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Resistivities (1)

Resistivities are almost

independent from the
particle density.
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Estimation
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Reference: Priest, Solar Magnetohydrodynamics (kiuwer Academic Publishers, 2000 (p.78))




Resistivity (W)
— Temperature Dependence —
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Reference: Priest, Solar Magnetohydrodynamics (kiuwer Academic Publishers, 2000 (p.78))
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References: Li et al. (2004JATP...66.1271L), Alfven & Carlqgvist (1967SoPh....1..220A)




Frozen Field Lines
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Reference: Krall & Trivelpiece, Principles of Plasma Physics (McGraw-Hill Book Co., 1986)



Replacing the Current'Model by an
Electrical Circuits
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References: Aurass et al. (2005A&A...435.1137A), Dr. Axel Hofmann (AIP)




d Resistors «
— Estimation of Parameters —
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Reference: Aurass et al. (2005A&A...435.1137A)




DC-Field Electron Aceeleration
— Condenser —
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Setup for Calculation
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* 1D calculation (’

- full relativistic
* initial particle distribution.eorresponds to a k — distribution

Reference: G. D. Holman (1985IAUS..107..191H)




Relativisjtic 1D-Acceleration of
Electrons with DC Fields

Law of Motion
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References: Dreicer (1959PhRv..115..238D & 1960PhRv..117..329D)



Qreicer Field
— Temperature Dependence —
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Dreicer Field,
— Density Dependence —
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Kappa Distribution

e

Brief Summary:

At energies much higher than
the thermal energy the
distribution does not decrease
exponentially (as Maxwell
Distribution) but corresponding
to a power law.
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Reference: Vocks & Mann (2003ApJ...593.1134V) Courtesy: Prof.Gottfried Mann (AIP) 16



Distribution Function aad the Flux

for the Accelerated Electrons
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Distribution Function

- single particle:
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Brief Summary:

At energies much higher than the
thermal energy the differential flux
does not decrease exponentially
but corresponding to a power law.
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@alculation (1)

Electric Field: -13.58 mV m! j,= 4.46 E18 (keV)it (cm)=s- .
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Galculation (1N
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Calculation (1T
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Calculation (V)

Electric Field: -18.53 mV m! j,= 4.20 E18 (keV)it (cm)=s- .
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Galculation (V) -
Electric Field: =1.60 mV m-! jo=4.20 E18 (keV)it (cm)= s A
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Calculation (VH
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Calculation (V1D

Electric Field: ~13.53 mV m- j,= 4.06 E18 (keV)it (cm)2 s
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Calculation (VI
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Calculation (IX)
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X-Ray Flux for Calculation (11
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Courtesy: Dr. Alexander Warmuth (AlP)




X-Ray Flux for Calculation (VIII)
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Summary
Electron Acceleration o)Y, DG Flelds
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