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Tpynet XVIII Kondeperuu Monoapx yaeHsx «B3anmozeiicTBre nosei 1 N3Iy4eHUs C BEIIECTBOM

Hacroammii cOOpHMK COCTOMT U3 JABYX dacTell. B mepByI0 BKJIIOYEHBI JIEKIMH, IMPOYMUTAHHbBIE Ha
MesxayHapoaHo# baiikansckoil MOJIOeKHON HAYYHOM mIKoJe o pyHaaMeHTanbHol Gpusuke (BILIDD-
2024), nocBsIIEHHOH aKTyaabHBIM po0ieMaM (Gr3uKH OIMKHETO KOCMOCa U aCTPO(PH3HKH.

Bo BTOpy!IO YacTh BKITIOYEHBI JOKJIaAbI, IpeacTasieHHble Ha X VIII HaydHO! KOH(pEpeHIINH MOJIOIBIX
y4eHbIX «B3anMonelicTBue MoJieil U U3TyueHHs C BELIECTBOM», KOTOpas TPAAULIMOHHO IIPOBOAUTCS B
pamkax BIID®. TemaTHka JOKIaI0B OXBATHIBACT IIMPOKUI KPYT aKTyalbHBIX MPOOJieM acTpohu3nKu
U ¢uzuku ConHua, GU3MKK OKOJI03EMHOTO KOCMHUYECKOTO NMPOCTPAHCTBA, PU3UKH HIKHEH U CpeaHeit
aTMocdepsl, TeopeTHyecKol (HU3NKH, JazepHol ¢pu3uku. Ocoboe BHUMaHKE yIIEIEHO UCCIEI0BAHUSIM
noHochepsl u aTMOchepsl 3eMITH, U3YICHUIO aKTUBHBIX MpoIieccoB Ha COJTHIE M KOCMHYECKUX JTydeH,
a TaKkXxe pa3paboTKe U ONTUMU3ALMHU HHCTPYMEHTOB U METOJIOB I'€IHOre0(hn3NIECKUX UCCICI0BAHUI.

The issue consists of two parts. The first one includes lectures given at the Baikal Young Scientists’
International School on Fundamental Physics (BSFP-2024).

The second part includes reports presented at the XVIII Young Scientists’ Conference “Interaction of
Fields and Radiation with Matter” which is traditionally held in the frame of BSFP. Topics od reports
cover the wide spectrum of urgent problems of astrophysics, solar physics, physics of near-Earth space,
physics of low and middle atmosphere, theoretical physics, and laser physics. The special attention is
given to research into the Earth’s ionosphere and atmosphere, active processes on the Sun, cosmic rays,
as well as into development and optimization of instruments and techniques for heliogeophysical
investigations.
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LIMB FLARE WITH FAILED ERUPTION
S.A. Polukhina!, L.K. Kashapova?

1Saint Petersburg State University, Saint-Petersburg, Russia,
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AnHoTanus. Msl ucciexyem TuMO0BYI0 BenbimKy kiacca M7.2 mo GOES ¢ mpepBanHoii apymnmuel, mpousommenmyto 12
utoist 2023 roma. CoObITHE HAOIIONAIOCH IUPOKAM HAOOPOM HMHCTPYMEHTOB C IPOCTPAHCTBEHHBIM pa3pelIeHHEM B PaaHo,
yIbTPaMOJICTOBOM M PEHTI€HOBCKOM JHAaIla30HaX, 4TO IO3BOJMJIO IPOAHAIM3HPOBATH PA3BHTHE TOIOJOTHH BCIIBIIIKH.
SOL2023-07-12 T08:51:45UT oTHeceHa K THITy KPYTOBOH BCIBIIIKH, Y KOTOPOIT HE MOXKET OBITH ITOITHOMACIITA0OHOH SPYIIIINIL.

KuioueBble c10Ba: coJIHEYHAs BCIBILIKA, IPEPBAHHAs dPYIILUSI.

Abstract. We analyzed a limb flare of class M7.2 according to GOES with a failed eruption that occurred on July 12, 2023.
The event was observed with a wide range of instruments with spatial resolution in radio, ultraviolet, and X-ray spectral ranges,
allowing for the analysis of the flare’s topology development. The SOL2023-07-12T08:51:45UT event is classified as a circular

flare, which cannot produce a full-scale eruption.

Keywords: solar flare, failed eruption.

