CTAH CYYACHHUX JOCJIIIKEHb KOCMOCY

_ PO MAKCHUMYM 25 IUKJIY
I MOKJIMBUU ITOJAJBIINU TPEHI COHAYHOI AKTUBHOCTI

Boaogumup €dimenko — kana. ¢iz.-mar. HayK, TMpeKTop ACTpoHOMIuHOI 00cepBaTOpil
BceBousioa Jlo3unubkuii - 1-p ¢i3.-Mar. HayK, CT. HAYK. CIIBPOOITHUK

Poszensoaemocs npocnos amnnimyou 25-20 yukiy coHAYHOI aKMUBHOCMI, HA OCHO8I AHANI3Y
Oanux npo 24 nonepeowi consuni yukau. Busuaecmocsi cmamucmuunuil 36'130K Midc w8UOKICIIO
30IIbUIEHHS YUCIA COHAYHUX NJAM HA (Paszi Kpusoi pocmy i amniimyooro 8 MaKcumMymi yuxiy.
Busisunocs, wo pesynomam npocno3sy 3anexcums 6i0 KilbKOX NOYAMKOBUX NPUNYUeHb, 30Kpemda
8i0 mMo2o, AKa OiLlAHKA KPUBOi pocmy 6paxo8yemuvcs Ol NPOSHO3YBAHHS, A MAKONC YU
gpaxosyromecsi 6ci 24 yuxnu, abo minbku Henapwi. Ilpunyweunns monomonHoi abo
HEMOHOMOHHOI KpUBOi 3pocmaHnHs maxodic eidiepac eadicaugy poav. ILlJooo ocmannbo2o
KAACMepHULl aHaniz noxkazas, wjo 00 32-20 Micays Yukty, UOUMUX O3HAK HEMOHOMOHHOCMI 8
KpUsiti 3p0CMaHus He Cnocmepieaemcs, cxodxcoi Ha my, wo oyna ¢ 24 yuxni. Pooumo éucnogok,
WO MAKCUMATIbHA 3271A0XHCEHA KINbKICMb COHAYHUX naam y 25-my yuxni Wmax (25), weuowe 3a
éce, mae oopienroeamu 185 + 18 odunuyv y HO8IU cucmemi, wo 6i0nN08i0ac  cepeoHil
NOMYHCHICMb COHAYHO20 YUKIY, 3 GUKOHaHHAM npasuira [hneeuwesa-Ona. Ilpu maxux
napamempax ybo2o YUKy 03HAK HaAOIUNCEHHs 00 2IUOOK020 MIHIMYM 8IKOBO20 YUKIY 8 CepeOUHi
21 cm. nemae. Lle ne suxniouae gpaxmy wjo yeti 2nubOKULl GIKOSUN MIHIMYM MOJCe HACIYRUMU
panmogo i pizko 6iopa3sy nicia 25 uucia yuxiy, sk ye 0y10, HANPukiao, y Minimymi /lanemona.

Kurouosi cioBa: CoHile, COHSYHA aKTHBHICTD, YUCIIO COHSYHUX IUISIM, MPOTHO3 aMILTITYIH
25-ro 1uKiy, npasuio ['HeBumesa-Ouist, MiHIMyM BIKOBOTO ITHKITY.

Beryn. CoHsiuHa aKTHBHICTH — JOCHTH CKiIaaHe sBuile B atMocgepi CoHus, ske Mae
Mar”iTHy MNpPUPOAY Ta HHUKIIYHI 3MiHM Yy 4aci. HaiBigomimmum € 11-piyHU UK COHSIYHOI
aKTUBHOCTI, X04a ICHYIOTb 1 1HII LUKJIM, BKIIOYAOUM 22-piyHUN, 44-piyHUM 1 BIKOBUH LMKI
TpuBajicTio 61m3bpko 100 pokis.

