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EAS Instrument

o Electron Analyser Sensor (EAS) is part of Solar , Slcjrﬂ/’x
Wind Analyser (SWA) suit on Solar Orbiter S/C Y.

Instrument

o Two top-hat electrostatic analysers
= Energy coverage up to ~ 5 keV in 64 steps

= Full 2t azimuth coverage in 32 uniform steps

= +7/4 coverage in elevation with 16 non-uniform
steps

o Combined EAS1/EAS2 4mnt FOV (incl. partial
blockages)

Science Frame

o Full 3D VDF in normal operational mode every
10/100 s from both EAS sensors

50

Elevation (degs)
o

o See Owen et al. (2020) for complete
information (https://doi.org/10.1051/0004-6361/201937259)
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EAS data

o Solar Orbiter Archive (SOAR) €20 R 0 e -
https://soa r.esac.esa.int/soa r/ EUROPEAN SPACE AGENCY O  SCIENCE & TECHNOLOGY o' SIGN IN
o Binary files in Common Data Format (CDF) Solar Orbiter

o Level 1 data
" Raw instrument counts

=  EAS sensors reference frames

WELCOME TO THE SOLAR ORBITER ARCHIVE

Solar Orbiter is a joint ESA-NASA collaboration that will address the central question of
heliophysics: How does the Sun create and control the heliosphere? This primary,
overarching scientific objective can be broken down into four interrelated scientific
guestions:
= How and where do the solar wind plasma and magnetic field originate in
the corona?.

o Level 2 data

=  Conversion of raw counts into physical units by on-
ground derived geometric factors
= How does the solar dynamo work and drive connections between the

=  EAS sensors reference frames Sun and the heliosphere.

= PSD - phase space densities

=  DNF - differential number flux
. . /@ SEARCH TIME SERIES

| DEF — dlffe re ntlal energy quX Search through all SOAR data. Display data in time series.

» How do saolar transients drive heliospheric variability.

» How do solar eruptions produce energetic particle radiation that fills the
heliosphere.
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o S/C ancillary data — SPICE kernels , y

COPYRIGHT @ EUROPEAN SPACE AGENCY. ALL RIGHTS RESERVED.

EGU 2022, VIENNA, 2022/05/23,ST1.8, EGU22-11163




EAS electron moments - computation

Direct numerical integration

Moments definitions EAS measurements Z n f v
m = v WirfiiiVii
fijk = f(Ei @) 0k) nEASX = [, T kIR L kT Lk
Density _ J- S\ E; - energy bin Ljk
n=) . f(v)dv @; - azimuth bin My pas = My Eas1 T My EAS2
Bulk speed 1 0, - elevation bin (+) fast, no need to impose any eVDF model
vy=—| ,vf(v)dv _ Y noice i
) t b= IR f(v) Vijk = U(Ei:fpj; Qk) (=) noise, instrumental effects
emperature _ 2 s
oM TP (9)d7 Vijk =v{sin0,do,de;dv;
e 2 v_v v V EAS1 FOV
3an R A T N N [ o e 80 w=1 — S
Heat flux . - %1 N\
40 |
= m - _- = - 2 - - 0: % 200 7 A Y
Q=75 [ o (7=0,)[V=V,[ (7)d7 o e
VOIumeeIement N ; 5 _zj: :::: | I I I‘&I 11 1 1T 1 1T [ w1 1A 1T [ 1 11
dV=rsinG de do dr ég% s w=1/2
EAS1/2 4t FOV Femuth £As1

EGU 2022, VIENNA, 2022/05/23,ST1.8, EGU22-11163




Virtual EAS1 measurement
Maxwellian VDF
SW bulk speed 300 km/s

VDF corrections | S/C potential 8 V
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VDF corrections Il — instrumental effects

©)

O

EAS busk speed [km/s] Ecutoft

Photoelectrons or secondary electrons contamination

. Low energy bins (up to ~ 10 eV) polluted/dominated by cold

electrons of S/C origin

FOV blockage

= S/C body
= Solar panels
Ll EAS mechanical parts (E box, pillars)

Wake effects

] Ram (EAS1) vs wake (EAS2) differences due to S/C speed

Instrument design
= EAS1 vs EAS2 cross calibration (different sensitivity)
] Energy sweep effects (effective mean bin energy)

All of the above is currently work in progress of the EAS

instrument team
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EAS moments - density

100 4
EAS uncorrected moments
80 4
RPW electron density

EAS corrected moments

PAS proton density

201

2020-07-08
EAS density = EAS1 + 2*EAS2 (calibration)

PAS

RPW

EAS raw moments
EAS Ecutoff moments
EAS SCpot moments
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EAS moments - temperature

22.5

EAS uncorrected moments .

E > 10eV

EAS corrected moments

EAS uncorrected moments
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Conclusions

o Large EAS dataset available at SOAR with number of events of interest

o Preliminary EAS moments show good correlation with other plasma measurements (PAS, RPW)

o For any scientific analysis of L2 data (un)known artificial effects have to be still considered for correct data
interpretation

o Le?/eld.% data planned to be supplied by the EAS team to the SOAR once the most important issues will be
solve
= EAS1/EAS2 combined 3D VDF

=  EAS1/EAS2 combined 2D PAD
= VDF moments(n,T,q)

To help further improve the EAS data set
USE EAS DATA!
GIVE YOUR FEEDBACK TO THE EAS TEAM!

(SWA PI - C. J. Owen, MSSL, UCL)
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Extra slides

EGU 2022, VIENNA, 2022/05/23,ST1.8, EGU22-11163




EAS1 mean per 10 samples at 2021-11-03 18:31:51.645504 EAS2 mean per 10 samples at 2021-11-03 18:31:51.645505
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EAS1 L2 data at 2021-08-29 03:53:21.814603 mean per 10 samples EAS1 L2 data at 2021-08-29 03:53:21.814603
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— MAX value
=== MEAN value
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2021-10-30T13:46:41 to 2021-10-30T23:56:41
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