Fig, 1- Field lines of emerging magnetic fields. The height (start point of line infegration) of each field line is shown at the bottom of the figure
in the same color as the field ine. Top-right pane] shows the distribution of the magne tic field projected onto the middle plane (y = 0) Fig 2- Top view of th field lines showm in Fig, 1
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What is a solar flare?

Coronal explosive phenomenon with rapid release of free magnetic energy
(dissipation of electric current)

Spatial size: 1024 — 1025 km
Duration: 1043 - 104 sec
Released energy: 10428 — 10432 erg
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Estimate energy budget of a flare...

Magnetic energy stored in a typical active region:

Size: L ~ 50,000 km
Average magnetic field strength: B ~ 500 G

4+“—>
L ~ 50,000 km
Kurokawa (1989)

Total magnetic energy stored in active region is estimated as

3 (500 G) : 33

(5x109cm) XT~1O erg
I

Released energy of a flare: 1028 - 10432 erg



Classification of flares based on X-ray emissions
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Observational features of flares

Structural features
Statistical features



Structural features



Long durational event flares (LDE flares)

21-FEB-1992 Flare SXT Image Filter : Al.1
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Tsuneta et al. (1992)

Common feature:

* Relatively large spatial size

(= 100,000 km)

* Cusp-shaped structure

Plasmoid ejection (v 2 100 km/s)

Impulsive flares (compact flares)

* Relatively small spatial size
(=100,000 km)

* No cusp-shaped structure

Masuda et al. (1994)

* Short time scale (less than an hour)

* Long time scale (several hours)
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