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We are investigating the inclination of sunspots with respect to the vertical. To deter-
mine the angle of deviation, the method of searching for differences at different distances of
spots from the central meridian, in the eastern and western hemispheres of the Sun was used.
Special attention is paid to the difference in the angles a for the spots of the leading and tail
polarity of the magnetic field. It is established that the angles of deviation of the nuclei of sun-
spots from the vertical depend on the logarithm of the area, but have opposite signs

a, =0.45°(£0.5)+2.08(£0.5)-1g(S), (r=095) for leading spots (L) and
o :5.43”(i1.0)—3.9(i 0.7)-lg(S) for trailing sunspot umbra (T). With a magnetic field

value of By ~ 1500 G, the deflection angle o is approximately zero. The found dependencies
indicate the ascent of U-shaped power tubes.

BBenenue

OnHUM U3 MEPBBIX UCCIIEIOBAHUM, TOCBAIICHHBIX ACUMMETPUU COTHEYHBIX
MATEH 10 OTHOIIeHWIo0 HampasieHus Bocrok-3amaa (E-W) Beimosneno MuH-
HaptoM [1]. Ha ocHoBe acummeTpun HaOir0a€MOM OOIIEH MmIoNaau OH ornpe-
JICIIWJI, YTO HAKJIOH ocel 11 BcexX maTeH cocraBisaeT 0.44°, 4.3° u 6.8° miis non-
TFOKMBYIIUX TSATEH CO BPEMEHEM KWU3HU JUTUTEIBHOCTBIO 10 14 nHel, 7.6°ms
pPEKyppeHTHBIX TisiTeH. B cratbe [2] mo manubiM HaOmrogeHuit B JleOperene,
HAIMPOTHUB, TTOKa3aHo, yT0 E-W acumMmeTpusi MOXeT ObITh JUIsl MaJbIX MATEH, HO
OTCYTCTBYET JUIsl TISITEH TJI0maapi0 6oee 20 MIJITMOHHBIX J0Jiel moycdepsl
(man). B pabore [3] Ha ocHoBe aHanu3a ~40000 conHEUYHBIX MATEH MOKAa3aHO,
YTO YTOJ OTKJIOHEHHS] COJHEYHBIX MSTEH BEAyIIEH MOJSPHOCTH COCTaBIISIET
~17°.

B nanHol paboTe MbI HCClieyeM BOCTOYHO-3aMaHYH0 aCUMMETPHUIO COJI-
HEYHBIX MSATEH Pa3IMYHOMN TJIOMIAU HA OCHOBE HAOIIOACHUSI MAarHUTHBIX TOJICH.

JlaHHBIEe ¥ METOJ AHAJIU3A

Jns ananu3a MBI MCMOJB30BaIM JaHHble obcepBaTopurn HMI/SDO. Mpr
Opanu 5 n300pakeHui 3a Kaxabpli JeHb. OOpabdaThiBAIUCh N300pakeHus B “Oe-
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JIOM” CBETE, Ha KOTOPBIX BBLACIISUINCH COJIHEYHBIE MATHA U SIApa COJTHEYHBIX M-
TeH. [l omnpeneneHuss NOJMSAPHOCTA MATHUTHOTO TIOJS MBI  HAKJIaJbIBaJIv
HaOII0/ICHU MarHUTHBIX TOJIEM Ha TOT K€ MOMEHT BpeMeHU. Bcero BhiieneHo
0osee 155 ThIC. COTHEUHBIX MATEH U MOP.

JI71st ycTaHOBJIGHUS yTila HAKJIOHA COJTHEYHBIX MSTEH OyJIeM paccMaTpUBaTh
U3MEpPEHUS MHTEHCUBHOCTH B Ha pa3HbIX ONTOTHBIX PACCTOSHUAX OT IICH-
TpajdbHOro mepuauana ¢. Ha puc. 1 npeacraBieHbl KpuBbIE U3MEHEHUSI Mar-
HUTHOTO I10JIs1, U3MEPEHHBIE B SIPaX COJIHEYHBIX MATEH IUIOLIAABIO B JUANIa30HE
S 20-50 man st MATEH BEAyLIEH U XBOCTOBOM MOJISIPHOCTEN. MarHuTHbIE 1O
ISTE€H BeAyILIEH MOJSPHOCTH UMEIOT HECKOJbKO Oonbiine (~5%) 3Hauenus B.
Taxxe CylecTBYeT CABUI KPUBOW allPOKCUMALIUU IS IIATEH BEAyLIEH TOJIp-
HOCTH OT LIEHTPAJIBbHOI'0 MEpPUJMAaHa K BOCTOUHOMY MOJIyIIapuro. Mbl cuuTaem,
YTO 3TOT CABUT OOYCIIOBJIEH YIJIOM OTKJIOHEHHS MAarHUTHOTO TOJIA B ILEHTpE
COJIHEYHBIX SAEP OT BEPTUKAIM O. Torga 3Ha4eHUsT MAarHUTHOTO MOJISI MOKHO
3anucarb B, = Bocos(,B—a) JUIs  IIITEH Ha BOCTOYHOM IIOJIyIIAapUM U

B, =B-cos(f+a) oI MATEH Ha 3amagHOM MHONMyIIapud. JIus MOMCKa yria o
yIoOHEE T0JIB30BATECA PA3HOCTHIO 3HAYEHUM, M3MEPEHHBIX Ha OJMHAKOBOM
PAcCTOSIHUM OT IIEHTPAIBLHOTO MepUMana B, — B, =2-B-sin(a)-sin(4). B nepsom

npUOIMKEHUU MBI MOXKeM TpuHATH = ¢. Ha puc. 2 npencraBnens QyHKIUH
W3MCHCHUS 3HAYCHUS PA3HOCTHU JUIS TSTEH BEIYIIEH W XBOCTOBOU MOJIIPHOCTH
JUTsI BRIOOPKH Ha puc. 1.
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Puc. 1. I/I3MepeHHbIe S3HAYCHUS MHTCHCUBHOCTU MAIrHUTHOI'O IIOJIA IJIA AACP COJIHCYUHBIX IIA-
TCH, Benymeﬁ H XBOCTOBOI MOJIAPHOCTH B 3aBUCUMOCTH OT PACCTOAHUA OT HCHTPAJIBHOT'O MC-
pyuanaHa.

