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Dynamic state transition from quasi-static state to eruptive

Magara (2013)
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Fig. 2. (a) Time variation of rising velocity of the axis measured at z-axis. (b) Evolving axis observed at t = 31, 40, 45, and 50 is presented in the same
Cartesian box.

A key to understanding dynamic state transition... Change of field-line shape

Quasi-static state... Vertically expanded shape m

Eruptive state... Vertically and Laterally expanded shape |




Why does field-line shape play a key role in the transition?

Quasi-static state... expands vertically

K (curvature) increases => downward tension becomes effective

Eruptive state... expands vertically and laterally

K (curvature) decreases => downward tension becomes less effective
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Evolutionary phases of an emerging magnetic field
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Solar flare



inverse S-shaped sigmoid
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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 — 1075 km
Duration: 1043 — 1044 sec
Released energy: 10428 — 10732 erg
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Magnetic energy stored in a typical active region:

Size: L ~ 50,000 km
Average magnetic field strength: B ~ 500 G
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L ~ 50,000 km
Kurokawa (1989)

Total magnetic energy stored in the active region is estimated as
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Released energy of a flare: 1028 - 10432 erg




GOES Xray Flux {5 minute data) Begin: 2011 Feb 13 0000 UTG
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