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during the group passing through the solar disk. Measurements of the Ural, Crimean and Mount Wilson Observatory, performed within 24 hours of
observation in the KAO, are used in the study. It was found that the average value of the magnetic field per cycle, obtained from the data of three
observatories UrAO, CrAO and KAO, was 26.0 £ 0.3, 25.0 £ 0.2 and 25.2 * 0.2 cT, respectively. They differ by no more than 3 standard errors, while the
Mount Wilson Observatory gives a significantly lower magnetic field — 23.8 * 0.1 cT. This result is confirmed by the work of R. Rezaei et al., 2015, which
compares the visual measurements in Mount Wilson with Tenerife Infrared Polarimeter (TIP) and Facility InfRared Spectropolarimeter (FIRS) for the 23rd
and 24th cycle of solar activity. The average magnetic field value for observations of TIP and FIRS in 24 cycles is 26.0 cT, which is slightly higher than
we obtained from the visual observations of three observatories, while MtW shows a few centitesla less. The mean square error of the average per cycle
of the magnetic field, based on the data of TIP and FIRS is 0.2 cT, so the difference with the MtW is reliable. An understatement of the measured intensity
of the magnetic field of the spots requires a revision of the measurement calibration in Mount Wilson. The data of the Crimean Astrophysical
Observatory can be considered reference for subsequent comparisons with the results of observations of other observatories.

For the calculation of the annual index Bsp of magnetic fields of sunspot size 22-44 Mm, the data of visual measurements of all 4 observatories
are traditionally used. We have found that variations in the magnetic field of sunspots are the same as in previous cycles: the peak occurs in the
second-third years after the maximum number of spots. The average for the 24 cycle Bs, index is 24.9 £ 0.3 cT, which allows us to consider this
magnetic cycle as moderately strong. Reduction of the sunspots magnetic field in 2018 to 23 cT allows it to expect in 2019 the highest near-ground
level of galactic cosmic rays in the last half century.

Keywords: solar activity, magnetic fields, sunspots, galactic cosmic rays.
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AcTpoHoMU4eckas o6cepBaTopusi KneBckoro HauMoHanbHOro yHuBepcuteta umenu Tapaca LLleBueHko

MAMHUTHBIE NONA CONHEYHbIX NATEH B 24-M LIKINE CONHEYHOW AKTUBHOCTM

CpasHuearomcsi OaHHble 8U3yasibHbIX U3MePeHUll MaKCUMaslbHO20 Ma2HUMHOR2O 10J1s1 8 MEHU COJTHEYHbIX MSIMEH, MoJlyYeHHbIe 8 Yembipex obcep-
eamopusix 8 mevyeHue 24-20 YuKa cosIHeYHOU aKmueHocmu. AHanu3supyromcsi MoOyslu HanpsKeHHOCMU Ma2HUmHo2o noss. bazoebiMu e uccnedosaHuu
83mbI u3MepeHusi 8 AcmpoHoMuyeckoli o6cepeamopuu Kueeckozo yHueepcumema (KAO), 20e e 2009-2018 22. usmepeHo MacHumHoe nose 170 nameH, 8
cpedHem 4 pa3a Kaxdoe ¢ UHmMepeasioM 8 0OHU unlu deoe CymokK 3a npoxoxoeHue 2pynnbi no ducky ConHya. B uccnedoeaHue eKtoYeHb! U3MepPeHuUs
Ypansckol, Kpbimckoli u o6¢cepeamopuu MayHm BuscoH, ebinosniHeHHble 8 npedeniax 24 yacoe om epemeHu HabnrodeHuli 8 KAO. CpedHue 3a Yuki 3Haqe-
HUS1 Ma2HUMHOR20 0J1s1, NoJTy4YeHHbIe Mo OaHHbIM mpex o6cepeamopul, YPAO, KpAO u KAO, cocmaensinu 26.0 + 0.3, 25.0 £ 0.2 u 25.2 + 0.2 cTin, coomeem-
cmeeHHo. OHU omnu4aromcsi Mexdy coboli He 6osiee yem Ha 3 cmaHOapmHbie owu6bKu, moada Kak o6cepeamopusi MayHm BuncoH daem docmoeepHo
Hu)e cpedHee MazHUMHoe rnose — 23.8 * 0.1 cTn. 3mom pe3ynbmam nodomeepxdaem ebieodbl pabomsl R. Rezaei et al., 2015, 20e cpasHusaromcs eusya-
JNibHble u3mepeHusi 8 MayHm BuricoH ¢ daHHbIMU criekmporosnsipumempos Tenerife Infrared Polarimeter (TIP) u Facility InfRared Spectropolarimeter (FIRS)
3a 23-U u HenosHbIl 24-li YUKIbI COJIHEYHOU akmueHocmu. CpedHee 3HaYyeHUe Ma2HUMHO20 rossi no HabnodeHusim TIP u FIRS e 24-m yukne pasHo
26.0 cTn, Ymo HEMHO20 8biuie MoJly4eHHO20 HaMu U3 eu3yalbHbIX HabnodeHuli mpex o6cepeamoputli, mo20a Kak cpedHee 3HayeHue o 0aHHbIM MtW Ha
HecKosIbKO caHmumecsia MeHbwe. CpedHekeadpamuyHasi owubka cpedHe20 3a YUK Ma2HUMHO20 nosisi no 0aHHbIM TIP u FIRS cocmaensiem 0.2 cTn,
noamomy pasHuya ¢ MtW docmoeepHa. 3aHuxKeHue usmMepeHHOU HarnpsHKeHHOCMU Ma2HUMHO20 rosnsi nameH 6 MayHm BusncoH mpebyem nepecmMompa
Kanu6poeku usmepeHull. [JaHHbie KpbiMckoli acmpogbu3uydeckoli o6cepeamopuu MOXHO cHumambs 3MmasioHHbIMU 01151 nocnedyrouwux cpasHeHuli ¢ HUMU
pe3ynbmamoe HabnrodeHuli dpyaux obcepeamopuli.

