#21% #3IW = H OB ¥ ¥ W Vol.21, No.3
2001 &£ 7 A CHINESE JOURNAL OF SPACE SCIENCE July, 2001

T 2 S - T R D8 DL AN S8

AR BAH: #FFEH:2 MEHK?2 BWilked
L8 E S8 S W BB I
2R A LR EF)

] E

1997 £ 1 A 10 HEERHE, Geotail DEZERBEMMEBETANI THEEE FRY
B XEEETFHHRARRSEZERBRNEATERESE X E4MHAARERET
HEHSHBER, SETRFAEHEAENEESE. ERRMIBRRESAMEMGERE
HAR, BMEARRAARTEATHEREEBHAAERR, FURAAETFERRDE
SIBEAME). i EEFHORREEN 0.61 x 102 /s, XY W T BFEE FRAEL 33%.
ARKFBEMEHFHEZRE THES, SPBEFERBRE ASY-H 2900 B WX K.
Xl BESET MR -EENBEERK BN

1 5]

jifllg

ERERIET, BHESE TR ABEARHEREARRLRE, EMbsE
NES#METRBAWALERARERSHEERE. 1982 4 Cowley Rt Y, HEH T
MARMETARARBRIA, FEIMEXAER. BEPOEEE FREREY
KBNS, 1983 £ Scholer & 1 RHABMBHA 30—65keV MR T B N &SR
HEOERLBARK, MATAAXTRERERBSERELET, —FHFRIBRERTH
2 T B 0 5 e R O B 11 &5 R

1996 4F Winglee % Pl @ £IRPABB AR B HY M1 OF BT MR A BLBE KM
FRMERNY. ETERES (IMF) BF0EEREN, BEETFHRFHTRREER
. FHREBRMOBERFHS IMF AR BUABIERY, £XLREETE
HEHD, AFTEH SRR

B Geotail REMWAI [, ERB BN, FRAREFITUBNBEE, #E
HBARLHERNB TR —EFE. % 150min BB TR S 08 261 Rk
AHTEER.

197 1 A 10 HHHEYFREMFFEH (CME) SIRMBEBHH PR ET — R
BT REBEMENGEH.  Zong M Wilken!®) XX —HHET MHHR. KUK IKIE
Geotail TLE#H 19 HEP-LD F1 EPIC HENHIE, WIEXLBHEAH T AL B
REZDEMERY. WREATFRETERIBMARN, WA ERFEAH. RIS
—SUY, EXBROEHRBT, RE O A ANME B Z TR 5 MR, BT LA 7EBERY
FORRETHRET.

« B EHRAIEEL %ED (49834040, 49984002)
2000-12-05 K F/RHK, 2001-05-08 W )85 =W

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



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

220 = | #M ¥ ¥ K 21 %

2 Geotail M) 25 &g

A CHT R 9%k @ HEP-LD i EPIC-ICS #M 58 ©7(4# W& 1 frx). HEP-LD
BREAAREK ITHME MEEFENRSE, T EAHBFHORMMERE. KT,
AETHEEFHGBEENIEE SN 75—4000keV, 100—1 500keV, 210—1500keV. B
R HEP-LD X B TR B RARKESR, B EPIC TRt RMEAL 30—
230keV WIE T H AT RANEE . EPICICS 4R 58k 3 MU MELAR, K 2
AMEL MR AR, RRENRTEENY 50keV—3MeV, BB FEER. RO MELH
CL R iR M fF —38°——8°,+8°—+38° WK A%
. EBINMRLARBERAN T —30°—+30°
RREXT 32keV fIKTF 110keV KT 551l
B ©. EPIC fRWFW, AXFITHHEARTE
B —REBER O A E.

1997 461 4 10—11 H, i CME 3|8 T—4
PR, 1997 45 1 A 10 H 0800 UT(itk 7 RY),
Geotail T B 53 B 2 T H 76 38 30 % 2 TR A G 8y

IMF FELT. B2 4R 1997 £ 1 A 10 H 1000—
B1 1997 4£1 A 10 A Geotail DEFRM 1200 UT #ija HEP-LD ¥ M &iEf MGF N
SRR T H AT 0 R 0O 5 A BRZNE. TEFHRERRTES, REE

Fig.1 The polar angles of particle detecters

on board Geotail when oxygen ions were HNBUT FIHEMHAAEE. £ 1EBEESR
observed in dayside magnetosheath on EEMREMEMGEEEFENTHEK, B
fonusry 10, 1997 BURTH 3. SARREM LR 0 LA T R+

WHE. B2ERRENAETFHIHEER.

HME 2 A, YTEERBG ST, BT 1055—1103UT M 1107—1113UT &
AAEE, HANEFREHLETERIORE. 1BUT IEDEEAKE, ST
BRI EROKTE, ANEETHHERENEREEZATHEERE. 3 EHH#
RPETHFANE, EEBES LBUT 2ERABETFNS AN GRENREN, T
113UT ZRTRA BN E R (BPA AT EAANTTE). OF £ oy PHAZE
AUNBRBENBHSEHBREST -, HAEAEFROFTAARGEF - EERE
75 1 i 5

A 3 ERT 1100—1110UT JEE W FR =V AH4H. EBRMEHRMER
ZE AR 45°. ABEFHIMERA 30° . HAMH 120° Wipd5, RPEEFHET (8)
Wshi o B, #EMPRORBHBERAN 50nT, @ZEHH 40nT.

