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35 stable single sunspots of regular round shape are considered. The main attention is
paid to three aspects: determining the position of the outer boundary of the sunspot umbra
(UPB), identifying the nature of the change in the vertical component of the magnetic field
"Bver" and the inclination "y" of the total vector of the magnetic field. We used new instru-
ment data (SDO/hmi) called Space-weather HMI Active Region Patches (SHARPs. To deter-
mine the boundary, 4 methods were considered, 3 of which were previously used for this pur-
pose, and 1 method was proposed (Otsu Method) [5]. It is shown that there is no single Bver
value that can be taken as the UPB (umbra-penumbra boundary) in all spots of different field
strengths that we analyzed. The previously found threshold value (according to Hinode / SP
data, [1]) of 1867 G with an almost constant Bver on the contour is not confirmed either by
the results of this work or by the works of other authors [7]. We have obtained the values of
<Bver> ~ 1.6 kG at the UPB border with a fairly large dispersion of the data. It is shown that
the choice of the method for determining the UPB turns out to be essential in determining the
dependence of the vertical component of the field Bver on its extreme value. It is noted that
the value of the field inclination "y" at the UPB boundary has an almost constant value
(SD ~ 1.5-2.5 deg). An assumption was made, which should be verified in the future, that it is
this constant at which a change in the magnetoconvection regime occurs in each specific spot.
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Beenenue

B nocnennee BpeMsi MOSBUIOCH HECKOJIBKO HOBBIX padoT [1, 2, 7], B KOTO-
PBIX 00CYKAAI0TCS pa3IuYHbIC PEKUMbl MAaTHUTOKOHBEKIIUM B TEHU U MOJYyTECHU
natHa. LleHTpaabHBIM BONPOCOM SIBJISIETCS IPOBEACHUE TPAHUIBI TECHU-
MOJIYTEHU W BEJIMYMHBI BEPTUKAIBHOTO MarHUTHOTO mojsi Ha Heul. Tak, Jurcak
[1] uccnemoBan cBOMCTBA MAarHUTHOTO TMOJIA HA TPAHMUIIAX TEHU U OTMETHUJ, YTO
BEPTUKAJIbHBIA MAarHUTHBIM KOMITIOHEHT NoJIsl Bver Mano MeHsieTcs 110 rpaHuiiamM
UPB. Cpennee 3nauenue mosiss Ha rpanuiie cocraBmwia 1867 I'c (Hinode/SP).
Bosnee Toro, 3Ta BeMuMHA HE 3aBUCUT HU OT pa3Mepa MATHA, HA OT LHUKJIA COJ-
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HEYHOM aKTUBHOCTH. MBI IPY MOMOIIY HE3aBUCHUMOI0 MaTEMAaTHYECKOTO METO-
J1a TONBITAINCH TPOBEPUTH ITU YTBEPKACHUS.

JJannbie 1 aHaIN3

Teneppr nocTymHBI HOBBIE JaHHbIe NpuOopa SDO/hmi Ha3piBaeMble Kak
Space-weather HMI Active Region Patches (SHARPs) [3] ¢ 12-muHyTHOM Ka-
nennueid. SHARP naHHble AOCTYNHBI B JABYX KOOpPJHWHATHBIX cHUCTeMax [6]:
CCD u CEA, B nociieiHe#l AJisl BCEX BEJIMUUH BBINIOJIHEH «PEMENUHD (remap) B
reJmorpauueckyr0  paBHOBEIUKYIO HUJIUHAPUYECKYIO CHCTEMY KOOpAMHAT
(heliographicCylindricalEqual-Area) [4]. Oco6ennocts cuctembl CEA coctout
B TOM, YTO HCHOJb3yeMoe 37ech mpeoOpazoBanue Jlambepra mpuBOAUT pac-
cmatpuBaeMblii 00bekT (Patch) x mentpansHomy mepuanany (CM), T.e. «yOu-
paeT» MPOeKINOHHBIN YPPEKT.

B nacrosmee Bpems 11 noctpoeHust Koutypa rpanunsl UPB Ha kapre uH-
TEHCUBHOCTHU, PEKOMEHyeTCsl BBIOMpPATh YpoBeHb Ha TpaHulie B 50% OT uHTEH-
CUBHOCTH OKpY>Karolllel MoBepXHOCTU crokoiHoro ConHua. OaHaKo UCIIOJb3YS
METOJI MUHMMHU3AIIUU PacCTOSTHUS Mex 1y KouTypamu Ic u Bver [7], Fig4), 6b110
NoJIy4eHO ontumMaibHoe 3HaueHue B 53%, (Ic = 0,53Iqs) u cooTBeTcTBYyIOIIICE
3Hauenune Bver = 1639 G, uro noutu Ha 250 G HUXKE 3asIBJICHHOTO paHee 3Haye-
Hug B 1867G [1]. g He3aBUCUMOTO ONPEACIICHUSI YPOBHS 3TOW TPaHULIbI, MBI
BOCIIOJIb30BAJINCH 4 METOIAMU.

