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We have considered the differential rotation of the solar corona at different distanced
from the center of the Sun. For this purpose, we calculated the magnetic field in the corona by
the standard method at all latitudes up to £ 75° with a step of 5° at the distances from 1.0 to
2.45 solar radii for the period 1976-2004. For each day, we calculated the radial and tan-
gential components and, then, found the field strength. The subsequent analysis was carried
out using the periodogram technique. For each series of the field magnitudes, we calculated
periodograms with a one-year window at a step of 3 solar rotations. Thus, we determined the
rotation periods of the corona at 7 distances from the center of the Sun in the range of heliol-
atitudes under consideration. The results of calculations were used to map the distribution of
the rotation periods of the corona at different distances from the center. The maps show how
the rotation period changes depending on the distance and on the phase of the activity cycle.
It is obtained that the rotation rate is the greatest (the smallest period) at the minimum of the
cycle at small distances and the smallest at the middle of the ascending branch at large dis-
tances. The strongest differentiality of the rotation is observed at the minimum of the cycle,
particularly, at small distances. As the distance increases, the differentiality decreases in all
phases of the cycle. According to present—day theories, the rotation of the solar corona re-
flects the rotation of subphotospheric layers. Higher layers of the corona represent the rota-
tion of deeper layers of the Sun. The results obtained in our work show that either the depth of
generation of magnetic fields of various scales or the very process and amplitude of their
generation change during an activity cycle.

MeToauka pac4eToB U OCHOBHbIE Pe3yJIbTaThl

Jlnst u3ydeHus wu3MeHeHUs AuQGepeHITNaIbHOTO BpAIIEHUS COJHEYHOU
KOpPOHBI ¢ paccTtossHueM OT 1eHTpa CoJiHia ObUIO pacCUUTaHO MAarHUTHOE TIOJIE
Ha 7 BBHIOPAHHBIX PACCTOSHHIX OT OCHOBAHHS KOPOHBI JIO IMTOBEPXHOCTH HCTOY-
HUKa. PacuyeT MarHUTHOTO TOJIS MPOBOAMICS B MOTECHIIMATHLHOM MPUOIHNKECHUN
no cramaptHoii mMeromuke (cMm. [1]). Ha xaxnmprii mens B mepuon ¢ 1976 mo
2004 rr. BBIYHCISUINCH pajuajbHAas U TAHTCHIMAIbHASI KOMIIOHEHTHI MOJIS, I10
KOTOPBIM 3aTEM HAXOJWJIACh HANPSIKEHHOCTh (MOAYJIb) MOJISI KAK KOPEHb KBaJl-
pPaTHBIM U3 CyMMBI KBaJpaTOB JBYX KOMIOHEHT. JTHU Pkl JAHHBIX UCIOJIB30-
BAJIMCH JJIS TTOCIIEIYIOIIEIO aHaIn3a.

15



«Conneunas u conneyno-zemnasn usuxa — 2015y, Canxkm-Ilemepbype, Ilyixoeo, 5 — 9 okmsabps

JIist HaXOXKACHUS TIEPUOJIOB BpAIICHUSI KOPOHBI UCIIOIB30BAJICS TIEPUOJIO-
rpaMMHBIA aHanu3. [leprogorpaMMbl pacCYUTHIBAIMCH B CKOJB3SIIEM OKHE
mmuHOM 1 ron, ¢ marom 3 ob6opora Conuma (81 nens). Takue pacyeTsl ObLTH
BBITIOJIHEHBI HAa Ka)X7IOM BBIOPAHHOM paccTOsSHUU Juist mupotT oT 0° mo + 75° ¢
marom 5°. 3ateM B Ka)XJIOM OKHE BBIOMpAJICs Mepuoj] KoyieOaHus rapMOHUYE-
CKOH (DYHKIIMU ¢ MaKCUMAJIBHON aMIUTUTYIOW ¥ IPUHUMAJICS 32 CUHOUICCKHIMA
TIEpUO/T BpallleHHsI KOPOHBI HAa JAHHOM PACCTOSIHUW W Ha JJaHHOW mupoTte. B pe-
3ynbTare ObUIN MOJYYCHBI JaHHBIE O TIEPHOAAaX BPAIICHUS KOPOHBI B 3aBHCHMO-
CTH OT BPEMEHH, OT IIIUPOTHI K OT PACCTOSHUSA OT 1eHTpa CoHIIA.