Cepen cnenianicTiB HalOUIbIIA yBara NpUAUISETbCS MPOrHO3YBaHHIO 11-piuHOro LUKy,
OCKITBKM II€H IMKJ TIOB'A3aHUN 3 HAWOUIBII CYTTEBUMU 3MIHAMH B HAaBKOJO3EMHOMY
KOCMIYHOMY TpocTopi 1 reocdepi. B maHuit yac HamiiHUX METOMIB MPOTHO3Y COHSYHOT
AKTUBHOCTI II[€¢ HE CTBOPEHO, XO0Ua HAYKOBHUX Mpallb Ha IF0 TeMy JOCUTh Oarato. Paxismi [1]
BUJIUISIOTH TP OCHOBHI TPYNU METOIB: METOAM 30BHIIIHHOTO BILTUBY, MOOYAOBU MoOJenen i
eKCTpamnoJsIiii (BpaxyBaHHS CTATUCTUYHUX 3B’ S3KIB B MEXKaX OJHOTO IIUKIY).

MeToa 30BHIIIHBOTO BIUIUBY 0a3yeThCsl HA BEIMYMHI COHSYHOI aKTUBHOCTI B JTaHHUH yac,
JUIE TIPOTHO3Y BHICOTH HACTYITHOTO COHSYHOTO MAaKCUMyMy. 3acTOCYBaHHS IIbOTO METOMY
nepeadavae 3HaHHS MOJIeNi UM (Pi3MUHOrO MeXaHi3My akTUBHOCTI. [Ipu nbomMy npuitmMaeTsbes, 1o
KO)KE€H COHSYHHU IMKJ caM IO co0l € Y3TO/KEHUM IPOIIECOM, TOJII K TPUBAIL PSAIU COHSIYHOI
aKTHUBHOCTI CKJIaJalOThCsl 3 cepii Habarato MEHII MOB’S3aHUX MK COOOI0 OKPEMHUX IIMKIIIB.
Haii0inpIm BXMBAaHOIO MOJEIUIIO, SKa BUKOPUCTOBYIOTHCS JUISI TPOTHO3YBAaHHS COHSYHOL
aKTHUBHOCTI, € COHSYHE IUHaMo. MeETOAM EeKCTpamojslii 3acTOCOBYIOTbCS HpPU YMOBI, MIO
G13MYHUN  Tpollec PO3BUTKY ULUKIY € CTaTUCTHYHO OJHOPIAHHUM, TOOTO MaTeMaTH4Hi
3aKOHOMIPHOCTI, II0 JIe)KaTh B OCHOBI HOro 3MiH, OJJHAKOBI B OyAb-sIKU MOMEHT 4acy, 1 TOMy
BiH MIJAA€THCS aHAII3Y Ta MPOTHO3YBAHHIO METOJAMH YaCOBHX PSIIIB.

[TopiBHSHHS OCTaHHIX MPOTHO3IB COHAYHOI AKTUBHOCTI B HOBOMY 25-My IMKII, SKHA
posmouaBcs B rpynHi 2019 poky, HaBegeHo B po6oTi [1]. 3 11bOro MopiBHSHHS BHUILUIMBAE, IIO
HaBiTh HaliCydacHilll METOAW MPOTHO3YBaHHS Jal0Th iICTOTHO pi3HI pe3ynbTatu. Hampukian,
METOJ HEHpPOHHOI Mepeki Jae  ammuntyay 25-ro 1mukny Ha piBaHi 57-91 oguamns [2],
aTpakTOpHHIA aHami3 - 6xnu3bko 103 on. s mopiBHSAHHS BapTO HaragaTH, 10 B MONEPEIHEOMY
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24-My 1MKIII, COHSYHA aKTUBHICTH gocsria 116 oquanns (y 2014 pori). ¥V Toii e yac BeiiBieT-
aHayi3 mepeadayae BHCOTA MaKCHMyMy 25-ro mukiny Ha piBHi 132 omunumns [3], a meron
BHYTPILIHIX MPEKypcopiB — B Aiana3oHi 154-202 oqununp [4]. TakuM 4uHOM, 3arajiom, HESICHOIO
3QIMIIAETHCSA CUTYAIllsl 3 MAaKCUMyMOM IIbOTO ITUKITY, SKUH ouikyeTbes y 2024-2026 pokax.
OpnHak cutyamis Oyina TOYHO TAaKOIO X paHille, KoM poOMINCH MPOTHO3U MONEPEAHBOTO 24-T0
IUKJIY COHSYHOT aKTUBHOCTI (IUB., Hanpukiam, [5, 9].

