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ABSTRACT

Magnetohydrodynamic wave phenomena have been investigated in the deep plasmas-
phere by the electric field measurements in the EXOS-D(Akebono) satellite. EXOS-D
has highly eccentric orbits(the perigee: 274km, the apogee: 10,500km), which allows
relatively long observational time interval near the apogee region compared to other
satellites which pass by the same region with less eccentric orbits. Case studies are
performed on one month data of October in 1989 where the apogee is located near the
equator and the magnetic local time is about 9:00~12:00 a.m. in the dayside plasmas-
phere. The observational region ranges from L=2 to L=3 and the magnetic latitude is
restricted to less than 30 degrees. The power spectrum is examined for each 128 point se-
ries of 8-sec averaged data through a FFT, which covers f=0~62.3mHz frequency bands.
The results are well consistent with field line resonances(FLRs) and cavity modes in the
plasmasphere.
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A| FA}7] 7 (magnetosphere)oll= B FF S| & o2 TAste thFe AF A EFetzuist
Eo| EAYY. 2N EeRvin FoA FoFI M RS 99 HE FEAFHRS
(Ultra Low Frequency Wave, ULF Wave)&} 8}, 94 99L& & 1mHz~1Hz F =0t} T3
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Y ARET} o] $ 58 o] && oA HkAlE o] H ) 9} (standing wave) = harmonic 7328 Z+
. gEAsE 271 g dstel o8 A71E A HEEE HEA Alfven &4 v(Alfven
compressional wave), 53} (isotropic mode), A}7] & 3} (magnetoacoustic wave) - 2.2 gt} ¢
AN HFF dFol ¥ A7) gFol FE Aol o] 25 AT T4 PR 2HY A
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model(Allen et al. 1985, 1986), box model(Inhester 1987) “12] 11 dipole model(Lee & Lysak 1989)2
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Z 1, y, 223 %8 %384 (harmonic number) & 27} g, b, ci} W o] S BF H S 3L JIX A
gt 548 2342 Y,
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4. EXOS-D A0 H&XIR

EXO0S-D #9142 19893 24 214 23:30:00(UT)ell A& $F3-FHAF4 (Institute of Space and
Astronautical Science, ISAS)ol| 9]3jl WALE a9 do|th o] $1/4d-2 ISASS] #3tA F AT 9
718 (exosphere)e] #2& 93] LALE W] HA 91402 Y& o] & Akebonoo| tH{Tsuruda & Oya
1991).

Dipole axis

Magnetopause

(a) (b)

1€ 3. L, MLT(a) ¥ MLAT(b) 2 Vel 19893 102 9] EXOS-D 9149} A (H&3 2 8).
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o] I Zolt}. EXOS-D 949 A7 3 A8 & 242 84ttt H 3 gtoln 2 128709 A8 & oF 178
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gt M HAER Feth B3 2A7|E A4S gt ddste e ARt g ol 235l
A watsle] Gaduke] £4-8 2 22, 97]A powergkol A Wehd 22mHz % 50mHze 33

9] fundamental mode ¥ I harmonicsdl] 393t F42 B 4+ ich

Amplitude (mV) Amplitude (mV)

Amplitude (mV)

ar ' V corr'1pon'ent 7
oF b
0 v MAAAMAMAAANANAN
ok ]

-4+ -

Ar D component ]

o 3
0 oA st A AAANAAN AW I
—oF ]
~af ]

ar H component

-2 F .

—4 4

1989.10.19. 22:58-23:15(UT)

0 20 40 60 80 100 120
Time(unit = 8 sec)

0 20 40 60 80 100 120
Time(unit = 8 sec)

0 20 40 60 80 100 120
Time(unit = 8 sec)

(o)

MLAT=10.20 MLT=9.40 L=2.41

0.081 E
EZ 0.06 b
© 004}
[o]
o
0.02
0.00 . ; R
10 20 30 40 50 60
Frequency(mHz)
0.081 b
EE 0.06 b
¢ 0.04
o
o
0.02
0.00 A 1 A A L .
10 20 30 40 50 60
Frequency(mHz)
0.040F E
é; 0.030F E
$ 0.020F :
o]
a
0.010F E
0.000 . . . L .
10 20 30 40 50 60
Frequency(mHz)
(b)

1% 4. 1989'd 109 199 22:58~23:15(UT)el Uehd 5+5(a)d} F3h¢ 2HEH- (b).



MHD WAVE PROPAGATION BY THE EXOS-D 293

geo s ¢2ATE YEhE DAY 305 24EY S AW A DIELE J9HE Uehll=
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