Solar Charge Electric Fields and Jets, Ulysses Solar Wind from Maximal Electric Potential
in Quantitative Agreement with Ulysses and PSP NASA / ESA 1990 - 2007
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or.. . Show us the Energy, Ulysses !
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(1) The Sun is charged, by ’ &

2000 eV

mainly resident in the plasma sheath at Rq.

(2) The resulting electric energy is +6.keV at Rs, e

whereas the proton gravitational "well" is -2.keV at Rs. Rad.us“ =

(3) The 4.keV excess electric energy can accelerate
proton Jets to 880.m/s,

when not slowed by ecliptic-plane gas & dust & turbulence.

(4) The Ulysses proton data shows a "hard limit" at 880.km/s,
over all directions and decades in time, away from the ecliptic.

(5) Recent PSP eVDF data analyses show space potentials
in close agreement, over 15 <r <80 Rq.

(6) This electric potential is quantitatively determined by the
"virial" equality of gravity & electric energies (10.keV) at r=0,

with no free parameters. Work supported by NSF Phy21-06332, DoE, AFOSR, ONR
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Equlibrium Stellar Fluid EQns:  mass charge photons
Mp Me e p+ Y
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Charge-Electric Solar Model

Uniquely Determines Solar Wind Energetics
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What heats the Corona and energiezes the
Solar Wind ?

The coherent radial electric field arising from
net Charge Q within the Sun .

Standard Solar models give -m, ¥ (r=0) = 10.keV

"Gravito-electric" equilibrium in the collisional Core
requires Q,=77.C of electrons to escape outward.

The Solar heat flux of 64.MW/m? "drags" additional
electrons out from the plasma Sheath, limited by a
“virial limit" of e® <-m_ ¥;.

The total charge of Q = 460.C gives «® = 10.keV at r=0,
and «® =6.keV at r=Rs.

This gives 4.keV of excess electric energy to accelerate
surface protons out of the -2.keV gravity "well" .

15 years of Ulysses proton velocity data shows a "hard limit"
of 4.keV = 880.km/s , when out of the ecliptic plane.

*Recent analyses of PSP electron VDF data reveals a

potential ¢, versus radius, which agrees closely with the
energy «® available for "reverse runaway" electrons
(Scudder 2019).
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Surface Convection Cells, "Lightning Jets" appear as
A~ (1.Mm)2, T~ 5.min. Filamentary Spicules

#~ 10/
IR
"5"?}&’ g

Levitated and Flowing Prominences

Approx. size of Earth = &

Brandt 1970

? Initiation points for
"avalanch breakdown" Jets ?

NASA / SDO 2010 "What is a Solar Prominence?"
"may persist in the corona for months. "

_p+ Pereira "Quantifying Spicules" 2012
> Jets are
"broadly neutral”,

(+ and =) 10° Amps

-eE=3*{ p* } g — accelerate P+
= 1*{ P*+2H?} g — neutrally

bouyant
Magnetic Field B = ?
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