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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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PesynbTaTtn. Nepw 3a BCe, MM OUHWMAW TEMMOBE BUNPOMIHIOBAHHA B PafiOKOHTUHYYMi Ha YacToTi 1.4 [Ty Ha OCHOBI
BUMPOMIHIOBaHHS ranakTuK y eMiciiHin niHii HP 3a cniBBigHOWeEHHSAM, HaBeaeHuUM Y [4]. Mpn BU3HaYeHHI CBITHOCTI ranakTuk
y eMicCiiHin niHii HB mMun 3pobunu nonpaeKy 3a eKCTUHKLIE BUNPOMIHIOBaHHS BHACTILOK Oro NOrMMHAHHS Ta PO3CiloBaHHS,
a Takox 3a anepTypoto aHanorivyHo [1], To6To posrnsaanock 2 nigxoau — AaHi ranakTuk BUGipkM KoperyBanuch 3a eKCTUHK-
Lieto Ta anepTypoto crnoctepexeHb (Ha 1 30psiHY BENMYMHY) Ta fuwie 3a eKCTUHKLUE. 3a AaHNMK PO YepBOHE 3MiLLEHHS
(i3 SDSS) Ta pagioBMNPOMiHIOBaHHA MW 3HaMLLNM NOBHUI MOTIK i CBITHICTb Y PafioKOHTUHYYMi Ha YacToTi 1.4 [Tu. Lle go-
3BOMWMO OLIHWTK YacTKy TEenrioBoro BUMPOMiHIOBaHHA A Ans Beix 30 audyaHux ranakTuk. i posnoain npegcrasneHo Ha
pvc. 1 (3awTpuxoBaHa rictorpama).
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Puc. 1. Po3noain norapudma A 4yacTku TENNOBOro KOMMNOHEHTa B 3aranibHOMYy BUMPOMiHIOBaHHi
B PaAioKOHTUHYYMi Ha YacToTi 1.4 Ty y Andy3HMX ranakTukax 3 akTMBHUM 30pPeyTBOPEHHAM (3aluTpuMxoBaHa ricrorpama).
[nsi nopiBHAHHA HaBeieHa TaKOX rictorpamMa Ans KOMNakTHUX ranakTtuk 3i ctaTri [1] (6inn npo3opi croBnuMkm)

Posnoain uiei yactkn gna 193 KoMNakTHUX ranakTuk, HaBegeHun y [1], € 6nusbkum o nor-HopmarnbHoro. Lle moxHa
ckasaTu TakoX MpO PO3MoAin Ha puc. 1, ane 3Ha4yHO MeHLWMn obcar BUbipku He JO3BONSAE CTBEpAXKyBaTy Lie HanesHo. Ha-
BEAEMO BeNMYMHM, LLO MOro xapakrepusytoTb. MNepw 3a Bce, ue BenuunHa exp(<in A>) = 12,0 %, Ae KyTOBi AYXK/ NO3Ha-
YyalTb ycepeaHeHHs1 3a Bubipkow. Lle cepeaHe reomeTpuyHe ANst YacTOK TEMIOBOrO BUMPOMIHIOBAHHSA ranakTuk BUMOIpKU.
[na koMNakTHUX ranakTuk us BenuuuHa gopisHioBana 14,5 %, cepegHe apudpmeTndHe — 16,2 %, MediaHHe cepedHe —
13,9 % [1]. Onsa Bubipku LCG AckpaBUX KOMMNAKTHUX ranakTuk 3 aKTUBHUM 30pPEYTBOPEHHSAM YacTka TEMNIOBOro BUMPOMIiHHO-
BaHHS B pafioKOHTMHYYMi Ha YacToTi 1.4 Ty nexuTb y Mexax Big 2 0o 47 %, 3 megiaHoto Ta cepefHim 14 1a 17 %, Bigno-
BigHo [7]. Ons Hawoi BUGipkM MediaHHe 3HauYeHHs 6,25 % € MeHLUMM 3a Li BEMUYNHMN.

