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Nonlinear saturation of solar dynamo is usually associated with the fact that mean-field
dynamo action in a mirror asymmetric convection leads to a redistribution of magnetic helici-
ty between large and small scales. Magnetic helicity accumulated in small scales suppresses
so-called alpha-effect. This scenario supposes that small-scale dynamo or does not act in the
Sun or the small-scale dynamo action do not contribute in the magnetic helicity redistribu-
tion. A detailed investigation of small-scale dynamo learns however a limited applicability of
the above concept. In particular, small-scale dynamo action results in a magnetic helicity re-
distribution as well, however this process occurs in scales much smaller rather it happens for
the large-scale dynamo. Here we present new data concerning nonlinear saturation of mean-
field dynamo. In particular, we clarify how nonlinear saturation of small-scale dynamo oc-
curs. The basic difference between small-scale and large-scale dynamo is that the last one
contains a small parameter? Namely alpha-effect, which can be easily suppressed by the
growing dynamo driven magnetic field without basic changes in other quantities responsible
for dynamo action. In contrast, the only quantity which controls the small-scale dynamo is
magnetic Reynolds number. Observations tell that magnetic Reynolds number remains high
even at nonlinear stage of the small-scale stages of dynamo action. We demonstrate however
that a suitable reorganization of hydrodynamic spectrum of magnetic convection can sup-
press small-scale dynamo action without basic suppression of magnetic Reynolds number.
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Henuneltnoe moaBieHne COTHEYHOTO JTUHAMO YacTO CBS3BIBACTCS C TEM,
YTO TIPU paboTe TUHAMO CPETHErO MOJIA B 36pKATbHO ACHMMETPUYHOM KOHBEK-
IIUHU TPOVCXOJUT TIepepacnpeieieHue MarHUTHOW CIUPATLHOCTA MEXKIY KPYII-
HBIMH YW MEJIKUMHU MaciiTabaMu, MpUdeM MarHUTHAsl CIIUPATbHOCTh, HaKaIlIu-
BAIOINAsACS B MEJKMX Macirabax, moaaBiseTr anbda-d3Qdekr. IToT crieHapuii
MOJTYaIMBO Tpenamnonaraer, yto Ha CosHile mub0 BooOIIe HE paboTaeT MeENKo-
MaciTabHOe IMHaMO, a €CJIM OHO U pab0TaeT, TO ero paboTa HE BHOCHUT BKJIajaa
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B IepepacipeielieHne MarHUTHOM crnupainbHOocTH. OqHako 1o mepe Oonee fe-
TaJbHOTO H3YUYEHUS MEJIKOMACIITaOHOrOo AMHAMO BCE OOJbIIE BBIICHICTCS
OTPAaHUYCHHOCTh ITOTO MpeACTaBiIcHUs. BoisicHs€TCS, UTO B X0/€ pabOThI Me-
KOMacIITabOHOTO TUHAMO TakKe, HO B ropasfo Oojiee MENKUX MacmTadax, yem
JUIl OCHOBHOTO JMHAMO, IPOUCXOAUT II€pepacnperieieHue MarHUTHOW CIU-
panpHOCTU. B noKnaze mpeacTaBieHbl HOBBIE JTAHHBIE 110 3TOMY €IIE HEI0CTa-
TOYHO pa3pabOTaHHOMY BOIIPOCY.

