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U3MEHEHUE 3HAKA NONAPHOIo MArHUTHOI O Nosns CONHUA B 24-M LIUKNE AKTUBHOCTHU

Uccnedoeana ceszb conHe4HOU akmueHOCMU, ebIpaXkeHHOU Yyucnamu Bonbgha, e ceaepHOM u roxHOM nonywapusix ConHya e mekywem, 24-m
Yukrne, co epeMeHeM U3MEeHEeHUs1 3HaKa MoJIIPHO20 Ma2HUMHO20 10J151 8 coomeemcmeayrowiem nosywapuu. llokazaHo, Ymo 8 KaxxAom u3 nosaywa-
pull usMeHeHUe 3HaKka Ma2HUMHOR20 0JIsi Ha NMoJitoce He cognadaem ¢ MaKCUMyMOM aKkmueHocmu. B ceeepHom nonywapuu makcumym qucesn Bo-
nbgha Habodarncs noYmu Ha nosimopa 2o0da paHbuwe nepeol nepenosIlcoeKU Ma2HUMHOR20 oJisi Ha MoJkce U Ha dea C rnosioeuHoll 200a paHbuwe
mpemsbel, okoHYamesnbHOU. B t0XXHOM monywapuu Makcumym qucesn Bonbgha Habnrodasncss noymu Ha 200 paHbuWe U3MeHeHUsl 3HaKa MoJsisi Ha ro-
noce. B cegepHOM roslywiapuu u3MeHeHUs1 3Haka Ma2zHUMHO20 [10J1s1 Ha MoJ10ce Npoucxodsm e nepuod MakcuMasbHbIX 3Ha4eHull HaK/IoHa 2enu-
ocghepHO20 MOKOBO20 CJ10s1, @ 8 FXHOM — MoYMu Yyepe3 dea 2oda rnocsie coomeemcmeyruje2o MaKcuMyma.

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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OLIHIOBAHHSA TEMJIOBOro BUNPOMIHIOBAHHA OU®Y3HUX FANTAKTUK
3 AKTUBHUM 30PEYTBOPEHHAM Y PAOIOKOHTUHYYMI HA YACTOTI 1.4 TTL

Bu3HayeHO YacmKy mernsoeo20 KOMIIOHeHMa 8 3a2aslbHOMY 8UINPOMiHIO8aHHIi 8 padioKOHMuUHyyMi Ha yacmomi 1.4 I'Ty dns
30 dugpy3Hux 2anakmuk 3 akmueHuUM 30peymeopeHHsIM. Lle € donoeHeHHsiM Ao nonepedHix AocnioxeHb, y sIKUX aHaJl02i4yHa ee-
nuYuHa 6yna ompumaHa onsi 193 komnakmHux 2anakmuk [1]. 3HalideHO 3anexHicmb YacMKU Mensio8o020 KOMIMOHEeHMa 8i0 ekei-
8asleHMHOI wupuHu emicitiHoi niHii HB ma noka3Huka konbopy g-r. [lokazaHo, wjo po3nodin yiei yacmku, sik i y eunadky eubipku
KOMMaKmMHux 2anakmuk, € 651u3bKumM 00 J102-HOPMasibHO20, X0Y i 3 HUX40t0 MediaHOH — 671U3bKO 6 %.

