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MOTIVATIONS

electron densnty

B Upward ExB - EIA

B Observations shows the coupling of
ETA and EIA (e. g. Lei et al. 2010)

B Vertical ion-drag force of the EX B drift

might contribute to the formation of
ETA
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METHOD OLO GY mLat-mLon distribution of Edl in APEX frame 1200 UT __
B Get the ed]l from 3D-electrodynamo

model with the input of winds and T 3 :
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(a) Lat-Lon distribution of eastward electric field 1205UT
E.F.East at 311.8 km Altitude at 22-SEP-02 12:05 UT =
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B Two cases: one is with the equatorial
electric fields and the other is without
during 1200-1300 UT, differences are
shown in the coming figures



VERTICAL WINDS AND BUOYANCY
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ELECTRON DENSITY AND NEUTRAL DENSITY

Electron density
Alt-lat distribution at 1205 UT
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VERTICAL TON-DRAG FORCE

Significant increase within =30° — Push the density to the
Can reach 0.03m/s? high altitudes

(a)™]Jt-Lat distributlion of F, 1205U
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o ™
o
a

Sep 22, 2002 12:01 to 13:00 UT Minutes

-

500 "‘2 (Upward is positive)
E
- 400 I = (¢) F,@Lat=5° Lon=17.5°
E I S ) a
§ a0 L e e ] 358
= 5 o ascaseva
| : =5 i
e Lat=5 " I l =
l | SR%%2
¥ I I 1 il E
9 60 30 ol 30 B Il [
b) Alt-Lat distribut fF, 1255 I
(wz at distribu iono %m | UT=1205 . “omg
— I I o :
500 | !oosl”%m I I ‘—I E
P I E I UT=12551 !
E [ I ' -0.05
$ 300 00 8 I I
£ | owg £ )
k4 o
< 200 I = utT 1231 UT 12a6ut |
I
I

a0 0 30 60 90

$.°

Positive but narrower range

Further development of ETA ?



MERIDIONAL ION-DRAG FORCE

B Meridional ion-drag force does exist at beginning
B A little bit weaker than vertical ion-drag force (3=0.02 m/s?)
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B More preeminent above 400 km as the time increases



CONCLUSION

B The vertical 1on drift influences the motion of vertical wind
through the vertical ion drag force, leading the imbalance
between pressure gradient force and gravity.

B EIA and ETA features show up after the inclusion of equatorial
electric fields. The ETA crests are more poleward than ETA
crests.

B Vertical 1on-drag force may contribute to the initial enhancement
of the neutral density at equatorial region. The poleward 10n-
drag force may contribute to the formation of ETA.



