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Instrumentation
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Results
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Potential is > 3x
greater during the day

Photoemission is
negligible even when
50% surface emits
electrons. What could
cause this?

Spacecraft - Plasma Potential (V)
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Results

+0.68 eV
2018-05-19 - Dayside A8 15 74 94 158 93
2018-05-21 - BN 25 133 242 412 205
2018-05-22 - Al 20 130 228 320 182
2018-05-25 - El 23 124 271 189
2018-06-20 -  Nightside 1 68 65
2018-06-26 - 2002 88 67
2018-06-28 - 65
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Higher counts = higher density. This is
expected in the dayside

SCh shifts ions into higher energy
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Results

SPIS Particle Detector

INMS Distribution
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Results

Plasma Parameters on 2018-05-22
¢ correction: -0.64 V,

lon Density: 5.5e+11 m~3, Bulk Speed: 101 m/s, Temp: 690 K
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Least Squares fitting routine using
Levenberg-Marquardt algorithm

Reduce the residual error by iteratively
updating the the parameters

Requires (sensible) initial guesses for density,
bulk speed and temperature
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Results
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Density is within an OoM of the benchmark,
but not within range.

Bulk speed is significantly improved with SCh
corrections and within expected range.
Further validation of SCh outputs.

Corrections less pronounced at night
because potential is smaller
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Results

Temperature [K]
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Plasma Parameters on 2018-06-28
¢ correction: -0.18 V,
lon Density: 1.8e+10 m~3, Bulk Speed: 71 m/s, Temp: 308 K
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Temperature is too low across both day and
night. SCh corrections do improve
measurements though

Ram only (1D) capture = undersampling of
data

Working on method to fold multiple angles
to create 2D spread. Should improve fit,

but won't be as good as 3D / full VDF

Very much welcome ideas
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New Mission

The Satellite for Orbital Aerodynamics
Research (SOAR) launched to ISS on
03/06/21

A 3U CubeSat that will study the residual
atmosphere and plasma interactions in very
low earth orbits (VLEO).

Improved INMS with time-of-flight feature

New data from July 2021
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