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Fig. 1 The current wedge model at the substorm expansion phase onset
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Fig. 2 Geomagnetic field lines above the low latitude part of the auroral jonosphere
near midnight at the onset of substorm expansion phase
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Fig. 3 The integral ion fluxes observed during the substorm of May 27, 1979.
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(a) BFRNBEMBI (The integral jon fluxes measured and the magnetic field measured)
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Fig. 4 Substorm observations by GEOS-2 on Feb. 26. 1979



36 = | #® F 2 #f 14 #%

4.8 4B T Jir, BHESERE B— (H + V' + D)V MEFRSER J: 10
A—LER, HEH DY B WAANE, TR E > 22keV, B4R, V. DRIHKH
BELBRELE VP, >0 25; MEETANSHRELBIERERN BHRE. 8R
o, B B

. B x wvp
i==5 v (7)
=P, + P, Wi, B4 ZVBEARBRBRESOIHNERTHHS/LE ABM i
KURBOER. DNRBRSHARKEE, RfiEEHGE ABM EEHRRN™Y.
BAESERNE, V.D.H WELRZHRIAN, LR BT % 30 BE 1 S8R5,
X S A R TR — 2

5. HE 4 BB, RFREBRAELE VP, —0 RIAKRRFKBIG;: B J. (¥t
epiEdE. J, ERENMEH S BT RENEELS, HH5 0H/0: >0 X
BRAERGAER R F IR EERS, IARTEHEAEESRASEENPRERE
%, RIGEEA GEOS-2 HiEM; MERXRE RS HEHE. Xb5AXNEERAME
7.

T2 A SO R B 3R A b DU R LA

1. AR ABAIL] GEOS-2 MV A MKIE, SR ETIAN RS BEA £E
BARRMRX. EHEEFRANLETEAR (6—10)R:. SRERENFERSLTHE.
$BE XS, AMPTE/CCE fEF#K R — 8.8R; &R 1985.6. 1 WRBR I HIS
X%, XE—AMRE S1R: WREIKER, HPgpfk 7 BRmolE i BT insme
At 5 R B3 B AR %

2. RS B BRARR R R AR R A R BN S BB T e B b B 4,
HETVRRREIBTRESEEMN. KAH Baker A1 McPherron J s8R T &
U, ok B Bk AR 7R B AR, R B I L R A A N B R, XN
AER TR AT AR AR P IS i LR SRR S SRRt 8 A e 3
HREMBSHNRENRA, BSBERANLER ABM L REE, THRIHE
HeARE S HBLA AR R 1R (L AR

3. EHISE TR T BRI e I SR R E B, T DU B s i
Xey R K, SBBERREMmMmEEKE. A% ABM RURHAEHSE
FHRANBSRNBRESEEN—HAREY. NRBERREGE, KNBSERY
B HOB /N, R N SR D B R 5 BT, B E R R, SEREE T R AR
5, X BT BR/INR B R B TR G I 5 — R AT R AL

4. AR E RN R b FmES BRSE T REASE B % RN
H. AT, BACREOENREARKKASIHOTRED: EASEFEANLIRER
Mcllwain IRHHSEE FERDEADLR”,H Mauk F1 Meng BB HAIF—5.

2 F X W

[1] Mcpherron, R. L., Rev. Geophys. & Space Phys., Vol. 17, p. 657, 1979.



13 RS HEVRBKHE AR 37

[2]
[3]
(4]
[51]
[6]
(7]
(sl
(9]
[10]

(11]
[12]
[13]
(14]
[15]

[16]

(17}
[18]
[19]
fz0]
213
[22]

Rostoker, G. et al., Space Sci. Rew., Vol. 46, p. 93, 1987.

Rostoker, G. et al., J. Geophys. Res., Vol. 86, p. 1663, 1981.

Kaufmann, R. L., J. Geophys. Res., Vol. 92, p. 7471, 1987.

Mauk, b. H. and C. I. Meng, Phys. Scripra, T18, p. 128, 1987.

Mcpherron, R. L., C. T. Russell and M. P. Aubry, J. Geopkys. Res., Vol. 78, p. 3131, 1973.
Barfield, J. N. et al., J. Geophys. Res., Vol. 91, p. 4393, 1986.

Nagai, T. et al., J. Geophys. Res., Vol. 92, p. 2425, 1987.

Hones, E. W. Jr., Spuce Sci. Rew., Vol. 23, p. 393, 1971.

Hones, E. W. Jr., Magnetic Reconnection in Space and Laboratory Plasmas, Geophys. Monogr..
Ser., American Geophysical Union, Washington. D. C., Vol. 58, p. 178, 1984.

Kettmann, G., T. A. Fritz and E. W. Hones Jr., J. Geopkys. Res., Vol. 95, p. 12045, 1990.
Tsyganenko, N. A., Planet. Space Sci., Vol. 35, p. 1347, 1987.

Lui, A. T. Y., J. Geophys. Res., Vol. 96, p. 1849, 1991.

Roux, A. et al., J. Geophys. Res., Vol. 96, p. 17697, 1991.

Roux, A. et al., Magnetspheric Substorm, Geophys. Monogr. Ser., American Geophysical Union,.
Washington, D. C., Vol. 64, p. 201. 1991.

Korth, A., Z. Y. Pu, G. Kremser abd A. Roux, Magnetspheric Substorm, Geophys. Monogr. Ser.,
American Geophysical Union, Washington, D. C., Vol. 64, p. 341, 1991.

Pu, Z. Y., A. Korth, and G. Kremser, J. Geophys, Res., Vol. 97, p. 19341, 1992.

Pu, Z. Y. Phys. Fluids., Bl, p. 440, 1989.

Hruska, A., J. Geophys. Res., Vol. 91, p. 371, 1986.

Lui.,, A. T. Y. et al., Geophys. Res. Lezr., Vol. 15, p. 721, 1988.

Baker, D. N. and R. L. McPherron, J. Geophys. Res., Vol. 95, p. 6591, 1990.

Mauk, B. H. and C. I. Meng, J. Geophys. Res., Vol. 88, p. 3055, 1983.



38

K

mo# iR 14 ¥

4
¥k

A NEAR-EARTH TRIGGERING MODEL FOR THE MAG-
NETOSPHERIC SUBSTORM EXPANSION PHASE
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Abstract

Based on GEQOS-2 observations, a new substorm expansion phase model—the Near
Earth Ballooning Instability Model (NEBIM) is proposed. It is shown in this model
that during the growth phase, strong earthward energetic ion gradient is build up at
the inner edge of the near Earth plasmasheet (IENEP) which arrives at (6—10) Rg
on the nightside; the tail current is greatly enhanced; and the magnetic field lines
there are stretched out to the tail. Ballooning instability can be generated at the IENEP
when the plasmasheet becomes very thin, and the electron precipitation and hence
the conductivity in the auroral ionosphere are greatly increased, leading to the disru-
ption and diversion of the tail current to the ionosphere, and the formation of the
substorm current wedge. The substorm expansion phase is thus triggered. Further
comparison with GEOS-2 data indicates that all features of the expansion phase pre-
dicted by the NEBIM are in good agreement with those observed by the spacecraft.

Key words Magnetospheric substorm, Near-Earth plasmasheet, Ballooning mode
instability