4 BRANRZEHPRT, ARTHERATHOMRE (BoER). SR TE 250keV
M 550keV &b &-F —ANAH 2 T I fE.

5 B7 i/ EPIC-ICS f#fM% &, /%4 i T 7 (EPIC/ICS1) Fdk (EPIC/ICS2)
FARAMBOTRRALY (H He, O) WETER. BE—LEMEXT 38k MAT
110keV Kyl FHUER.

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



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

3m SRR T2 B 1 R R £ L S R 221

Geotail HEP-LD 1997-10-01 MPAe/UgB
WU
N N R = ==
W el |'101
Wi ppeeste” 5 4
® AT ‘4"’,..-.? V ey e e
% 107130 ; £10-1
- i — - o
© . 4 1
111 [AY o 10
1013 1 {101
® sun @«
g dusk > %
8 damm 10~
N 1 )
< sun HA
5 Lt RS A A I 20
_ 3 = y——F _o9g
> o] i
S bt F
£ - l O /
1 — F —50
I ‘«”}\W\—g
| i — e i Lo
UT 1000 1030 1100 1130 1200
z 7.0 6.5 6.0 5.5 5.0 R,
y 81 8.8 9.4 100 106 Gip
z 0.6 0.5 04 0.4 0.3

2 199741 H 10 H. 11 H HEP-LD Hl MGF ¥ 3 %( 3%
MEETEEEES: 2BETFLAN - KERER ORI THE, BT, ARTHYER 28%F -
FRAEESH, GSE LEFETEENASEMEERE S LOAMERESFAEREE LORE
Fig.2 An overview of HEP-LD and MGF data for January 10 and 11, 1997. From the top to the
bottom the panels respectively show: Integral counting rates All lons and O; counting rates
for hydrogen and helium; gray-coded azimuthal intensity distributions of the all ion rates;
GSE components and magnitude of the magnetic field (in nanoteslas). The circles in the
third panel mark the magnetic field direction projected on the equatorial plane
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Fig.3 Three dimentional polar angle and azimuthal angle distributions
of oxygen ions between 1100 and 1110 UT
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Fig.4 Integrated energy distribution of hot Ht, He2+ and O during the O enhancement event

Geotail Epic
1997-01-10 UT

fa k) |(H) mETFEL) BEHE)

R ()

Electron
flux

0
1000 1030 1100 1130 1200
uT

Bl 5 EPIC-ICS HMBAIM HY | He?t |, O MimTHikdl, NEERMAE 2
Fig.5 Energy spectrum for H+, He?t Ot and electrons measured by EPIC-ICS
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Fig.6 Time variation of the magnetic-field at the magnetopause projected on the (B3, B}) and (B3, By)
planes during 111348—111436 UT
B;, B and B} are magnetic field components along the directins of the largest, modurate and least
variation of the field. B and F indicate the beging and end
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Fig.7 Three components of the interplanetary magnetic field and the ring current index during the CME
event of January 10 and 11, 1997. The first and second panels are Dst and ASY-H indices. The 3rd, 4th
and 5th panels reprensent to B, By and B, components of the interplanetary magnetic field. The shaded
stripe indicates the time period during which Geotail observed the energetic o+
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Fig.8 Schematic diagram showing magnetic reconnection near the subsolar point of the magnetopause
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Fig.9 The relationship between the time delay of oxygen ions with different
energy and 1/vE observed by Geotail
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Fig.10 The drift trajectory of magnetospheric energetic oxygen ions
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ESCAPE OF MAGNETOSPERIC O OXYGEN IONS
INTO THE MAGNETOSHEATH: MECHANISM AND
EFFECTS

ZONG Qiugang! PU Zuyin? HUANG Zongying? FU Suiyan? B. Wilken!
gang Y gymng Y
1(Maz-Planck-Institute for Agronomy, Katlenburg-Lindau, Germany)
2(Department of Geophysics, Peking University)

Abstract

During the magnetic storm of January 10, 1997, Geotail spacecraft observed
a mgnetospheric Ot burst event just on the outside of the dayside magnetopause.
Energetié oxygen ions were seen to flow downward in the magnetosheath. The
appearance of this O* burst event was in close connection with the strong southward
interplanetary magnetic field. The Principle Axis Analysis (PAA) indicates that
the dayside magnetopause during this time period was a rotational discontinuity,
magnetic reconnection took place in the magnetopause current sheet. Observations
showed that reconnection was of the quasi-steady state type and that the Ot flow
has a southward component. Both normal and inverse energy (velocity) dispersion
were seen in the Ot flux enhancement process which were caused by the Time
Of Fly (TOF) effect of oxygen ions escaping along the reconnected magnetic field
lines. Only O* can be transported by the gradient drift from the magnetosphere
into the reconnection region, therefore they can be continuously detected in the
magnetosheath. The escape rate of O in this event is estimated to be 0.61x 102351,
which was approximately 33% of the total input rate of the ring current oxygen ions.
It is the escape of a great number of oxygen ions from the duskside of the inner
magnetosphere (ring current region) that leads to the pronounced asymmetry in the
ring current ASY-H index.

Key words Magnetospheric Oxygen ions, Escape, Magnetic reconnection,
Magnetosheath
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