[Torounuit 25-i HMKI TaKOX MPHUBEPTAE 3HAYHY yBary, OCKUIbKM YacTHUHA IOCIHITHUKIB
poOHUTh BHCHOBOK IIPO HACTaHHS MIHIMyMYy BIKOBOTO IIMKJIY COHSYHOI AaKTHBHOCTI, SIKWH
npunagae npubiu3Ho Ha cepeauny 21 cromitrs. JKapkosa Ta Illenepn [10] 3a3HauaroTh y
HEIOIaBHO OMYyOJIIKOBaHIMA CTaTTi, IO BEJIMKUN COHSYHUN MIHIMyM IOBUHEH BiOyBaTHCS B
mukiax Ne 25-27.

Mertoto 11i€i pOOOTH € OTPUMAHHS MPOTHO3HOI OIIHKK aMILTITYyIu 25-TO MKy Ha OCHOBI
MBUIKOCTI pocTy umcen Bombpa (urcno Bonbda me iHAEKC COHAYHOI aKTHBHOCTI, SKHA
BIJIMOBIa€ KUTBKOCTI COHSYHHMX IUISIM Ha BuauMmii moBepxHi CoHis) Ha ¢asi pocTy LbOTO
IUKITY.

Jani ciocTepe:keHb Ta iX aHaJi3. Iy aHai3y MU BUKOPHUCTAIH JIaH1 [IPO XiJI COHSIYHOTO
UKy, po3MilieHi Ha caifTi http://www.solen.info/solar/. TyT nmpeacraBieHo aaHi mpo KiIbKiCTh
wisM Ha CoHI 3a pe3ylbTaTaMu MPOBEACHOTrO Heperyiany MiKHApOJHUM LIEHTPOM JaHHUX Yy
KopomiBcbkiii 6enbriiicbkiii oocepsartopii [11].

Ha puc. 1 mpencraBieHo gaHi 1151 HOBOTO, peBI30BAHOTO PsIY BIAHOCHUX YUCEN COHSIUHUX
wisiM. Pezyneratn Takoi peBi3ii omyOmikoBani y 2014 p. [ 11] 3a manumu MixHapoIHOTO
Hentpy Hanux npu benbriiicekiit KopomniBebkiit O6cepBaropii. OCHOBHI 3MIHU MHOJSATAIOTh Y
TOMY, IIIO B3SITO 32 OCHOBY CIIOCTepexHUH psag Anbdpena Bonsdepa, mo npubimsso B 1.67 pasa
301bIIy€ ORI paHHI 3HAYEHHS, POOJISIUM X CHIBMIPHUMH 13 Cy4acHUMH olliHKamu. Kpim toro,
Oynau BumpasieHl 3HaueHHa micas 1947 p., xomu M. Banpamaiiepom mnpu BU3HAYEHHI
BIJIHOCHOTO YHUCJIa COHSYHMX IJIsIM OyNu BBeJIeHI BaroBi Koe(illieHTH BiAMOBITHO 10 PO3MIpY
wisM. Takoxx Oyno 3HaWAEHO 1 YCYHYTO 3MIHHUH TpPEHJI y CIOCTEPEKEHHAX oOcepBaTopii
JlokapHo, ska Oyia pernepHoro odcepBaTopieto micius 1980 p.

Hukn Ne 25 posnouases y rpyasi 2019 poky (auB. puc. 1). [{nst oTpuMaHHS TPOTHO3HUX
OIIIHOK HaMHU OOYMCITIOBANIACH IMIBUIKICTH 301IbIICHHS KUTbKOCTI COHsUHUX MisiM (AW/AT) mist
PI3HUX HHUKIIIB 1 CTAaBHJIACh y BIAMOBIIHICTh MAaKCMMaJbHA aMIUIITy/1a COHSYHUX MM Wmax y
MakcuMyMi koxkHoro 1ukiy. [lomiOnuii minxim OyB 3actocoBanuii B.Jlosumpkum Ta
B.€dimenkom [6], ame ans KiABKOCTI COHSYHMX IUISIM Y CTapiid cuctemi. Mu BUSBWIH, IO
pe3ynbTaT MPOTHO3YBaHHS MUKy ICTOTHO 3aJ€XWUTh BIJ JUISSHKH KpPUBOI pOCTY, IO
BUKOPHCTOBYBAJIACH JIJIsl POTHO3YBAHHS [TUKITY.