BeTyn. Lisa po6oTa npoaoBxye AOCNIAXKEHHS, NOB'sA3aHi 3 BUBYEHHSAM BMMPOMIHIOBaHHS ranakTuk 3 akTUBHUM 30peyT-
BOPEHHSIM y Pi3HNX Aiana3oHax AOBXWUH XBWMb (Big ynbTpadioneTtoBoro Ao pagio), Wo € iHankaTtopamu npoLecy 30peyT-
BOpPEHHsl. Taknum OOCNiLXEeHHsIM NPUCBAYEHA 3HAYHa KiNbKiCTb cTaTel, aHani3 sikux NpoBefeHO, 30Kpema, y poboTtax
[1, 5, 7-9]. Y uin poboTi My JocnigKyemo BUNPOMIHIOBAHHS ranakTuk y pagiokoHTUHYyMi Ha YacToTi 1.4 [Ty, sike nepe-
BaXHO Ma€ HeTennoBe MOXOMKEHHA, xoda B 3oHax HIl ioHizoBaHOro BogH TennoBun komnoHeHT (free-free-
BUMPOMIHIOBaHHS) MOXe ByTn nomiTHUM (geTanbHiwe npo ue Aue. [1]). Y poboTi M1 NpoBOAMMO AOCHIAKEHHS, aHanoriy-
Hi BUKOHaHUM Hamu [1, 7], ane ans iHWoi BUOipkM — BMOIpKM AUEY3HUX ranakTuk 3 akTUBHUM 30pEeYTBOPEHHSIM, CTBOpe-
HOT Ha ocHoBi Data Release 12 (DR12) undpoBoro ornsay Heba Sloan Digital Sky Survey (SDSS) [2]. Ockinbkn B po6o-
Tax [1, 7] 4oknagHo onucaHo axepena Ansd OTOTOXHEHHSA AaHMX Ta iXHS TOYHICTb, METOAM ONpaLloBaHHS Ta LUSXU Npo-
BeZlIEHHS HeOOXiAHMX KOpEKLUi JaHMX, a TakoX aHani3 03HakK BifCYTHOCTI aKTUBHMX ranakTuyHux sigep, To Mv He Byaemo
NoBTOPHOBATM Lie Le pas, a BiACMNaeMOo Yyutaya 4o Umx pooiT.

Micna oTOoTOXHEHHA ranakTuk BMBIpKKM 3 nepenikom pagiogxepen katanoris NVSS [10] Ta FIRST [3] 6yno BuaineHo
108 andy3HMX ranakTvk 3 akTUBHMM 30pPEYTBOPEHHAM. [N MOPIBHAHHS, Nicna OTOTOXHEHHs1 BUOipkn CSFG KOMNakTHMX
ranakTuk 3 aKTUBHUM 30peyTBopeHH:AM [8] 3 pagiogxepenamu [3, 10] 6yno BuaineHo 272 KOMNakTHI ranakTuku, pesynbTaTtn
onpautoBaHHA SkMx HaBefeHo B [1]. MMicnsa BidyanbHOI nepeBipku 1 aHanidy B pobouin BMGipui 3anuwmnocb 30 Andy3HNX
(ansa nopiBHAHHA — 193 KOMNAKTHUX) ranakTUK 3 akTUBHUM 30pPEeyTBOPEHHAM, NS Skux 6yB BUMIPSTHUIA NOTIK Y pafioKOHTU-
HyyMi Ha vacToTi 1.4 ITu. 3asHaunmo, WO HasBHICTb PagioBMMPOMIHIOBAHHS, SIKE MOXHA BUMIPATM Ha 3eMni, Haknagae
OOCUTb CUSbHI OOMEXEHHS Ha ranakTuk, LWo BBiWAM y BUBIpKy. Tak, po3paxyHku cBigvaTb, L0 TiNbK1 ANSA OAHIET ranak-
TMkM M abcontoTHa 30psiHa BenuumHa y g-cMysi SDSS popiBHioe —15.5 Ta il MOXXHa BBaxaTu KaprMKoBOK. Y peLwiTu usl Be-
nuymHa 6yna B iHTepBani Big — 18.3 go — 20.8 3 megiaHHUM 3HaveHHsIM — 19.8. Y poboTi HaBegeHO pesynbTaTy onpawo-
BaHHSA BMGIpk1 ANY3HUX ranakTuk, siki MM NOPIBHIOEMO 3 pesynbTaTamu, oTpuMaHumm ans CSFG subipku [1].
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PesynbTatu. [epw 3a BCce, MU OLUHUNN TenNnoBe BUMNPOMIHIOBaHHS B pafioKOHTMHYYMi Ha YacTtoTi 1.4 [Ty Ha OCHOBI
BMNPOMIHIOBaHHS ranakTuk y eMicinHiv nixii HB 3a cnisBigHoWeHHAM, HaBeaeHUM Y [4]. [pu BU3HaYEHHI CBITHOCTI ranakTuk
y eMiCinHin ninii HB My 3pobnnu nonpasKy 3a eKCTUHKLIE BUMPOMIHIOBAHHSI BHACMiAOK MOro NOrMMHaHHSA Ta PO3CilOBaHHS,
a TakoX 3a anepTypoto aHanoriyHo [1], To6To po3rnsganoch 2 NigxXoAu — AaHi ranakTuk BUOIpKU KOperyBanmuchb 3a eKCTUHK-
Li€lo Ta anepTypolo crnocTtepexeHb (Ha 1 30psHY BENWYMHY) Ta Nue 3a eKCTUHKUiEW. 3a JaHMK NPO YepBOHE 3MiLLEHHSA
(i3 SDSS) Ta pagioBUNpOMiHIOBaHHS MW 3HAMLLNW MOBHWUIA MOTIK i CBITHICTb Yy pafdiokoHTUHYyMi Ha vacToTi 1.4 ITu. Ue go-
3BOSMWMO OLUIHUTM YacTKy TEMnoBOro BMNpPOMiHOBaHHA A ans Bcix 30 gMdy3HUX ranakTuk. Ii posnogin npeactaBneHo Ha
puc. 1 (3awTpmMxoBaHa rictorpama).
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Puc. 1. Po3nogain norapucma A 4acTku TennoBoro KOMMNOHeHTa B 3arafibHOMY BUMNPOMiHIOBaHHi
B pagiokOHTUHYYMi Ha yacTtoTi 1.4 Ty y andy3Hux ranaktukax 3 akTMBHMM 30peyTBOPEHHAM (3aluTpUxoBaHa ricrorpama).
[nsa nopiBHAHHA HaBeAeHa TaKOX ricTorpaMa Ansi KOMMNaKTHUX ranakTuk 3i ctarTi [1] (6inn npo3opi ctoBNYMKK)