MoxHa 3po6uTK BMCHOBOK, LLIO YacTka TEMNsioBOro BUMPOMIHIOBaHHSt A Ans ANdY3HUX ranakTuK 3 akTUBHUM 30peyTBO-
PEHHSAIM € TPOXM MEHLLOI Bif aHanoriyHoi BENUYMHN ANs KOMNAKTHUX ranakTuK i Mae CXOXMIN CcTaTMCTU4HUIA po3noain. Le
OCHOBHMI BUCHOBOK po6oTu. Lle Hao4HO MoxHa nobavmTu Ha puc. 1, e HaHEeCEHO TaKOoX Po3nogin BenuuMHu A Anst KoM-
NakTHUX ranakTuk, sHamaeHun y [1]. 3asHaummo, Lo 3CyB po3noAiniB MPUCYTHIA TakoX Y ricTorpaMax 4acTtok TEenrnoBoro
BUMPOMIHIOBaHHS1, po3paxoBaHMX 6e3 KopekLUii 3a anepTypoto.

[opaTkoBO MU PO3INAHYNU CTAaTUCTUYHY 3aneXHiCTb BENNYMHM A Bif €KBIiBaneHTHOI LUMPUHM eMiCiiHOT niHiT HB, nosHa-
YyeHoi sk W, i noka3Huka Konbopy g — r (MOAEnNbHNX 3HaYeHb 30PSIHOI BENMUYMHM Y BiAMOBIAHMX cMyrax 3 6asm gaHux SDSS),
nosHa4eHoro |. Lis 3anexHicte Mae Burnsz

IOQ(A):C1+C2(W_Wo)+cs(l_lo) (1)

BenuuuHu 3 ingekcom 0 BignoBigaTb cepeaHiM 3Ha4YEeHHAM AaHuX nokasHukiB y Bubipui Wo = 24.6 Ta /0=0.389. [ina no-
TOKiB, CKOpPeroBaHuX 3a eKCTMHKLIE Ta He CKOperoBaHUX 3a anepTypoto crocTepexeHb, oTpumyemo: Ci1= —1.24 + 0.07,
C2=0.0048 £ 0.004, C3=0.40+0.44, wo pocutb 6nMM3bKO OO BigMoBiaHMX 3HaveHb (C1 = —1.22 + 0.02, C2 = 0.0053 £ 0.001,
C3 =0.23 £ 0.13) ana BuGipkn KOMNaKTHUX ranaktuk. OgHak NOXMbKN KoediLieHTIB € BULLMMN Yepe3 3HAa4YHO MeHLLMIN obcsar
BMOipkn. CTaTUCTUYHA 3HaYYLLICTb NepLuoro godaHka nepesuwye 99.9 %, a ans gpyroro Ta TPETbOro AOAAHKIB BOHa xapa-
KTepuayeTbeca BennunHamn F = 1.494 ta F = 0.83 3a kputepiem ®iwepa [6], Ski BiANOBIgalTb iIMOBIPHOCTAM iXHLOI 3HaYy-
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wocTi 77 Ta 63 %. Liboro HegocTaTHLO ANS HaAiIMHMX BUCHOBKIB, arne BenuYuHa Ta, y neplly Yepry, 3Hak koediuieHta Cs
36iraloTbCsa 3 aHarnoriYHO BENUYMHOK Ans BUBIPKM KOMNAKTHUX ranakTuk, OTPMMaHOI0 3i CTaTUCTUYHO MOBIPHICTIO 94 %
[1]. KoediuieHT C3 € fogaTHMM, TOGTO YacTka TEMMOBOrO BUNPOMiHIOBAHHSA 3pOCTae 3i 3pOCTaHHAM iHaekcy konbopy. OgHak
Yyepes curnbHy Kopensuito Mix W Ta nokasHukom Konbopy 6e3 3actocyBaHHs 6araToBuMipHOT perpecii Ha kwtanT (1) MoxHa
OINTN XMBHOro NPOTUNEXHOrO BUCHOBKY NPO 3HaK L€l 3aneXHOCTi.

