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1t is known that the evolution of the whole sequence of solar cycles in time could be de-
scribed by varying a few parameters from cycle-to-cycle in a single empirical equation. Here
we try to use our earlier one-parameter fit [1] for approximation not only sunspot numbers
but also facular numbers recalculated to polar magnetic flux during last 100 years. We found
that the shape of solar cycle is much more variable in facular numbers than in sunspot num-
bers so that the parameterization requires 4 parameters. Higher and lower cycles are clearly
separated in facula but not in sunspot numbers. In phase space this represented as a bi-focal
dynamics. We propose that this dynamics could be originated from magnetic dynamo equa-
tions truncated to the Lorenz type dynamic attractor.
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Beenenne
3agaua mapaMmerpuszanuu (HOpMbI LHUKIA UMEET SCHYI0 MaTEMaTHUYECKYIO
MIOCTAHOBKY, pPeIlIajiach B JIECATKaX padoT, U UCIIONb3YETCs JJISl IOJTOCPOYHOTO
nporHo3a uukia. Ham ynanock mokaszats [1], 4To 1715 ynciia COMHEYHBIX MATEH
npuemMsieMasi TOYHOCTb, OPAJIKA JUCIIEPCUU | 3-MeCSIUHOr0 OCpEeIHEHUS, JOCTH-
raercs y)ke JByXIapaMeTpHUYeCKOW anmpokcumanuen. Eciam f) — u3BecTHOE
BpeMsi Hayalla I[MKJIA, TO IBOJIIOIMS YMCIa TMATEH B MUKJIE R(?) onpenensercs

KoHcTanTtamu 1, u 1y
1, Y {5
R:[ j W), (1)

Tak 4TO McCHoONb30BaHME OOJIBILIEIO YMCA [MapaMEeTpPOB HE MMEET cmbicia. B
JAHHOUM paboTe MbI pacHIMpseM 3ajady NapaMmeTpu3alid LUUKIa Ha YUCIIO MO-
JSpHBIX (PAKENOB, KOTOPHIE SIBISIOTCA MPOKCH MOJIOUMAAIBHOIO MOJSI U «ecTe-
CTBEHHBIM» MPEAUKTOPOM TOPOUJAIBHOTO MOJIS, T.€. YHCIA ISITEH, B COOTBET-
CTBUHU C MOJIEIISIMHA COJIHEYHOI'O MarHUTHOTO JIMHAMO.

JlanHblie
Hawnbonee cucremaTHdyecku AaHHBIC 1O HAOIIOCHUIO TTONSPHBIX (paKesioB

B obceppaTopusix Mount Wilson (MWO) u Wilcox Solar Observatory (WSO)
ObLTH 0000IIIEHBI TI0 pe3ysibTaTaM cepur padot Sheeley BBITOTHEHHBIX IS pa3-
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HBIX 210X HaOmoaeHuil [2]. 3HakomepeMeHHoe (C y4eTOM 3HaKa MarHUTHOTO
noJisi) 4yuciio ¢akesaoB ObLIO MOJCYUTAHO OTACIBHO JISl KaXKJIOTro IMOIYIIapus
ConHula, OTKaIMOPOBAHO MO MOCTEAHENH CepUu U3MEPEHUM W MEPECUUTAHO B
IIKaJy MOJIIPHOTO MAarHUTHOTO MOTOKa Ha ocHoBe HaOmoaennit SOHO MDI
JUISl WAPOT BbilIe +70° KaK10ro nojiymapus. Y CpeJHEHHbIN MO0 MOJIyIIapusM U
NPUBEACHHBIMN UHTEPIIONSIMEH K €KEeMECSYHbIM 3HAU€HUSIM aOCOJIOTHBIN Mar-
HUTHBIN ITOTOK CABHHYT IO (pa3ze oTHOCUTEbHO urcia msateH SSN2 [3] (puc. 1).
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Puc. 1. Moaynp nossspHOro MarHutHoro noroka Pf, ycpeaHeHHbIl o mosymapusm, nepe-
CUMTAH U3 YUCIJIa MOJAPHBIX (akenoB [2] ¢ MHTEpHONALUEH O eKEeMECSUHbIX 3HAaUeHUH U
ycpenHeHneM 1o noiymapusaM. Yucno conmreunsix nsteH SSN2 [3], crmaxenHoe okHOM 13
MECSLIEB.

