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1. Spectroscopic Study of flaring loops

Five phase evolution: Heating + Evaporation(Evp);
Acceleration + Evp; Heating; Equilibration; Cooling

Transport + Acceleration - Power-law

2. Power-law distributions: Classical
Individual Particles: Acceleration, Loss, Escape

Systems: Stochastic leaky box, shock, electric fields

3: Power-law distributions: Contemporary _
Turbulence: Fractal and Intermittency

Statistics: Levy flights; Entropy; Phase space
Interdependence
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B University Case Study:
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N University Case Study:
of Glasgow A Thermal Flare
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University Case Study:
of Glasgow A Bigger Flare
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of Glasgow A Bigger Flare
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4 University
of Glasgow A case study: Preheating
Phase 1 heating and evaporation
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nonthermal component vanishes smoothly!?
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of Glasgow A case study: Heating
Phase 3 heating and evaporation
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A case study: Phase 4 Equilibration
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A case study: Phase 5 radiative cooling
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Power-law Distributions: Classical
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Power-law Distributions: Classical

Gradual Energy Changes
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Plasma Distribution Function in a Superthermal Radiation Field

Akira Hasegawa
AT&T Bell Laboratories, Murray Hill, New Jersey 07974

and
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Institute of Laser Engineering, Osaka University, Osaka 565, Japan

and

Minh Duong-van
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where the diffusion tensor is given by
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HXR behavior cannot be predicted from SXR
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Energetically trivial intermittent HXRs
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X-ray filaments in Supernova Remnants

X-ray Variability
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Nature of power-law SEP spectra
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Nature of power-law distribution in Radio Galaxy

Hardcastle etal. 2007
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Power-law Distributions: Contemporary Levy Flights

Impulsive Energy Changes

df(v, ) 2“#_[ f“*f f(s,t)ds

petdv 5t oo (v — )
P(v)dv = ~5 © f(s,t)ds
| U)H,] - f(0,0).

ON GENERATING KAPPA-LIKE DISTRIBUTION FUNCTIONS
USING VELOCITY SPACE LEVY FLIGHTS

Michael R. Collier
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Power-law Distributions: Contemporary Statistics

Statistical Approaches: Entropy
S, = lim S, =k lim 1 -3, piexp[(g—1)In p,]

g1 g— | g—1

W
_ __k Z pilnpf
i=1

_[1—Blg—1)g "D
P:= 7

o

Phase space interdependence

Y (k)
dl"(€') _L S (E) — St (e)7-t +”. w, . (€;) = A(l 4 ? ) |
del A€ K ' K1

W
2, [1-Blg—1a]"e "

Tsallis 1988

K

Treumannand Jaroschek 2008
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Power-law Distributions: Contemporary Statistics

Temperature T

Mean energy of each
degree of freedom

Physics is invisible in
Ideal thermal equilibrium
system

Power-law index

? (Energetic dissipation
rate)

Processes may not be
separable in ideal power-
law (scale free or no
dominant scale)
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Energetic particles in nature likely result from
complex dissipation processes in magnetized

he wish IS t
classifiec

collisionless plasmas.

nat collective plasma effects may be
so that interactions of energetic

particles wit

N electromagnetic field fluctuations

can be studied guantitatively.
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Generic Particle Distribution In
Turbulent Plasmas
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