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Recently it was shown that in undisturbed solar photosphere, the magnetic flux disper-
sal occurs in a regime of super-diffusivity: the index y of a separation spectrum is in a range
of (1.3-1.6) and the turbulent diffusion coefficient n, grows from ~20 to ~300 km’ s on
length scales of 20—6000 km. A situation with diffusivity inside active regions (ARs) remains
unexplored. Here we present results of a flux dispersal analysis inside four ARs. The ARs of
different stage of evolution and different flaring productivity were analysed using data ac-
quired by Helioseismic and Magnetic Imager (HMI) onboard the Solar Dynamic Observatory
(SDO). We found that the dispersion of small-scale magnetic elements occur in a regime that
is close to normal diffusion: the index y varies in a range of (1.02-1.17) and 1, = (120 —
130) km’ s for an AR with y = 1.02 and n, = (145 — 240) km’ s”'for the most “super-
diffusive” AR with y = 1.17. We conclude that the diffusivity regime does not appear to de-
pend on individual properties of an AR, such as total unsigned magnetic flux, state of evolu-
tion, and flaring activity. Small-scale magnetic elements inside the AR area are not repre-
sentative of the undisturbed photosphere, but they rather intrinsically belong to the whole co-
herent magnetic structure of an AR and probably are a result of the evolutionary processes in
an AR such as flux emergence and dispersion.
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B cepun HemaBHux pabotr [1—4] ObLIO MOKa3aHO, YTO B HEBO3MYIIICHHOM
doTochepe aucnepcuss MEIKOMACIITAOHBIX MATHUTHBIX 3JIEMEHTOB 1O MOBEPX-
HocTu CoJIHIIa TPOUCXOAUT B pexkume cynep-auddy3un. B Takom pexume Ko-
¢ unueHT TypOyneHTHON auddy3un 1, BO3pacTaeT NpsIMO MPOMOPLHUOHATBEHO
(TuHETHOMY W BpeMEHHOMY) MacmTaly, a CTEIEeHHOW MoKa3aTellb Y CIEeKTpa
CMEUIEHUI CYLIECTBEHHO MPEBOCXOJUT €AUHUILY — 3HAUEHHUE, XapaKTepHOEe IS
pexuma HopManbHOM auddy3uu. Bennuuna y cocrasnsger (1.3—1.6) B HEBO3-
MyIIeHHBIX oOnacTsax [1-4], a koaddunment typoynentHon auddysuu 71, pac-
et ot 20 10 300 kM ¢ pr Bo3pactanuu Maciutada ot 20 10 6000 kM [2].

HeBo3Mmytiennbie o61actu 3aHuMaroT okosio 80% moBepxHoctu ConHIA, U
€CTECTBEHHO, PEXUM JHMCIEPCHHU IOJISI B HUX CYIIECTBEHHO BIIMSET HA IPOLEC-
Chl, CBSI3aHHBIE C COJHEYHBIM LUKIOM. IIpu 3TOM BOIpOC O TOM, KaK MPOUCXO-
JUT AUCIEPCUS METKOMACIITAOHBIX MAarHUTHBIX 3JIEMEHTOB BHYTPHU aKTHUBHBIX
oOnacTeil, ocTaeTcsi OTKPbITBIM. OHa MOYET IPOUCXOJUTH B TOM K€ PEXHUME,
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YTO U B OKPYXKaIoIleil HEBO3MYILIEHHOU (poTocdepe, HO MOXKET U CYHIECTBEHHO
OTJINYAThCS, HECS B ce0e MpU3HAKK TYpOYJIEHTHBIX IPOLIECCOB Ha IIyOMHAaX, I/e
dbopmupoBanack akTuBHas o0aactb (AO).

3n1ech Mbl MIPEACTABISIEM PE3YJbTAThl HUCCIEIOBAHUS PEeKUMa TYpOYJIEHT-
HOM muddy3un B yetbipex AO ¢ pa3HbIM YPOBHEM BCIIBIIIEYHON aKTUBHOCTH U
Ha pa3HbIX CTaauAX 3Bojonnu. Ha pucynke 1 ux MarHuTorpaMMbl MOKa3aHbI B
€MHOM MaciTabe B MOMEHT MPOXO0XKACHUs 00JacTeil yepe3 LeHTPaJbHbI Me-
pUaMaH.
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AR 12494

Puc. 1.

