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The NASA ICON Observatory provides all data @ lc @w

USEd in thiS pl‘esentation onospheric Connection Explorer
ICON subpeint on 2021-04-30T12:20:00 UTC: LONG/LAT= 42.3/-17.6 deqg.

(TIF epoch. JU7 [—Ud—271 104019 UTC]

ICON is currently over Africa, exiting the SAA.

It is measuring the thermospheric wind field from 90-300 km altitude at 30s cadence and 500-km
horizontal resolution with ~ 5 m/sec precision.

It is also measuring the plasma drift at the satellite (585 km) with 4-s cadence with similar precision.
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SICoN

onospheric Connection Explorer

Motivation
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(d LISN Network VTEC — PI Cesar Valladares, Boston College

d Outstanding day-to-day variability in equatorial ionosphere while

Dst = 0 nT To what degree are changes in the
O Cause unknown! thermospheric wind responsible for these
effects?
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Objective — Directly assess the influence of the @ l c @N

therm OSphel‘iC Wi nd dyna mo onospheric Connection Explorer

Question:
What is the effect of the thermospheric neutral wind on the equatorial ionosphere?
-You can address this guestion with climatological models and long-term observations

What is the immediate, local effect of the thermospheric neutral wind on the equatorial
ionospheric velocity field?

-You can answer this question with a complete set of observations
2020-01-15 01:46-01:56

O Observations of thermospheric winds,
uninterrupted over the 90-300 km
altitude range, are now provided by
ICON along with simultaneous plasma
velocity and density measurements.
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comparable in crossings of the magnetic
equator, where the winds are
magnetically conjugate to the drift
measurements.

|
IS
o

" 200

T

[ 100

VEGU21 Gather Online | April 19-30, 2021 EGU21-14252, Immel et al. 4



One orbit of MIGHTI winds

@lonospheﬁc Connection Explorer

ission
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Zonal Wind: Observed
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" *Data shows
significant
variability
compared to

- climatology
(HWM14,
Drob et al.,
2015)
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ICON Electrodynamics
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IVM and MIGHTI observe the same
field line twice per orbit

=  One daytime, one nighttime

= 15 daytime passes per day, ~450 per
month

=  Observe the lower thermospheric wind
drivers, and the ionospheric dynamo
response, at the same place at nearly
the same time (+/- a few minutes)
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ICON Electrodynamics

SICoN

onospheric Connection Explorer
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From Ohm’s Law, and where the integrated
current along the field line is zero (Ampere’s law)
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Then with 3 simplifying assumptions
1) Insulating lower footpoints (jN;= jS;=0)
2) Small zonal gradients
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ion drift 3) Zero net. meridional currer.1t, J=0
one may derive the ExB velocity of the plasma
related to the wind driver (next slide)
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SICoN
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Comparing Winds and Plasma Motion
Predicted plasma drift
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onospheric Connection Explorer

First results of dynamo investigation

O ICON regularly finds significant correlations of ~0.5 between predicted
and observed drifts.

[ It indicates that the local drivers are always influential but inefficient.
= Competing effects on same field line (conjugate) or neighboring field lines.

 Current effort looking at effects from conjugate hemisphere, with dozens
of specific observations (example below).

Conjugate Maneuver
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