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An analysis of 09/23/2014 23:11UT solar flare, GOES-class M2.5 is presented. The ra-
dio (Nobeyama Radioheliograph) and X-ray (RHESSI) radiation maps, their temporal and
spatial evolution were studied in detail. The magnetic field in the chromosphere and the co-
rona of the active region were extrapolated. Based on radio and X-ray dynamics, it is conven-
ient to divide magnetic arcade into two parts - the northern and the southern. The northern
part is a magnetic loop with the ratio B,./Bo~7 in the north footpoint and ~1.8 in the south
footpoint (By~120G). The southern part represents a set of loops extending from north to
south and connecting large magnetic spots with the ratios Bp./Bo~25 in the north and
Bia/Bo~9 in the south. The time profile has a complex structure: the build up phase, a se-
quence of three peaks growing in amplitude and a decay phase. During the build up phase,
two sources of hard X-rays (25-50 keV) are observed in the northern and southern parts of
the arcade. X-ray sources are associated with radiation from the southern footpoints of the
loops. The absence of sources in the northern part of the loops is probably caused by a strong
asymmetry of the loop magnetic field. The position of radio emission sources (17, 34 GHz)
coincides with the regions of the minimum of the magnetic field. At the moment of the main
peak, the source of hard X-rays in the northern part of the arcade was associated with the
footpoint of the north magnetic loop.
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OO6paboTKa W MHTEPHpPETALUs KECTKOT0 PEHTI€HOBCKOIO U THPOCHUHXPO-
TPOHHOTO M3JTyYEHHUS COJIHEUHBIX BCHBIIIEK MO3BOJSIOT MOJIEIBHO BOCCTaHO-
BUTh IApaMETPbl YCKOPEHHBIX 3JEKTPOHOB (MIOTOK, CHEKTpP, MOJSIPU3ALMIO) U
I1a3Mbl — KOHIIGHTPAIMIO, BO3MOXKHO pa3Mep obnactu uzinyuenus. Ciemyer 3a-
METUTh, YTO YKa3aHHBIC [MAPAMETPHI XaPAKTEPU3YIOT NIYUYOK U IJIa3My TOJIBKO B
MOMEHT M3JIy4€HUS, HO HE B MOMEHT MHXKEKIUU H, TeM Oojiee, B MOMEHT YCKO-
penusa. Ilpm 3TOM, ynmaercss BOCCTAaHOBHUTH BHUJ PACHPENEICHHS JJIEKTPOHOB
TOJILKO MO0 SHEPIrUH, paclpe/IeICHUE MO MUTY-YIJIaM OCTAaeTCsl HEU3BECTHBIM |1,
3]. B Mozensax, yUYUTHIBAIOIIMX KUHETUKY IPOLIECCOB PAaCHpOCTPaHEHUS 3JIEK-
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TPOHOB, BBHUJIY CJIOKHOCTH PacyeTOB, PACCMATPUBAIOTCS YIPOIIECHHbIE MAarHUT-
HbI€ CTPYKTYpbI BCIBIIIEUHBbIX MeTelb [2]. B nanHoi paboTe mpoBeneH aHanu3
HAO0JIIOIATENIbHBIX JAHHBIX KOMILIEKCHON CTPYKTYpbl BO BCIBIIIEYHOW 00a-
CTH, KOTOPYIO HENb35l CBECTU K OJJHOINETICBOMY MPUOJIMAKEHUIO, C LIEJbIO Aallb-
HEHIIET0 MOJACIIMPOBAHUSA KUMHETHYECKUX IIPOLECCOB UIsl PACCMAaTpUBAEMOIO
COOBITHSI.