3 puc. 1 BumimBae, mo (akTHUYHE HAPOCTAHHS 3 YacOM YHCIa COHSYHUX IUISIM
B1JI0YBaIOTHCS 3HAYHO IIBHJLIE, HIXK MO MPOrHo3y. Takuil cueHapiif o3Hayae, 10 YUCIO IJISM B
MakcuMyMi Mae OyTu OiNbIIMM TPOTHO30BaHOro. lle 4YmMcno MoXKHA OIIHWTH, BUXOASYU 3
IIBUIKOCTI HAPOCTAHHS YHCIIA TUISIM 3 9acoM, sK Iie Oyiio 3po6sieHo B po06oTi [6]. V 1l poboTi
aBTOpPY BUKOPHUCTOBYBAJIU SIK BXITHUH MapaMeTp MPHUPICT YUCIa COHSIHUX TUIsiM 3 20-T10 mo 32-it
MICSIIIl TIUKITY, 1 HA OCHOB1 MOOY/I0BaHOI KOPEJAIIAHOI 3aJIeKHOCTI ISl TIOTIepeaHiX 23 IUKIIIB
MIPOTHO3YBAIIU MAaKCUMYM 24-TO ITUKITY.

3aJIeKHICTh MIXK CEPEAHBOMICIYHOIO IIBUJKICTIO HAPOCTAHHS YWCIA COHSYHHUX TUIIM B
iHTepBaii MicsmiB 15-32 Bijg mowatky LUKy, ska To3HaueHa Hikue 5K (AW/AT)is32 , Ta
MaKCUMaJIbHUM 3TJIaJDKEHUM YUCIIOM COHSYHUX TUISIM Wmax (Ha OCHOBI TaHUX 1po 24 monepeaHi
COHSIYHI IIUKJIM), MOYKHA allpOKCUMYBATH JIHITHUM BHpPa3OM:

Whmax =17.9 (AW/AT)1532 + 86.17. 1)

Jns motounoro 25-ro nuukiy (AW/AT)is.32 = 4.5. Tomi, 3rigso (1), Wmax (25) = 166.7, 1o
3HAYHO BHIIE, HIX 110 JEIKUX MPOoruo3ax [1].
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Puc. 1. TlopiBHSHHS NPOTHO3y YMCIA COHSYHUX IULSIM Yy 25-My LMK 3TiIHO 3
NOAA / Space Weather Prediction Center (cymijiibHa IU1aBHa KpuBa) 3 (paKTHYHUMH 3MiHAMH
CepeIHBOMICSIYHUX 3HAYCHD (POMOM) a TAKOXK 3TIAJKCHUX 3HAYCHb, SIKi MIPEJICTABJICHI TUIABHOIO
KPHUBOIO, MPOBEJCHOIO 10 CePeAHBOMICAYHUX 3HA4YCHHSAX. Bick opauHar mignucana sk SSN i
o3Hauae yucino misM (sunspot number). [udpa 75.4 o3Havyae cepeaHbOMICSIYHE 3TIIaKEHE
YUCJIO COHSTYHUX IUISIM 3a ceprnieHb 2022 p.

ABTOpPM TpOBENM JOCHIJUKEHHS TPUBAJIOCTI BHUOPAHOIO TECTOBOIO IHTEpBally Ha
MPOTHO3YBAHHS AMIUTITYAH 25 OWKIYy. BUSBHIIOCH, IO TpH 3BY)KEHHI TECTOBOTO IHTEpPBAIY
(uncino MicdliB BiJ MoYaTky HUKIY) BenuuuHA Wmax CYyTTE€BO 3MiHIOETBCA. Tak, SIKIIO 3aMiCTh
iHTepBaNTy 15-32 wmicsmi B3sTH iHTepBan 27-32 Micsmi BiJ MOYATKy IHKIY, TO Ma€MO 3HAYHO
OLIBII PO3CIAHY 3AJIEKHICTD, KA AlIPOKCUMYETHCS BUPA30M

Whmax = 15.81 (AW/AT)27.32 + 103.55. (@)

Ockinbku ist 25-ro nukiny (AW/AT)27.32 = 5.87, To 3rinHo (2) MaemMo Wmax(25) = 196.4.
Takum unHOM, TporHo3oBane 3HaUeHHS Wmax(25) y iboMy Bunaaky Ha 20 OquHUII OibIIIe, HiXk
st iHTepBary 15-32.

