Contamination of EAS measurements by
low-energy S/C electrons

128t8pdn Stverdk, 1David Heréik, 21Petr Hellinger, 3Georgios Nicolaou,
3Christopher J. Owen, and *Milan Maksimovic

stverak@ufa.cas.cz

institute of Atmospheric Physics, CAS, Prague, Czech Republic, 2Astronomical Institute of Atmospheric
Physics, CAS, Prague, Czech Republic, 3Mullard Space Science Laboratory, University College London,
Holmbury St. Mary, Dorking RH5 6NT, UK, “LESIA, Observatory Paris, Meudon, France

RPW team meeting, Prague, Czechia
O October 02-04, 2023

IAP



mailto:stverak@ufa.cas.cz

S/C charging - principals

SW electrons (n,, Ve )

Photo-electrons < radiation v 4
SW ions (n,, Vsy) p Q

A

Secondary electrons

/ “zero-current” condition

Isw,i(d’sc)+Isw,e(¢sc)+1ph(¢sc)+Ise(¢sc) =0 = @, =777

SW electron

kT.< e®
y > SW electron

// KT, > e®sc

V=V, -sqrt(2e | P |/m)

Trapped electrons

kT > e®.

Escaping electrons Escaping electrons only

Potential barrier



Spacecraft Potential ¢ (Volts)

S/C potential - variations
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S/C potential effects on eVDF- model EAS measurements
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EAS 1D VDF samples — S/C potential variations

1D PSD / fuore(0)
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EAS 1D VDF samples — S/C potential variations

EAST fit counts 2021-07-17 15:47:15.590197
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EAS 1D VDF samples — S/C potential variations
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S/C to ambient electron energy breakpoints
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Non/Local S/C electrons at EAS
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E-break for two Maxwellian VDFs
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S/C to ambient electron energy breakpoints
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SPIS simulations — SETUP A
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SPIS simulations — SETUP A DF

SPIS 1D Energy DF - floating S/C potential at 7.52 [V]
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SPIS simulations — SETUP B
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SPIS simulations — SETUP B +6.5V

SPIS 1D Energy DF - floating S/C potential at 6.49 [V]
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SPIS simulations — SETUP B +6.5V

SPIS 1D Energy DF - floating S/C potential at 6.49 [V]
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SPIS simulations — SETUP B +6.5V
Sources of secondary electron emissions

SPIS 1D Energy DF for SE - floating S/C potential at 3.80 [V]
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SPIS simulations — SETUP B -0.65V

SPIS 1D Energy DF - floating S/C potential at -0.65 [V]
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SPIS simulations — SETUP “SOLO”

Spacecraft Plasma Interaction Software — free 3D PIC modelling tool (ESA), see www.spis.org

Sample trajectories of electrons
emitted from the S/C surface and
impacting the EAS heads.
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SPIS simulations — SETUP “SOLO”
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Ssummary

o Performed analysis od EAS/RPW measurements from 2021

o Transition between S/C electrons and ambient solar wind electrons in measured EAS DF is
o not steep but smooth
o observable even above S/C potential
o well correlated rather to local ambient electron temperature

o Such behavior is consistent for a detector placed away from the main S/C body and thus

being polluted not only by local but also phot/secondary electrons emitted from far S/C
surfaces

o Detection of far S/C electrons above the S/C potential confirmed by a simple model SPIS
simulations

o Implications for EAS data analysis

o Part of the E-range above the S/C potential is still polluted by S/C electrons and has to
be carefully removed from data analysis

o S/C potential can not be directly derived from EAS measurements but the analysis has
to rely on RPW measurements

o Future work

o Comparison of simplified models wrt models based on true Solar Orbiter geometry

o S/C potential effects on 3D DF properties and derived DF moments (angular change in
individual particle trajectories)




Energy £ — Fqy [eV]

SPIS simulations — e trajectories to EAS

SPIS simulation run V03-R5 - EAS impact trajectories
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SPIS simulations — e trajectories to EAS
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