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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PyOpPHK: 37.15.21
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1. BixoBi Bapialiii MarHiTHUX I10JIiB COHSIYHUX IIJIIM Ta iX MIPOSIBU Y MIKIIJIAaHETHOMY IIPOCTOPi Ta reocdepi.

2. Secular variations of the sunspot magnetic fields and their manifestations in the interplanetary space and
geosphere.

Pedepar:

1. Y puceprauii MiCTSTbCS pe3ybTaTy CTaTUCTUYHOI 06po6Ky 20 000 BUMIpIOBaHb MarHiTHUX MOJIiB COHSIYHUX IJISIM
31920 mo 2010 pp. Bci pani orpumano B 10 o6cepBaTopisix, 30Kpema B ACTpOHOMIYHI o6cepBaTopii KuiBcbkoro
HaljjoHasbHOrO YHiBepcuteTy imeHi Tapaca llleBueHka, o6cepparopisix MayHT BisnicoH, KpAO, Ypanbcbkoro
yHiBepcurety, 'AO PAH B [lynkoBo Ta iH. JUCEPTAHTKOIO BKJIIOYEHI B JOCTIIKEHHS IIJIIMU po3mipom 30-60
cex.ayru. CepelHbOPIYHi 3HaYE€HHS MOZYJIS MarHIiTHUX I10JIiB TAKUX IUJIIM Ha3BaHi iHIeKcoM Bsp. BusaBieHo cyTTeBi
MiXpiuHi 3MiHM TapameTpa Bsp - B mexax Bif 21 1o 27 cTa. Ui 3mMinu npu6sn3Ho B 10 pasis 6inbii 3a moxubku
BuMipIoBaHb. CepenHe 3HayeHHs Bsp 3a 1920-2010 poku ctaHoBUTD 24.9 cTi1. Bapiatii Bsp cynpoBOIKyIOTbCS
3MiHaMU CE€pPEIHbOPIYHMX PO3MIipiB OKpEMUX IUISIM. B nucepranii 3HaneHo, o iHmi resriomartiTHi ingexcu, Hm i
Bav, psaay SKUX 3Ha4HO KOPOTILI 3a psn BSp, TICHO 3 HUM KOPEIOIOTh. [IoKa3aHo, o ycepeaHeHi 3a 3 pOK1

BEJINYMHY MarHiTHUX IOJIB IIJIIM 000X IOJIIPHOCTEN Ha BcboMy IucKy COHI, iX IJIo1Ia i cepeiHs MUpoTa MaloTh



nocTtoBipHuii N-S-posbasnaHc (a6CoMOTHY acuMeTpito) 3 ammtitygamu 1-3 ¢Ti, 300-900 m.u.11. Ta 2-6° BifnoBigHO.
Bci Ha3BaHi mapameTpy MalOTh 7-9-pivyHui N1epiof] Ta aMILIITYly, MOLYJIbOBaHY BIKOBUM LIMKJIOM. 3MiHN
po36asiaHCy IJIOL] IIJISIM Ha 2-3 POKU BUIIEPEIHKYIOTh Pi3HMIII MAarHiTHUX IOJIIB, a po36ajlaHC WUPOT 3alli3HIOETHCS
Ha 2 POKH IO BiJHOIIEHHIO O MarHiTHOro nosisi. Ofiep>kaHi pe3yJibTaTy MiATBePIKYIOTh TEOPETUYHI pOOOTH IPO
iCHyBaHHS BOX 30H reHepallii MarHiTHoOro nosst CoHusl. 3HaleHo, o KoedillieHT KopeJIsLii MixK 3riapKeHUM
Metogom I'siic6epra (3a yoTupMa 11-71iTHIMU LIMKIaMU) iHIE@KCOM KiJIbKOCTI IJISIM Ta iX MarHiTHUM I10JIEM
nopisHIoe -0.87. BikoBa nepioguyuHicTs yncesa Bosbda 103B0ssI€ 3p0OUTHU BUCHOBOK, 10 Y 24-26-X LIUKJIaX COHSYHOI
aKTMBHOCTI MaKCUMaJbHi yncia Bosbda smenmarscs 1o 90+30, cepenHe 3a 44 pOKM YUCJIO MJISIM 3MEHIINTLCS Ha
40 opguHULIb IOPIBHSIHO 3 BIKOBUM MakKCUMyMOM uncesl Bosnbda y XX croniTTi. BinnosigHo BikoBUM 3MiHaM yucia
M, iHngexc Bsp 36inpmutbes Ha 1 ¢Ta i cepenHe 3a 44 poku Hioro 3HadeHHs gocsirHe 25.5+0.1 ¢cTa. CniiBctaBnieHO
IlaHi BUMipIOBaHb MarHiTHUX I10JIiB COHAYHUX IUISIM BSp Ta npuszemMHoi TeMmneparypu T. 3HaiieHa JOCTOBIpHA
[IO3UTHBHA KOPEJISLis MiXK MMM nmapameTpamu. Lle cBimunTh 1po te, mo r106aibHe OTeIliHHS, SKe
criocrepiraerscs 3 1975 p., Moke OyTU MOB'sI3aHe 3 Cy4YaCHUM I1€PioJOM BiKOBOTO 3POCTaHHSI COHSIYHOT'O MarHiTHOro

TIOTOKY.

2. The thesis contains results of the statistical analysis of 20 000 magnetic field measurements in sunspots,
observed between 1920 and 2010. As inclusion criteria for sunspot selection, their diameter from 30 to 60 arc.sec
was chosen. New solar index Bsp have been introduced as a yearly averaged module of magnetic fields of such
sunspots, calculated from daily observational data of several observatories, including Kyiv Taras Shevchenko
University, Mt. Wilson, Crimean, Pulkovo observatories, etc. Significant interannual changes of the Bsp index were
revealed, ranged from 21 to 27 cT, that are 10 times larger than measurements' errors. Average value of Bsp during
1920-2010 is 24.9 cT. Variations of Bsp are accompanied by changes of annual-averaged dimension of individual
spots. Strong correlation between more shot rows of Hm, Bav indices and Bsp was found.Significant N-S-
disbalance of 3-year averages of sunspots' magnetic field values at entire solar disk (absolute asymmetry) with
amplitudes of 1-3 cT, area asymmetries of 300-900 m.p.h. and average latitudes of 2-6° are shown. All mentioned
indexes have amplitudes, modulated by the centenary cycle and 7-9-year period. Sunspots' area asymmetry
changes advance magnetic field disbalance changes by 2-3 years, while latitudinal differences lag magnetic field
one by 2 years. These results agree with some theoretical studies, concluding existence of the two magnetic field
generation zones of the Sun. Obtained correlation between running 44-years averaged (by Gleisberg method)
sunspot numbers and magnetic field is r = -0.87. Secular variations of sunspot number allows to predict that
SSNmax will be 90+30 during 24-26 cycles and smoothed by 44-years spot number will decrease on 40, as
compared to the period of SSN secular maximum in the XX century. Coming from named prediction of the SSN,
one can expect that Bsp index will increase on 1.0 cT and will reach 25.5+0.1 cT. Bsp and surface Earth temperature
T were compared; significant correlation between them was revealed. These results indicate that global warming
of the Earth's climate observed since about 1975 may be caused by secular increase of the solar magnetic flux.
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