Ockinbku 25-i UK € HeTTapHUM, 11KaBO PO3TJISTHYTH JIUIIIEe HENapHi HUKIW. BiqnosiaHuii
PO3IJIsi] MOKA3YeE, 1110 TOAl PIBHSAHHS perpecii € TakuM

Wmax = 13.85 (AW/AT)27.32 + 122.88. (3)

3 mporo piBHsAHHS BUIUMBaE, 1Mo npu (AW/AT)27.32 = 5.87 maemo Wmax(25) = 204.2.
TakuM 4MHOM, NPOTrHO3 CTa€ 1€ OUIBII BHUCOKUM, HAOMMKAIOUMCh IO BEJIWYUHI J0 KIacy
NOTY>KHUX COHSYHMX LIUKJIiB.

Ha ocHOBI 11bOTO pO3IJIAy MOXKHA 3pOOUTH BUCHOBOK, 1110 AKTUBHICTh B COHSIYHOMY LMK
Ne 25 mocTynoBo «po3raHsieTbes» - 3 HAOMMKEHHSAM J0 MaKCUMYMy UKy (TOOTO B mepioa 27-
32 micsui UMKITY) i1 3pocTaHHs BIAIOBIAAa€ OUIBII NOTYKHOMY IUKITY, HIXK Ha O1IbII MOYAaTKOBIN
¢a3i kpuBoOi pocTy, 1110 BIANOBIAAa€E po3MIMpeHOMY iHTepBalty y 15-32 micsi. OCHOBHE NUTaHHS,
AK€ NpH I1IbOMY BHHHUKA€, € TaKUM: TaKuUH MPUCKOPEHUI pICT aKTUBHOCTI 1 Hajaaml
30epiraTUMeThCsl, YU BiH, MOAIOHO J0 MONEPEAHBOro 24-TO IMKIY, 3MIHUTHCS CHOBUIBHEHUM
poctom ?

Jlnst mouryKy BiANOBIAL HAa Il MUTAHHS OyB PO3IJISIHYTHH PO3MOALT COHSYHUX LUKIIB IO
CepeTHbOMICSYHIN MIBUAKOCTI POCTY Ais iHTepBaiiB 15-32, 21-32, 27-32 micsmiB nepenicTopii
(Tabm. 1). 3 miei Tabnumi BuIUMBaE, Mo UK Ne 25 momanae y HaUUCICHHINTY TPYIy IHKTIB
(=~ 50%), B sKiii cepeIHbOMICSIYHA IIBUAKICTH POCTY YHCIIa COHSYHHMX IUIIM 3HAXOIUTHCS B
Mexax 3-6 OIMHUII IIOMICALS Y BCIX BKa3aHMX iHTepBasax nepenicropii. [Ipuuomy mikaBo, 1o
B 1HTepBanax nepenictopii 15-32 ta 21-32 muxmm NeNe 24 1 25 € «Onu3HIOKaMu», TOOTO
MOMalaloTh B OJIHAKOBI KIJIACTEpH, TOMI SK B iHTepBayi 27-32 wicsauiB nukia Ne 24 Bxe
«BUMNagae», a muki Ne 25 — 3anumaerscs. ToOTO 11e 03HAYae, 110 e OCTaHHIM Mepioj] PO3BUTKY
aKTHUBHOCTI y 25-My IMKJI BX€ BiIOYBa€ThCS IO I1HIIOMY CLIEHApil0, HUK y 24-My MK



MoxInBO, 1€ BKa3ye Ha Te, 1110 NOJAJIBIINNA PO3BUTOK aKTUBHOCTI Yy TIOTOYHOMY 25-My LUK 1
Hajaxi Oyjie WTH 1Mo ClieHapito, BIAMIHHOTO BiJ] TIOMEPEAHBOTO 24-T0 IHUKITY.

