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Fig.1 The ecliptic plane projection (in GSE) of the position for Geotail, Imp-8, Goes-6 and Lanl-9 when
the shock arrived at these spacecrafts
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Fig.2 Solar wind parameters of two spacecrafts and the magnetic index Dst, AE on February 21 and 22,
1994. (a) for Imp-8; (b) for Geotail
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Fig.4 Geostationary electron and proton observations from Lanl-9 for February 21, 07 to 17UT
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Tab. 1 Fluctuation character
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A HEREESE (min) 192 197
LP(f)|p, 0.170 0.021 0.964 0.123
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Afy =1.00 x 1073 Hz—8.33x10 3 Hz

FERREFBRME AT, WAFER 6 & H. HR 2 AT WAE/NT 0.0083 Hz R EE
W, BRESBMTERHEANEE B B, 78S, HORBBUMER M. HEPREHR
2SWEHWETVS LY BHE H7% M 9 EB8 M TERRRER S M ERRE
LMK L. Biptishe R OH KR ERHNSATRR#RES 5 MBEMRZETHEE
VERERRF, MR AR RE RIS R, BB ) R AL AT DG
H £ 5 WO RRE 2 TUS S sh 18 B BRI AR 89 5 £5. (B4 —FI5k B L BB
) B. A BREBER MR HEREAMHEUERE. A TH Sl LE S BE

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

208 = HO® % % 2%

T T T T T T | E T T T T T T T T

F —%— Geotail § F —%— Geotail ?
T O100F @ (Goes-6 E TN 10°F e @- Goes-6 3
£ E :I: - 1
£ 1= '
[ 3 m" 102 E
& ER
E 3 E
! 1 L L i‘ 10—4 ! 1 1 1 L | L I—
0.000 0.002 0.004 0.006 0.008 0.000 0.002 0.004 0.006 0.008
Frequence/Hz Frequence/Hz

T T T
—¥— Geotail ]
we@- GOES-6 ;

T T T T T T 1 E T T T T
—%— Geotail 3 F

L] o4l I . I : ! ‘ 1
0.008 0.000 0.002 0.004 0.006 0.008

L 1 1 1 1 f
0.000 0.002 0.004 0.006
Frequence/Hz Frequence/Hz

B 5 KAt Geotail fI[F 5 DR Goes-6 BEIHI0 T I I R

Fig.5 Comparison of magnetic field power spectra for Geotail and Goes-6
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THE MAGNETIC STORM RESULTED FROM THE
INTERPLANETARY SHOCK OF
FEBRUARY 21, 1994

LIU Shaoliang*? GUO Jianguang! ZONG Qiugang? B. Wilken? FU Suiyan3
1(Department of Earth and Space Science, University of Science and Technology of China, Hefei 230026)
2(Maz-Planck-Institute for Aeronomy, Katlenburg-Lindau, Germany)

3(Geophysics Department, Peking University)

Abstract

On February 21, 1994, at 0903 UT a strong interplanetary shock crossed the
Geotail spacecraft while it is at (z,y, 2)ase = (—26.9,60.8,—2.3) Re. The shock has
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also been observed or detected its effect by other satellites such as Imp-8, Goes-6,
Goes-7 and Lanl successively. This shock resulted in magnetic index Dst dropped
down to lower than —100nT and AE shows an explicit increase. At the same time
the geomagnetic field fluctuated intensively, the flux increased of various energetic
particles at geosynchronous orbit. These means there are notable energy coupling
between the solar wind and the magnetosphere. Gonzalez et al. pointed out the IMF
B, component should be lower than —10nT and its duration longer than 3 hours for a
strong magnetic storm, of which, Dst index lower than —100nT, but the character of the
shock studied in this paper is that there have no long duration of IMF southward B, event
but only large amplitude fluctuation northward and southward in the downstream of the
shock, furthermore the enhanced value and average value for the — B, is lower than that for
the +B,. If we think that the energy transfer from the solar wind into the magnetosphere
take place only during IMF B, component is negative, then this means the rate of energy
transferred into ring current is far quicker than the dissipation of the ring current. This
result shows that the duration time of southward IMF is not the essential condition for
energy transfer from solar wind into the magnetosphere, if the southward IMF has large
amplitude and short time-duration, but repeated many times there may be accumulated
notable energy in the ring current owing to the rate of ring current dissipation is very slow
relative to the rate of energy pouring into the ring current. In addition, for above result
we have analyzed the power spectrum property of the magnetic field, it is shown that the
disturbance magnetic energy enhanced near five times after the disturbance field crosses
the bow shock and the magnetopause. Nakada et al. pointed out that disturbance field in
magnetosphere which frequency is in some band would destroy the third adiabatic invariant
for some particles but maintain the first and second invariants of them, these particles will
spread inward and get energy in this process. The spectrum analysis in this paper shows
that the B, component of the disturbance field in magnetosphere is absorbed notably near
1 x 10~* Hz, we inferred that this low frequency field may be a reason which resulted in the
ring current particles (such as oxygen ion, proton and so on) diffused inward and enhanced
their energy, this process have been reported by Fu et al. by means of CRRES/MICS in
2001.

Key words Interplanetary shock, Magnetic storm, Ring current, Power spectrum
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