Posnogin uiei yactkm ana 193 koMnakTHUX ranakTuk, HaBeaeHwui y [1], € 6nm3bknm Jo nor-HopmaneHoro. Lle moxHa
ckasaTu TakoX Mpo Po3noAin Ha puc. 1, ane 3Ha4yHO MeHLKIA o6csar BUBIpKM He [03BONSE CTBEPAXYBATU Lie HaneBHo. Ha-
BEAEMO BENUYMHM, LLIO NOro xapaktepusytoTb. [Mepl 3a Bce, ue BenuuuHa exp(<in A>) = 12,0 %, Ae KyTOBi Oy>XKM NO3Ha-
YalTb ycepeaHeHHs 3a BUOIipKow. Lle cepeaHe reomMeTpuyHe OMs 4acTOK TEMNMOBOro BMMNPOMIHIOBAHHS ranakTuk BUOIpKu.
[na koMNakTHUX ranakTvk usa BenuuuMHa gopisHioBana 14,5 %, cepegHe apudpmetudHe — 16,2 %, meniaHHe cepepHe —
13,9 % [1]. Onsa BuGipkn LCG sickpaBMX KOMMAKTHUX ranakTuK 3 akTMBHUM 30PEYTBOPEHHSIM YacTka TEMNMoBOro BUNPOMIHIO-
BaHHA B PafioKOHTUHYYMI Ha yacToTi 1.4 Ty nexuTb y Mexax Big 2 0o 47 %, 3 megiaHoto Ta cepegHim 14 1a 17 %, Bigno-
BigHoO [7]. Onsa Hawoi BUGipkn MediaHHe 3HayYeHHs 6,25 % € MeHLWMM 3a Ui BENUYUHW.

Mo>xHa 3pobuTK BMCHOBOK, LLIO YacTKa TEMNSIOBOro BUMPOMIHIOBaHHS A Anst Audy3HMX ranaktuk 3 akTUBHUM 30peyTBO-
PEHHSAM € TPOXM MEHLLO Bif aHanoriyHoi BENMYMHU AN KOMMaKTHUX ranakTuK i Mae CXOXUIM CTaTUCTUYHUIA po3nogin. Lle
OCHOBHUMI BUCHOBOK poboTu. Lle HaouHo MoxHa nobaunTu Ha puc. 1, Ae HAHECEHO TakoX PO3noain BenuuuHu A onsi Kom-
NakTHUX ranakTuk, 3HangexHun y [1]. 3asHaummo, WO 3CyB PO3NOAIMIB NPUCYTHIN TaKoX Y ricTorpamax 4acToK TenrnoBoro
BUMPOMIHIOBaHHS, po3paxoBaHux 6e3 KopekLuii 3a anepTypoto.