Jliist mosmy4yeHus o01ero pe3yabTaTa IPUMEHUM METO]T HATOXKEHHBIX 30X,
UCTIOJIBb3Ysl MoHATHE (Da3wl MKIIa akTUBHOCTH. Daza 31eck onpeseneHa Kak

® = (z—m)/ (M —m]).

31ech 7 — TeKyIUii MOMEHT BpeMeHHU, M 1 M — MOMEHTHI OKalIux MaKcH-
MymMa U MUHMUMyMa l|1-7eTHero muksiaa, COOTBETCTBEHHO. Takum oOpa3om, co-
IJIACHO ATOMY ONpeleseHnto, ¢aza paBHa 0 B MUHMMyMeE KaXkIOTrO LIMKJIA akK-
TUBHOCTH M +1 Makcumyme. daza moNOKATENIbHA HA BO3PACTAIOIIEN BETBU U
oTpuLaTeIbHA Ha yObIBarolleil BeTBU LMKiIa. llpuBeneHue maHHBIX A He-
CKOJIbKMX IUKJIOB aKTUBHOCTU K 3aBUCHUMOCTU OT (pa3bl LIUKJIA UMEET CMBICH
METOJa HaJO0KEHUSA d10X. [Ipr 3TOM, KOHEUHO, MPEaoNaraeTcs, 4ro pa3BuTue
AKTMBHOCTH BO BCEX LIMKJIAX MPOUCXOAUT IO OJHOTUITHOMY CLIEHAPHIO.
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Puc. 1. Kaptel pactipenenenust neproI0B BpallleHHs COTHEYHOW KOPOHBI Ha KapTe (as3a 1uk-
Ja — IHUPOTa, paCCUMTAHHBIE JJIA Pa3HbIX paccTossHUM OT neHtpa ConHua. Paccrosnus B pa-
nuycax CoJiHIIa yKa3aHbl ClIpaBa OT KaXJA0W KapThl. BHU3Y cripaBa qaHa 1IKasia mepuoioB.

Ha puc. 1 noxasanbl KapThl pacnpeAciieHUs] CUHOAMYECKHUX IEPHOIOB
BpallleHNUs] MarHUTHOI'O IIOJISI KOPOHBI JUIS PAa3IUYHBIX PACCTOSHHUM OT LIEHTpa
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Connna. OTH KapThl OCTPOEHBI I HEKOTOPOI'O CPEIHErO LIMKJIA aKTUBHOCTH,
YTO MO3BOJISIET ClIeNaTh MCIONb3oBaHue MOHATUS (a3bl. Ha puc. 2 mpuBeneHsl
CPEIIHHE pacIpe/iesIeHns IEpUOJ0B BPAILEHNs B 3aBUCUMOCTH OT LIUPOTHI IS
psaa paccrostHuid. Jlansl KpuBbIe 1715 pa3HbIX (a3 nukia. CrjiomHele KpUBbIE —
daza 0 (MuaUMYyM), TyHKTUPHBIE — (a3za 0.4 (OMM3K0 K cepeuHe BETBU POCTA),
Toueunbsie — (paza 0.8 (BOMM3M makcumyma). Puc. 2 mokaspIBaeT, 4To CpeaHue
3aBUCUMOCTH OT LIMPOTHI MPEICTABISAIOT COOOM KpHUBBIE THUIA 1MapadoJibl 00Ib-
el win MeHblied rmyOunbsl. Camast TiryOOKasi KpuBasi Ha JIGBOM pUCYHKe (pac-
crosiuue 1.1 pagmyca ConHila) OTHOCUTCSI K MHUHUMYMY IMKJIa aKTUBHOCTH,
MHa4ye roBops, B MUHUMYME MEpPUOJ BpalleHUs HauOoyiee CUIBHO U3MEHSETCS
IIpU MEPEXOJIE OT AKBATOpPaA K BBICOKMM IIUpOTaM (AuddepeHnanbHOCTh Bpa-
IeHUs1 KOpoHbl HauOounbiasg). M3 puc. 1 u 2 BUIHO, YTO C BBICOTOM B KOpPOHE
YMEHBIIAIOTCS MEPUOJ U AUana3oH MepruoioB BpaueHus. Ha Oonbiimx BeicOTax
OOJBIIYI0O YacTh LMKJIA HAOMIOAAIOTCA MEpUOJbl B auana3zoHe 27-28 aHei.
Tonbko B cepennne (a3pl pocTa B T€UEHHUE KOPOTKOIO MHTEpBalia BPEMEHU
HAOJII0JAI0TCS TPEUMYIIIECTBEHHO OOJIBIITNE 3HAUCHUS TIEPUOJIOB.
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Puc. 2. 3aBHCHMOCTH CHHOIUYECKUX ITEPHOIOB BPAIIICHUS KOPOHBI [T Pa3HbIX (a3 IMKIIa Ha