Kon¢urypanusi MArHUTHOT0 MOJISI M JTMHAMMKA JIOKAJIbHBIX HCTOYHHKOB
usaydennst senbimkn SOL2014-09-23

[To marautorpammam HMI/SDO [6] B makere GX _SIMULATOR [5] 6112
BOCCTaHOBJICHA TEOMETPHSI MATHUTHOTO TOJIA B XxpoMocdepe u kopone ComHila
Ha MOMEHT pa3BuTusi Benbliku SOL2014-09-23. BoccraHoBiieHHasi CTPYKTypa
MPEICTaBIsAeT COO0H COBOKYIMHOCTh MAarHUTHBIX TETENh, 00Pa3yIoNuX apKamy
(puc. 1). Mcxons u3 pa3nuyusi B SBOJIOIUU JOKATbHBIX UCTOUHUKOB PETUCTPHU-
PYEMOTO pPajuo U PEHTTEHOBCKOTO M3JIYYEHUM, MPEJCTABUM apKaay KaK COCTO-
SIIYI0 U3 CEBEpHOM M IOKHOW uacTedd. CeBepHas 4acTh MPEACTABISIET COOOM
MarHuTHYI TI€TII0 ¢ OTHomieHuem B../Bo~7 Ha ceBepe um ~1.8 Ha rore
(Bo =121 I'c). FOxHast yacTh - COBOKYIHOCTb METEJb, IPOTSHYBIIUXCS C CEBEPA
Ha KT U COEAUHSIOMIMX KPYIHBIE, PA3HOIOJISIPHBIE MSATHA C YPE3BBIYANHO
OOJIBIIMM TPAJIMEHTOM MarHMTHOTO TOJIsSI — OTHOIIECHUS B ,../Bo~25 Ha ceBepe n
Biax/Bo~9 Ha rore. OnHol U3 BaKHBIX 0COOEHHOCTEH JAHHOI'O COOBITHS SIBIISET-
Csl IMHAMUKa )KECTKOTO peHTreHoBckoro uznyuenus (ZKPU): nokanbHble ncToY-
nuku (manasie RHESSI) naGnrogatorcs B pa3Hble MOMEHTHI BPEMEHH, MaKCH-
MyMbI HTHTEHCUBHOCTH KOTOPBIX MPUXOATCS HA pa3HbIe (ha3bl BCIIBITIKY.

Puc. 1. ®onosoe uzobpaxenne — maruutorpamma HMI/SDO u MarauTHble Ty,
nosrydeHHble MetoioM LFFF. CeBep — B BepXHel 4acTu pUCyHKa.

Ha ¢aze pocrta noroka nabmtogatorcs nBa ucrounuka KPU (puc. 2) B ce-
BEPHOU M F0KHOM 4YACTAX apKajbl. MICTOYHHMKM acCcOUMMPOBAHBI C U3JyYEHUEM
U3 I0’KHBIX OCHOBaHMI Metelib. OTCYTCTBUE 3€pKaIbHBIX CEBEPHBIX NCTOYHUKOB
B OCHOBAHMSIX BBI3BAHO CHUJILHOM aCUMMETPUENH MArHUTHOTO TOJISI U aHU30TPO-
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NYel YCKOPEHHBIX JJIEKTPOHOB B MOMEHT MHKeKUMH. [lojiokeHue McToYHuKa
panuounsnydenus (17, 34 I'Tu) [3] coBnagaer ¢ 061acTIMU MUHUMYyMa MarHuT-
HOT'O MOJIs JAJIsl CEBEPHOM MArHUTHOM NETIM. MaKCMMyM MOTOKA JJIsl CEBEPHOIO
ucroynuka JXPU (puc. 2) HaOmr01aeTcsi B MOMEHT BTOPOTO IMHKA PEHTTeHOBCKO-
ro M3JIy4YEHUs, a IHEPreTUYECKUN CIEKTpP, PACCUMTAHHBIA C y4eTOM aibbeno,
aIMpOKCUMUPYETCS CTEIIEHHBIM 3aKOHOM C IOKa3arteseM y~2.7.
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Puc. 2. JIns momenta Bpemenu nepBoro nuka JKPU: cresa — maraurorpamma HMI/SDO
(xoHTYpBI Ha ypoBHE 275 I'c). [loBepx MarHuTOrpaMMbl HAHECEHBI KOHTYPHBIE JTMHHUU KECT-
KOro peHtreHoBckoro (6—12, 25-50 ksB, RHESSI) u paauo uznyuyenus (17, 34 I'Tu, NORH).
Cnpasa: cxopoctu cyeta 29-30 k3B, 49-52 k3B u notok Ha yacrotax 17 I'T, 34 I'Tw.
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Puc. 3. Maraurorpamma u koHTYphI JKPU (onmucanme cMm. pucyHoK 2).
Cneéa: B MOMEHT TJIaBHOT'O MHKa, cnpasa: Ha (ase craja peHTI€HOBCKOTO U3Ty4YEHUSI.