BBEJEHUE

Comueynas AKTUBHOCTb, B YaCTHOCTH COJIHCUHBIC
BCIIBIILIKY, OINpPEACIACTCS Pa3sBUTHUEM U CTPYKTYpPOH
MarHuTHOro nois. B mporecce pa3BUTHSI BCIBIIIKH
MPOHCXOJUT Pa3orpeB IIa3Mbl, YTO MOKET IPUBECTH K
PE3KOMY POCTy T'a30BOTO JABJICHMS, NMPHBOJSILETO K
BEIOpOCY TUIa3Mbl — K dpynimu. Ecim mpormece Obut
JIOCTATOYHO MOIIHBIM, TO B pE3yIbTaTe IPYIIIHH CTY-
CTOK TUTa3MBI YIIETaeT B KOCMHYECKOEe MEXKIUTAHETHOE
MPOCTPAHCTBO, U MBI HAOIIOAaeM KOPOHAIBHBINA BBI-
O6poc maccel. Ho Tak OpiBaeT He Bcerna. beiBaer ya-
CTHYHAsI 3PYIIHSL, B IIpoIiecce KOTOPOH yiIeTaeT JuIb
YacTh BEIIECTBA, a, HAIIPHUMeED, IPOTYOepaHel] 0CTAeTCs
CYIIECTBOBaTh. B HEKOTOPBIX cilyyasix HaOiomaemMoe
JBIDKEHHWE BELIECTBA BHE3AIHO OCTAHABIIMBAETCS.
Haubonee BeposiTHbIE TPUYMHBL 1) MPOU30MIIO TOP-
MOJKEHHE JIBH)KCHUS CTYCTKA IUIa3Mbl MATHUTHBIM T10-
nem; 2) HaONrOIaeMOe TBHYKCHUE SIBIISUIOCH BUAMMBIM
3¢ dexToM, CBI3aHHBIM C APYTHM IPOIECCOM, HAIMpH-
Mep TIOCTETIEHHBIM HArPEBOM HJIM BOJHOBEIM ITPOIIEC-
com. KomOunHarust HaOIt0IeHUH B pa3HbIX CIIEKTPaIb-
HBIX JIMaNa30Hax M03BOJISIET MOHATh (PU3MYECKUE MPH-
YUHBI «IIPEPBAHHON Ipynuun». B pabote Mbl mcche-
JlyeM JTUMOOBYIO BCIIBIIIKY Kiacca M7.2 ¢ mpepBaHHOM
spynuuen, npouzomennyo 12 utons 2023 r. B 8:51:45
110 BCEMUPHOMY BPEMEHH.

HABJIOAEHUS 1 AHAJIN3

Co0prtre SOL2023-07-12 T08:51:45UT Habmrona-
J0Ch IIUPOKUM HaOOPOM MHCTPYMEHTOB C HMPOCTPAH-
CTBEHHBIM Pa3pelleHHeM B paguo, MUKPOBOJIHOBOM H
PEHTIEHOBCKOM JMala3oHax, YTO TO3BOJIMJIO BCECTO-
POHHE MPOAHAIN3UPOBATH PAa3BUTHE  TOIMOJIOTHU
Benblky. CorylacHO HaOJIOACHUSIM B KpalHeM YJb-
tpadpuonere (KY®D), sra BCmblmKa MMeNa MPU3HAKU
COOBITHSL C TIpepBaHHOM  JpyHuMeil:  mporecc
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OCTaHOBKH JIBH)KCHHS TUTa3MbI XOPOIIO BHICH B YIIb-
TpadHOIeTOBOM IHama3oHe IO JaHHBIM aIlapaToB
SDO/AIA (131A, 171A).

B pagmomgmama3zone coObITHE  OJXHOBPEMEHHO
Habmonanocs Cubupckum paauorenunorpagpom (CPIN)
B nquana3zoHe yactotr 3—24 I'Tu u paguorenrorpadpom
Nangay (NRH) B nenMeTpoBoM fquana3oHe. Xapakrep
W3JIy4eHHs] B JICIMMETPOBOM JHana3oHe IT03BOJISET
OLICHHUTH W3JTyYeHNE BEPXHEH 4acTH KOPOHBI U SIBIIA-
€TCsl XOpOLIMM MHJMKATOPOM BO3HHKHOBEHUS W JIBH-
JKEHUST KOPOHAIBHBIX BBIOPOCOB. MUKPOBOIHOBEIH
TUAITa30H TaKXKe IM03BOJIIET IPOCIEIUTH 3a BBIOPO-
caMH TuTa3Mbl. TakuM 00pa3oM, KOMOMHAIIUS STHX
JIBYyX TUAIa30HOB II03BOJIUT BBISIBUTH, OBLIO JIH ABHKE-
HUE IUIa3MBbl ¥ Ha KaKOW BBICOTE OHO MPEKPATHIIOCH.

