsIPHBIX MHAEKCOB COJIHEY-
HOM aKTUBHOCTH SIBJSIETCS MHIEKC F107 — CHEKTpanbHBIA MOTOK paguou3iIyye-
HuUs oT Beero Aucka CosHila Ha JrHe BoJHbI 10.7 cM (puc. 1a). O onpenens-
€TCsl TOPMO3HBIM W MarHUTOTOPMO3HBIM (IIUKJIOTPOHHBIM) MEXaHU3MaMH pa-
JTUOU3IIy4eHUs B akTUBHBIX oOsacTsax (AO). OmHako A0 CUX TOP BOMPOC O
BKJIaJIe TETUIOBOTO M IMKJIOTPOHHOIO M3JIy4deHHs B MHAEKC Fip7 octaercsa oT-
KPBITBIM.

B AO mwmxHEN KOPOHBI ¥ TIEPEXOAHON 00JIACTH, T/Ie BEIMYMHA WHAYKITUU
marauTHOro mons B = 10°-10* I'c, MHKPOBOTHOBOE M3IyYEHHE CONHEUHBIX aK-
TUBHBIX OOJacTedl ¢ jmHOW BOJHBI 1-30 CM MOXET OMpEeNesAThCS IHUKIIO-
TPOHHBIM MEXAHU3MOM TE€HEpallud Ha BTOPOM W TPEThEH TapMOHUKE DJJICK-
TPOHHOM TUPOYACTOTHI wg = €B /(MC), rme € m M — Macca U 3apsi JIEKTPOHA
COOTBETCTBEHHO U C — CKOPOCTh CBeTa. M31IyuyeHrne BOZBHUKAET B HEOTHOPOJIHOM
MarHUTHOM TIOJIC HAaJ] COJHCYHBbIMHU TsiTHaMu B (puc. 1b) rupope3onaHCHBIX
ciosix [1-2]. PaHee MBI OMBITAINCH OICHUTh BKJIA]] ITMKIOTPOHHON KOMITOHCH-
Thl B UHAECKC F17, HCX0OAs M3 0COOCHHOCTEN MOBEACHUS MAarHUTHOTO TMOJIS TIsi-
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TeH By ¢ HanpspkernHocThio > 1500 I'c mo usmepenusm Ha bCT-2 KpAO B 24
rukie. OIHAKO BONMPOC O BO3MOJKHBIX OIIMOKaX M3MEPEHHH OCTAJICS OTKPHI-
TBIM.
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CpegHekBapTanbHble 3Ha4YeHUA Yucen Bonbda PacnonoeHue rtpope3oHaHCHbIX cnoee Ha ConHue
a

Puc. 1. a — Jlmarpamma paccessHusI TOTOKA paguon3inydeHus F1p7 u uncen Bonbda W Ha daze
MHUHHMYMa, pOCTa 1 MakcuMyMa 24 nukia (cepblii IIBET), a Takke ¢asze crnaja 1 MUHAUMyMa
(uepnsiii 118eT). Koadduumentsr koppessiiuu R mexny Fip7 1 W Ha dase pocra (2009-2014)
u daze crnana (2015-2019) coorBercTBenHo paBHbI 0.98+0.04 u 0.96+0.06, b — CxemaTnue-
ckoe nzobpakenue rupopesonancHeix cimoeB AO (http://www.astronet.ru/db/msg/1210270).

[lens HacTOsIEH pabOTHI — MPOBECTU CPABHUTEIIBHBIM aHATIU3 IBOJIOLUU
JUIS. MAKCUMAJTBHBIX HAIPSKEHHOCTEH MAarHUTHOTO TOJISI MATEH, MOJIYYEHHBIX B
Mount Wilson Observatory (MWO) ¢ Bywo > 1500 I'c, uncen Bombsdpa W u
CIEKTpaJbHOTO TOoTOKa paauousnydeHus: Connma Fip7; Ha dase cmaga u MuHU-
myma 24 mukia conHeuHoi aktuBHOCTH (2014—-2019 rr.). CpaBHUTH MOTy4YEH-
HbIe pe3ynbTarhl ¢ JaHHBIMU BCT-2 1 mombITaThCS OLIEHUTH BKIJIA]T ITUKIOTPOH-
HOM KOMIIOHEHTHI B MHJEKC F1g7, cxomst u3 nanabix odcepBaropun MWO.

Ha6a1oneHust 1 00padoTKa JaHHBIX

Jlnst mpoBeieHHsI UCCIIEIOBAaHU HMCIOJb30BAIUCh MaKCUMAJIbHBIE 3Haue-
HUSIX MarHUTHBIX Toyiel msateH 3a nepuos ¢ 2014 mo 2019 rr., Haxoxasmmecs B
cBoOoaHOM Joctyrne Ha caiite ftp://howard.astro.ucla.edu/pub/obs/drawings, ko-
TOpBIE CIACAYIOT M3 BU3YAIBbHBIX CIICKTPAJIbHBIX M3MEPEHUHN pacIlerieHUs 3ee-
MaHOBCKUX KoMmrnoHeHT jinHuu Fel 630.2 um ¢ g-daktopom 2.5.

st aucen Bonwsda, KOoTOpble SBISIOTCS OJHUM M3 OCHOBHBIX KOJIHYE-
CTBEHHBIX MMOKa3aTeJeil COJTHEYHOW aKTUBHOCTH, Mbl BOCTIOJIB30BAJIUCH JIAHHBI-
MU, HaxoJsIuecs B CBOOOTHOM JTocTyre Ha caiite KoponeBckoit o6cepBaropun
Benprun http://www.sidc.oma.be. MbI HUCHOIB30BAN TAKXKE PE3YIbTATHI €XKe-
JTHEBHBIX M3MEPEHUI, TTOTOKA paauou3iydeHus Fig7, omyOIuKoBaHHBIC HA caii-
te HamumonampHoro aemaprameHTa mo okpyxkatomiei cpeme CIIIA (National
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Centers for Environmental Information) — https://www.ngdc.noaa.gov/stp/solar/solar-
indices.html.