Ans ebiducneHus exe200H020 uHAeKca Bsp MacHUMHbLIX ros1eli CONIHeYHbIX NsimeH pasmepom 22-44 Mm mpaouyuoHHO UCMOb308aHbl OaHHbIE 8U3Y-
anbHbIX U3MepeHull ecex Yembipex obcepeamopuli. [losy4eHo, YmMoO eapuayuu MacHUMHO20 [0S COJIHEYHbIX MSIMEeH UMerom XapaKmepHbil Onsi
npedbIOyuiux YUKIIoe NuK Ha emopoii — mpemuti 200 rocsie MaKkcuMyMa Kosudecmea nsimeH. CpedHuli 3a 24-1i yukn uHOekc Bs, paseH 24.9 0.3 ¢Tn, ymo
noseosisiem paccmMampueame 3Mom Ma2HUMHbIU YUK KaK YMEPEHHO CUsbHbIU. YMeHbWeHUe Ma2HUIMHO20 I10/1s1 CO/THeYHbIX nsimeH 8 2018 2. do 23 cTn
0daem ocHoeaHue oxxudamsb 6 2019 2. Haub6onbLWUii 3a NMosieexa NPU3eMHbIl YPOBEHb 2aIaKMUYECKUX KOCMUYECKUX JTyYed.

Knrodeenbie cnoea: conHe4yHasi akmueHOCMb, Ma2HUMHbIE M0J1s1, COJIHEYHbIE NSIMHa, 2a/laKmu4yecKue KOCMu4ecKue s1y4qu.
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KuiBcbkoro HauioHanbHoOro yHiBepcurteTy iMeHi Tapaca LLieByeHka

3MIHA 3HAKA MOJIAPHOIO MArHITHOro nonsa CoOHUA y 24-My UUKII AKTUBHOCTI

HocnidxeHo 36’130k cOHsTYHOI akmueHocmi, eupaxeHol Yyucnamu Bonbgba, y nieriyHil i niedeHHil niekynsix CoHYs € NomoYyHo-
My, 24-My YuKsli, 3 YacoM 3MiHU 3HaKa MoJIsIPHO20 Ma2HimHOo20 norsi y eidnoeidHil niekyni. [NokasaHo, W0 3MiHa 3HaKa Ma2HIMHoO20
nosns Ha nontoci He 36i2aembCcsi 3 MaKCUMYMOM aKmueHOCMi 8 KOXHili 3 nieKysnb. Y nieHi4Hili niekyni makcumym ducen Bonbga
criocmepizaecs Malixke Ha niemopa poku paHiule eid nepwoi nepenosroco8KU Ha NMostoci Ui Ha dea 3 NOJI0BUHOK POKU paHiwe eid
mpemboi, ocmamo4Hol. Y niedeHHil niekyni makcumym Yucen Bosnbgha cnocmepizaecsi Mmailie Ha pik paHiwe eid 3MiHU 3Haka nonsi
Ha nositoci. Y nieHiqHill niekysi 3MiHU 3Haka Ma2HimHO20 nosisi Ha noJsroci 8idbyearombcsi 8 Nepiod MakCuMaslbHUX 3Ha4YeHb Haxuily
eesiocghepHO20 cMpymMo8o20 wapy, a 8 niedeHHill — Malbke yepe3 08a POKU ricsisi 8i0N08iOHO20 MaKCuMyMy.

BceTtyn. Ak BigomMo, HanpyXXeHiCTb NONspHOro marHiTHoro nons CoHUs € MiHiManbHOK B eNoXy MakCUMyMiB aKTUBHOCTI
Ta MakCMMarbHOK — B eMoXu MiHiMyMiB akTMBHOCTI. Came B enoxu MakCUMyMiB COHAYHOT aKTUBHOCTI 3HaK MONISAPHOro Mar-
HITHOrO MONs 3MIHIOETLCSA Ha NPOTUNEXHUN, BiAOyBaeTbCA Tak 3BaHa NepenontocoBka rnobanbHOro MarHitTHoro nonsi CoH-
us. [iea 11-piyHMX LMK YTBOPIOKOTb 22-PiYHUIA MarHiTHUIA Lmkr, abo umkn leina.

