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Introduction

tation is a short tutorial on auroral charging of space
ics of the space plasma environment that are required to

Outline

sics of surface charging

amples of auroral charging and auroral charging environments
ctron, ion energy spectra during charging events

ace weather model outputs required for predicting auroral charging

dgements:

>SIES, and OLS records are provided by the US Air Force and NOAA’s
Data Center.



Potential Distributions on Spacecraft Surfaces

: . Surface charging
e Electrostatic potentials

— Due to net charge density on spacecraft d_Q d¢ Z |, ~ 0at equilibrium
surfaces of or within insulating materials dt d'[ ”
dueto cu rrent collection to/fromthe
IR vironment Internal (deep dielectric) charging

— Examplesinclude
e Plasma currentsto surface
* Secondary electron currents
* Photoelectron currents
e Solararraycurrent collection

* Active current sources (Electron, ion
beams, electric thrusters, plasma

—

V-D=V.E
Vip=—1/
P =-V-J whereJ=1J,+J,

V-e(-Vo)=p

contactors) N y y
* Energetic(~MeV) electrons F=q(E+VxB) Laboratoryframe
* Electrodynamic (inductive) potentials F' = qE' Spacecraft rest frame
— Modification of frame potentials without _
change in net charge on spacecraft E'= E 47 x é Forces equalin both
— Plasmaenvironment not required p frames!
— Examplesinclude 8r'n = § E' §(E +V X B) dsS
* EMF generated by motion of C C
conductor through magneticfield o 4 Yy
e Externallyapplied electricfields A¢ §(E B) dS
C

[c.f., Whipple, 1981; p. 272 Wangness, 1986; p. 210 Jackson, 1975; Maynard, 1998]
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yrocess of balancing
)m spacecraft surfaces
e spacecraft potential

incident ions
incident electrons

backscattered electrons
conduction currents

econdary electrons due to |,

dary electrons due to |,

Solar Wind

p+(hi) —thi
St
Déow eélo

photon

e-(sec)
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is an important factor in
surface charging
Saturation

Photocurrent
Density

4.2 nA/cm?
2.9 nA/cm?
2.0 nA/cm?
0.4 nA/cm?

Material

Al203

Au

Stainless steel
Graphite

rom Garrett, 1981]

All potentialsinevent Maximum Potential
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ine” Charging Sig

background
Oy the spacecraft DMSP F17/88J 2011/06/30
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Iog,, Energy (keV)
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Iog,, Energy (keV)
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Aurora Models

plementation of Ovation
gsood example of an auroral
oviding total energy flux

allble 2013/06/01 13:00:00 58.7 GW
T 1SS

ns, electrons, and ions+electrons
flux to 8 erg/cm?-s (=mW/m?)

ergsfcm2s

J> 8 ergs/cm?-s



Aurora Models

plementation of Ovation
gsood example of an auroral
oviding total energy flux

allble 2013/06/01 13:00:00 58.7 GW
T 1SS

ns, electrons, and ions+electrons
flux to 8 erg/cm?-s (=mW/m?)

ergsfcm2s

8.00

ase the energy flux coverage to I
de 10’s to 100’s ergs/cm2-s to
sider auroral charging regime? |

gy flux for J¢(>10 keV) erg/cm?-s?

J> 8 ergs/cm?-s



Summary

harging is a function of both the space plasma charging
ment and the characteristics of the spacecraft materials

ace weather models need to be able to predict the inverted-v elec
ecipitation events and background plasma density in order to
aracterize auroral charging environments

surface charging models often use the Fontheim spectrum for
haracterizing the charging environment.....many parameters!!

ay be adequate to predict high total energy flux or, better yet, tota
gy flux and energy flux for E > ~10 keV electrons
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