
The Electric Field of the Sun and Solar Wind

Electric fields are endemic to plasmas, and are often concentrated in Sheaths,
resulting in particle acceleration.

Here, electric effects are calculated for the Solar interior, photosphere, and corona,
based on standard 1-D radial models by Bahcall (2005) and Fontenla (1993) .  The
major uncertainty is in the photon-electron scattering cross-section  sge for re-combining (i.e. 
correlated) plasmas.

A reasonable estimate for sge shows that electric fields in the photospheric sheath
and corona can accelerate protons out of the 2keV gravity well and up to the 1.3 keV
energies observed in the Solar Wind.  The light scattering from the accelerating
proton/electron wind approximates that attributed to a hot, hydrostatic K-Corona.
Energetically, this requires about 10-6 of the thermal photon flux of the sun.

The 1-D radial model identifies the energetics as thermo-electric and photo-electric;
but a more realistic model would include surface granulation on the 0.5Mm scale, 
and would probably show filamentary beams with diameters down to the 10.km scale.
The inevitable small charge imbalances would generate strong magnetic fields, and filament clumping
would increase the visibility and impact of the small beams.
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σ (γ → H*) ~ π a02 = 0.6x10−20m2

σ (γ → H − bf ) ~ 0.5 x10−20m2
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isolated electron

"inverse Bremstrahling" @  n=1022, T=1eV

Photon-electron scattering cross-section sge increases with plasma density & correlation. 
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Electric fields are endemic to plasmas, and are often concentrated in Sheaths,
resulting in particle acceleration.

Here, electric effects are calculated for the Solar interior, photosphere, and corona,
based on standard 1-D radial models by Bahcall (2005) and Fontenla (1993) .  The
major uncertainty is in the photon-electron scattering cross-section  sge for re-combining (i.e. 
correlated) plasmas.

A reasonable estimate for sge shows that electric fields in the photospheric sheath
and corona can accelerate protons out of the 2keV gravity well and up to the 1.3 keV
energies observed in the Solar Wind.  The light scattering from the accelerating
proton/electron wind approximates that attributed to a hot, hydrostatic K-Corona.
Energetically, this requires about 10-6 of the thermal photon flux of the sun.

The 1-D radial model identifies the energetics as thermo-electric and photo-electric;
but a more realistic model would include surface granulation on the 0.5Mm scale, 
and would probably show filamentary beams with diameters down to the 10.km scale.
The inevitable small charge imbalances would generate strong magnetic fields, and filament clumping
would increase the visibility and impact of the small beams.
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