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STUDY OF THE RELATIONSHIP BETWEEN MICROWAVE AND
METER EMISSION OF THE BURST AT THE DECAY PHASE OF THE
CIRCULAR RIBBON FLARE ON MAY 22,2021, ACCORDING TO THE
DATA OF THE SIBERIAN RADIOHELIOGRAPH AND THE IRKUTSK

RADAR OF INCOHERENT SCATTER

Motyk L.D., Setov A.G., Shamsutdinova Yu.N.,

Zhdanov D.A., Kashapova L.K.
ISTP SB RAS, Irkutsk, Russia

We present the results of a short-time event occurred during the decay phase of circular
ribbon flare on 22 May 2021 with maximum at 06:15:15 UT. The Irkutsk incoherent scatter
radar detected the powerful but sharp burst at 161 MHz during the period 06:16:45-06:17:00
UT. The dynamic spectra e-Callisto confirmed its solar nature and identify it as the radio
burst type III. We found a tiny response on the correlation plot of the Siberian Radiohelio-
graph at 5.6 GHz, which temporally coincided the meter burst. Comparison of the temporal
profiles at 161 MHz and at 5.6 GHz obtained from the imaging photometry confirmed the
close relationship between the phenomena in two spectral ranges. The images at 5.6 GHz re-
vealed that both the circular ribbon flare and the studied event took place in the same active
region, but the event position was not coincided to the flare one. However, the microwave
source of meter burst associated with the eruptive event (jet) seen in 171 A image by
SDO/AIA. Circular ribbon flares are often followed by various eruptive events, and this fact
suggests a possible explanation of temporal coinciding between the flare and the burst. The
flare could be the trigger of the energy release resulted in the bursts simultaneously detected
in meter radio range and microwaves.
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CornacHo cTaHAApPTHOW MOJENIU BCIBIIIKU YCKOPEHHBIE 3JIEKTPOHBI, pac-
IIPOCTPAHSACH OT MECTa IEPBUYHOTO IHEPrOBBIICICHUSA, MOT'YT CTaTh UCTOYHU-
KaM{ paJUOMU3IIyYCHHUSI KaK B METPOBOM U JIELHMMETPOBOM, TAK U B MUKPOBOJI-
HOBOM JAuana3oHax. HecMoTps Ha pa3nuyHble MEXaHU3MbI U3JIyYEHUS B METPO-
BOM M MMKPOBOJIHOBOM JIMAIa30HaX, JOJDKHA CyLIECTBOBATH B3aUMOCBS3b MEXK-
Ny IBYMsl 3TUMH BUJaMU u3iydeHus. OcoOblil HHTEpecC MpeacTaBiIsIoT KOpPOT-
KOXUBYIIIME U B TOXE BpeMs MOILIHbIE cOObITHS. B gaHHON paboTe Mbl mpen-
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CTaBJIsIEM pe3yJbTaThl UCCIEIOBAHUS CBSI3U MEXKY MUKPOBOJHOBBIM U METPO-
BbIM H3JIy4eHHEM HaOnrogaBuierocs Bo Bpems Benbiiku 22 mast 2021 roga. Co-
ObITHE MTPOU30LLIO BO BpeMsl (a3bl cnaja KpyroBoil Bembliku kiacca C6.0 mo
GOES knaccudukamuu ¢ makcumymom B 06:15:15 UT B akTtuBHOM oOnacTu
NOAA 12824. B oTinuume OT «KJIACCUYECKO» ABYXJIEHTOUYHOM BCIBIIIKH, KPY-
roBasi BCIIBIIIKA UMEET CJOKHYI0O MArHUTHYIO KOH(UTYpaIUIo, MPEACTABIISIO-
IIyI0 OO0 KymoJiooOpa3Hyt0 CTPYKTYPY, U3 BEPIIMHBI KOTOPOH BBIXOMAST Mar-
HUTHBIC JIMTHUHA. JTU MarHUTHBIC JINHUKA (POPMUPYIOT MarHUTHYIO TPYOKY, KOTO-
pasi MOXKET COEIAUHSTh «KYMO» C YAAJICHHBIM UCTOYHUKOM WJIU OBITH YCIOBHO
OTKpbITON. Takast TONMosorus BCIBIIIEK YaCTO MPUBOJIUT K MHULIIUUPOBAHUIO TI€-
PUOIMYECKUX JIPYNTHBHBIX coObITHI [1]. MpKyTCKuil pagap HEKOT€pEHTHOTO
paccestnusi (MPHP) [2] B nepuoa Bpemenu ¢ 06:16:45 no 06:17:00 UT 3aperu-
cTpupoBal Beiuieck Ha yactore 161 MI'n. Cornacue ¢ HabMOIEHUSIMU CIIEKTPO-
rpada ceru e-Callisto [3] B cnekTtpanbHoM auanazone 160-164 MI'y B ToT ke
NEPUOJI BPEMEHH MOJTBEPANIO COTHEYHOE MPOUCXOXKACHUE 3apEruCTPUPOBaH-
HOT'O sBJICHUS. AHAIU3 KOpPPEJALMOHHOM KpuBoil Ha vactore 5.6 I'T'y Cubup-
ckoro pamguorenuorpada (CPI') [4] nokazan Hagu4ue OTKJIMKA B MUKPOBOJIHO-
BOM JIMarna3oHe BO BPEMsI 3TOT'O COOBITHSI.