Mpouec 3MiHM 3HaKa NOMNSPHOro MarHiTHOro Nons BiAGyBaeTbCA 3a BMACHUM CLEHAaPIEM Y KOXHIW 3 MiBKyIb, MIBHIYHIA 4K
NiBAEHHIN, | B KOXXHOMY LIMKINi aKTUBHOCTI. 3a3Bmyar MOMEHTM NepenonioCcoBOK MarHiTHOro Nons B MiBHIYHIN i NiBOEHHINA niB-
Kynsx He 3b6iratoTeca [9]. IHoai nepenontocoBka Moxe ByTn TpMKpaTHO: cnoyaTtky "nepemarae” HoBe nore, NoTiM Ha Ade-
SIKMIA Yac 3HoBY Bepx bepe "cTape" none, i, HapewTi, "HoBe" None "nepemMarae” NOBHICTIO Ha HAcTynHi 11 pokiB.

Bebkok [3] nepwrM NOBIAOMMB 32 CMOCTEPEKEHHAMUN MOMSAPHUX MArHiTHUX NoniB y 19-My LIMKNi NPO HEOAHOYACHICTb 3MiHU
3HaKa nons B Pi3HMX MIBKYNsX: y NIBAEHHIN NiBKyMi NepenontocoBka Biadynacst maimke Ha 18 micauiB paHille, HiK y NiBHIYHIN.

Makapog i CiBapamaH [5, 6] gocnigunu amiHy 3Haka nons B 11-22-my umknax i AiMwnm BUCHOBKY, LLIO NOTPIlHI nepemno-
NCoBKN cnocTtepiranucsa y 16-my, 19-my i 20-My LMKnax akTMBHOCTI B NiBHIYHIM NiBKYNi, a B uuknax 12 i 14 — y niBaeHHin.

Y po6oTax [1, 4, 8, 10] 6yno nokasaHo, o B 21-23-My LUMKNax akTMBHOCTI BCi NepenontocoBkn Oynn ogHOKpaTHUMU.

Y Hawin nonepegHin poboTi [2] 6yno AeTanbHO AOCNIMKEHO AMHAMIKY 3MiHWM CYMapHOrO MarHiTHOro nons B Pi3HUX npu-
nonspHux 3oHax CoHus y 24-My LUK COHAYHOT aKTUBHOCTI 1 BU3HAYEHO MOMEHTM Yacy, KON MarHiTHe rnone 3MiHIoe 3Hak
Ge3nocepeaHbO Ha nontocax. byno Takox nokasaHo, Lo B MiBHIYHIN NiBKyni Biobynacs TpukpaTHa 3MiHa 3Haka MarHiTHOro
nons, a B NiBAEHHIN — OOHOKPATHA, | BUSHAYEHi eNoXM 3MiHM 3HaKa NMonsi Ha Nonkcax.

© NMiwkano M., 2018
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MeToto faHoi poboTu € focnimKeHHs1 B3aEMO3B'si3Ky COHSMHOT aKTUBHOCTI B NiBHiYHIM i niBAeHHiM niBkynsx CoHus i3 ya-
COM 3MiHV 3HaKa NonsipHOro MarHiTHOro Nons y BiANOBIAHIM NiBKyNi B MOTOYHOMY, 24-MYy LIMKNi aKTUBHOCTI.

OaHi. Y poboTi BUkopu1cTaHi AaHi Npo MiXXHapoaHe BiAHOCHE YNCIO COHAYHMX MM (Ymcno Bonbda), cymapHe i no nie-
cepax, po3milieHi Ha canTi benbrincbKkoi koponiBcbkoi obcepaTopii (http://sidc.oma.be), 3Ha4eHHA CnOCTEPEXEHOro no-
nspHoro marHitHoro nonst CoHusa no niscgepax (haktuyHo, Le — Aeske ycepefHeHe BUCOKOLWMPOTHe, BuLle 55° reniowm-
poTu, 4n cybnonspHe MarHiTHe none COHUS) i 3HAYEHHsT Haxuny reniocepHOro CTPYMOBOro Luapy BiJHOCHO COHSYHOrO
eKBaTopa, po3paxoBaHi B pafianbHOMY i KNnacu4yHOMY MoTeHLianbHOMYy HabnuxeHHsAX, 3a gaHuMn obcepBatopii iMmeHi Bi-
nkokca CTeHdOpACLKOro yHiBepcuTeTy (Www.wso.edu).

