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Possibility of a Large Solar Eruption Before September 6th 2017 in Solar Active Region 12673
#Satoshi Inoue?, Daiki Yamasaki?
VISEE, Nagoya University,? Astron. Obs., Kyoto Univ.

Solar active region (AR) 12673, which appeared in September 2017, produced not only multiple M-class solar flares
but also several X-class flares. Among them, the X9.3 flare was the largest solar flare to occur in the solar cycle 24.
Recently, Ymasaki et al. identified the presence of highly twisted field lines at polarity inversion line, on which X-class
flares are observed, from the nonlinear force-free field (NLFFF) extrapolation two days prior to the occurrence of the
X9.3 flare(Ymasaki et al. Under Review). This raises the questions, why did the twisted field lines remain stable until
September 6th? And could they possibly have produced an eruption before September 6th?

In order to answer these questions, we performed magnetohydrodynamic (MHD) simulations using the NLFFF as an
initial condition. We used the NLFFF reconstructed at 18:00 UT in September 4th , 2 days before the X9.3 flare. As a
result, although the NLFFF is stable to small disturbances, an eruption can be triggered through a magnetic
reconnection enhanced by an anomalous resistivity. We find that the twisted field lines in our extrapolation had a
potential to erupt even 2 days prior to the X9.3 flare. This result suggests that if the triggering element inducing the
reconnection appeared in the photosphere, the eruption could be possibly achieved up to 2 days before the X-class
flares. Furthermore, Yamasaki et al. reported that many of M- and C-class flares on September 4th and 5th were
observed at the polarity inversion line other than which X-flares were observed. This suggests that the triggering
element which induces the magnetic reconnection was not appeared until September 6th. Therefore, the intruding
motion of the negative polarity into opposites observed in September 6th drives reconnection at local site, resulting in
the X-class flares.

THEIFEI 12673 1%, 2017 9 HICEHEDO X 7L 7 %A 372, FRic, 9H 6 HIC X9.3 % 10 HiC X8.2 %D E K
TLTRREXFZ 00, KEBEBIZAEY4 7 24 150 CIEFICERLIEBMEH cH - 72, LIRS 19
H4 H26 6 HE CoORRRIOKGRTBIAGS T — 2 1w C . 3XTtoav FigG%2 7 +— 27 ) —iaflic K
DWT 12 i3 2 ICBYEICHME L 72, ZOFER. X 7L 725 X LB EN GBS 7 7 v 7 A a
— VD, X 7V TARET S 2 HEICT TIIER I N T Wiz Z & 23D 5 7= (Yamaski et al. Under Review), % Z
T, (DR 77y 720—=728 X ZLT70 2 HEIKEEK I TWZICHEDHL LT, RELREICHFETE-DH?
(2)9 H 4 HoWfi©, KEELZ L7 0FAEIZA[EER D 5?2 HOBRIBE T o N5, AFEIZIN S DEMICEZ 5
7=o, KGEREHOBMIIG T — 22 b0ME S iz aa FEG 2V LAY Iav—v s v EFEML
77

ZDFER, 94 HD 18:00 UT iIAME S izfiii 7 7 v 7 2u —713, BUNRERLICH L CIREETH S 2 LA
bhrotz, 2O—T, MOWEREBICEFEEIN 252 C. BNERIBOBTHRAY 242> a v EHERT L.
SHLIHCIRONAER 7 7y 7 2a— TR E ., ZOfR, FE~LREENEZeBbhrotz, 2FEH D
R, RV a2z avE b ) A—92 X5 AELAKGERICEANE. 9H 4 HOR R TRHEE R 7L 72
FHRELTWIAEEZRB LT3, LIRS ofGiciniE, 9H4HUBEDEZ S DOM, C7L7id, X 7L T %L
LSRR ZR 2R cRELCEY, VaxrvavetoicfdET 2852 X 7L 7 22 3
R T I A —TICEZ NG ol EBRBINTHE, W2, OH6HETCHRA 7 I v 7 20— 713k

TLTHBRELEZVFIADBEZLND,



	R010-08

