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Abstract

To better understand the physical processes that control the high-latitude lower ther-
mospheric dynamics, we analyze the divergence and vorticity of the high-latitude
neutral wind field in the lower thermosphere during the southern summertime for dif-
ferent IMF conditions. For this study the National Center for Atmospheric Research
Thermosphere-lonosphere Electrodynamics General Circulation Model (NCAR-TIEG
CM) is used. The analysis of the large-scale vorticity and divergence provides basic
understanding flow configurations to help elucidate the momentum sources that ulti-
mately determine the total wind field in the lower polar thermosphere and provides
insight into the relative strengths of the different sources of momentum responsible
for driving winds. The mean neutral wind pattern in the high-latitude lower thermo-
sphere is dominated by rotational flow, imparted primarily through the ion drag force,
rather than by divergent flow, imparted primarily through Joule and solar heating.
The difference vorticity, obtained by subtracting values with zero IMF from those
with non-zero IMF, in the high-latitude lower thermosphere is much larger than the
difference divergence for all IMF conditions, indicating that a larger response of the
thermospheric wind system to enhancement in the momentum input generating the
rotational motion with elevated IMF than the corresponding energy input generating
the divergent motion. the difference vorticity in the high-latitude lower thermosphere
depends on the direction of the IMF. The difference vorticity for negative and posi-
tive B, shows positive and negative, respectively, at higher magnetic latitudes than
—~70°. For negative B,, the difference vorticities have positive in the dusk sector and
negative in the dawn sector. The difference vorticities for positive B, have opposite

sign. Negative IMF B, has a stronger effect on the vorticity than does positive B,.
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Difference Vorticity(5x107°s™' contours)
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IMF B,—dependent
Geomagnetic Zonal~Mean Vorticity (107° s7")
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