Yac, konu mMarHiTHe none 3miHioe 3Hak 6e3nocepeHbO Ha nontocax CoHus, 6yno B3siTo 3 Hawoi poboTu [2].

Pe3ynbTaTy Ta 06roBopeHHs. Puc. 1 inoctpye 3miHy 3 Yacom yucrna Bonbda i BENUMYMHN NONSPHOro MarHiTHOro nons
CoHug anga 21-24-ro umkniB akTMBHOCTI. Baummo, Wwo nobnuay MiHiIMyMiB akTMBHOCTI NONsipHE MarHiTHe none mMakcumarnb-
He, a No6nM3y MakCMMyMIiB — MiHiMarnbHe. MakcManbHe 3HaYeHHs 3rnamKeHoro MicsyHoro yucrna Bonbga B LMk 3MeH-
wyeTbesa Big 21-ro Ao 24-ro umkny Big 232.9 go 116.4. Takox 3meHwyeTbea Big 1975 p. 4O TenepilwHbOro Yyacy mMakcMma-
nbHE N ycepefHeHe NonspHe MarHiTHe nomne B enoxy MiHiMyMy LMKIy. UMM BULLMMMW € 3HAYEHHS NOMSPHOro Nons B MiHiMy-
Mi LMKy, TUM NOTYXXHILLMM Byae MakCUMYM COHSIYHOTO LUKITY.
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Puc. 1. 3miHa 3 yacom y 21-24-my uuknax COHAHOI akTMBHOCTI Yncen Bonbda (yropi)
i nonsipHoro marHiTHoro nonsi CoHus 3a BUMiproBaHHsAIMU Ha CoHsIYHIK o6cepBaTtopii iMeHi Binkokca (BHU3Y)

Y 24-my uMKni COHAYHOT aKTUBHOCTI MakcumanbHe 3rnagxeHe umcno Bonbda cnoctepiranocs cnovaTky B MiBHIYHIN
niskyni (60.1 y cepnHi—BepecHi 2011 p.), a nisniwe (80.4 y kBiTHi 2014 p.) — y niBAEHHIN. Tak caMo i 3miHa 3Haka NONAPHOro
MarHiTHoOro nonsi Bigdynacsa cnoyaTky B MiBHiYHIN NiBKyni (NpnbnmaHo B enoxy 2014.4), a noTiMm — y niBaeHHin (2015.3).

Ha puc. 2 nokasaHa avHamika yucna Bonbda (cymapHoro i no niBkynsx) y 24-my umkni. BepTvkanbHUMU TOHKUMMA
NiHIAMX NOKa3aHi MOMEHTUN 3MiHM 3HaKa NOMSIPHOrO MarHiTHoro nons CoHusa AN NpunonsipHoi 30HU BuLwe 55° reniowmpoTun
3a BMMiIptoBaHHsIMM Ha CoHs4HIn obcepBaTtopii iMeHi Binkokca, a TOBCTUMM — AnNsi MOMKOCIB 3@ HALUMMU BU3HAYEHHSMU B
po6oTi [2]. CyuinbHi NiHiT BignoBigaTe Yacy NepenontoCoBKX B MiBHIYHINA NiBKyMi, LUTPUXOBI — Y MiBAEHHIN.

3 puCyHKa BUMNMMBAE, LLO NEPEernonocoBKM Yy NPUNONSPHIA 30HI Bulle 55° BiabyBatoTbca NpuMBRM3HO Ha pik-niBTOpa
paHilwe, Hixx 6e3nocepedHbO Ha nosntocax. Yac TpeTbol M OCTaTOYHOT NepPenonCoBKM B MiBHIYHIN MiBKyMi Maike 36ircs i3
CyMapHUM MakCMMyMOM 24-r0 LIKny.

Yac nepenontoCcoBOK Yy KOXHiM 3 MiBKYNb OKPeMO He 36iraetbcsa i3 MakcMmymamu uducen Bonbda. Y niBHiYHIN
niekyni makcMumym 4dncen Bonbda cnocTtepiraBcsa mavxke Ha MiBTopa pPOKM padille Big NepLluoi nepenositioCoBKM Ha
nontci Ta Ha ABa 3 MONIOBMHOK POKU paHiwe Big TpeTboi. Y nNiBAEHHIW niBkyni makcumym uyucen Bonbda
crnocTtepirascs Ha 8-9 MmicAuiB MisHie Bi4 3MiHWM 3Haka MarHiTHOro nNong y NpunonsApHii 3oHi Buwie 55° i maxke Ha pik
paHiwe Bi4 3MiHM 3Haka nonst Ha nontci. OTxe, y 24-My UMK MakCMMyM aKTMBHOCTI B KOXHIll 3 NiBKynb He 36iraBcs i3
YacoM 3MiHW 3HaKa MarHiTHOro nNons Ha NontcCi.

