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ICON'’s Science Objective — Understand the source
of ionospheric variability

lonospheric Connection Explorer

The Ionospheric wind dynamo is an influential
driver the motion of the plasma as it develops
during the daytime.

e How is it related to the overall flow of
plasma in the system? To answer this, ICON
measures both:

Neutral winds that carry the energy and
momentum that drives the dynamo, and

The plasma velocity distribution, as it
responds to the dynamo and other drivers.

This study focuses on the winds
associated with vertical plasma drift
at the equator near noon.
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MIGHTI implements a pair of Michelson
Interferometers to retrieve Doppler shifts of
light at dominant emission wavelengths of
atomic oxygen (Ol)

Doppler shift is a proxy for bulk
atmospheric motion
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Electrodynamic Forcing of the Lower Atmosphere
on the Ionosphere
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Predicting ionospheric drifts from lower
thermospheric winds

ICON

lonospheric Connection Explorer
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Predicting ionospheric drifts from lower

thermospheric winds
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Measurements of the vertical drift at the dip equator are
made around the planet for ~ 1 week near a noon
crossing, and average vertical drift is determined vs
longitude.

The predicted vertical drift is calculated from wind
measurements on the conjugate field line,and
components combine to determine a predicted vertical
drift at the dip equator.(Black Line below)
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Calculation of Ionospheric Current

Ohm'’s Law in the ionosphere . N
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and 1) Earth provides an insulator, not current, at footpoints.
2) There is no net current flow in the meridonal direction
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Predicted vs. Measured Drift 12-14 LT

Noon crossings are spaced by the precession of the orbit.
Observed and predicted drifts for 3 noon crossings are shown below
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Correlations around 0.5 using data only from the northern %2 of the field line.
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Conjugate maneuver coverage
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*Observational geometry during ICON’s
‘conjugate maneuver”

2021-01-12 22:08

lon dri_ft
i

S =\eutral

——

.
185999 By

5 0 5 10 15 20
Latitude [ded]

Longy, - 20819
Jituge 1 T1220 _p0 -15 ~10

500

400

300

200

100

Latitude [deg]

-1

10

o

-20

e [ki

Ataia.

Local Time [hr]

15

14

13

12

a)

Magnetic
Equator

180

b)

)
)

Dec 2020

Spatial coverage

MIGHT’neura :
/// ////// tral wing

i
e

190 200 210 220 230 240 250
Longitude [deg]

Temporal coverage
[ ]

. \ s
[ ]

s )}
[ ]

° L
[ ]

) Y ®
o °

[ ]
Feb 2021 Apr 2021 Jun 2021

CEDAR Workshop, June 19-24, 2022

10



Inclusion of Southern Views 12-14 LT
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b) Correlation of vertical drift
and wind drivers
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50-66%0 of vertical drift variance is associated with /oca/wind drivers

Accounting for errors in MIGHTI v04 winds suggests the true contribution is ~75%0
— to be confirmed after v05 of the MIGHTI dataset is available
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Continued work in many areas is open QP  orospreric convction xlore

 Comparisons with Swarm to retrieve actual currents, like IVM
retrieves actual drifts.

 Expanding to other local times and nighttime dynamo studies.

d Source and impact of wind shears in driving more rapid
changes than just tides/planetary waves.
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Comparing Winds and Plasma Motion

Performing field line integration
of Ohm’s law one can show:
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*lonospheric Sqg current system

*Sabaka et al. [2015]
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“Effective wind” includes all 4 wind-driven current terms
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IVM 0 deg mag lat +/- 5.0 deg
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conductances are similar

« During quiet times, the magnetosphere
has little influence on low latitude electric
fields
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*Topside ionospheric motion reflects the lower thermospheric wind drivers,
in terms of the longitudinal pattern, likely caused by non-migrating tides
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