MeToabl
Kparko paccMotpum 4 merozna, 3 U3 KOTOPBIX B TOW WM UHOW MEPE paHee
UCIIOJIB30BAIMCH JIJIs1 3TOU 1enH, U npeaioxum 1 meron (Automated Methods
for Finding Thresholds, Meroa Oity), KOTOpBIi 10 HallleMy MHEHUIO, SBIISIETCS
HauOosee 2¢(HEKTUBHBIM B JaHHOH 3a/1aue.

1. «AdHoc»

Panee Ob11 npenyioxken BeioOp ypoBHs Ha rpanuiie UPB B 50% ot unTeH-
CHMBHOCTH OKpY>Karolllel noBepxHOoCcTH cnokorHoro Comnnua [1], T.e. Ly = Klgs,
rae k = 0,5. Mnoraa, atot nopor cHuwxkaetrcs 10 40% ot QS, HO MbI He Hauwiu
CKO1b-HUOYOb ACHO20 000CHOGAHUA 6bIOOPA OAHHOU GEJUYUHBI U TIOTOMY,
Ha3BaJIM ATOT METOJ «adhocy.

2. «Otsu methody

[IpumeHuTENHHO K TaHHOMW 3a7a4€ OH aJIaNTHPOBAH CIETYIOIIMM 00pa3oM:
pa3buB o0jacTh MOJSI Ha KJIACChI, BBIYUCIIAEM BHYTPHUKIACCOBYIO JAMCIIEPCHUIO
JUIA KaXXIOW THapbl KJIAcCOB IMpH Jito0oM mopore. ONTUManbHBIA IOpPOr — TOT,
KOTOPBI MAaKCUMHU3UPYET pa3Inuue MEXIy KiIaccamMH, OH U €CTh IpaHula 00b-
exTa B mpenenax nomst. Onpenenenue 3HaueHus KOHTypa lo,, Takum obOpazom,
IPOUCXOIUT HE3aBUCUMO MAaTEMaTUYECKUM CIIOCOOOM. 3aMETUM, YTO B JAaHHOM
cinyyae, kodpduureHt «k» He SABIsSETCS YHUBEPCAIbHON KOHCTAHTOM AJid COJ-
HEYHBIX TMSATEH U MEHAETCA OT MATHA K TSATHY.
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3. «Gradient method»

MeTon OCHOBaH Ha OTPEISICHUN «CKadkay (POTOMETPUUECKON TIIOTHOCTH
B pa3pe3e, BBIOJIHCHHOM IO MATHY. [IpuBIEKaTeNbHOCTh METONIAa COCTOUT B
IIPOCTOTE OMPE/CIICHUS 3HAUCHUS CKayKa U B TOM, YTO pa3pe3bl MOTYT MPOXO-
JUTH TIPOU3BOJIBHBIM 00pa3oM. MeTtoj JaeT 3HadeHus Ictr OJiM3Kue K BbIMICIIC-
PEYMCIICHHBIM JBYM METOJIaM, HO peryJiipHo Oousbinue, 4eM MeTo1 «adhocy.

4. «Tangent method»

Meron  «kacaTtenbHBIX»  J0-
BOJIbHO IIMPOKO HCIIOJB3YETCs IPU
UCCJIEIOBAaHUU  MOpP(]OIOornYecKux
OCOOEHHOCTEH NATEH, B YaCTHOCTH
onpexnenenus rpanunpl UPB. Meton
84 oo JIa€T 3aBBILICHHBIEC OLICHKHU 3HAYECHUS
WHTEHCUBHOCTH I KOHTypa, IIO-
Z ___ DTOMY 3HaueHWE KOHTYpa, BBHIOpaH-
. HOE TaKMM 00pa3oM MOKHO UCIOJIb-

Puc. 1. ®parMeHT KOHTYpOB Ha Kapre 30BaTh B KadeCTBE OIPEACICHUS
hmi.sharp_720s.2121.20121018.cont.fits nanpHe# rparmuisl UPB [8]. O6mee
(cieBa), M UX TOJIOKEHHE B pa3pe3e IsATHA TOJIOKEHHE KOHTYPOB, TPEACTABIIE-
(cpaBa).

HBI Ha puc. 1.