Y KOXHIR 3 NiBKynb 3MiHa 3HaKa (y NiBHIYHIA — NepLua) MarHiTHOro Nons y NPUNonsapHin 3oHi Buwe 55° Binbynacs mamxe Ha
[Ba POKW paHille Big OCTAaTOYHOI 3MiHM 3Haka nons 6esnocepeaHbO Ha nontoci. LlikaBo, Wwo apyra i TpeTa 3MiHM 3Haka cymap-
HOro Nons y NpUNOnspHin 3oHi BUWe 55° BinGynuncs HeBOOB3i Nicns BignoBigHWX 3MiH 3Haka nons 6e3nocepeHbO Ha NMOMKOCI.

XapakTepHO puCcol 24-ro LMKIY COHAYHOI aKkTUBHOCTI € Te, WO B NiBHIYHIA NiBKyNi po3paxoBaHi 3HAYEHHS Haxuny
2eniocghepHo2o cmpymogozo wapy (TCLU) nokasywoTb "nnato” TpuBanictio 2.5-3 pokun. Lle intoctpyetbes puc. 3, ge 30-
OpaxkeHa 3MiHa 3 YacoM y 24-My LMKNi Haxuny reniocepHoro CTpyMOBOrO LIapy, PO3paxoBaHOro B pafianbHOMY i knacuy-
HOMY MoTeHujianbHUX HabnmxeHHax y CoHaYHin obcepsaTopii imeHi Binkokca. BapTo HaragaTtu, LWo reniocgepHuin cTpymo-
BUIA LWIap € CBOro poay Madichectauieto rmobanbHoro MarHitTHoro ekeatopa CoHusa. OTxe, BUXoauThb, WO "MarHiTHUIM ekBa-
Top" CoHUS B NiBHiYHIM NiBKyNi HEMOB 61 "3acTur" Ha 2.5—3 poku B MONOXEHHI MakCMarnbsHOro Haxuny.
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Puc. 2. 3miHa 3 Yacom y 24-my LMK COHAHOT aKTUBHOCTI Yucna Bonbda (3ropu BHU3 — cymapHoOro, y nNiBHi4HiN i niBAeHHIN
niBKynsx). BeptukanbHMMM TOHKMMU 1 TOBCTMMM NiHIAMM NOKa3aHi MOMEHTU 3MiHM 3HaKa NONAPHOro MmarHiTHoro nonsa CoHus
AN NPUNONAPHOT 30HU Bulle 55° reniowmnpoTu 3a BUMiptoBaHHAMM Ha CoHAYHIN o6cepBaTopii imeHi Binkokca
i ANA nontociB 3a HalWWMKU BU3Ha4YeHHAMU B po6oTi [2]. CyuinbHi niHii — niBHiYHMIA nontoc, WTPUXOBI — NiBAEHHUIA
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Puc. 3. 3miHa 3 4acom y 24-my LMKNi COHAHOT aKTUBHOCTI Haxuny reniocgepHoOro CTPyMOBOroO Lapy 3a fAaHMMu CoHAYHOT
obcepBaTopii iMeHi Binkokca. ToHka i ToBcTa niHii — po3paxyHku B pafianbHOMY i KNaCUYHOMY NoTeHUianbHUX HaGNMXKXeHHSX,
BianoBiaHo. BepTukanbHi NiHii — MOMEHTM 3MiHM 3HaKa NnonsApHOro MarHiTHoro nons CoHus (AeTanbHiwe AUB. Nianuc Ao puc. 2)

Y niBHIYHIA NiBKYNi 3MiHW 3Haka MarHiTHOro MoNsA Ha MNomnkci BiAOYBalOTLCA B Nepioa MakCMManbHUX 3HAYeHb Haxuny
reniocyepHoOro CTPYMOBOrO LIapy, a B MiBAEHHIN — Maibke Yepes3 ABa POKU Micrns MakcumanbHoro Haxuny CLL.

Ha puc. 4 nokasaHo, Sk 3MiHM 3 YacoM MarHiTHoro nons CoHUS, CNOCTEPEXEHOTO Yy 24-My LMK COHAYHOI aKTUBHOCTI Y
NPUNONSPHIN 30HI BULWe 55° reniowmpotn Ha CoHsaYHI obcepBaTtopii iMeHi Binkokca, noe'si3aHi 3 MOMeHTamMKn 3MiHM 3Haka
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MarHiTHoro nons 6esnocepedHbo Ha mostocax. CMHYCOMNOAIGHWI xapakTep 3MiHW CMOCTEepPEeXeHX 3Ha4YeHb MPUNOMSAPHOro
nonsi NPOTAroM POKY (TOHKi MiHiT) BUKNWUKaHUI HAXMOM COHAYHOMO eKBaTopa BiAHOCHO ekninTukn (7.25°). ToBCTUMY RiHIAMMN
300paxeHi 3rnagkeHi 3HadeHHs. Bauumo, Wo 3MiHM 3Haka Mons Ha niBHIYHOMY nontoci BioOyBalTbCA 3a HEBENUKMX
3HayeHb CyMapHOro MarHiTHOro Mons y NpuMonsApHiN 30Hi BuWwe 55°, a y niBAeHHI NiBKyni 3MiHa 3Haka nons Ha Montoci
BiOYyBa€ETbCA BXE 3a JOCUTb BUCOKOrO 3HAYEHHSI CYMapHOro MarHiTHOro nons y BignoBigHIN NPUNONSIPHIN 30Hi.