[enbro naHHON pabOTHI SABISAETCS JIOKATM3AIMSI UCTOYHUKA B MUKPOBOJIHO-
BOM JHalla30HE, CBSI3aHHOI'0 cO BceiieckoM Ha 161 MI'T m aHanm3 €ro CBsI3H C
COJIHEYHOU BCITBIIKOM.

Jlyia noKanu3aluy JIaHHOTO BCIUIECKa OBUIM MOCTPOEHBI paguon300paxe-
Hus o gaHHbIM CPIT Ha wacrore 5.6 I'Tu. IlonoxkeHne MUKPOBOJHOBOIO HC-
TOYHUKA KPYTOBOM BCIIBIIIKH OBIJIO COMOCTABICHO C M300paXEHUSIMH aKTUBHOMN
obnactu B ynerpaduonere (171, 304 u 1600 A, AIA/SDO [5]) u MarauTOrpam-
moit (HMI/SDO [6]) (puc. 1, mTpuxoBoit KOHTYD).

AIA 171 A & SRH | (diff), T 06:16:51.75 UT
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Puc. 1. Mecto pacnosioxeHus
KpyroBO BCHBIIIKK (TIyHK-
TUpHbIE JIMHUM) U pajauo-
BCILIECKa (CIUIOUIHBIC JIMHUM).
KonTtyps! HamoxeHbl Ha M300-
paxkeHue B yJabTpaduoiere
171 A, AIA/SDO.
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[TokazaHO, 4YTO MUKPOBOJIHOBBI HCTOYHUK COBMAAAET C MOJIOKEHUEM KpY-
rOBOM BCHBIKK. YTOOBI BRISIBUTH HCTOYHMK BCIUIECKa Ha (a3e crazia KpyroBoii
BCIIBIIIKK, OBUTM MOCTPOEHBI Pa3HOCTHBIE PAaMON300paKeHUs. DTO MO3BOJIUIIO
BBISIBUTH TOJIOKEHUE HOBOTO MHUKPOBOJHOBOTO MCTOYHHMKA, CYIIECTBOBABIIIETO
06:16:45-06:17:00 UT. Ha puc. 1 npencraBieHbl MECTOPACTIONOKEHUS BCIIBIIII-
KU U BCIulecka. JlanpHeWmuii aHaiu3 NOCTPOSHHBIX PaAMorU300pakKeH ToKa-
3aJl, YTO BCTBIIIKA U BCIUIECK HAXOJSATCS B OJHOM aKTMBHOW 00JIacTH, HO TPO-
CTPAHCTBEHHO He CBsi3aHbl. [I0TOK, MOCTPOEHHBIN Ul BBIACIIEHHOIO UCTOYHUKA
BCILJIECKA B MUKPOBOJIHAX, COTJIACYETCS C BPEMEHHBIMH MPOPUISIMU B METPO-
BOM JIMAIIa30HE MO JAHHBIM APYTUX HHCTPYMEHTOB (pHC. 2).
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Puc. 2. BpemenHbie mpohmiii MEKPOBOIHOBOTO U METPOBOTO H3ITyUCHHSI
no Habmoaenusm UPHP, CPI" u cnekrporpados ceru e-Callisto.

