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Three themes:
a) Geomagnetic history
b) Composition change

c) Neutral wind dynamo and feedback
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E-M energy from magnetosphere = Joule heating in
thermosphere/ionosphere + acceleration of the neutrals

No direct observations of all parameters-hence derivation
required; limited height determination; limited spatial and
time resolution; poor use of models
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Tn (K)

MSIS compared with FPI Tn in all directions

at KEOPS on 8/2/05
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Seasonal and Solar Cycle Variation of lon
Velocities from the EISCAT radar
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Flgure 7. Seasonal variation in ion velocities at Tromse at
solar maximum. Positive north is towards the right, therefore
positive east is pointing to the bottom of the page and positive
west W the wp. The scale is given by the arrow marked V=100
ms’'.
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Figure 8. Seasonal varnation in ion velocities at Tromse at
solar minimum. Positive north is towards the right, therefore
positive east is pointing to the bottom of the page and positive
wst!toummp. The scale is given by the arrow marked V= 100
m s,
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What do we do with these measurements?

Frictional
/ heating/Joule heating
Magnetospheric in the thermosphere
electromagnetic energy
(Poynting’s vector ExB/p,) /
Height

integrated
JH =

Acceleration of the particles
in the thermosphere

JH = fGP (z) E(z) dz
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(plotted for heights 100-400km and all latitudes)
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Why is this important? - Geomagnetic history effect
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Redistribution
of energy into
heating and
acceleration of
the neutral gas

Most
interestingly:

Energy storage

-p feedback
to

magnetosphere
(negative net flux)
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The problem is also the wrong allocation of
energy to the wrong places

SOLAR MINIMUM I '2
VITr  HKOS Emx2  (NV/M)=#2 =10%x-3
e B

'l 180.0 137 GW
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DE-2 satellite (Weimer, 2005)

Implicitly including conductivity.

D
EQUINBX

AE-satellite (Foster et al., 1983)



Global high-latitude thermosphere
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EISCAT Tromso — 27th February 2003 30 seconds resolution
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Comparison of
EISCAT Ne (E
and F-region)
with FP1 630nm
intensity over
period 22-24UT

Decay of 630nm
emission despite
near constant particle
precipitation.

Decay times of
between 14-40 mins
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F-region Neutral Wind Dynamo is up to
50% of the Magnetospheric Dynamo

Comparison of North component UxB with ¥xB 1 and 15min averages
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CTIP Model Joule Term DECEMBER
F10.7=200
UT=18:00
c) Kp =1+ (PREVIOUSLY ACTIVE)
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Temperature (K)

KEOPS Tempemtures [Data -30pt smaooth] — 25th November 2003
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LSP — normalised KEOPS Temperutures 25th November 2003
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Lomb-Scargle analysis
shows periods at >
99% confidence at 1.4,
1.8, 2.4 hours in both
Tn and in equivalent
current densities from
IMAGE magnetometers



KEOPS Tn in all directions on 8/2/05
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IMAGE magnetometer network 2005-02-08
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EISCAT sp-uk-tri-4
experiment radar

operated between 15-
23UT on 8t February 2005

FPIls observing overnight
between 16-06 UT over
the latitude range 65°-71°N
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SCANDI: new instrument providing all-sky imaging of
wind and temperature fields using state-of-the-art
CCD technology

Fabry-Perot Interferometer Scanning Doppler Imager (SCANDI) ESR, SPEAR and CUTLASS
narrow angle (1°) imager wide angle (120°) imager SCANDI
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Thermospheric preconditioning of the
ionosphere through:

a) Geomagnetic history
b) Composition change

c) Neutral wind dynamo and feedback
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