3 puc. 4 TakoX BUMMMBAE, LLIO NPUNONAPHE MarHiTHe none B MiHiMyMi 25-ro umkny, ckopiwe 3a Bce, byae He HUKYUM Bif
nons B MiHiMyMmi 24-ro umkny, a ue, y CBOI Yepry, 3 ornsagy Ha 3anexHocTi, oTpuMaHi B poboTi [7], HaBoAWTb Ha OyMKY Mpo
Te, Wo 25- UMK akTUBHOCTI He Byae cyTTeBO cnabwmm Big 24-ro Lmkny.
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Puc. 4. 3miHa 3 YacoMm y 24-My LMKIi COHAHOT aKTUBHOCTi MarHiTHoro nonsi CoHusi, cnoctepeXxeHoro y npunonsipHin 3oHi Buwle 55°
reniowmpoTn Ha CoHAYHIN o6cepBaTopii imeHi Binkokca. CyuinbHi NiHil — NiBHi4YHMI Nontoc, WTPUXOBI — NiBAEHHUNA.
BepTukanbHMMM NiHiIAMM Noka3aHi MOMEHTM 3MiHM 3HaKa NONSIPHOro MarHiTHoro nons CoHus (AeTanbHiwe AMB. nignuc Ao puc. 2)

BucHoBku. NpoBeaeHe JocnigKeHHs 3B'A3KY COHAYHOI akTUBHOCTI, BUpaXeHoi Mica4HnuMu yncnamm Bonbda, 3i 3amiHa-
MW 3HaKa MONAPHOro mMarHiTHoro nons CoHus y 24-my LMKNi A03BONSAE 3pOOUTY Taki BUCHOBKM:

1. 3miHa 3HaKa NoNsIPHOro MarHiTHOrO NOssi Ha MiBAEHHOMY MOJHOCI BiAOYBaETbCA Mavke Ha pik MisHille, HiX Ha MiBHIYHOMY.

2. 3miHa 3Haka MarHiTHOro nomns Ha Momntoci He 36iraeTbCs i3 MakCMMYMOM aKTMBHOCTI B KOXHIM 3 MiBKyMb. Y MNiBHiYHIN
niBKyni MakcMumym ymcen Bonbga cnoctepiraBca Mamxke Ha niBTopa poKu paHille Bif nepLloi nepenofitoCoOBKMN Ha Nosoci 1
Ha OBa 3 NOJSIOBMHOK POKWU paHille Bifd TPeTbOi, OCTaTOMHOI. Y NiBAEHHIM NiBKyni Makcumym ymcen Bonbda crnoctepirasca
MalXe Ha pik paHiwle Big 3MiHW 3HaKa Nosis Ha NOSoCi.

3. CymapHumn Makcnumym 24-ro UMKy mamxe 36iraetbcsi i3 Yacom 3MiHM 3HaKa MarHiTHOro nons Ha NiBHIYHOMY MOJHOCI.

4.Y KOXHilh 3 NiBKYNb 3MiHa 3HaKka MarHiTHOro nons y NpUnonsipHii 3oHi BuLle 55° Bigbynacst Mmaixe Ha Ba pOKW paHi-
e Bi OCTaTOYHOI 3MiHU 3HaKa nons 6e3nocepeAHbO Ha nontoci. [lpyra i TpeTs 3MiHW 3Haka CyMapHOro nons y npunonsip-
Hi 30Hi BULLe 55° y niBHIYHIN niBKYNi Bia®ynuca HeBAoOB3i nicns BiANOBIAHMX 3MiH 3Haka nonsa 6e3nocepeAHbO Ha NOMIOCI.

5. Y niBHIYHIN niBKyNi 3MiHW 3HaKa MarHiTHOro Monsi Ha Nosntoci BiaOyBalOTLCS B NEpiof MakCUManbHUX 3HAYeHb Haxuny
renioccepHOro CTPYMOBOrO LIapy, a B MiBAEHHIN — Maibke Yepes ABa POKU Micrs MakcumanbHoro Haxuny CLL.

