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Abstract Averaged 250 km 1on-drifts and neutral winds Response to the IMF variations — Case study
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A distinct feature of the high latitude 1onosphere is the convective motion of plasma which is generally
antisunward over the polar cap and sunward in the auroral region. It is well known that this ionospheric 2MLT 2MLT
plasma convection results in neutral wind patterns that resembles to the plasma convection pattern via '- |
lon-neutral collisions. At Jang Bogo station (JBS) which is located mostly within the polar cap, Fabry-
Perot Interferometer (FPI) and Vertical Incidence Pulsed lonospheric Radar (VIPIR) have been
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E=-V, xB (blue). and rotation angles of the neutral wind Vectors with respect t * It can be explained by the increase of the cross polar cap potential for the increasing southward IMF.
ion-drift vectors. * Neutral wind measurements also showed perturbed signature from the 31-day averaged value for the
 This electric field iIs transmitted to the e Magnitudes of neutral wind vectors are smaller than those of ion drift vectors. IMF B, variations, but it Is not easy to interpret intuitively.
ionosphere  along the highly conducting o Overall, neutral wind vectors are rotated clockwise with respect to ion drift vectors. =  Forthe IMF B, variations without significant IMF B, variations
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* Via the ion-neutral collision, the plasma motion leads to a acceleration of the neutral atmospheric ’ ol i " 5 == " “ =t
gases In Its direction. Figure 10. Daily plots of ion drifts and neutral winds data when strong IMF variations appeared. Orange lines indicate 31-day averaged data centered on
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 And this acceleration creates a horizontal wind circulation that corresponds to the ionospheric waen 28y _ _
convection pattern. Figure 7. Monthly averaged plasma density profiles. * As IMF B, changed (around 1700 UT on May 09 and 0900 UT on August 01), ion drift measurements
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Dt » High plasma density during 14~22 MLT results in increase in ion-neutral collision frequency. component changes occurred prior to the IMF B, variations, thus In this case, It’s not clear whether
» As a result, neutral gases are easily accelerated in the direction of ion motion during 14~22 MLT. the variations in the meridional component are directly related to the IMF B,, variations.
ERVE) 12 MLT « Generally, configuration of TIEGCM ion * There exist systematic differences between the direction of neutral winds and ion drifts.

drift and neutral wind vectors looks similar « The neutral winds are determined by the ion drag force as well as other forces (e.g., pressure gradient
to observations. force).
T B . « During 14 ~ 22 MLT sector, the differences between the neutral wind vectors and ion drift vectors are
AT In « TIEGCM largely underestimates ion drifts. minimized not only in the direction but also in the magnitudes.
T e e T e O/ « During this magnetic local time sector, the large plasma density enhances the ion-neutral collision
Figure 3. Vertical Incidence Pulsed lonospheric radar (VIPIR) e TIEGCM Sllghtly overestimates neutral frequency and thereby increases the ion drag force.
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. Temporal resolution: ~2 minutes. . Temporal resolution: ~55 minutes. ~__ ~— e Temporal resolution of FP_I wind measurements will be improved from 55 min. to 15 min.
M ey  FPI and VIPIR observations are continuously performed for a long-term observation to further
* In this study, 250 km ion-drifts (VIPIR) and 250 km neutral winds (FPI) were studied. A investigate the ion-neutral interactions.

Figure 8. Monthly averaged 250 km TIEGCM ion-drifts and neutral winds.
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