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The largest flare in the solar cycle 24

Solar flare Coronal Mass Ejection (CME)

SDO/AIA 193: 2017/09/06 11:00:17 2017/09/06 11:08
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Table 1

SHARP Active Region Parameter Formulae

Bopra & CouviDaT

Kevword Description Formula F-Score Selection
TOTUSIH Total unsigned current helicity Hy o x 3|8 - T 3560 Included
TOTBSQ Total magnitude of Lorentz force Foo ¥ B? 3051 Included
TOTPOT Total photospheric magnetic free enercy density Dot O Y (Bm’“ - BP”‘}E dA 2996 Included
TOTUSIZ Total unsigned vertical current o =2 |- 1dA 2733 Included
ABSNIZH Absolute value of the net current helicity H, o |¥B.-I| 2618 Included
B} B
SAVNCPP Sum of the modulus of the net current per polarity Jo Z J.dA|+ Z J :d.‘i‘ 2448 Included
USFLUX Total unsigned fAux D=5 |B:|dA 2437 Included
AREA_ACR Area of strong field pixels in the active region Area =3 Pixels 2047 Included
TOTFZ Sum of z-component of Lorentz force F, o Y(B; + By — B2)dA 1371 Included
MEANPOT Mean photospheric magnetic free energy T+ Y (B — BP‘“}E 1064 Included
R_VALUE Sum of flux near polarity inversion line D =3 |Bpas|dA within R mask 1057 Included
EPSZ. Sum of z-component of normalized Lorentz force aF; @ b H';ii_ﬂ; ' 864.1 Included
SHRGT4S Fraction of Area with shear = 45° Area with shear = 45° [ total area 740.8 Included
MEAMNSHR Mean shear angle T= —.i, 3" arccos (%) 727.9 Discarded
MEANGAM Mean angle of field from radial ¥ = 1!7 3 arctan (—g’—') 5733 Discarded
MEANGET Mean gradient of total field VBl = + 1I'I-"{%}z + (%)_ 192.3 Discarded
MEANGBZ Mean gradient of vertical field VEB.| = .1, 3 V'I(%l)_ + (%)_ 88.40 Discarded
III 2 2 .
MEANGEH Mean gradient of horizontal field |V By = J{ 1.." (%) + (%) 79.40 Discarded
MEANIZH Mean current helicity ( B, contribution) H. —.'\, 3B -0 46.73 Discarded
TOTFY Sum of y-component of Lorentz force Frood ByB.dA 28.92 Discarded
MEANJZD Mean vertical current density g % (FT%-— - %) 17.44 Discarded
MEANALP Mean characteristic twist parameter, o Ofgotal OC fﬂf 10.41 Discarded
TOTFX Sum of x-component of Lorentz force Feoo—Y B.B.dA 6.147 Discarded
EPSY Sum of y-component of normalized Lorentz force §F, o l%%‘;ﬁ 0.647 Discarded
EPSX Sum of r-component of normalized Lorentz force §F; Ez%f—: 0.366 Discarded
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= Double-Arc Instability Model (ishiguro and Kusano 2017 ApJ)  eruption
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Group 1: Non-flaring regions
- 198 largest sunspot regions in solar cycle 24

*No large flare > X2 occurred for 20 h after the observation
-Data when the region was on the central meridian.

Group 2: Flaring regions
-The seven active regions that produced all
flares of class X2 or larger within solar latitudes
+50° during solar cycle 24.
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— exceptional —

The fetal microglial
transcriptome p. 530

China's bat coronavirus
hunter speaks out p. 457

Avoiding a global food crisis during
th cri 00

a global health crisis p. 5

DOI: 10.1126/science.aaz2511

Six out of the seven flaring regions

(the only exception being AR 12192)

satisfied the condition

L£F< 1Mmand £ >4 x 103 erg|
efore their flares.

¥ HlZE~80%
HEf5 1R ~ 2%

Kusano et al. 2020, Sciee
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Sub-critical Bifurcation

1 f
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c.f., Lasur, Itoh, Ido et al. 2016 PRL meta- stable unstable
(EGAM burst)
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