Ta6mumst 1. Po3moin muKIiIiB 1Mo cepeIHbOMICSYHINA MBUIKOCTI POCTY
JUTSL iHTepBaTiB epeaictopii 15-32, 21-32, 27-32 micsiiB

InTepBan InTepBan
MIBUIKOCTEN nepenicTopii 15-32 21-32 27-32
(omMHAIIH (Mmics1iB)
qucen
Bonbda)
0-3 N KIJIBKICTD 4 5 7
Ne 1B 1,5,6,7 5,6,7,12,15 6,7,12, 13, 14,
15, 16
3-6 N KUIBKICTD 13 11 10

Ne nukmis 2,9,10,12, 13,14, | 1,2,9,10,13,14, | 1,2,4,5,9, 10,
15,16, 17, 20, 23, | 16,17, 23,24,25 | 17,20, 23,25

24, 25
6-9 N KUIBKICTD 5 5 7
Ne nuxiIiB 4,11, 18, 21, 22 411,18, 20,21 8, 11, 18, 19,
21, 22,24
9-12 N KUIBKICTD 3 4 1
Ne 1uKiIiB 3,8,19 3,8,19, 22 3

3 HaBeIEHOTrO BUINE PO3IIISy BUIUIMBAE, IO WMOBIpHA aMIUIITy/a aKTUBHOCTI y 25-My
LUKJI Ma€ 3HaXOJUTUCH y MexaX npuOian3Ho 167-204 ogunui, o MokHa 3anucatu Tak: Wmax
(25) = 185 + 18 oxa. Takum unHoM, y nukiax NeNe 24-25 mae BUKOHATHCh TIpaBuiio [ HEBUIIIEBa-
Ouns [12], 3rigHO 3 IKUM HemapHui UK Mae 0yTH Ha ~ 10-50% noTyxHIKN, HDK onepenHiin
HapHUA UK (pHC. 2).
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Puc. 2. CniBcraBnenss pakTuyHux aMIUTTYA Wmax U1st mapaux (even) i Hemapuux (0dd)
LUKJIIB, SIKE MOKA3aHO 3alIOBHEHUMHU KpYy>K€UKaMU (JIUB. TEKCT)

BucnoBku. 3rimHO 3 AaHUMHU Tpo 24 mMOMEpeaH] COHSAYHI IMKIH, SKI CTOCYHOTBHCS
CTaTHCTUYHOTO 3B'SI3Ky MDK IIBUAKICTIO HapocTaHHsS 4ucia coHsuHux mwiiM AW/AT Ha dasi
KPHUBOI POCTY 1 aMILTITY 010 TUKITY Wmax , MAKCUMAJTbHE 3TJIaJKEHE YUCIIO COHSYHUX IISIM Y 25-
My KT Wiax (25) odikyeTsest Ha piBHI 185 £ 18 y HOBI#i cucTeMi, 10 BiAMOBIIAE CEPEAHBOMY
M0 TOTY)XHOCTI COHSIYHOMY [HKIYy, 3 BHUKOHaHHSIM TmpaBwia [ HeBumeBa-Omnsa. Orinka
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Whax (25) 3a5exuTh Bil TOTO, SKy AUIIHKY KpuBOi (pasu pocTy LUKy B3SATH 32 OCHOBY JUIS
IPOTHO3YBAHHS, a TAaKOX BiJ TOTO, MPUHMATH /0 yBaru Bci 24 UKW, 4d Jmine HerapHi. Ha
pe3yabTaT MPOTHO3YBAaHHS BIUIMBAE€ TAaKOXX BHUXITHE MPUIYIICHHS PO MOHOTOHHICTh YU
HEMOHOTOHHICTH (pa3u pocty. IIopiBHSHHS MIBUAKOCTEH HApPOCTAHHS YUCIA COHSYHUX IUISIM Ha
pi3HuX aingHkax ¢asu pocty pisHuX 1uKimiB (Tadn. 1) mokasye, mo morounuit muka Ne 25 He
BHSIBJISIE PAHHIX O3HAK HEMOHOTOHHOCTI POCTY, MOMIOHUX JI0 CIIOCTEPSIKCHUX y 24-My ITUKJIL.
SIkmio 1s TeHaeHIs 30epexeTbes, ¢aktuuHe 3HaueHHS Wmax (25) Oyne Ha BepxHid Mexi
3a3HAYEHOro IHTEpBaNy BipOTiTHUX 3Ha4YeHb. [Ipy Takux mapameTpax 25-ro UKy, HEMae 03HAK
HaOIMKEHHS TTMOOKOTro MiHIMyMYy BIiKOBOTO ITMKITY B cepeuni XXI cr.
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ABOUT A MAXIMUM OF 25 CYCLES
AND A FURTHER TREND OF SOLAR ACTIVITY IS POSSIBLE
Volodymyr Efimenko — PhD, director of the Astronomical Observatory
Vsevolod Lozytskyi — D.Sc., Senior Research Fellow