6. TpukpaTHa 3miHa 3Haka nons Ha nNiBHIYHOMY MoOMKOCi BiABYBAETbCA 3a HEBENUKUX 3HAYEHb CYMapHOro MarHiTHOro
nomns y NpvnonspHii 3oHi Buwe 55°, a ogHokpaTHa 3MiHa 3Haka Mons Ha NiBAEHHOMY MOMCi —yXe 3a AOCUTb BUCOKOIO
3HaYEeHHs1 CyMapHOro MarHiTHOro Nons y BiANOBIAHI NPUMNOMSPHIA 30Hi.
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H. Muwkano, kaHA. ¢uns.-maT. HayK
AcTpoHoMMYeckasa o6cepBaTopuss KneBckoro HaunmoHanbHoro ynusepcureta umeHu Tapaca LLeByeHko, Kues

M3MEHEHUE 3HAKA NOJIAPHOIO MArHUTHOIO NOJIA COJIHLUA B 24-M LIMKINE AKTUBHOCTU

HUccnedoeaHa cesi3b coHe4YHOU akmueHOCMU, ebipaXeHHoU Yucnamu Bonbga, 8 cesepHOM U HXXHOM nonywapusix ConHya e mekyujem, 24-m
YUuKIe, CO 8peMeHeM U3MeHEeHUsl 3HakKa MoJIiPHO20 Ma2HUMHO20 MoJisi 8 coomeemcmeyrowemM nonywapuu. [lokazaHo, Ymo & KaxAoM u3 nonywa-
pull u3MeHeHuUe 3HaKka Ma2HUMHOR20 I10JIs1 Ha MoJIlCce He coenadaem ¢ MaKCUMYMOM aKmueHocmu. B ceeepHom nonywapuu Makcumym Hucen Bo-
nbgha Habnrodasnicsi moYmu Ha nosimopa 200a paHbule rnepeoli NepernosIloCco8KU Ma2HUIMHO20 M0J1s1 Ha NOoJIHoce U Ha dea C NMosio8uHol 200a paHbwe
mpemebeli, OKOHYamesibHOU. B 0XXHOM nonywapuu makcumym qucen Bonbgha Habnrodancsi noymu Ha 200 paHbWe U3MEHEHUs1 3HaKa oJisi Ha ro-
nroce. B ceeepHOM nonywapuu u3MeHeHUsl 3Haka Ma2HUMHO20 M0JIsi Ha MOJIoCe MPoucxodsim e nepuod MakCuMalbHbIX 3Ha4YeHUl HaK/IoHa 2enu-
ocghepHO20 MOKOBO20 CJI0s1, @ 8 KOXXHOM — MOYMU Yyepe3 dea 200a ocsie coomeemcmesyruje2o MakcumMyma.

M. Pishkalo, PhD
Astronomical Observatory of Taras Shevchenko National University of Kyiv

REVERSAL OF SUN'S POLAR MAGNETIC FIELD IN SOLAR CYCLE 24

The connection of solar activity expressed by international sunspot (Wolf) numbers in the northern and southern hemispheres of the Sun in the
current 24th cycle with the time of polar magnetic field reversal in the corresponding hemisphere is investigated. It was obtained that:

- The change of the sign of the polar magnetic field at the southern pole occurs almost a year later than in the north.

- The polar magnetic field reversals do not coincide with the maximum activity in each of the hemispheres. In the northern hemisphere, the
activity maximum was observed almost one and a half years earlier than the first polar field reversal and two and a half years earlier than the third
or final one. In the southern hemisphere, the activity maximum was observed almost a year earlier from the change of the field sign at the pole.

- The maximum of the 24th cycle almost coincides with the time of the change of the sign of the magnetic field at the northern pole.

- In each of the hemispheres, the change in the sign of a magnetic field in the polar zone above 55 degrees occurred almost two years earlier
than the final polar field reversal. The second and third changes of the sign of the total field in the polar zone above 55 degrees occurred shortly
after the corresponding polar field reversal.

- In the northern hemisphere, the polar field reversals occur at the time of maximum values of the inclination of the heliospheric current sheet,
and in the south - almost two years after the maximum inclination of the HCS.

- Three-fold polar field reversal at the northern pole occurs at small values of polar magnetic field measured at the Wilcox Solar Observatory
while single reversal at the southern pole occurs at sufficiently high value of the corresponding measured polar field.
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OLIIHIOBAHHA TENNOBOIro BUNPOMIHIOBAHHA AN®Y3HUX FAJIAKTUK
3 AKTUBHMM 30PEYTBOPEHHSAM Y PAQIOKOHTUHYYMI HA YACTOTI 1.4 I'TLY

Bu3HayeHO YacmKy mensio8020 KOMIMOHEHMa 8 3a2ajlbHOMy 8UrNpOMiHO8aHHi 8 padiokoHMuHyymi Ha Yyacmomi 1.4 Ty ons
30 Augpy3Hux 2anakmuk 3 akmueHuUM 30peymeopeHHsIM. Lle € donosHeHHsAM 0o nonepedHix docnidxeHb, y sIKUX aHanozi4Ha ee-
nuYyuHa 6yna ompumaHa ona 193 koMnakmHux 2anakmuk [1]. 3HalideHo 3asexHicmb YacmKu mernsoeo20 KOMMNOHeHmMa gio ekei-
eaJleHMHOI WwupuHu emiciliHoi ninii HB ma nokasHuka konbopy g-r. [lokazaHo, w0 po3nodin yiei yacmku, sik i y eunadky eubipku
KOMIMaKmHux 2anakmuk, € 651u3bKum 00 J102-HOPMaJslbHO20, X04 i 3 HUXXY0r MediaHO — 6/1u3bko 6 %.

