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The lifetime of individual solar pores and sunspots was analyzed according to the ob-
servations of the HMI/SDO space Observatory in the 24th and 25th cycles of activity. It is
found that the lifetime of individual spots and pores differs from the Gnevyshev—Waldmeier
rule Tg~W-A formulated for groups of sunspots. The dependence of the lifetime has a different
pattern, So for the pores of the leading and trailing polarity of the magnetic field, the depend-
ence has a logarithmic form from the area: T, = 0.24(0.01) + 0.55(0.14)-Ig(Smx) for
Smx<50 mhm. For regular sunspots (Smx>100), the dependence is close to linear. But the
pattern is different for sunspots of the leading polarity: Tjea=-0.99(£0.2) +0.036(+0.002)-S,,,
and the trailing polarity: Tyai= 0.62(x0.1) + 0.013(£0.001)-S,,.

Physical mechanisms of decay are proposed. For regular sunspots, the lifetime is asso-
ciated with convective cells and the entrainment of the magnetic field of the umbra by the sur-
face flow dr/dt~v~1/r from the boundaries of the umbra to the boundaries of the penumbra.
For pores with heating from the photosphere dt/dt ~(t,,— Tp0;), Where t is the temperature of
the pore and the photosphere.
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1. BBenenue

['pynmbl COJIHEUHBIX MATEH XKUBYT OT HECKOJBKMX YaCOB JO HECKOJIBKHUX
MecsLeB. BpeMst ®U3HM TPyl YBEJIMYMBAETCS JUHEHHO ¢ MAKCUMAaJIbHBIM Pas3-
MEpPOM B COOTBETCTBUM C TaK Ha3blBa€MbIM IpaBuUioM [ 'HeBbllieBa-Banba-
maiiepa: A0 = W-T, rne A0 — MakcuMallbHbII pa3mep nATHa, T — ero Bpems
xu3Hu 1 W = 10 msh/day (mhm Micro Solar Hemisphere). 9To npaBuio 0b110
BIEpBbIe TMOCTpoeHO ['HeBbleBbIM [1] W MaTeMatudecku cHOPMYIUPOBAHO
Bansameiiepom [2]. CornacHo 3ToMy MpaBuily OOJBIIMHCTBO COJHEYHBIX IMSTEH
KUBYT MEHbIIE CYTOK. Bpems XU3HM MmOpslKa IHS WIA JOJIbIIE — IPUMEPHO
HEJeIM — YacTO HE OYEeHb TOYHO H3-3a IEPEPHIBOB B HAOIIOJCHUSIX U3-3a
HACTYIUIEHUS HOYM WJIM MPOXOKJCHHS PYI IIATEH 3a COJHEYHBIM KPAaeM B pe-
3ysbTaTe BpamieHust Comnaua [3].

2. BpeM#l :KU3HM COJTHEUHBIX MOP U NSATEH

OTcnexuBaHue MATEH MPOUCXOAMIO NMPU UAECHTU(DUKALNUN OTIEIbHBIX I15-
TE€H W MOp Ha pa3IM4HbIX M300paxkeHUsX BO BpeMeHH. OOpadaThIBaIUCh ISTh
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n3o0paxeHuil B feHb. Jyis Gosiee TOUHOW MIEHTHUUKAIMU TOCIEI0BaTEIbHO-
CTH COJHEYHBIX MATEH BO BPEMEHU Mbl IPUHUMAIA BO BHUMAHUE MOJISIPHOCTH
MarHuTHoro mnoiid. Takum o6pa3om, ObLTM CPOPMUPOBAHBI LEMOUKH OTAEIbHBIX
COJIHEYHBIX IISITEH U TIOP BO BPEMEHH, 10 KOTOPBIM BBITIOIHSJICS aHAIU3 DBOJIIO-
UM U BpeMeHM xu3Hu. Bceero 3a mepuon 2010-2021 rr. BbiaeneHo ~33 ThiC.
LIEIIOYEK ITOCIEI0BATEIbHOCTEH COJIHEUHBIX IITEeH. Tak Kak Mbl MOXKEM HaOII0-
JaTh TSATHA TOJBKO Ha BUIUMOM CTOPOHE COJIHEUHOTO JIMCKa, MBI Opasik IocJe-
JIOBATEILHOCTH TIATEH, Y KOTOPBIX JOJITOTA MIEPBOro MsATHA B MOCIEI0BATEILHO-
cru He npessimana fi<30° oT HeHTpaIbHOro MepHaraHa, Wik IPUMEPHO 3a 4.6
JTHSI, 10 UICYC3HOBEHUS Ha 3amagHoM Jimmoe. st morncka peKyppeHTHBIX ITSITEH,
TaKuX, KOTOPBIE KUBYT 0oJiee OJHOTO 000pOTa, TOUCK MPOBOIUIICS IS TISTEH
oonee S;s>100 man, rae Si.s — mocneaHss 3aperucTpUpoOBaHHas MIOIA/b COJ-
HEYHOTO MATHA Ha BUJIMMOU CTOPOHE JAKMCKA Y 3aMaJHOTr0 JuMoa.

