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We present an analysis of a solar event in which, according to RHESSI data, the
sources of preflare X-ray pulsations (with a period of P = 1.5 + 0.1 min) that began at ~18:02
UT were located in active region (AR) 11885 in the western solar hemisphere, and the
sources of the main M1.0 flare SOL2013-11-05T18:08 were in AR 11890 in the eastern hemi-
sphere. According to the SDO/AIA data in the EUV range, the sources of pulsations were lo-
cated at the base of coronal jets that were flowing out at velocities of ~150-850 km/s. The dis-
tance between ARs 11885 and 11890 was ~1.4Rs. It would take ~30—170 min for the jet plas-
ma to reach AR 11890, which is much longer than the time between the onset of pulsations
(jets) and the flare (~6 min), moreover, the jets flowed in the opposite direction relatively to
the flare AR. No loops connecting ARs 11885 and 11890 were observed in the corona. More-
over, no connection of these ARs by potential magnetic field lines was found. Consequently,
the jets (and associated pulsations) could not be the trigger for the flare. Thus, this is a strik-
ing example of an event in which there was no physical connection between the preflare pul-
sations (and jets) and the flare that follow them. This event demonstrates the importance of
spatially resolved observations in the study of solar pulsations.
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B notokax coJlHeYHOrO pajro U PEHTTE€HOBCKOTO M3JIyYEHUS MEepPE]] YaCThIO
BCITBIINIEK OOHApy)uBaroTcs myibcanuu [1-3]. BaxxHOCTh M3ydeHUs MyJbcariuii
CBS3aHa C MOTEHLMAIIbHOM BO3MOYKHOCTBIO UX MCIOJIb30BaHUS ISl IPOTHO3UPO-
BaHMUSI BCIIBIIIECK U CEMCMOJIOTMUECKON TUArHOCTUKH TUIa3Mbl aKTUBHBIX 001acTei
(AO). B [4] noka3zaHno, uto niepea 26—46% “n30aMpOBaHHBIX BCIBIIICK B UHTE-
rpaJIbHOM MOTOKE PEHTT€HOBCKOro u3inydeHusi CojHIa NpUCYTCTBYIOT ITyJIbCa-
nuu ¢ nepuogamu ~1-50 mun. B [5] mokazaHo, 4TO Takue COOBITHS Pa3IEsSIOTCS
Ha ABa TUna. B coObITHsAX THNA | UCTOYHUKU MyIbCAlMii U OCHOBHOW BCIIBIIIKH
HaxojsaTcs B ogHoi AO, a B coObITusx Tuna Il — B pasabix AO.
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3neck Mbl paccmatpuBaem coObiTue Il Tuma — Benbimky M1.0 SOL2013-
11-05T18:08, nepen xotopoit (B ~18:02—18:08 UT) B peHTreHOBCKOM Auamna-
30He HaOmojanach cepus U3 kak MUHUMYM N =4 nynbcauuid ¢ NepuoioM
P=1.5+0.1 mun. Ilynbcaruu naGmonmanuck B manHbix RHESSI [6], Fer-
mi/GBM [7], GOES/XRS (puc. 1) B nuama3zone 3Hepruii 10 ~25 x3B. Taxxe
MyJIbCAllUM HAOMIOAAIUCH BO BpEMEHHOM Tpoduiie Temneparypsl mia3mel, T(t),
MIOCTPOCHHOM 110 JIaHHBIM JiBYX KaHaioB GOES/XRS [8] (puc. 1d).
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Puc. 1. Bpemennsie npodunu temnon cueta Fermi/GBM (a), RHESSI (b), motokoB peHtre-
HOBCKOro m3nmyueHus mo naHaeiM GOES/XRS (c), Temneparypsl n3nmydaromeii mia3mer T(t)
no ganHbiIM GOES/XRS (d). Hayano u xoHel, BpeMEHHBIX MHTEPBAIOB t1-t8, A KOTOPBIX
cTpomnnch u3obpaxkeHus no naHHsIM RHESSI (cm. puc. 2—4), noka3aHbl BepTHKaJIbHBIMU
MYHKTUPHBIMH U IITPUXOBBIMU MPSIMBIMU JTHHHUSIMH, COOTBETCTBEHHO.

W3 puc. 2 BUIHO, YTO UCTOYHUKH 6—12 k2B mepBbIX yeThIpex MpeIBCIbI-
HIEYHbIX MyJbcaluil (nHTepBaisbl tl-t4) Haxogwimuces B AO 11885 B 3amagHoii
nonychepe. B mHTEpBasie t5 ogHOBpeMEHHO HAOMIOMAIOTCS JBA MCTOYHHKA —
oauH B AO 11885, npyroii B AO 11890, rane nmpousoiuia oCHOBHAas BCIbIIKa. B
UHTEpBaiax t6-t8 ocTarTCs TOJIBKO PEHTTE€HOBCKME UCTOYHUKH BO BCIBILIEYHOM
AO 11890 B Boctounoi mnomycdepe. Paccrosnue (mo mpsimoit) mexay AO
11890 u 11885 cocraBisuio D~1.4Rg.

