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However, as MIGHTIl's radial windspeed
measurements rely on Doppler shift of emissions,
MIGHTI| was not calibrated for absolute emission
brightness. This poses a challenge in using MIGHTI to
measure absolute 6300 VER to derive ion density.
Additionally, shot noise adds error that can be Is possible because the

magnified by the inversion process used to derive an two interferometers,

emission profile from the image. MIGHTI-A and MIGHTI-B,
are mounted orthogonal to

Abstract

The lonospheric Connection Explorer (ICON)
measures aspects of ionospheric behavior from LEO
to identify the daytime and nighttime characteristics of
the ionosphere, much of it related to ion density and
velocity. However, comparatively less work has been
done to cross-reference ICON’s instruments’ datasets

Methodology
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Detecting ionospheric
structuring using MIGHTI
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method of searching for ionospheric structuring in
MIGHTI data. These instruments make measurements
simultaneously in different locations, so comparisons
are done on climatologies.

WGS84 Reference Ellinsoid and MIGHTI-B can indicate structuring in that area.
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How the peak emission brightness varies with local
time between A and B as ICON orbits can also be a
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The Michelson Interferometer for Global High- _Pixels_ | 32 [LVER jqper3] VER=R "xI g o S ; E randomly. However, in brighter areas around the EIA
resolution Thermospheric Imaging (MIGHTI) is a pair g "8 away from the magnetic equator, B often appears to
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of one-dimensional imaging interferometers oriented
orthogonal to each other onboard the lonospheric
Connection Explorer (ICON) spacecraft, designed to
provide low-latitude thermospheric wind and
temperature measurements between 90km and 300km
altitude. Horizontal wind measurements are derived
through limb observations of red-line (6300A) and
green-line (5577A) airglow. (Englert et al., 2017)

A Monte-Carlo simulation has been run to illustrate
the effect of shot noise at different altitudes. A sample
airglow profile is generated using PyGlow then
converted to an image. Poisson noise is added to the
iImage to simulate shot noise, then the profile is re-
derived from the noisy image and compared with the
true noiseless profile to estimate uncertainty added.
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As MIGHTI-A and MIGHTI-B are not cross-
calibrated for absolute Dbrightness, systemic
differences between them must be characterized
before their data can be compared. We do this by
studying their observations around the spring 2020
equinox to see how they differ depending on magnetic

dim between 0% to 50% slower than A.

These observations suggest MIGHTI-B may be
slightly less sensitive than MIGHTI-A when observing
brighter airglow and more sensitive to noise in dark
conditions, as MIGHTI-B has lower variance and dims
slower in areas of brighter airglow.

Future Work
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observed electron density between the two

between the bands of the EIA and at locations with . . .
measurement orientations can be determined.

very little to no emission. Interestingly, observations of
peak emission from B consistently have smaller
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excited atomic oxygen from O('D) to O(°P) and the
O('D) production mechanisms rely on electron and ion

: .. _ , Uncertainty from Shot Noise after
density, 6300 emissions can provide an estimate of
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