[oaaTtkoBO My pPO3rASAHYNN CTaTUCTUYHY 3aNEXHICTb BENMYMHM A Bi €KBiBANEeHTHOI LUMPUHKU eMiCiiHOI niHii HB, no3Ha-
YyeHoi sk W, i nokasHuka Konbopy g — r (MOAENbHMX 3Ha4YeHb 30PSAHOT BEMMYMHM Y BigNoBiAHMX cmyrax 3 6a3u gaHux SDSS),
nosHayveHoro |. Lia 3anexHicTe Mae Burnsag

IOg(A):C1+C2(W_Wo)+C3(I_Io) (1)

Benunuunnm 3 iHaekcom 0 BignoBigaTb cepeaHiM 3Ha4YeHHAM AaHMX nokasHukiB y Bubipui Wo = 24.6 Ta /0=0.389. [1nsa no-
TOKiB, CKOPEroBaHWX 3a eKCTMHKLIED Ta He CKOperoBaHuX 3a anepTypor crnocTepexeHb, oTpumyemo: Cq1= —1.24 + 0.07,
C2=0.0048 £ 0.004, C3=0.40+0.44, wo pocutb 6rM3bKO A0 BiANOBiAHWX 3HaYeHb (C1 = —1.22 + 0.02, C2 = 0.0053 + 0.001,
Cs3 = 0.23 £ 0.13) gnsa Bubipku KOMNaKTHUX ranakTuk. OgHak Noxmbku KoedilieHTiB € BULMMY Yepes 3HaYHO MeHLniA obcar
BMOipkn. CTaTUCTMYHA 3HaYYLLiCTb NepLuoro AoaaHka nepesulye 99.9 %, a ans Apyroro Ta TPeTbOro Ao4aHKiB BOHa xapa-
KTepusyeTbes BennunHamun F =1.494 ta F = 0.83 3a kpuTepiem Piwepa [6], ki BignosiaanTs iIMOBIPHOCTAM TXHLOI 3HaYY-
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wocTi 77 Ta 63 %. Liboro HegocTaTHLO ANst HaAiiHMX BUCHOBKIB, ane BenuyuMHa Ta, Y nepLuy 4epry, 3Hak koediuieHta Cs
36iratoTbCsl 3 aHANOriYHOK BENMYMHOKW AN BUOIPKM KOMMAKTHMX ranakTukK, OTPMMaHO 3i CTaTUCTUYHOK MMOBIPHICTIO 94 %
[1]. KoedinieHT C3 € poaatHMM, TOBTO YacTka TENNOBOro BUNPOMIHIOBaHHS 3pOCTae 3i 3pOCTaHHAM iHAeKCy konbopy. OgHak
yepes cunbHy Kopensuito Mk W Ta nokasHuKOM kornbopy 6e3 3actocyBaHHsA GaraToBMMIPHOI perpecii Ha kwtanT (1) MoxHa
OiNTN XMOHOro NPOTUNEXXHOIO BUCHOBKY MPO 3HAK L€l 3aneXHOCTi.

BucHoBKU. My OTOTOXHMMM BMBIPKY ANDY3HUX ranakTuK 3 akTMBHMM 30pEYTBOPEHHSIM i3 [kepernammy BUNPOMIHIOBaHHS
B pafioKOHTUHYYMi Ha yacToTi 1.4 [Tu. AK i y BUNagKy KOMNaKTHUX ranakTuk, nuwie Ang He3HayHol YacTku ranakTuk € AaHi
npo NoTiK pafgioBUNPOMIHIOBaHHA. Mu 3HaMWnM 4acTKy TENMoBOro BUMNPOMIHIOBaAHHA A B pafiOKOHTMHYYMi Ha 4acToTi
1.4 Ty gns 30 gudysHnx ranaktuk. Hesenukuii o6csar Bubipku [o3BonMB oTpuMaTy nuwe 6a3oBi NOKA3HUKM Ta JocnianTu
3anexHictb Bia EW(HB) ekBiBaneHTHOI WwWMpuHM eMicinHoi niHii HPB i nokasHuka konbopy g-r. Yci BOHM AkicHO fobpe 36ira-
I0TbCS 3 pesynbTaTamu OOCHIMKEHHS BUOIpKM KOMMakTHMX ranaktuk CSFG, ansa sikvx BigoOMi pagionoTOKM Ha 4acToTi
1.4 ITu. OgHak yacTka TensnoBoro BUNPOMIHIOBaHHS B AUAY3HUX ranakTukax € TPOXU MEHLLOK, HiXK Y KOMMaKTHUX ranaktu-
Kax 3 aKTUBHUM 30peyTBOPEHHSM. Ii pO3nozin MoXHa BBaXKaTW NOr-HOPMarnbHUM.
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OLIEHKA TEMJ1I0OBOIo U3NYYEHUA ONDDY3HbIX TAJIAKTUK C AKTUBHbIM 3BE3[JOOEPA30BAHUEM
B PAOMOKOHTUHYYME HA YACTOTE 1.4 TL|

