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Carrington’s Flare (1859, Sep 1)

= Richard C. Carrington

Discovery of Solar Flare
=07 @

first impression was that by some chance a ray of light had
‘penetrated @ hole in the sereen attached to the object-glass, by

Carrington, R.C.: 1859, Monthly Notices of the Royal Astronomical Society, 20, 13.
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Carrington’s Events

= Glant magnetic storm

= active Aurora
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Glant Coronal Mass Ejection (CME)

= Baker, D.N., Li, X., Pulkkinen, A., Ngwira, C.M., Mays, M.L., Galvin, A.B.,
and Simunac, K.D.C.: 2013, Space Weather, 11, 585.
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Plasma Density (rNjem®) &

MHD Simulation

= Baker, D.N., Li, X., Pulkkinen, A., Ngwira, C.M., Mays, M.L., Galvin, A.B.,
and Simunac, K.D.C.: 2013, Space Weather, 11, 585.
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Paleo-cosmic ray study (T FHIEF)
using cosmogenic isotope in tree rings __
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Fusa Miyake, et al., Nature, 486, 240-242 (14 June 2012) A signature of
cosmic-ray increase in AD 774-775 from tree rings in Japan
Fusa Miyake, et al., Nature Communications, 4, id. 2747 (7 November 2013)
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EFDFHAiE Classification

= MclIntosh classification | sq. smye o oo 20

MODIFIED MclIntosh
FURICH CLASS Sunspot Group Classification
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Fig. 1. The 3-component Mclntosh classification, with examples of each category.

Figure 4. Denved 24-hour active-region flare probabilities for each of the three Mclntosh classifica-

M C I ntos h 1 9 90 tion parameters using Poisson statistics.



Leka’s presentation in PSTEP-1
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(X EINOAANTL 7 FHIHER

s Crown 2012 “Validation of NOAA/SWPC Flare
Probabillities for Cycle 23”

Contingency Table for X-class Flares Prediction with the lead time of one-day

Observation |Observation
Forecast |positive negative hit rate

Yes 50 (a) 67 (b) 2o

No 52 (¢) 31315 (d)
a/(a+c) Skill Score = (a-b)/(a+c) ~ -0.17
~0.49

True Skill Score (TSS)

precision = a/(a+b) — c/(c+d) ~ 0.43
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Parameters in Ensemble Simulation

Large field L Small field
(free energy) (trigger)

Box:Rectangle including PIL
Initial condition: LFFF

161 = 3D MHD
s 256x1024x512 grids
Cases = output: 800 GB.”run




Ensemble Simulation of Solar Flares

K. Kusano et al., MAGNETIC FIELD STRUCTURES TRIGGERING SOLAR FLARES
AND CORONAL MASS EJECTIONS, ApJ, 760:31, 2012 November 20.
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Ensemble Simulation Study

Flare phase diagram (Kusano et al. 2012)
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Two ways to trigger eruptions

sigmoid current sheet

Triggered by Triggered by

Opposite Polarity (OP) Reversed Shear (RS)
field field

2017/4/1



Observation by Hlnode EZ?Q;’SE;"%
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Numerical Prediction namad & oty

= Nonlinear force-free field extrapolated from
the vector magnetic field observation
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(1) Forecast Operation Group

Socio-Economic System

evaluation

. AO01 to build the base of next-generation space weather forecast
ﬁ \ Mamoru Ishii (NICT) B Forecast systems to meet the needs of society,
£ B Assessment of severe space weather
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Integration of Physics-based Models

integration evaluation
A02 Solar Storm AO03 Geomagnetism A04 Solar cycle
flare prediction model | Radiation P':ed_'Ct'O“ model Solar cycle model
CME prediction model GIC prediction model Earth system model

\_ A lonosphere model A )




(2 Short-term prediction (Space Weather)
AO01 Operation Group
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@ Long-term prediction (space climate)
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