OBCYXJIEHME PE3YJIbTATOB

Bpemennoii npodwis Bembiukn SOL2023-07-12
T08:51:45UT umeeT Tpu IHKa B MUKPOBOITHOBOM JIHa-
mazone (puc. 1). Cnoexkrp mns TepBOro IHKa
(08:51:45UT) rupOCHHXPOTPOHHBIN, MaKCHMAaJIbHAS
gactota ~10.2 I'T. Ha ciekTpax mjist TpeTbero mnuka
(08:81:02 UT) nabmrogaeTcss MHTEpECHas JAeTajb: yBe-
JIMYCHHUE TTOTOKA K HU3KKAM YacToTaMm (puc. 2). DTo Mo-
ryT 6])ITI) IJIa3MEHHBIC KOﬂe6aHl/IH WJIHn €le OOUH Ir'u-
POCHHXPOTPOHHBIN MCTOYHUK C Ooliee ciIadbIM Mar-
HUTHBIM IIOJIEM.

PanurokapThl i1t 3TOr0 MOMEHTA ITOKA3EIBAKOT TO-
SIBJICHUE HOBOT'O CHJIBHOTO MCTOYHHKA B LIEHTPE METIN
W HaJW4Yhe UCTOYHUKA CO CIa0BIM MAarHUTHBIM ITIOJIEM
y ocHOBaHus ety (puc. 3). BoaMoxxHO, mepepBaHHast
spynnus ObUTa CBs3aHA C JBWKCHHEM HarpeTon
IUTa3MBI TI0 3TOM BBICOKO meTiie. MBI Takke HaOIo-
JTaeéM JBa MHUKPOBOJHOBBIX MCTOYHHKA C H3ITyYCHHE
Ha vactoTax Beime 10.6 I'Tu. OauH U3 HUX pacmoio-
JK€H B HOIr'aX II€TJIN U CBs3aH C MOILIIHBIMU MAarHuTHbIMHU
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Puc. 1. Bpemennsie npodumu coosrtst SOL2023-07-12 T08:51:45UT. Ilepsslii u TpeTHii nuk no nqaHasiM Cubupcekoro Pa-

norenrorpada (SRH) oTMeueHbI ITPHXOBBIME JIMHUSIMA

8:51:45UT, first peak

8:58:02UT, third peak
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Puc. 2. Cnexrpsl codbrtis SOL2023-07-12T8:51:45UT no nanaemM CrOupckoro paauorenrorpada uis epBoro M TPEThEro

nuka. Jlannsre pemerkn 12-24 I'T cubHO 3amryMiieHb
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Puc. 3. Konryps! pagnokapt paauorennorpaga Nancay (NRH) B menmmerpoBom nuanasone (myHKTHpoM) u CHOHpPCKOro
Panuorenmorpada (SRH) (crutonrnsie TMHAN), HAJIOKEHHBIE Ha n300paskeHue B ynbrpaduonere (SDO/AIA) Ha MOMEHT BpeMeH!
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Jlumbosas écnvliuka ¢ npep8anHoll spynyuetl

nojisiMu. Hanboliee BEpOSTHO 3TO ISITCHHBIA HCTOY-
HUK. Elie 01MH Takoi HCTOYHUK PacIiOyIOKEH B IEHTPE
«KyToja» U MOXET yKa3blBaTb Ha MECTO NMEPBUYHOIO
SHEProOBBIJIETICHHUS YCKOPEHHBIX AJIEKTPOHOB. OHO U3
OCHOBAaHMI BCIBIIUIEYHOM METIN U3JIydaeT Ha YacToTax
10 5 I'Tu. DTOT MCTOYHHUK HAXOOUTCS B 00JacTH, TIe
OTCYTCTBYIOT CHJIbHBIE MarHUTHBIE oM. VIMEHHO OH
MOXeT (opMHPOBATh Ty HU3KOYACTOTHYIO YaCTh CIIEK-
Tpa, KOTOPYIO MBI BUAUM Ha PUC. 2 I TPETHETO THKA.
[Ipoananu3upoBaB HAOOp JaHHBIX, MBI OOHapy-
JKHUITH, YTO U3ydaeMoe COOBITHE UMEIIO KOH(DUTYpaIInio
KPYTOBOH BCIIBIIIKH, MarHUTHAst MOP(HOJIOTUsi KOTOPOH
HE JIOITyCKaeT dPYIIIHH, 32 UCKITF0YeHHEM JKkeToB. O0-
CyXKmaercs BO3MOXHasi Te03(()EeKTUBHOCTH BCIIBIIIKA
Takoro tuna. JlaHHble BBIBOJBI SIBJISIIOTCS IMpEIBapU-
TEJIbHBIMU U HYKIAIOTCS B IajbHENILIEH IPOBEPKE.
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