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Basic Questions

- CME (cause)  ->  flare (consequence)

- Flare (trigger)  ->  CME (consequence)

- CME/flare feed-back relationship

(?)

In any case, an unstable/metastable configuration is needed

- ideal instability ->   resistive instability

- resistive instability -> ideal instability

- ideal/resistive feed-back relationship



Empirical Relationships & Scalings
Statistical studies
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Empirical Relationships & Scalings
Case studies
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CME Acceleration and “vâB” Proxy
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Physical Background
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Physical Background – Role of Reconnection

Forces & Energies

Free energy of

non-potential

magnetic field

Electric current,  I⇒

Emag = L I2 /2

I

B

L ∝ R

} ⇒ ∆I/∆R < 0, 

⇒ ∆FL /∆R < 0

⇒ ∆Emag /∆R < 0

∆Emag = ∆Ekin + ∆Epot + Wdrag

⇒ I ∝ L-1

Φ ≈ const. }Φ = L I
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a = aL – g  – ad

Φe= const. ∝ I l [ln(8R/r) −2]
Φi = const. ∝ I l

n = l /λ,   n=const.

aL = A (l/h + l/R – 2l/RX2) ± kI/lr

⇒ I ∝ l−1 ,   r ∝ R ,   X ∝ r/l

in the absence of reconnection:
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Scenarios

“Standard“ = eruption->flare (dynamical / two-ribbon /CSHKP…): 

- evolution through a series of quasiequilibrium states (slow rise)

- onset of ideal instability at critical height (kink, torus,…)

- current sheet formation below erupting structure

- onset of reconnection (d/h ~ 1/10)

- rapid acceleration stage- rapid acceleration stage

“Alternative“ = flare->eruption: 

- evolution through a series of quasiequilibrium states

- onset of resistive instability = flare

- restructuring by reconnection -> unstable configuration

- eruption ->  “standard scenario”
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