BcTyn. Lis po6oTa npoaoBxye AOCNIAXEHHS, NOB'A3aHi 3 BUBYEHHSIM BUNPOMiHIOBaHHS ranakTuK 3 aKTUBHUM 30peyT-
BOPEHHSAM Y Pi3HMX AianasoHax AOBXWH XBUIb (Bif ynbTpadioneToBoro 4o pagio), Wo € iHAnkaTtopamum npouecy 3opeyT-
BOpPEHHSA. TakuMm AOCNiAXEHHSIM MPUCBAYEHa 3HAYHA KiNbKiCTb CTaTeln, aHarni3 skux NpoBeAEeHO, 30kpema, y poboTax
[1, 5, 7-9]. Y uin poboTi MM QOCNiAXYEMO BUNPOMIHIOBAHHA ranakTuK y pagioKOHTUHYyMmi Ha yacToTi 1.4 Ty, ske nepe-
BaXHO Ma€ HeTennoBe MOXOMXeHHsl, xoya B 30Hax HIl ioHizoBaHOro BoAHtO TennoBuii koMMoHeHT (free-free-
BUMNPOMIHIOBaHHS) MOXe ByTn NoMiTHUM (geTanbHiwe npo ue ame. [1]). Y poboTi MM npoBOANMO AOCNIAXKEHHS, aHanoriv-
Hi BUKOHaAHUM Hamu [1, 7], ane ons iHwoi BUGipkn — BUBIpKK Andy3HMX ranakTuk 3 akTUBHUM 30PEYTBOPEHHSM, CTBOpe-
HOT Ha ocHoBi Data Release 12 (DR12) undpoBoro ornagy Heba Sloan Digital Sky Survey (SDSS) [2]. Ockinbku B po60o-
Tax [1, 7] AoknagHO onMcaHo gxepena Ans OTOTOXHEHHS AaHWX Ta TXHS TOYHICTb, MeToAM OnpaLioBaHHA Ta LUNAXW Npo-
BeAEeHHA HeobXiQHMX KOpeKUii AaHWX, a TaKoX aHarni3 03Hak BiACYTHOCTI akTUBHMX ranakTMyHUX sgep, To Mu He Byaemo
NMOBTOPIOBATHU Lie LLie pa3, a BigCcUNaemo 4yuTtaya 4o umx pobir.

Micns oToTOXHEHHs ranakTuk BMbipkM 3 nepenikom pagiomxepen katanoris NVSS [10] ta FIRST [3] 6yno BuaineHo
108 Andy3HUX ranakTuk 3 akTUBHUM 30peyTBOPEeHHAM. [na nopiBHAHHSA, Nicns oTOTOXHEHHSA BUBipkn CSFG KoMnakTHUX
ranakTuk 3 akTUBHUM 30peyTBOpPeHHsIM [8] 3 pagiomxepenamu [3, 10] 6yno BuaineHo 272 KOMNaKTHI ranakTuku, pesynbsTatu
onpautoBaHHS skmx HaeBedeHo B [1]. Nicnsa BidyanbHOI nepeBipkv 1 aHanidy B poboyin Bmbipui 3anuwwunocb 30 andyaHmx
(Ansa nopiBHAHHA — 193 KOMNAKTHWUX) ranakTUK 3 aKTUBHUM 30pPEyTBOPEHHAM, ANS SKkux 6yB BUMIPSHWUIA MOTIK y pafioKoOHTW-
Hyymi Ha vacTtoTi 1.4 [Tu. 3asHaunmo, WO HasBHICTb PafioBUNPOMIHIOBaHHS, SIke MOXHa BUMIPATU Ha 3emni, Haknagae
[OCUTb CUNbHI OOMEXEHHS Ha ranakTvku, WO BBIiALWAM y BUOIpKy. Tak, po3paxyHKk/ CBigYaTh, WO TiNbKW ANs OAHIEl ranak-
Tvkm M abcontoTHa 3opsiHa BenmymHa y g-cMy3i SDSS fgopisHioe —15.5 Ta il MOXXHa BBaXKaTu KapnukoBot. Y peLwTu us Be-
nnynHa O6yna B iHTepBani Big — 18.3 go — 20.8 3 MeaiaHHMM 3Ha4eHHsAM — 19.8. Y poboTi HaBeAeHO pesynbTaTh onpaLto-
BaHHS BMOIpKM ANdY3HMX ranakTuk, aki My MOPIBHIOEMO 3 pe3dynbTatamu, oTpumanummn ans CSFG Bubipku [1].
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