Heating of the thermosphere in the polar cap region during magnetic storms
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« QOut of 29 magnetic storms (selected for conditions Dst<-100nT)

Mocnetal R Eiiomere (ot Coc) Inclination: 87.3° during 2002 to 2005, altogether 38 density anomalies are found
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 The CHAMP accelerometer provides an excellent long-term I NADAY N SN _. The storm lasts about 40 ° Ratio (storm value/quiet value): Half of the 38 events have a
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« The CHAMP dataset consists of Level-2-data (0.1 Hz sample rate)
of the non-gravitational accelerations acting on the spacecratft. | _
Spurious spikes and accelerations, which are caused by attitude el L b e
maneuvers, are removed. The acceleration caused by solar
radiation pressure is subtracted from the readings.

« The acceleration caused by the atmospheric drag is given by
(Bruinsma et al. [2004] and Liu et al. [2005])
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« CHAMP accelerometer data from 29 geomagentic storms during
2002 to 2005 (selected for conditions Dst<-100nT) are used in this
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coincidence of the density
Pronounced density enhancements are detected during the - anomaly with strong FACs,
geomagnetic storm on 7-9 May 2005. On the dayside, the densities s S _______________ _______________ ______________ 1| _______________ _____________ Ne and Te ?uggeSt heating
begin to rise shortly before 20 UT, first at higher latitudes in both v e e vy A associated with FACs or soft
hemispheres, then propagating equatorward. There two isolated high !t I L S electron precipitation as the () e ()
density features appear at polar cap latitudes, at 39:17 UT in the e cause of the air upwelling.
northern hemisphere (upper panel, marked by the red circle) and
36:56 UT in the southern hemisphere (lower panel). Fig.3(b)The density anomalies on 17 January 2005 in the  Fig.6 The location and amplitude of the density anomaly peaks in
southern polar cap.The gaps near the geomagnetic poles mark  geomagnetic coordinates (a)(b) and geographic coordinates (c)(d)
the regions not sampled by CHAMP. The magnetic local time in both hemisphere..
P shown in the heading is for the density peaks.
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ol NS RN 7. Summary
B R R R R : IR Thermospheric mass density anomalies in the polar cap are
: =% § W B 3 W R E R found during almost every geomagnetic storm.

*The polar cap anomalies seem to be a transient phenomena
lasting shorter than 1 orbit (1.5h).

*The amplitude of density enhancement shows little dependence
on the solar flux level (F10.7).
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*The density anomalies have a preference for a southward IMF
orientation. However, the anomalies are accompanied by strong
FAC for northward IMF.
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*Some density anomalies are accompanied by large ion upflows,
which could be a possible cause of density enhancements.

Presently, we cannot offer an explanation for the driving

Fig.1 The thermospheric density (in units of 10-1% kg/m3) inferred from
CHAMP accelerometer data versus geomagnetic latitude and time

?f(;irl\l/lgL%g Mda%/hzol:())St.tThe tofhpar?elhtshgwiztgiﬂcl'_?rr)‘sny on the dayside S R mechanisms causing the local density anomaly in the polar cap.
and the bottom on the nightside .
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