OnpedeneHa Aosisi Mennog8o2o0 KOMIMOHEHMa 8 obweM u3jlyyeHuUuU 8 paduoKoHmMuHyyme Ha yacmome 1.4 Ty dnsi 30 Aughgby3Hbix 2anakmuk ¢
aKkmueHbIM 38e30006pa3oeaHueM. AMo siesisiemcsi NpodosmkeHueM nNpedbiOyu ux ucciedoeaHull, 8 KOMOPbIX aHa/l02UYHasl ee/luyuHa 6biia nosy-
yeHa ons 193 komnakmHbix 2anakmuk [1]. HalideHa 3asucumMocmb Ooslu mensio8020 KOMIIOHEHMa om 3KeueasieHMHOoU WUpUHbl 3MUCCUOHHOU
nuHuu HB u nokaszamensi yeema g-r. [lokazaHo, ymo pacnpedeneHue amoli donu, Kak U e ciy4yae ¢ 8bI6OPKOLU KOMMNaKMHbIX 2anaKmuk, 61u3Ko
K J102-HOpMasibHOMY, xomsi u ¢ 6osiee HU3Kol meduaHol — oKos1o 6 %.

S. Parnovsky, Dr. Sci, prof.,
I. Izotova, Ph. D.,
Taras Shevchenko National University of Kyiv

DIFFUSE STAR-FORMING GALAXIES: THERMAL EMISSION IN RADIO CONTINUUM AT 1.4 GHz

We determine the fraction of thermal radio emission in the total flux at the frequency of 1.4 GHz in 30 diffuse star-forming galaxies using the
approach described in the paper by Parnovsky and Izotova (Astronomische Nachrichten, 2015 Vol.336, Issue 3, p.276). We use the sample of diffuse
galaxies with active star formation selected from the Data Release 12 (DR12) of the Sloan Digital Sky Survey (SDSS). The SDSS spectroscopic data
for diffuse galaxies were supplemented by radio data from the FIRST and NVSS catalogues. From the fluxes in the HB emission line corrected for
extinction and aperture we estimate the fluxes of thermal component of the radio emission at the 1.4 GHz using the result of the paper by J. Caplan
and L. Deharveng (Astron. Astrophys. 1986, V. 155, P.297) and compare them with total fluxes from the FIRST and NVSS.

In the sample of diffuse galaxies with active star formation, the distribution of the fraction of thermal radio emission A is similar to the log-
normal one with the median value of 6 %. This is less than the median value which was derived earlier by Parnovsky and Izotova for a sample of
compact star-forming galaxies, but both distributions of A are similar.

We study the dependence of A on the W equivalent width of the HB emission line and on the I colour index g-r. The fraction of thermal
component increases with increasing of the equivalent width of the HB emission line if a colour index is constant or an increasing of the colour
index at a fixed equivalent width W. The regression analysis provides a dependence on both parameters simultaneously in the form
log(A) = C, +C,(W —W,)+C,(I -1,) with Wo = 24.6, Io = 0.389, C1=—-1.24 £ 0.07, C2= 0.0048 % 0.004 and C3 = 0.40 % 0.44. It is similar to the regression

derived for the sample of the compact star forming galaxies.
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BUMIPIOBAHHSA MPOCTOPOBO HEPO3AUNIbHUX MAMHITHMUX NOJIB 3MILLAHOI
MONAPHOCTI 3A CNOCTEPEXXEHHAMMU E®EKTY 3EEMAHA B COHAYMHOMY ®AKEII

lMoka3aHO, w0 NPocmopo8o Hepo30inbHi Ma2HIMHI Nonsi 3MiwaHoi nonsspHocmi UinlkoM peanibHO euMipsimu 3a egheKmom
3eemaHa, kw0 iXHS1 HanpyxeHicmb nepesuwye 150-200 c. Lje o3Hayae, wjo MOXXHa cmuKyeamu Mix cob6oro diana3oHu peecm-
pauii yux nosiie Ha ocHoei eghekmie XaHne ma 3eemaHa. Lfss mesa intocmpyemscsi pesynbmamamMu po3paxyHKie niewupuH cmo-
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