R010-01 go:A O0:110 40 10:40-10:55

O0D00000000000000000o0b00o0ooboOoOn NOAA 1115800
OO0 MeeODDOOO

#00 O [1;00 0O [2]
[1]000000000;[2]000000

Triggering Mechanism of Solar Flares from the Viewpoint of Space Weather: M6.6-class
Flare in NOAA AR 11158
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Solar flare is the catastrophic eruption produced around the solar active regions, which extensively affects the space includin
Earth’s magnetosphere. Many studies have been carried out on this issue and the flare forecast is one of the ultimate goals
space weather study. In this study, we investigate the triggering mechanism of M6.6-class flare of active region (AR) NOAA
11158, using observational data obtained by multiple spacecrafts and the results of MHD numerical simulations.

NOAA AR 11158 is a flare-productive region that appeared in the southern hemisphere in February 2011 and produced th
first X-class flare of Solar Cycle 24. Aiming to clarify the flare-triggering mechanism, we analyzed this region, focusing on the
M®6.6 flare that occurred on February 13, 2011, with the CME.

We analyzed the observational data by Hinode and SDO and found that AR 11158 was a quadrupolar region with the size ¢
up to 150,000 km, composed of two major bipoles, and the series of flares took place on the highly sheared polarity inversion lin
(PIL) in the middle of this region. As for the M6.6-class flare, it was also found that a localized magnetic structure of the size
of 5000 km, which caused the flare reconnection, was built 4-5 hours before the M6.6 event occurred. Moreover, this localizec
structure was also created from much smaller magnetic elements of the size of 1000 km. The shear angle of the large-sca
magnetic structure around the PIL was measured to be about 80 degree, while the localized flare-trigger had an azimuth ang
of 270-300 degree. These values were consistent with the Reversed Shear (RS) type of the flare models based on the MK
simulations in Kusano et al. (2012, ApJ). Therefore, we concluded that the triggering mechanism of the M6.6 flare was due tc
the RS structure created by the localized flare trigger of the temporal scale of hours and the spatial scale of 1000 km in the cour:
of the large-scale formation of this AR with a time scale of days and the size scale of 150,000 km.

This study offers valuable insight for the space weather study, namely, (1) in the flare-triggering process within solar active
regions, various magnetic systems on multiple scales, ranging from the large-scale AR evolution to the fine-scale magneti
elements, are jointly involved and, therefore, (2) for the flare forecast in the future, we have to deal with the behavior of smaller-
scale magnetic elements with the temporal scale of only a few hours and the size scale of 1000 km.

In the presentation, we will show and discuss the results from the viewpoint of space weather. We will also introduce our
on-going simulation and helioseismic study on the formation of solar active regions.

(Figure: M6.6-class flare observed with Hinode/SQOT. (a) Ca intensity map and (b) line-of-sight magnetic field.)
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