Pe3yabTaTsl
3aTsHYyTHIA MO BpeMEHHU BBICOKMM LUK 19/20 M psia HU3KHUX MIIOCKOBEp-
IIMHHBIX [UKIOB MOJSPHBIX (PaKeIoB HE JOMYCKAIOT OJHO- WU AByXIapaMeT-
pPUYECKON ammpOKCUMAINH, TTO3TOMY MBI UCIIONIB30BaIH 4-X MapaMeTpUYECKyIO
arnmpoKCUMAIIMIO, ITOCTPOSHHYIO 1Mo 00pa3ily ouHapHoi cmecu (1), puc.(2).
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11-neTHre UKIBI A9 TOJSPHBIX (PaKkeIoB MMEIOT BBHIPAXKEHHOE pasjelie-
HUE aMIUIUTY]l BBICOKMX U HU3KUX IMKJIOB (pHUC. 2, CleBa BBEPXY), MEPEXO] OT
HU3KHUX IIMKJIOB K BHICOKMM U OOpPAaTHO MPOUCXOJIUI CKauyKamMu Tprkisl 3a 100
aeT (puc. 2, cpaBa BBEpPXY) B OTIMYHUE OT LIUKIIOB YHCEN MATEH (pUC. 2, BHU3Y)
/i€ IePeX0/i OT HU3KUX K BBICOKHM ITUKIIAM U OOPAaTHO MPOUCXOIMII MOYTH PaB-
HOMepHO. [TOCKONMBKY MOJNSPHBIM MAarHUTHBIA MOTOK OMM30K K MaKCUMyMYy B
MUHHMYME LHKJA, €r0 3HAY€HUE B MUHUMYME IMKJIA SIBJISIETCS €CTECTBEHHBIM
IIPOKCH MOJOUIAJIBHOTO MOJISL U MOYKET CIYXKUTh IPEIUKTOPOM MOCIEAYIOIIETO
MaKCHUMyMa, HO Koppessius He Benuka (puc. 3, cieBa, R = 0.67), xoTs napa-
MeTpH3alus 1UKJIa, 32 cUeT U30aBJIEHUS OT IIYMOB, HECKOJIbKO YJIy4IIAeT 3Ty
3aBUCUMOCTH (puc. 3, cipasa, R = 0.74).
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Jns aHann3a 3aKOHOMEPHOCTEW 22-X JIETHETO LMKJIA Mbl MCIOJIb30BAIN
3HAKOTICPEMEHHBIN (aIbTEPHUPOBAHHBIN) P YKCIA ISTCH U PSAIABLI TOJISIPHOTO
MarHUTHOTO IIOTOKa B KaxaoM mosymapun. Ilpeamonaras OoJibimoe Bpems
nuddy3un u3-3a BMOPOKEHHOCTH MarHUTHOTO 1oJjist B porochepe u xpomocde-

pe, MbI IPOMHTETPUPOBAIIN 3HAKOTIEPEMEHHbIE Psibl (puc. 4)

Puc. 2. [Tapamerpuzanus Gopmbl cemerictBa 11-T€THUX COJHEUHBIX IUKIIOB. ATNMIPOKCHUMA-
st pOpMBI IMKIJIOB YKCHA MATEH (HIKHSS MaHENb) U YHUCIa MOJSIPHBIX (akenoB (BepXHsL
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cipaBa) coxpassieTcsi OudokanbHas cTpykrypa. Takass nuHaMu4yecKasi CTPyKTY-
pa xapaktepHa A arTpakTopa JlopeHua, KOTOphIid Mpeasiaraics B paHHUX MO-
JENSIX JUHAMO J1J1s1 OOBSACHEHMSI Xa0TUUECKOUM MPUPOJIbI COJTHEYHOTO LUKIA [4].
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Puc. 4. 22-x neTHUN MHTETpaNbHBI MarHUTHBIN UK. IHTErpupoBaHHBIE IO BPEMEHU BpE-
MEHHBIE PSAbI YUCEI MATEH U NOJSPHBIA MarHUTHBIN MOTOK (crpaBa) U (pa30BOE MPOCTPaH-
CTBO JJISl 3TUX PSIJIOB (CIIEBA).
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®opma 11-1€THUX HUKIOB MOJSPHOTO MArHUTHOTO TOTOKA OTIMYAETCS
OoJbIIeH BapraOenbHOCThIO U HETMHEHHOCTBIO, ueM (hopma 11-1eTHUX LUKIOB
qyucia MITeH, U TpebyeT OOJbIIero yuciaa mapameTpoB (4) I CBOETO OIHca-
HMUS.

MakcuMyMbl TOJIIPHOT'O MAarHUTHOTO MOTOKAa pa3OMBAIOTCS Ha JIBE I'PYII-
IIBI. «BBICOKHUX» M «HU3KUX» IMUKI0B, 4+0.5 10-22 Mx u 1.7+0.5 10-22 Mx.

3aBUCUMOCTh MEXY MOJSIPHBIM MAarHUTHBIM ITOTOKOM B MUHUMYME 1IHKJIa
1 MaKCUMyMOM OyAyIero nukia ciadas, kodddunuent koppensaiuu 0.7, B 00-
JIACTHU LUKJIOB CPEIHEHN aMIUTUTYAbl KOPPESAIUs OTpULlaTeNIbHAS.

[TpucytcTByeT BBIpakeHHash ABYX(OKyCHas AWHAMUKAa B ()a30BOM TIpoO-
CTPaHCTBE HAKOIUJIEHHOI'O 3HAKOBOI'O MOJOUAAIBHOTO M TOPOUIATBHOTO Mar-
HUTHBIX TOTOKOB COJIHIIA A1 TTOCISIHUX NATH 22-X JICTHUK ITUKJIOB.
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