Takyto ¢pyHKUMIO Jerye anmnpoKCUMHUPOBATh B LIEHTPAIbHOW YacTH. YTON
HAKJIOHA 3aBUCUT OT UCKOMOTO yria o. M3yyas Takue annpokcuMaluu s pas-
HBIX JAMana3oH IUIOIIAJEH SJEep COJHEUHBIX IIATEH, MOJYyYUM CIEAYIOIINE 3aBU-
CUMOCTH OT Jorapudma rmiomamu: «, =0.45°(+£0.5)+2.08(+0.5)-1g(S), (r=0.95)
s Bexymmx nared (L) u o, =5.43°(1.0)-3.9(x0.7)-1g(S), (r=0.93) nnsa snep
xBocToBO# (T) mossipHocTH. TO €cTh MATHA UMEIOT 3aBUCUMOCTH OT IUIOIIAAN
pa3Horo 3HaKa. 3aruObl PYHKIIMK HA pUC. 2 OKOJIO JTUMOOB CBsI3aHbI ¢ d(pdekTa-
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Mu Buiicona m OBepiuena, TO €cTh J€Npeccueil U OTKJIOHEHHUEM MarHUTHOTO
10JI OT BEPTUKAIM Ha KParo SJEP COMHEUHbIX MSTEH.
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Puc. 2. PazHocTh 3HaYEeHUI HHTEHCUBHOCTH BOCTOK-3aI1a I
B 3aBUCUMOCTH OT PACCTOSHUS J0 LIEHTPAIbHOTO MEpHUINAaHA.

Subspot Umbra B__ -«

T I I

1 m- Leading |
4 ®  Trailing I

3 . _

2 _ N ’,., |

O ) ]
aj |
| _
[
L ]
U_ )
L ]

_1 | _

[ ] . -

-2 i -

T ¥ T T T T : I | r | |
1200 1400 1600 1800 2000 2200 i
B,G

Puc. 3. 3aBucuMOCTb OTKJIIOHEHHMS MarHUTHOTO OIS OT BCPTUKAIIKM OT MHTCHCHUBHOCTH O
Mar"HuTHOTro Mmojas By 17 msaTeH Bezlymeﬁ 1 XBOCTOBOH MOJIIPHOCTH, 4 TAKXKE CXEMa Mar-

HUTHOU TPYOKH.

Y4uuteiBasi, YT0 KaK HHTCHCHBHOCTh MAarHUTHOTO TIOJIS JIorapudm mpormop-
[[MOHAJIbHA JIorapu(My MIIOIIaAN, Ha pUC. 3 TIPEACTABICHA 3aBUCUMOCTD YIJia O
OT MAaKCUMaJbHOM WHTEHCUBHOCTU. ISl COJIHEUHBIX NSATEH MAJIOW ILUIOIIAJH
MATHA, WA MaJIbIX 3Ha4YeHUI B, Benylel nojasipHOCTH OTKJIOHEHBI K BOCTOKY. A
JUTSI TISITEeH OOJBINION TUTOIIAAM, MATHA OTKIOHSIOTCA K 3amafny. s msaTeH xBo-
CTOBOM MOJSIPHOCTU OOpaTHas KapTWHA. Takoe pa3HOHAIMPaBICHHOE OTKIIOHE-
HUE MATEH BEAYIEW U XBOCTOBOW MOJSPHOCTU TPYAHO OOBSICHUTH, HAPUMED,
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s dexrom quddepeHnmanbHOro BpamieHus ¢ riryouHoi. Bo3amoxxHo, 3To cBs3a-
HO ¢ JMHAMHMKOMN BcmuibITUs U-00pa3HbIX CHIIOBBIX TpYOOK. [[is msiteH manoii
IJIOIIA/IU, HA CTaJAUU HayajdbHOTro pa3BuUTHs U-00pa3HbIX Mbl BUJIUM BEPXHIOIO
4acTh NETJIU. A IS MSTeH OO0JbIIe HHTEHCUBHOCTH CTAJUIO IOCTATOYHO CUJIb-
HOT'O BBIXO0Jla CWJIOBOM TpyOKHu. Takoe MmoBeJeHHE M0 aHAJIOTUU C aBTOMOOMIIEM
MOHO YCIIOBHO Ha3BaTh “‘CXOJ-pa3BaJl”’ COJHEYHBIX IISITEH.

BbiBOABI
OOGHapyXeH pa3IMYHBIA XapakTep YIJIOB HAKJIOHA MArHUTHBIX IOJICH IIs-
TE€H OT BEPTUKAJIHU JUIS MSTEH BEAyILIEH U XBOCTOBOM MOJISPHOCTH. 3aBUCUMOCTh
MOKHO WHTEPIPETUPOBATH BCILIbITHEM U-00pa3HBIX CUIIOBBIX TPYOOK.

Pabora BbImoNHEHA MPH YaCTUYHOW mojanep:kke mpoekra 075-03-2022-
119/1.
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