
Classification of flares based on X-ray emission flux  

Peak value of X-ray flux (1 – 8 Å, W/m2)

A 10 – 8 – 10 – 7

B 10 – 7 – 10 – 6

C 10 – 6 – 10 – 5

M 10 – 5 – 10 – 4

X > 10 – 4



Ejection of solar magnetic fields into the 
interplanetary space



Statistical properties of CMEs
• Occurrence rate: 1 (solar minimum) ～ 3 (maximum) /day

• Average speed: 450 km/s

slow CME... high latitude, gradually accelerated

fast CME... active region, ballistically accelerated

• Total mass loss: 10^13 – 16 g /event

• Kinetic (mechanical) energy: 10^27 – 32 erg /event

Gopalswamy (2006)

Hundhausen (2000)

solar-wind mass loss rate: 10^12 g/s

Lo ~ 41033 erg/s



Structure of a CME
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Accompanying phenomena of a CME

Prominence/filament eruption

Sigmoid, Dimming
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An X-class flare accompanying a CME (29 March, 2014)

Sigmoid appeared just before the onset of the flare. SOHO, SDO