DTO MOJATBEPKIAET, UTO OOHAPY>KEHHBIN UCTOYHUK UMEET COJTHEYHOE MPOo-
HCXOXKJICHUE, a HE SIBJISICTCS HHCTPYMEHTAJIbHBIM apTedaktoM. M moaresepxkaet
KOPPEKTHOCTh €ro Jiokanu3auuu. [IpeaBaputenbHbli aHanu3 JAUHAMHUYECKUX
criektpoB e-Callisto yka3pIBalOT Ha TO, UTO COOBITUE SIBISIETCS PAJAUOBCILIIECKOM
I Tvna. Ipu 5ToM m306paxenus B nonoce 171 A mokasamu, 4To BHISBIEHHBII
MCTOYHUK MUKPOBOJHOBOI'O BCIUJIECKA CBSI3aH C APYINTUBHBIM COOBITUEM (JIKET),
KOTOPBIN Tak»ke He ObUT MPOCTPAHCTBEHHO CBSI3aH C KPYTOBOM BCIIBIIIKOM.

Ha ocHoBanum mpojielaHHOTO aHalW3a aHaju3 W300paKEHUN Ha YacToTe
5.6 I'Ty mo ganaeiM CPI" 1 BpeMeHHOTO MPOQMIIsl MOTOKA, TTOTYYEHHOTO € TO-
MOIIIbIO MPOCTPAHCTBEHHO Pa3peiIeHHON (POTOMETPHH, MBI MOKEM CIENATh BbI-
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BOJ O TOM, YTO JIOKQJIU3AUsl MCTOYHUK MUKPOBOJIHOBOI'O BCIUIECKA, CBA3aHHOTO
¢ BcIuieckamu Ha yactore 161 MI'1i BbImOJIHEHA KOPPEKTHO, HE CMOTPS Ha Cla-
Oblil ypOBEHb CHTHajla B MUKPOBOJHOBOM Juana3oHe. Taxxe Obuio oOHapyxe-
HO, 4TO BCIUIECK B METPOBOM JHAIIa30HE sBJIsAeTCs paauoscruieckoM III Tuna.
Hamu nokaszana cBsI3p MCCIEAYEMOIO COOBITHSL C JKETOM, HaONIOAaBIIEMCS B
3TOM K€ aKTHUBHOW OOJACTH OJHOBPEMEHHO C H3JIyYEHUEM B Pajuo U MHKpO-
BOJIHOBOM JlMana3zoHax. AHaINU3 paguon300pa)KeHUil MokKas3al, 4To BCIUIECK U
KpYyroBasi BCIBILIKA IPOU3OILIM B OJHOM 00JIaCTH, HO HE SIBJISIFOTCS MPOCTpPaH-
CTBEHHO-CBSI3aHHBIMU COOBITUAMHU. BO3MOXXHO, MpOIECChl, MPOU3OLIEANINE BO
BpEMsI KPYTOBOM BCIIBIIIKH, MOIJIM MOCIYKUTh TPUITEPOM [UISl MCCIIELYyEMOIO
coObITus. OTBET Ha 3TOT BONPOC MOXKET JaTh AHAJINU3 TONOJOTMH MarHUTHOTO
10JI1 U CPABHEHUE TUHAMUKH W3JIy4EHHUs] B MUKPOBOJIHOBOM U PaJyOJIHANA30HE
C IMHAMUKOH B KpailHeM ynbTpaduoseTe.
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