B [PEHBREY VARD Y A R SCE

RERRUCHTDBRRRFIHEES

BEEE+, RRM— (dLEEXTF)
MEAE <z GEEFHZE)
WAET(BRIFXE)

mLEH(RRXF)

km

lonosphere Thermosphere
" T T Y RS T | T -3 T 0 S T T T
1000} = —1000
500 —1500
i 1. E
300 —1300
250 gzso
200 4200
E N (o) N B
150F TSRl : Jis0
Ioo:-_ 1 U () e 1 lO L P . 100
10° 10° i0° 10° 10° 10’ 10® 10° 10 10" 10"

Number cm >
Fig. 1.2. International Quiet Solar Year (IQSY) daytime atmospheric composition, based on
mass spectrometer measurements above White Sands, New Mexico (32°N, 106°W). The helium
distribution is from a nighttime measurement. Distributions above 250 km are from the Elektron II
satellite results of Istomin (1966) and Explorer XVII results of Reber and Nicolet (1965). [C. Y.
Johnson, U.S. Naval Research Laboratory, Washington, D.C. Reprinted from Johnson (1969) by
permission of the MIT Press, Cambridge, Massachusetts. Copyright 1969 by MIT.]

Although the ionization rate is <104 in the low latitude thermosphere,
the dynamics of the neutral atmosphere is strongly controlled by the
plasma.
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Global Change of lonosphere

Global Worming / Global Cooling

F2 Layer Peak Height Anomaly at Sodankyla
T T T T T

h’F2
(1OLT-14LT)

Height Anomaly in km

1 1 L 1 1 1 1 1 1
1960 1965 1970 1975 1980 1985 1990 1995 2000

Fig. 1.The plot shows the monthly median hmF2 anomaly (10LF14LT) at Sodankyid (68°N,
27°E), 1958-2003 (thin line), with the 11-year running mean (thick line) and the linear least-
square fit (dashed line). The trend is -0.41+0.04 km/yr.

Ulich and Turunen, 1997
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Figure 1. Temporal variations of the four-peaked longitudinal structure of integrated total electron
content between 400 and 450 km in 2-h segments. It is noted that the color contour levels are varying in
different subplots in order to clearly show the four-peaked structure. 1TECu = 10'? electrons/cm?.
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Figure 3. Integrated electron content at every 50 km altitude interval from 150 km to 450 km altitude observed by the
FORMOSAT-3/COSMIC during 2000—2200 local time period during around September Equinox, 2006.
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a Electron density at 400 km height
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b Neutral density at
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400 km height
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Figure 1. Distribution of the (a) electron density in unit of em— and (b) neutral density in unit of 1072 kg during

Liu et al., 2009

14-18 LT in the geographic coordinates near equinoxes in 2002.
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lonosphere-Thermosphere
Coupling

Neutral Density Anomaly CHAMP Kp=0...2
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Super-rotation of Atmosphere and
Plasma

Wind Diurnal Variation: CHAMP vs HWM

300 . ~10days circulation - -.
Atmospherlc superrotatlon 43 m/s vs 20 m/s ;
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——F10.7=140 | |
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MLT

Average zonal wind between 10 S ~ 10 N. Green line: HWM; Black
lines: CHAMP. Good agreement at high solar flux levels on the night
side, but a 3-4 hours phase shift between two sets. Liu et al.. 2006
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Atmospheric Super-rotation at 400 km altitude
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Measurement of Atomic Oxygen
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(Banks et al., 2002)
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