The forecast of the amplitude of the 25th cycle of solar activity is considered, based on the analysis of
data on the previous 24 solar cycles. The statistical relationship between the rate of increase in the
number of sunspots in the phase of the growth curve and the amplitude at the maximum of the cycle is
studied. It turns out that the outcome of the prediction depends on several initial assumptions, including
which part of the growth curve is taken into account for the prediction, and whether all 24 cycles are
taken into account or only the odd ones. The assumption of a monotonic or non-monotonic growth curve
also plays an important role. Regarding the latter, the cluster analysis showed that until the 32nd month
of the cycle, there are no visible signs of non-monotonicity in the growth curve, similar to the one in the
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24th cycle. We conclude that the maximum smoothed number of sunspots in the 25th cycle Wmax (25),
most likely, should be equal to 185 £ 18 units in the new system, which corresponds to the average power
of the solar cycle, with the fulfillment of the Gnievyshev-Olya rule. With such parameters of this cycle,
there are signs of approaching the deep minimum of the age cycle in the middle of the 21st century. there
is no This does not exclude the fact that this deep age minimum can occur suddenly and sharply
immediately after the 25th day of the cycle, as it was, for example, in the Dalton minimum.

Key words: Sun, solar activity, number of sunspots, amplitude forecast of the 25th cycle,
Gnievyshev-Olya rule, minimum of the age cycle.

LONG-TERM VARIATIONS OF MAGNETIC ACTIVITY OF THE SUN
DURING THE HOLOCENE

Valery Krivodubskij — D. Sc., Senior Research Fellow

The main law of the evolution of the Earth's climate is the cyclical nature of global changes
in the latter. One of the possible explanations for the cyclical nature of global climate changes is
provided by the astrophysical model of fluctuations in the insolation of the Earth's surface by
solar radiation. Modern climate change is mainly associated with variations in the magnetic
activity of the Sun, one of the main proxies of which are sunspots. The decrease in the number of
sunspots coincides with the epochs of cooling on the Earth, while during the maximum number
of sunspots warming is observed. The paper reviews cosmogenic reconstructions of long-term
variations in the Sun's magnetic activity (large minima and large maxima) during the Holocene
(last 12,000 years). The accidental appearance of large minima and maxima can to some extent
be reproduced by modern models of a turbulent dynamo with a stochastic drive.

An important key to studying the impact of solar activity variations on the Earth's climate is
the Maunder minimum (late 17th century), during which extremely little sunspots were observed.
Applying the method of analysis of rare events to these observations led researchers to conclude
that the appearance of sunspots at the Maunder minimum was characterized by a weak
amplitude of 22 years. The concept of continuity of magnetic cycles at this time is also confirmed
by measurements of cosmogenic radionuclides in natural terrestrial archives. Therefore, today it
is believed that during the Maunder minimum, the cyclic magnetic activity of the Sun did not
stop, although the amplitude of the cycles was quite low.

In the at2dynamo model, this may be due to the fact that the magnitude of the magnetic induction
of the toroidal field excited by radial differential rotation in the SCZ at this time did not reach
the threshold value required for lifting magnetic power tubes on the solar surface (nonlinear
dynamo mode).

A scenario for explaining the north-south asymmetry of magnetic activity during the Maunder
minimum is proposed. A key role in the proposed scenario is played by the special nature of the
internal rotation of the Sun, revealed as a result of helioseismological experiments.

The modern grand maximum of solar activity, which began in the 1940s, has ceased after solar
cycle 23, and activity of the Sun seems to be returning to its normal moderate level.

Key words: global climate changes of the Earth, sunspot cycles, magnetic fields of the Sun,
cosmogenic proxies of solar activity, Maunder minimum, modern grand maximum, solar
dynamo.

Science now has at its disposal reliable facts that the Earth's climate has repeatedly
undergone radical global changes over different periods of time. The main regularity of the
evolution of the Earth's climate is the cyclical nature of its global changes. The most important
element of the climate that affects its other characteristics, primarily the temperature, is the
radiant energy of the Sun. One of the possible explanations for the cyclicality of global climate



