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Energy inputs and energyflow

Energetics and Energy Flow in the LTI
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Figure 9 Flow chart of LTI energetics showing Ohmic heating rate (qo), Joule heating rate (g;), frictional
heating rate (gy), heating rate due to energetic particle precipitation (gzrr), and heat transfer rates between ions
[ and neutrals (gari ), between electrons and neutrals (gare,n), and between electrons and ions (gaze,;), as well as
electron energy dissipation through vibrational, rotational and quantum state excitation of LTI constituents

(Liner) [figure: T. Sarris, S. Buchert]
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Relationship of ions and neutrals
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Neutral wind impacts on the ionosphere
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Neutral wind impacts on the ionosphere
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Figure 2. The longitudinal variation of the vertical E x B
Jan drift velocity at (top) 1000—1100 LT and (bottom) 1800—
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Neutral wind impac
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Figure 1. Daytime zonal winds observed with ICON Michelson Interferometer for Global High-Resolution Thermospheric
Imaging on five successive orbits from 20 March 2020. Values are shown as functions of altitude and local time. The latitude
of the wind observations at 90 km altitude is shown in the bottom panel. The time at the middle of each dayside orbit segment
in UTC is noted.

windshear mechanisms
for vertical ion convergence
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FIGURE 9.6
Exemplifying sketches of the zonal (top) and meridional (bottom) wind shear mecha-
nisms for vertical ion convergence into a thin ionization layer forming at the wind shear

velocity null. More details on the two mechanisms are given in the text [HALDOUPIS,

2011).
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lonospheric impacts-on the neutral atmosphere
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Equatorial Thermosphere Anomaly (ETA):
Two crests around +20-30° magnetic latitude

and a trough at the magnetic equator in
neutral temperature and density.
Day of Year 2002
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Figure: Neutral Mass Density at 400km from the CHAMP Satellite

Equatorial lonization Anomaly (EIA):
Two crests around +10-20° magnetic latitude

and a trough at the magnetic equator in '
electron density.
FIGURE 9.23
The spatial structure of the equatorial mass density anomaly (EMA) observed by CHAMP

satellite at 400 km near equinox in 2002.
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Magnetospheric impacts on therionosphere & thermosphere

Fig. 63 Model neutral wind Model Wind Variations Driven by Auroral Heating Magnetic“Superstorm” of Oct. 30-31, 2003
variations driven by auroral 1500 U.T,, 253km I 03 19:00 U1 TT,20320T
heating (Fuller-Rowell et al. . J 1L 22:04UT
2008). The model calculations 150011 ‘ L .. -1004 [
show the northern component of © . & L 4 -2003
the wind variation in color, Pt Iy JML L L+ it 4 3005
starting at 3 hours after the T | il s U ‘ et
initiation of an impulse auroral T, _, ( ORI : -400
heating event. The vectors e —— 4 ol . 0(t.28“m“””219”“””m3|0“m“”'3‘]”””“N'0'v.'
(arrows) show the total e - (0:00UT)

horizontal component, including
the zonal wind component,
represented according to the
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Fig. 65 Images of the earth at Polar Satellite -- VIS Earth Camera
130.4 nm during the daytime as

observed bysthe- VIS, camerion 16 Apr 2002 (02/106) 19 Apr 2002 (02/109)
the Polar satellite, showing the 17:48:24 UT  130.4 nm 19:07:18 UT  130.4 nm
O/Nj ratios during a quiet period

before a storm on April 16, 2002

(left), and during a magnetic

storm on April 19, 2002 (right).

The data are provided by

J. Sigwarth and J. Kozyra

Vertical TEC Estimate (10" el/m?)

Magnetic Latitude (Dipole) After Mannucci et al., 2005.

Fig. 70 The integrated electron content (corresponding to total electron content or TEC) as measured by the
GPS instrument on the CHAMP satellite for altitudes above the CHAMP altitude of 400 km (lower panel).
Data are shown for three orbits plotted as a function of magnetic latitude which correspond to times just prior
to (blue) and after (red and black) the onset of a magnetic storm on October 30, 2003, as shown in the plot of
Dst in the upper panel. The locations of the CHAMP orbits are shown in the upper right corner of the lower
panel. The local times of these orbits range from 1230-1330 LT for latitudes within 60 degrees. Points
missing near the anomaly trough are due to the elevation angle cut-off (adapted from Mannucci et al. 2005)
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Figure 6 A schematic view of the high-latitude ionospheric current system (thick coloured arrows)
superimposed to the ionospheric plasma convection pattern in the polar cap (thin black arrows) [figure: E.
Doornbos, also in (Palmroth et al. 2020)].
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Fig. 62 Distributions in magnetic latitude and local time of the estimated auroral electron energy flux (top),

the height-integrated Joule heating rate (bottom), and the electric potential (bottom, contours) above 50°
magnetic latitude in the northern hemisphere for a quiet period on 1997 January 10: 0255 UT (left), and an
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Fig. 1. Zenith emission lines (Rayleigh) shown as a function of latitudes and longitudes observed by the Orbital Geophysical Observatory
(OGO 4). The black line is the magnetic equator. 8 January 1968 (top), 4 October 1967 (bottom).
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igure 10 Schematic view of the high-latitude LTI electrodynamics, with equations describing field-aligned

onductivities [figure: T. Sarris, S. Tourgaidis]
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