Puc. 3 nokasbiBaeT, 4T0O UCTOYHUKU 6—12 k3B mnpenBCHbIIIEYHBIX TyJIbCa-
nui (t1-t5) umenu xommakTHbid pasmep (L~17.3"~12.6 Mwm), pacnonaraiuch
npuMepHo B ogHoM Mecte B AO 11885 u Obumi cBsi3aHBI ¢ BOSHUKHOBEHHEM
ysipueHus B DY®D nuama3zoHe cHadajia B BHUIE KOMIIAKTHOW KacmooOpa3HOM
CTPYKTYpHI (puc. 3a,b), KOTOpasi 3aTeM BBHITSHYJIACh B IOT0-3aI1aJHOM HaIlpaBJe-
HUW B BUJIE TIA3MEHHBIX CTPYH win JKkeToB (puc. 3c-h). Mcnonp3oBaB MeTo1u-
Ky u3 [9], moiry4eHa oleHKa CKOPOCTH TUTa3Mbl B CTpysix: v~150-850 km/c.

Puc. 4 nokassiBaeT, 4To UCTOUHUKU 6—12 K3B npexkypcopoB BCHBIIIKH (B
t5, t6) pacnonaranuck B AO 11890 B okpecTHOCTH BEpLIMHBI MOSBUBIICICS Ha
uzoopaxenusx SDO/AIA [10] netnu (puc. 4e,f), a BCcrblliedyHble UCTOYHUKH (B

120



«Conneynas u coaneyno-zemuasn usuxa — 2022y, Cankm-Ilemepoype, Ilyakoso, 3 — 7 okmabps

t7, t8) pacmosiaraquch B TOW e 00JIaCTH, HO OJIMKE K FO)KHOMY OCHOBAHUIO
BCITBIIIICYHBIX TETENb, IPKOCTh (M BUIUMAs TOJIIHMHA) KOTOPHIX YBEIWYUIACH
OTHOCHUTEJILHO BPEMEHHU MPEKYpcopoB t5-t6 (puc. 4g,h).
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Puc. 2. PacnionoxeHue peHTreHOBCKUX UCTOYHUKOB 6—12 k3B no nqanasiM RHESSI (Clean)
Ha aucke Comuia (6enast OKpy>XKHOCTh) B MHTEpBajiax BpeMeHH t1-t8, mokazaHHbIX Ha puc. 1.

AR 11885, 11 AR 11885, t2 AR 11885, t3 AR 11885, t4

g - -
& 8 bk o
- - y
640 G660 680 700 720 740 640 G660 680 700 720 740 640 660 680 700 720 740 640 660 680 700 720 740
X (orcsec) X (orcsec) X (arcsec) * (arcsec)

AR 11885, t5 AR 11885, t6 AR 11885, t7 AR 11885, 18

¥ (orcsec)
¥ (orcsec)

G40 660 680 700 720 T40 G40 &G0 680 700 720 Ta0 G40 660 680 700 720 Ta0 G40 660 680 700 720 740
X (orcsec) X (orcsec) X (orcsec) X (orcsec)

Puc. 3. PasnoctHeie m3o0paxkenus B kanaie SDO/AIA 131 A yuactka AO 11885, rme
HaOTI0IaTNCh UCTOUHUKH PEHTIeHOBCKUX Mynbcanuii mo qaHasiM RHESSI (612 k3B, Clean,
KpacHbI€ U30KOHTYphI Ha ypoBHAX 50% u 90% ot Mmakcumyma). IHTepBajibl BpeMEHU CUHTE3a
PEHTTEHOBCKUX W300pa)KeHUW COOTBETCTBYIOT MHTepBanam tl-t8, mokasaHHbIM Ha puc. 1.
Bpemena uzobpaxennit SDO/AIA mpumMepHO COOTBETCTBYIOT CEpeIMHAM HHTEPBAJIOB t1-t8.

OcHo6Holl 661600 pabomul.: CTPYH W CBSI3aHHBIE C HUMU IyJibcaruu B AO
11885 He moru ObITH TpUrrepoM Benblkd B AO 11890, T.e. mynbcanuu/cTpyu
Y BCIIBIIIKA ObUTH MPUYNHHO-HECBSI3AHHBIMU COOBITUSMH. APTYMEHTHI:

1) Crpyu B AO 11885 6putn HanpaBiiensl He B ctopoHy AO 11890;

2) Bpems, 3a kxoropoe 1wuiazma B CTpysAx wmomia Obl goctuub AO 11890
dt~(nD/2)/v~30-170 MuH HaMHOTO OOJbBIIE BPEMEHH MEXKAYy HAYaIOM
CTpy#/mynbcannii ¥ Ha4aJIOM BCTIBIIIKH (~6 MHH);

3) Ha uzob6paxenusx ConHia B MATKoM peHTrene u OY® He BUIHO KOPOHAJb-
HBIX MeTeNb, KoTopble Obl coenunsui AO 11890 u 11885 (puc. Sa,b);
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4) Her coenunenust 3tux AO CUJIOBBIMHM JIMHUSIMHU MAarHUTHOTO TIOJS, SKCTpa-

MOJINPOBAHHOTO B KOPOHY B IMOTEHIIMATIBLHOM MpUOIMxkeHnn B moaenu PFSS
[11] (puc. 5¢).
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Puc. 4. To xe, uto Ha puc.3, Ho a1 AO 11890, rne HaGIMIOTATHUCh UCTOYHUKU BCTIBIIITKH
M1.0.

Puc. 5. N3o0paxenuss Connua 05.11.2013 r. B msarkom penrtrene no aanHsiM Hinode/XRT
[12] (a) u B xaHane 193 A SDO/AIA (b). Ha (c) dpotochepnas maraurorpamma u 300 cumo-

BBIX JIMHUHM MOTEHUUAJIBHOTO MoJs, ucnymeHHbix u3 AO 11890, rae mpousonuia BCObIIIKA
M1.0.

UccnenoBanue BeInoiHEHO 3a c4yeT rpanta PH® (mpoekt Ne 20-72-10158).
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