Jnst xaxao AO Obuto B3siTo 240 MarauTorpamm, no 120 B 06e cTOpOHbI
OT LEHTPAJIbHOIO MepHuaAnaHa. BpeMeHHON MHTepBall MCCIEeOBAaHUN MEPEKpbI-
BaJl JIBO€ CyTOK. MarHuTorpaMMbl ObLJIM COBMEIIEHBI HAWIYUYIIMM 00pa3oM C
UCIOJIb30BaHUEM ObIcTporo npeodpazoBanusi Oypre. CoOCTBEHHbBIE BUKECHUS
MarHUTHBIX 3JIEMEHTOB (TPACCEPOB MOJISI) OTCICKUBAIUCH, UCTIONB3Ys pa3pabdo-
TaHHBIN Hamu panee feature tracking code [1]. MarHuTHbIE 2J1IeMEHTHI BBIJIEIS-
ek 110 mopory 30 Mx cM™ 1 uMenH miomas or 3 10 100 KBagpaTHBIX MHKCE-
neit. Ilo gaHHBIM O TPAEKTOPHUAX TPACCEPOB MOJSI OBLIM BBHIYMCICHBI CHEKTPHI
pasiieta B mape TpaccepoB [5], mpencraBieHHble Ha pucyHke 2. [lo Hum noiy-
yeHbl rpaduku u3MeHeHus korpduirienta TypOyaeHTHo nuddysuu 7, B 3aBU-
CUMOCTH OT BPEMEHHOI'O M MPOCTPAHCTBEHHOr0 MaciiTada, PucyHok 3, rae s
CpaBHEHUS Cepoi TUHUEH Mmoka3aH rpaduk 1, s 00J1acTh B KOPOHAIBHOMU JIbI-
pe, CH, mo nanuabm pa6otsl [2]. Cocrosiaue pazsutus AO (Stable, Emerging) u
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YpPOBEHb BCHBIILIEYHOUN NpoaykTUBHOCTH, Flare Index, FI, yka3ansl B ckoOkax Ha

puc. 3.
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BrIsicHMIIOCH, 94TO MeNKoMaciTaOHble MarHUTHBIE dJeMeHTH B AO aud-
byHIUPYIOT B pexuMe, O6ojiee OJU3KOM K HOpMallbHOW nuddy3uu 1o cpaBHe-
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HUIO ¢ HEBO3MYIIeHHOUN (oTtocdepoii: mokazarens y cocrabiser (1.02—-1.17),
YTO CYIIECTBEHHO OJMKe K €AMHHIIE, — BETUYMHE, XapaKTepHOU Il HOpMaJib-
Hoit nuddysun. [Ipu stom 1, Bospacraer B npenenax 120—130 km” ¢ wist AO ¢
y=1.02 u B mpegenax 145-240 xm” ¢ mis AO ¢ vy = 1.17. Pexum nuddysum,
MO-BUJMMOMY, HE 3aBUCUT OT MHIAMBHAYaJbHbIX CBOMCTB AQ, Takux Kak ypo-
BEHb BCIIBIIIEYHON MPOJYKTUBHOCTH, CTAIUs PA3BUTHSI, MATHUTHBIN MOTOK.
MOKHO 3aKIHOYUTh, YTO MEJIKOMAaCIITAOHbIE MATHUTHBIE 3JIeMEHTHl B AO
HE SIBISIOTCS MPEACTABUTEISIMU HEBO3MYIIEHHOU (oTOChEphI, a MpUHAIeKAT
oO0I1eil KOTepeHTHON MarHUTHOM CTPYKType, OObEIMHEHHOW B aKTUBHYIO 00-
nactb. TypOyJeHTHbIE CBOMCTBA MEIKOMACIITAOHBIX MAarHUTHBIX 3JIEMEHTOB,
CKOpee BCero, He CBsi3aHbl C mpoiieccamu Hajl (orochepoit, HO HeCyT B cebe
uH(popmaiuio o noadoTocHepHON TUHAMUKE 3aMarHUYEHHOMN IJI1a3MBbl.

PabGora BbINOTHEHA TIpU YacTUYHOU momnepxkke PODU-rpanToB 16-02-
00221 A, 17-02-00049 u 17-52-53203.
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