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Preliminary Results Obtained by the EXOS-D Magnetometer
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Abstract: The EXOS-D satellite was launched on February 22, 1989 into
an elliptic orbit with a 75° inclination and with an initial perigee and
apogee of about 275 km and 10500 km, respectively. Although the
complete set of observations did not begin until the beginning of April,
the fluxgate magnetometer was in operation during the great magnetic
storm of March 13, 1989, which has been one of the greatest storms this
century. This preliminary report describes the characteristics of the
field-aligned currents (FACs) observed by EXOS-D in the morning and
evening sectors during this magnetic storm. The FAC system in the
morning sector observed during the main phase spread greatly in
invariant latitude (33°), its lowest latitude reaching as low as 50°. FAC
events both in the main and recovery phases showed the following
common features: (i) The presence of a pair of distinct FAC regions, an
upward current on the poleward part and a downward current equator-
ward; (i) the existence of a pair of FACs with narrow latitudinal width

(1.5°) at the poleward edge of upward current in (i). In the evening sector
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the lower latitude boundary of the FACs began to move equatorward
right after the SSC and eventually reached as low as 50°, but the higher
latitude one did not immediately respond to the SSC. As the recovery the
storm progressed, on the other hand, the higher latitude boundary of the

FACs returned poleward more quickly than the lower latitude boundary.
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FACs observed during a) the main phase and b) the recovery phase of the
March 13 magnetic storm. D and U denote downward (flowing out of the

ionosphere) FAC and upward

FAC, respectively.
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FIELD-ALIGNED CURRENT DISTRIBUTION
DURING MARCH 13-14 MAGNETIC STORM
EVENING MORNING
(INV, LAT.)
40 30 60 70 80 90 80 70 60 50 40
cat-2) (3-4)
3/13 0 5
(20 -
wumn S (5-6) sc
(1a-2p)
6
8 1oy l('l-"-u‘ s sC
’ 1
' 1
2 R4 '
4
14 v Clq‘-ﬁD |‘ (3-8
16
18 (20-22)
2 {
(1)
2
3/14 % .
Ot |13 ‘
=y :
4 g \ '
6 3 (19-20) '
8 .
]
10 ¢ (s)
-10
5 (7-16)
A (21-]2)

X 4

e) 3D FAC DA THh 575,
5. X, BEEAMRMEEEAERD )
ik a) ORETITRETWAZ EIXFEBICETA.

a) OBAELRBRIZART — O FAC HHBEICHGIT &
d) ICHNSREMIIR > Twa. FRCEEER

4 SRR R MEEERASERORBRERELERD L-L 0T, HddEE, s
BETHA T—DHWNNLIDOEETHRE LW EZAHIIHEBIIE 5T A,
R TRANCER A, BEENSERIEISSCEEZ»SECIVEEE~BBH LTS, Fh

WAL, BREAERIE2OSSCHRELITEFOMBELEL TV,

3H1 BIIZ

DRMICASD &, SRS EREASET IR SRR D 450 2 EEERBE R

BUEEIZAI RS LW E HICRZ 5.

FAhvar

WA AT DO FAC AR FOEEIC OV TIRIHEYBVTIRENFS TV,
F =007 A—INNVRIENR)Rd - REEICE TEBEBERSIESAZ 05 FAC b #

This document is provided by JAXA.



199041 A FHBISEES 119

BEAREDFEZIECREN NS LT TFREINDL I L THE. KRTTRLETR
D FAC D%E)id FAC b HBARORKEICL VIEREEIICKEBHTALZI L 20D T
MLz, BIZFAC OFEEREM & ARE SR AR OREICHN LR R > 2R 2R
CLEBHBICRLTYS, ThIZY ALy bk FAC OISR EEER FAC &R
BIFACTELRAZEZERL TS,

FRITIO FAC 3420 513, ZDOEBEMILAT) OfbIC, @HE R S WA EERR o L X
B, SHEMOTHEBROBISEHEEMS, FCKBEEL EHXERSERL TV
CEDBHOLN LRSI ZOMEOERIZ/DIVHEEEEE (Dst~50 nT) 2GS h-
HH b (2], 40IE ) O TREVHBAR CRI4EHRE SNFHIRV. 0BT
DAE B THE SRS, BRAEEREEBICE 2T X omasEE L FIC
ML LTWA, OO miEEEM#ES O Bz XU By AEDOEED/ Sy VIZHK L TWA
(4125, COHRERT— 5 VIBEHHBK T — 7 TRIETHLENDH L. wTFhilw k
COMBGREL DIV IHBTEORET T, KHEREEAE - BHES LD XS ICHEIER
TAHEDERANDL ETHEKENT - LWz 5.

Z 0L EBROESEERFATEIEENORNRT — O FAC 28#l Sh7-2%, KB
% FAC B HRIDT 54 22 FEFODIZH L, HFHILDOTFA4 20 e Tw
5., 2HEICHS> TR SN TWAZ L EMMICREMEEL T iR H 5. B
TEDFF 7B Lo RIS, M0 FACOFET A2 LU EOHFIE L 20,
1989 P IZEIH S M- SR OB T, 4% EICERAEZELEDRARLTFETH 5.

I

EXOS-D#®BD 7 J v 7 24— FEHFH (MGF) OB% - 8F - F— ¥ MHEICEELTD

MGF @ Co- 1l D% fj& x 3= o FIZEH L, NFHBFWENR, ErHES3hH

EBRBRUVUBARITEDO HFAICKEBWERIC 2 722 #KH L TT. EXOS-D DEHD
H4, BRBRDHFAICHOBEBHOE*FELIT.

2EXR

{11 ]. Allen et al., Effects of the March 1989 Solar Activity, EOS, November 14, 1479, 1989.

[2] W.F. Denig and F.J. Rich, The ionosphere-magnetosphere structure during a geomagnetic
storm based on measurements in the morning auroral zone, J. Geophys. Res., 91, 165, 1986.

{3 ] R, Fujii et al., Preliminary results obtained by the EXOS-D magnetometer during the March
13, 1989 great magnetic storm, EOS, October 24, 1289, 1989.

{4] J.L. Burch et al., IMF By-dependent plasma flow and Birkeland currents in the dayside mag-
netosphere, 1. Dynamics Explorer Observation, J. Geophys. Res., 90, 1577, 1985.

This document is provided by JAXA.