pacctosiausx 1.1, 1.5 u 2 paguyca ot nentpa ConHia (cieBa Hampaso).
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Q135127 M 129131 [ 1-055 - -0z0 [ -1.60 - -1.25
133125 I 127 - 129 -0.90 - -0.55 M -1.95 - -1.60
B 131 --133 125 - 127 B 125 - -090 HEE -2.30 - -1.05

Puc. 3. Pacnpenenenue koadduumenton a (cinea) u b Ha kapre asza — paccrosiHue.

Ucnonszyem dpopmyny Das nis quddepeHnnanbHOro BpalieHus
w=a+bsin’¢.
35ech @ — yriaoBasi CHHOJIMYECKAsi CKOPOCTh BpallleHusl, U3MepseMasi B rparycax
B cyTku. KoaddumueHT a xapakrepusyer co00i yriioByI0 CKOPOCTh BPAIICHUS
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CouHila BOJIM3U 3KBaTOpa; b — N3MEHEHNEe CKOPOCTH BPAIEHUS C IUPOTOM. J{ist
b wacto ymorpebnsiercs TepmuH auddepeHITMANIBHOCTh WiH K03 QHImeHT
muddepennmanbaocT U s CoiHIIA OH HMMEET OTPHUIIATEThHOE 3HAYCHHE.
Puc. 3 mokasbiBaeT, uTo camasi Oosblasi CKOPOCTh BpallleHUs] HAOI0JaeTcsl Ha
MaJIbIX PACCTOSHUSX BOJM3M MUHAMYyMa, a camas MaJICHbKas Ha OOJBIINX pac-
CTOSIHUSIX B KOHIIE BETBU POCTA.

Bapuanus xapakTeprucTUK BpalleHus MArHUTHOTO TI0JIs ¢ (ha30i IUKIIA | C
BBICOTOM B KOPOHE MOXKET OTpa’kaTh M3MEHEHUE XapaKTEPUCTUK CIIOEB IreHepa-
MW TIOJsI OT BPpEeMEHH. VI3MEHEeHHe ¢ pacCTOSTHUEM CHHOAMYECKUX MEePUOIOB
BpalleHus 17151 pa3HbIX (Da3 MUKIAa MOKHO MPOCIEAUTH Ha pucC. 4.
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Puc. 4. 3aBUcHMOCTb IEPUOJIOB BPALLEHHUS KOPOHBI OT PACCTOSIHUS U OT IIMPOTHL. bonbmmmu
nudpamu ykazana ¢asa nukia. Ciesa gaHa mKaixa CHHOIUYSCKUX TIEPHOIOB BPAIICHHS.

3aki0ueHue
CoriacHO COBPEMEHHBIM MPECTABICHUSM, BPAIIEHUE KOPOHBI OTPAkKaeT
Bparmienue noadorocepHpix cioeB (cMm., Hanpumep [2]). bonee Bbicokue ciou
KOPOHBI OTpaXkaroT BpaileHue oosee riryookux cinoeB Comnna. [lomydennsie pe-
3yJIbTaThl TTOKA3bIBAIOT, YTO B TEUEHUE IMKJIA UM MEHSAETCS TJIyOMHA CJIOEB Te-
HEpalMy MarHUTHBIX TOJIEH COOTBETCTBYIOIIMX MACIITaOOB, WM HU3MEHSETCS
caM IpolLecC U aMIUTUTY/Ia UX TeHepaluu.

Pa6ora nognepxana PODOU, npoext 14-02-00308.
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