CpenHekBapTaabHbIe W CIJIAKCHHBIE TpahuKd W3MEHEHHS CO BPEMEHEM
HaIPSHKEHHOCTH MarHUTHOTIO TOJIS NSATEH, cTpousuch 1o JaiHeiM bCT-2 KpAO
PAH (puc. 2a) u MWO (puc. 2b). IIpu 3ToM aiist GOJIBIICH HATJISTHOCTH MBI
TaKkKe MPUBJICKINU 3Ha4YeHUs uHIekca Figo7. Kak BumgHO, Ha (dasze crama 24-ro
[[MKJIa MarHUTHBIE MOJIS MsITeH, u3Mepennsle B MWO, Takke Kak U 1o JaHHBIM
B KpAO BenyT cebst aHOMalIbHBIM 00pa3oM (CM. TakKe pUC. 3) — MAarHUTHOE T10-
ae pacteT ¢ 2015 mo 2017 rr. O0paraer Takke Ha ceOs BHUMaHUE, YTO KOd(-

dbunmeHT koppensauun R mexay Bywo 1 unciamu Bonbda W okazaiicst paBHbIM
0.19+0.21.
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Puc. 2. DBodronus cpeHEeKBapTAIbHBIX YCPEIHEHHBIX 3HAUYCHHUH HANPSHYKEHHOCTEH MarHuT-
HOTO TOJISI COJTHEUHBIX TsATeH Ber 1 Bywo 1 3HAaYeHMI moTOKa paanonsinydeHus Fip7 B mepu-
oxc 2014 o 2019 rr.
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CpeaHekBapTanbHble 3HaYeHuA ynucen Boneda

a

CpegHekBapTanbHble 3HaYeHuA yucen Bonbda

b

Puc. 3. a — JluarpamMmMsl paccesiHusl CpeAHEKBapTaIbHbIX 3HaueHui Ber 1 W ¢ 2009 no 2014
rr. (cepsiit 1Bet) 1 ¢ 2015 mo 2019 rr. (yepHbIii 1BeT), b — 3nauenus Bywo u W (3a mepuon ¢
2014 o 2019 rr. R =0.20 + 0.22). Ha ¢a3e cnaga 24-ro 1ukia, MarHUTHBIE TOJIS TISITEH Be-
IyT ce0s aHOMaJIbHBIM 00pa3oMm.

MOHO TIPEANOI0XKNTh, YTO BKJIAJ IUKIOTPOHHOW KOMIOHEHTHI M3ITyde-
HUS B UHACKC F107 momxeH Bo3pactatsh ¢ 2015 mo 2017 rr. u3-3a aHOMaJIbHOTO
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MOBEJCHUSI MArHUTHOTO MOJISI MATEH. DTO MPEANOJIaraeT, 4To C Y4€TOM «HOp-
MaJIbHOT'0» YMeHbIeHus yucesn Bonbda Ha dase crnana Ha quarpaMMax pacces-
Hus 1 W u Fyg7 (puc. 12) B 3a1aHHBIN NEpHOT BpeMEHHU JTOJDKEH HAOII01aThCs
3aMEeTHBIN POCT HAKJIOHA perpeccuoHHoM npsiMoi. [lockonbKy 3TO He HaOIO1a-
€TCs, TO MBI PUXOJUM K BBIBOJY O MPEHEOPEIKUMO MaJIOM BKJIaJle IUKJIOTPOH-
HOM KOMIIOHEHTHI B MHJIEKC F1q 7.

BoiBOABI
Kpatko chopmynupyem OCHOBHBIE pe3yabTaThl paOOTHI.

e Kak crnemyer m3 aHaim3a HBOJIOIUN YCPETHEHHBIX 3HAYCHUN HATPSIKCH-
HOCTH MarHMTHOTO MOJISl COJIHEUHBIX MTeH Bywo 1 unaekca Fig7, a Takke nua-
IpaMMBbl PacCesHUS MEX]ly MarHUTHBIM MOJIEM MATEH U uynciaamu Bonbda 3a ne-
puona ¢ 2014 mo 2019 rr., MarHUTHBIE MOJIS MATEH BEAyT ce0si aHOMaJIbHBIM 00-
pa3oMm Ha ¢aze crnaaa 24-ro nMKiIa, a UX HanpsokeHHocTH ¢ 2015 mo 2017 rr.
JaXKe HE3HAYMTEIIPHO BO3PACTAIOT.

o Kosdpdumuentsr xoppensiiun Ha (aze crmaga u MUHUMyMa 24 IUKIIA
(2014-2019) mexny Buwo u urmexkcom Fip7, a Takke Mexay Bywo 1 unciamu
Boasda W coorBerctBenno pasubl 0.194+0.21 u 0.20+0.22.

e 113 aHOMaJTLHOTO MTOBEJICHUS HAIIPSKEHHOCTEHW COTHEYHBIX TSATEH Ha (haze
cnaza 24 1nukia, a TakKe PerpecCMOHHOr0 aHajiu3a CJIEIYET, YTO BKJIAJ IUKJIIO-
TPOHHOM KOMITIOHEHTHI B MHTerpaibHbii uHaekc Connina Fip7 sBisercs He3Ha-
YUTEJIbHBIM, T.€. OMPEACIISIONLYIO0 POJIb UTPAET TEIVIOBOM TOPMO3HON MEXaHU3M
U3ITyYEHHUS.
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