BucHoBknU. My 0TOTOXHWUMM BUMBIPKY ANdY3HUX ranakTUK 3 akTUBHUM 30peyTBOPEHHSAM i3 JKepenamu BUNpOMiHIOBaHHS
B pafioKOHTMHYYMi Ha YacToTi 1.4 [Ty, Ak i y BUNagky KOMMAaKTHUX ranakTuk, nuwe ANsg He3HavyHOi YacTKu ranakTuk € AaHi
npo MOTIK PafioBMNPOMiHIOBaHHA. My 3HamwnmM 4acTKy TEnnoBOro BUMPOMIHIOBaHHA A B pafiOKOHTWHYYMi Ha 4acToTi
1.4 Ty ana 30 gudpysHux ranaktuk. Heeenukuin obear Bubipkn 40O3BOMNMB OTpMMaTK nywe 6a3oBi MOKa3HWKM Ta 4OCNianTH
3anexHictb Biga EW(HB) ekBiBaneHTHOT WNpWMHK eMicinHoT niHii HP i nokasHuka konbopy g-r. Yci BOHU sikicHO nobpe 36ira-
IOTbCA 3 pes3ynbTaTaMmy OOCHiAXKeHHS BUOIpKM KOMNakTHUX ranaktuk CSFG, gna skMx BigOMi pagionoTokM Ha 4acToTi
1.4 TTu. OgHak YacTka TennoBOro BUNPOMIHIOBAHHA B AUMY3HMX ranakTukax € TPOXM MEHLLOK, HiXK Y KOMMNaKTHUX ranaktu-
Kax 3 akTMBHUM 30peyTBopeHHaM. [i po3noain MoXHa BBaxaTi Nor-HopManbHUM.
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OLIEHKA TEMJNIOBOIo U3JNTYYEHUA ONDDPY3IHbIX TANAKTUK C AKTUBHbIM 3BE3JOOBEPA3OBAHUEM
B PAOMOKOHTUHYYME HA YACTOTE 1.4 I'TLY

OnpedeneHa 0ossi Menyo8o2o0 KOMIMOHEHMa 8 obwieM u3y4yeHuu 8 paBuoKOHmMuHyyme Ha 4acmome 1.4 [Ty dnsa 30 dugpgpy3HbIX 2anakmuk ¢
akmueHbIM 38e3d006pa3oeaHueM. Mo siesisiemcsi NPoAo/mKeHUeM npedbidywjux ucciedoeaHuli, 8 KOMOPbIX aHalo2uYyHasl eesluyuHa 6bina nosy-
yeHa dns 193 komnakmHbix 2anakmuk [1]. Halidena 3aeucumocms Goslu MernI08020 KOMIIOHEHMa Oom 3KeueasieHMHOoU WUPUHbI 3MUCCUOHHOU
nuHuu HB u nokasamensi yeema g-r. lMokazaHo, Ymo pacnpedesieHue amol Aonu, Kak u e criy4ae ¢ 8bI6OPKOLU KOMMAaKMHbIX 2aakKmukK, 671U3KO
K J102-HOpManibHOMY, xomsi u ¢ 6osiee HU3kol meduaHoli — okos10 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 | 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 NMPOCTOPOBO HEPO3AINbHUX MAFHITHUX MOMNIB 3MIWAHOI
NMONAPHOCTI 3A CNOCTEPEXXEHHAMMU E®EKTY 3EEMAHA B COHAYHOMY ®AKE-NI

lNokazaHo, wjo npocmopoeo Hepo30inbHi Ma2HIiMHI Nonsi 3miwaHoi NonsipHocmi YinkoMm peanbHoO eumMipsimu 3a eghekmom
3eemaHa, ssKw0 ixHs1 HanpyxeHicmb nepeesuuwye 150-200 Ic. Lje o3Ha4ae, w0 MoxxHa cmukKyeamu Mix coboro diana3oHu peecm-
pauii yux nosnie Ha ocHosi epekmie XaHne ma 3eemaHa. Liss me3a inrocmpyembcsi pesynbmamamu po3paxyHKie niewupuH cmo-
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