Cy1miecTBeHHOE OTIMYME MEXAY KPYIMHOMACIITAOHBIM U MEJIKOMACIITa0-
HBIM JMHAMO COCTOUT B TOM, YTO CP€Jld MCTOYHUKOB KPYMHOMACIITAOHOTO JU-
HaMO €CTh Majasl BEJIMYMHA, 4 UMEHHO, T.H. aliba-3QPeKT, XapaKTepu3yroInii
CTENEHb 3€PKAIIBHON ACUMMETPUU KOHBEKIHMHU. Ero MOXKHO CyLIECTBEHHO U3Me-
HUTb, HE MEHSA 3aMETHO JPYTUX XapaKTepUCTUK AuHaMo. Hampotus, B onwuca-
HUU MEJIKOMACIITAa0OHOTO AMHAMO SIBHO MPHUCYTCTBYET JIMIIb OJWH Iapamerp,
XapaKTepU3yIOINil ero paboTy, a UMEHHO, MarHuTHOe unciio Pelinonbaca. B o
e Bpemsi HaOJItOIeHUsI TOBOPSAT, YTO B T€X HEOECHBIX TelaX, B KOTOPBIX Mpe/I-
nojlaraeTcsi uiam oOHapyXUBaeTCsl HAOMIOAEHUIMU paboTa MEJIKOMAaCIITa0HOTO
JTUHaMO (K uX 4uciay oTHocuTcs U CoJIHIIE), MarHUTHOE 4uciio PeitHomnbaca sB-
HO OOJIbIlIE€ CPAaBHUTEIHLHO YMEPEHHOTO 3HAUYEHHUS, JOCTATOYHOrO Jisi paboThI
MEJIKOMacCIITaOHOTrO JUHAMO.

B Hamem moxiaze Mbl IIpeACTaBiIsieM CIICHApUA HEJTWHEWHOM cTaOuiIn3a-
[[MU MEJIKOMACIITa0HOTO IMHAMO, OOHApYXUBAIOIINIA c1aboe MECTO B 3TOM, Ha
NEepBBIM B3I yOeauTeIbHOM paccysxeHud. [Ipemiaraemplil ciieHapuii ocHoO-
BaH Ha MPEJCTaBICHUHU, YTO OOpAaTHOE BIMSHHUE PACTYIIETO MAarHUTHOTO TOJIS
Ha JBWKECHHS HE CBOAMUTCS K IPOCTOMY MOJIABJICHUIO aMIUIUTY]Ibl KOHBEKLIUH B
CUJTy NI€PEX0/Ia YaCTH KUHETUYECKOW YHEPTUU B SHEPTUI0 MArHUTHOTO 1oJisi. OH
MPUBOJUT K MEPEPACIPEACICHUI0 KHHETUUECKON SHEPIUM MO0 MaciiTadaM KOH-
BEKTHUBHOTO CIIEKTpa 0€3 CyIIeCTBEHHOT0 YMEHBIICHHS MOJHOW KUHETUYECKOM
SHEPrUuU, TO BO3HUKAET BOZMOXKHOCTH MOAABICHHUS pabOThl MEIKOMACIITA0OHOTO
JMHAMO U MPY BBICOKMX MarHUTHBIX unciax PeliHonbca.

Mps1 npencraBisieM pe3ysbTaThl MPUMEPOB MOJAO0HON HEIIMHEWMHON CcTalu-
JU3aluy paboThl MEJIKOMACIITA0OHOTO JUHAMO B paMKaX U3BECTHOM MOJENH KO-
POTKOKOPPENUPOBAHHOTO CIy4alHOro tedeHus, npemioxkennon A.Il. Kazanne-
BbIM. DTa MOJIEJb JOMOJIHEHA MOAXOAIIUM PELENTOM TOr0, KaK pacTyIllee Mar-
HUTHOE TI0JIE MEPEPaCIIPEEsaeT CIIEKTPAIbHBIN COCTaB KOPPEIALMOHHOTO TEH-
30pa MEJKOMAacIITa0HOro MarHUTHOro noiis. [IpogemMoHcTpupoBaHo, 4To aera-
JIM 3TOTO TNEePepacCHPENETICHUs] CYIIECTBEHHO BIMAKOT HAa aMIUIMTYAy PaBHOBEC-
HOTO KBa3WCTAILIMOHAPHOTO CIy4ailHOro MarHuTHOro noJjs. [Ipennaraemelii cie-
Hapuil pa3paboTaH AJid MEIKOMACIITAaOHOTO AMHAMO, pabOTaIOIIEeTo B 3epKallb-
HO-CUMMETPUYHOM KOHBEKIIMM, €ro MEPEHOC Ha pPEANbHYK 3€pPKAIbHO-
ACUMMETPHUYHYIO COJIHEYHYIO0 KOHBEKIIMIO TPEOYET ellle AOMOIHUTEIbHON pado-
TBI, KOTOpAasi, BUJIUMO, HE MTPEACTABISAET HEMTPEOJOIUMBIX TPYIHOCTEN.
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