Ha puc. 1 npencrasieHa auarpamMma paccessHus JJisi BpeMEHHU JKU3HU COJI-
HEYHBIX TOp U MATEH B 3aBUCUMOCTH OT IUIOMIATHU Sy, TA€ Sy — MaKCUMasIbHas
IJIOIIAAb B IIETIOYKE IOCJICIOBATECILHOCTESH KU3HM NATHA. I quamna3oHa InUio-
maaeit 10-20 man HaGmrogaeTcs o0JacTh OJHOBPEMEHHOI'O CYIIECTBOBAHUS
nmop u maTeH. Ha paumarpamme Takxke mNOpelcTaBieHa JUHUS 3aBUCUMOCTH
Gnevyshev-Wildmeier (GW) S&,. = 10.89'T, rue S%,, — MakcuMaibHas ILIO-
1aJ1b, ONpEe/ICSICHHAs JIJI TPYIIT COJHEUHBIX ISITEH.
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Puc. 1. /InarpamMmma paccestHUs B KOOpJAMHATaX BPEMS JKU3HU COJIHEUHBIX IISTEH U MOP U
IUTOINAAM HA MOMEHT MaKCHUMAaJIbHOTO ee JocTixkeHus. Ha nuarpamMme Taxoke npezcTaBieHa
nuHMs 3aBucumMoct Gnevyshev-Wildmeier.

AnmnpokcuMaiivsi BpeMEHHU KU3HU JIJISI COJTHEYHBIX MATEH U MOP MPE/ICTaB-
JeHa Ha puc. 2. Kak u cienoBano 0Xujarh, JUHUW alMpOKCUMAIUM BPEMEHHU
JKU3HU COJIHCUHBIX IATEH Jiekar Hiwke auauun GW it rpynn nsateH. Ho o6-
JIACTh CYIIIECTBOBAHUSI COJIHEUHBIX IMOP JICKHUT KaK HUXKE, TaK W BBIIIE ITOU JIU-
HUU. 3aBUCUMOCTh MOCTPOEHA OTMAEJIBHO JIJIsl MATEH BEAyIIeH U XBOCTOBOM IO-
asipHocTed. 3aruosbl s momane S,,>300 cBsizaHbl C 3aX0A0M KPYIHBIX M-
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TEH 3a BUJUMYIO CTOPOHY aucka. OKa3anoch, YTO BpeMs KU3HU COJTHEUHBIX M-
TE€H XBOCTOBOW MOJISIPHOCTH isl Twiomane S,,>100 man MoxeT ObITh 3HAYM-
TEJIbHO MEHBIIMM, YE€M JIJIS MATEH Beaylled MOJSPHOCTH. DTO MOATBEPKAACT
BBIBO/I [4] 00 acHMMETpHM pacraja ImsITeH pa3HOM MOJISIPHOCTH MarHUTHOTO T10-
Js.  3aBUCHUMOCTh  BPEMEHHM  JKU3HM  MOXHO  3amudcaTtb B BHJE:
Tiea=-0.9(£0.2) + 0.036(x0.002)-S,,,x ¢ ko3 dumnuenTom koppensaiuu r = 0.98;
T = 0.62(£0.1) + 0.013(£0.001)-S,x, r=0.98. JIuHua anmnpoxkcuMaiuu mnepe-
cexaeT JruHUI0 GW B 001acTH MaJIbIX IUTomiagen S,<l10 mmarm.
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Puc. 2. Annpokcumanusi TMHUU BPEMEHU KU3HU MOP U COTHEUHBIX MATEH 3aBUCUMOCTH OT
TIOMIAM SMX JIJIs TISITEH U TIOp BEIYIIEeH M XBOCTOBOM MOJISPHOCTH MAarHUTHOTO TTOJIS.

PaccMoTpuM BpeMms J)KH3HU COJTHEYHBIX MOp moapoOHee. Ha puc. 3 npen-
CTaBJICHA 3aBUCUMOCTb BPEMEHH >KH3HH TOp BEAYIICH M XBOCTOBOW MOJSPHO-
CTH. B OTIIMYME OT CONHEUYHBIX MATEH BPEMS XKU3HU MOP MMEET CBS3b C JIOTa-
pudmom mromanu: Ty, = -0.24(£0.1) + 0.055(0.014) 1g(Simy)-

3. O6cy:xxnenue

MexaHu3m pacrajga COJHEYHBIX MATEH OCTAeTCsl HE 10 KOHIA MOHSATHBIM
[3]. Jns coMHEUHBIX MATEH BpPEMs pacrnaaa JOJDKHO OBITh CBA3aHO C PaglyCcoM
cootHomeHnem dS/dt ~const miu dr/dt~1/r. BoamoxHO, pemaroiryo poib B Me-
XaHU3ME Pacnaja COJHEYHBIX MATEH UTPACT KOHBEKIIHSI.

JIelCTBUTENBHO, B 3TOM CIIy4ae CKOPOCTb pPacTeKaHHs BellecTBa BOJIU3U
MIOBEPXHOCTH OT SAJIEP COJHEYHBIX MATEH MpornopuuoHanbHa v~1/r. Tlotok oT-
PBIBAET U YHOCUT MAarHUTHOE I0JIE, U BpeMs >KU3HU 1siTeH Oyaer dr/dt~1/r. {ns
NIOp KOHBEKIIMS HE UTpaeT OOoJbIIoi poin. Bokpyr HuX He 00pa3yroTcs KOHBEK-
TUBHBIE SYEHKHU, U UX pacHaj CBA3aH C MEXaHMW3MOM Iporpesa. B atom ciyuae
MOKHO HpPUMEHUTh (opmyiy HploTOHa a7 BBIpaBHUBAHUS TEMIIEPATYpBHI:
dt/dt ~(Tph— Tpor), THE T — TeMIepaTypa nopsl u Gorocdepsl. Torna Bpems xus-
HY 10D Tpor ~ 10g(Tph — Tpor)-
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Puc. 3. Bpemst )Ku3HU COJIHEUHBIX TIOP B 3aBUCUMOCTH OT Jiorapu(ma IIouaiu.

Pabora BbImoJNHEHa mNpuU 4YacTUYHON mnoanepxke npoekra 075-03-2022-
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