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eleration in the sun is a wider phenomenon,
nded much beyond the impulsive flare.

energy release and particle acceleration
must be consistent with the statistical
properties of flares. Power laws are all over the
dominant characteristics of the formation and
energy release in the sun.



e “pure® acceleration mechanism is a theoretical
Stmplificationany realistic topology will mix the
accelerators
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top model

= For n,=10"cm->
L =210°cm (0.5 arcminute!)
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fast mode waves generated at large
ion)

st mode waves energize electrons via transit-
ne acceleration (e.g., Miller 1997)

lftven waves energize 1ons via gyroresonant

acceleration (e.g., Miller & Roberts 1995)

> Both species accelerated by MHD turbulence



ve a problem!

model for energy release is in
d shock acceleration

indard acceleration mechanism is in
- of a loop fillec y MHD turbulence

5 correct?



IWACTIVE regions form and evolve by building up and releasing

erergyvannstable discontinuities (Viahos+Georgoulis, ApJL, 2004)




Unstable discontinuities
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dihe stability of this result on
fime




=volving active regions build up constantly

‘magnetic discontinuities....
(Fragos, Rantziou, Vlahos, AA, 2004)
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Jynamic motion of the photosphere

1tly magnetic discontinuities
0s, Rantziou, Vlahos, AA, 2004)
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Solve mg- HD equations inside
disimple loop atmosphere
. (Galsgaard)
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Particle acceleration in
Stochastic current sheets

Rim Turkmani et al, submitted to ApJL)

= Electron 1.16 kev
Initial velocity fixed in amplitude, -
andom in direction

4

Bfand Erareiscaled;
nitialivalties:

= Bl lMean — 1.0/(0.89 — 1.08)
— E: Mean — 7e-4 (e-5 — e-2)




Hlectrons versus Protons

Electrons Kinetic Energy vs time

@ Electrons and protons
reach ~ 300 Mev in a
1.5e7 cm long loop with
B=100 G within:

= (.5 ms for Electrons
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= In general, electrons are
accelerated ~5-6 times
faster than protons
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A “lurbulent’ Field Model

ochastic but not resonant accelerator)
(Azner+Vlahos, APJL, 2004)
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elativistic Particle Dynamics

B
dt 1

tic equations of motion are solved
-ally with adaptive step-size scheme

I Magnetic and electric fields are interpolated to
~ provide filed values in between grid-points
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summary

e released in stressed completed
ojes and are associated with stochastic

article acceleration mechanisms are not simple but
 mixed (e.g. stochastic short lived E-fields and
Ks appear impertinently inside turbulent plasma)

> current sheets, if ever formed, are quickly

apsing to thousands of non linear smaller

tures (shocks, current sheets) of all sizes (this may
e in loop tops magnetic topologies as well)

In break out flares, shocks, current sheets, turbulence
are possibly all present, covering different parts of
energy spectrum.
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