Ha ¢a3ze rmaBHoro nuka (puc. 3. ciesa) st uctounuka KPU roxHoil va-
CTH apKaJbl HAOIIOIaeTCA MAKCUMYM U3JTYyUYEHHS, IIOKa3aTelb CIIEKTPa C YI€TOM
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anboeno y~3.0. B ceBepHolt yactu apkansl uctounuk KPU cmemiaercs, ero mno-
JI0O)KEHUE HEBO3MOXKHO OJIHO3HAYHO aCCOLMHPOBATH C KOHKPETHOM 00JacThIO
MarHuTHOW meTyiu. J[aHHBIM MCTOYHUK MOXKET ObITh JIOKAJIM30BaH KaK B Bep-
IIMHE CEBEPHOM NETJIM, TAK U B OCHOBAHMM OJHOM U3 METENb F0KHOM YacTh ap-
kajzpl. [lonpoOHee 3TOT BOMPOC paccMaTpyBaeTCsl IPU MOJICIMPOBAHUU PAAHO U
PEHTTE€HOBCKOTO U3JIyY€HHs JAaHHOTO UCTOYHHUKA [7]. Paguo usnmydyenue nokanu-
30BaHO B JIBYX OOJACTSX, MOJIOKEHUE KOTOPHIX COOTHOCHUTCS C MHUHUMYMamH
MAarHUTHOTI'O MOJISI CEBEPHOM U F0KHOM YaCTeW apKaJpbl.

Ha ¢aze cnaga (puc. 3, cripaBa) Jokaan3anus peHTTEHOBCKUX U PAIUO HUC-
TOYHMKOB COOTBETCTBYET KApTHMHE 3aXBaTa dJEKTPOHOB B JIOBYIIKY B 00JacCTH
MHHUMYMa MarHUTHOTO IOJI1 — TO €CTh B BEPXHEN YACTH METJIU.

3akJjoueHne

[IponenanHblil aHAIW3 JIOKAIU3alMU U JUHAMUKKA UCTOYHUKOB JKPU u pa-
JTUOUBIIYYEHUSI B BOCCTAHOBJICEHHOW KOH(UTYpallMd MAarHUTHOTO TMOJS JIs
Benbikyd SOL2014-09-23 no3BosisieT nepelTH K cienyromemMy 3tany paboThl —
MOJICTIUPOBAHUIO MPOLIECCOB PACITPOCTPAHEHUSI YCKOPEHHBIX JIEKTPOHOB C IIE-
JIBIO OIPENICJICHUS MTapaMeTPOB MyYKa U TJIa3Mbl, KAK B MOMEHT MHKEKIIUH, TaK
Y B TIOCJIEAYIOIINE MOMEHTHI, CBsI3aHHbIE ¢ u3iaydeHueMm JKPU u rurarepioBoro
panuousiydyeHus [7].

Pab6ora OpunnnukoBoit E.I1., 1la6anuna A.H. u I'mo6unoit B.U. nmognep-
»kaHa rpanToM PO®U mon a Ne 18-32-00405
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