IIepBpie Tpu MeTOAA NAIOT MOYTU OJMHAKOBBbIEC 3HAaueHUs rpanunsl UPB B
KOHTHHYYME, OJJHAKO OTKJIOHEHUE B 3% Ipu mocTpoeHuu lc-koHTypa, Ha mep-
BBIM B3IUIAJ HE3HAYMTEJIBHOE, IIPUBOJUT K CHUJIBHBIM H3MEHEHUSM 3HAYCHUU
Bver, B cuty 60ombIux rpaineHToB mosist Bosm3u rpanuiisl UPB.

tangent

[
)

Pe3yabTaThl M BBIBOAI

HccnenoBanbl 35 «IpaBUIIBHBIX» OJUHOYHBIX COJHEYHBIX IIATEH B JUalia-
30H€ 3HaYeHUi MarHuTHOro noJis ot 2 1o 3 kl'c. [lokazano, yto npu 06xo/e 1Mo
KOHTYPY, HAKJIOHEHUE MTOJIHOTO BEKTOPAa MATHUTHOTO MOJISI «Y» OCTAE€TCs IMpak-
TUYECKHU MOCTOSIHHOM BenunHOM nopsaka 140 rpan (11 ceBepHOU MOJISIPHOCTH
nsaTtHa 40 rpal, cOOTBETCTBEHHO), uMmest SD ~1.5-2.5 rpan. Ha puc. 2 npencras-
JIEHBI CPEJIHHE 10 KOHTYpPY 3HaueHusi komnoHeHTta Bver no 35 nsarHam. Konty-
pbl moctpoensl 2 Meronamu: «adhoc» u «Otsuy, cooTBeTcTBEHHO. BuaHo, 4ro
KOHTYp, BbIOpaHHbI1 MeTogoM OTiy, JaeT B IMpeaesax UCCiaeayeMoro HHTepBa-
Ja 3HaYE€HUI MarHUTHOTO MOJs, c1a0ylo JIMHEHHYI0 3aBUCUMOCTh Bver ot mar-
HUTHOTO MOJs naTHa Bextr, B To Bpems kak metof «adhoc» maeT KOHCTaHTY,
4yTO 1 OBLJIO MOJYYEHO paHee B padote [1].

Takum oOpazoM, HUCMOIB3Yysh MaTeMaTHYECKUH MeToJ [S], Mbl MOKa3aiw,
YTO BHEIUHAS TPaHMIA TEHU IIATHA cucTeMarndecku Bbimie 50% ypoBHSA OT
OKpy»Karomero ¢oHa W MPEBBIIIEHUE ATOT0 MOpOora B KaXKJIOM KOHKPETHOM
ISATHE Pa3JIMYHO.

[Toka3zaHo, 4TO CpeaHsisi O KOHTYpy BeauuyuHa mnoiist <Bver> MeHseTcs
cnabo (1,5-1,7 xI'c), B To Bpemsi kak cama BepTUKaJIbHAs COCTABJISIONIAs Mar-
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HUTHOTO TMOJIsl, B KOHKPETHOM IISITHE, MEHSETCSl 3HAUUTEJIbHO BIOJb OMpees-
€MOro KOHTYpa.
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Puc. 2. Xapakrep 3aBucuMocteil Bver Ha KOHType OT DKCTPEMaJIbHOTO 3HAUYEHUS OIS
B IsITHE A1 MeTo10B «adhocy u «Otsu», COOTBETCTBEHHO.

Hannennele 3Hauenue «k» Ui ypaBHeHus I, = kIl 3a uckiaroueHuem He-
KOTOPBIX TISITEH, CUCTEMaTH4decku Bhime 50% ypoBHS OT OKpysKaromiero (poHa u
JOJKHBI OBITH OMPENIENICHbI I KaXKI0I0 KOHKPETHOTO ciiyyasi. Pa3Opoc 3Haue-
HUN KOd(PUIIMEHTAa «K» IS Pa3HBIX METOJOB CYIICCTBEHEH M HAXOIUTCS B
npenenax 0,46 no 0,67.

B 10 xe Bpemsl, ynyllleHHasl paHee U3 pacCMOTPEHUS Takas BEJIWYMHA KaK
HAKJIOHEHHE MOJI1 Ha KOHTYPE, «y» OCTAETCS MPAKTHUYECKU MOCTOSIHHOW BEJIM-
YUHOW C OYE€Hb MajibiM M3MeHeHuem, umes SD ~ 1.5-2.5 rpan. Ilo-Bunpumomy,
MMEHHO OHA SIBJISIETCS TOM YHUBEPCATIbHOM KOHCTAHTOM, TP KOTOPOM MPOUCXO-
JIAT CMEHA PEeKMMa MarHUTOKOHBEKIIMM B KaXJIOM KOHKPETHOM IISITHE.
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