Classification of flares based on X-ray emission flux
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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

fast CME... active region, ballistically accelerated

* Total mass loss: 10213 — 16 g /event <«— solar-wind mass loss rate: 10712 g/s

- Kinetic (mechanical) energy: 10427 - 32 erg /event «—» L, ~4x10" erg/s

1996-2003 (4124 CMEs) 1996-2003 (4133 CMEs)

Med 6.9e+14 Med 5.2e+29

Ave 6.7e+14 ) Ave 5.4e+2! : e
Ny BT e Table 1: Some Average Characteristics of Coronal Mass Ejections
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CME mass (left), and kinetic energy (right) of SOHO CME:s for the period 1996-2003.

Hundhausen (2000)

Gopalswamy (2006)




Structure of a CME

Three-part (magnetic) structure
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Accompanying phenomena of a CME

Sigmoid, Dimming | Helmet streamer

sigmoid
Sterling & Hudson (1997)

Canfield et al. (1999)

55,000 km | &
-

. Earth to Scale

poly 2017 -09=1008

Hinode




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

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




