$21% B = | B oE ¥ W Vol.21, No.1
2001 4 1A CHINESE JOURNAL OF SPACE SCIENCE Jan., 2001

R RIS B 30T 25 -1k P
Wb % 5 16

kelH! FLE? THEHF? BMEHS
HRRKFYES BT ERARE SR 430072)
2(hE M ERR Y E 5 HETIT)
SHtmAEHERYE )

] -2

Geotail BEKIHBERPA T oL B BERF 4 P BHERKKS) (Dst <-25nT)
gy (Dst > —25nT) ML HH. GREY, HEEBAHERTH, £ X > —16Re
DX BB (F 5—8mV/m). BIEshHEREGHMEER-EBN X, AR
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ERAOFBATHERTHIESIRE M EAOMEH D). SR FERKE
BEREERFEFEABMEREHIFBRRES. EHFEFFEFPORGEXTE
FREEENEN. BN, BEXREHER. H—T7E, ENsEEEERE S
MERE. TRBAKAHBE RS LN R EMER 7 AR SR, 5K
AERIBARR I (AT 10—20mV/m)M2. 5X e 37 () WR 85 Lo BP fF R 3R T i Xt i vl
¥ (1—2mV/m) BREL. DERHIR C LU TR 5 MR 2) 5 & feh 715 5 &
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BT H RN TFRMELIAERGNFE, BENBERGRSHHITHARRAER
RS, Geotail TE7ERHM RS T4 A o Y H 500 25 152 AR A4 B () Bk o R 35,
BREEE O ST XHBRGHEISE, KAMBOBEHHIE X = ~15Re 2| —9Re
XS, SREGS R X — K R B R R E. Ak — Pt S
EEFAAH R KR ARSI MR ST ER. SRRY, MR ERGH
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A ICAEF H Geotail TEBE|K 12s ¥R BT, BIHFRER THE (0. BipR
H—XfHiFE 100m WREFLERAETCEARMMFEANER. DEARM S RIE
mikfmhy 87, HHiZPHREA L MAKEE, = GSE Bk X-Y FH. MEMHH
BRAXFEAKN X MY 4B, EHNERELTERATEALIRR. BAREFHE
KrIEZRERHTBENME, RMNAFHEE, 7B, KREETLRAEETNBETEH
SHEBEHMRE (BRAUBETMENREEE S5 32—39keV 1 8—38keV). AIL{H
HESmRBHENBE FoHE, RE. ZEMES. B, BHTEERNFIENEN
BEHRES S [7—9] FEHPNE, ATABRTHEENRABNEMBEENEN, &
BHMRMBE -FHIRE. BYBE O 4 B, ORBIRELE -1-—0mV/m ZH, FHHE
A —0.35mV/m. FEHEHXREMENS T ELKMEHSHASEH AERA.

BAMEH 1995 4£ 1 A & 1998 £ 10 A #i18 Geotail TEZE TR RE B M BIE. K
HEWE L ERRE Xosm = —20Re ) —8Re, JF HE K |Yosum| < 6Re, BIZEFHHE. X
B GSM R KHEELF, Re RHMEEE. B, BARNTEEREEEFBHF
BME, FUBMERSHOBEERBVESFOLZEEFEA D, BBRAWXE [10) BEE
KEFH G > 05 FHNEFHMERTBEMEE, BHEEBNTFIERMEONELR. X
MERTEAESLERTARD, B X 48 B, |/ (&XH{E/NTF 10nT), BHR
A5 <05 MABETEEANT 0.5keV, IFEKBIEMAMRE. XM BEEHH
FHEI M. 5K 6] K0, — Mk e15 (impulsive electric field) F4F# & LA
XFE—BHIE: B E, NEELEXT InV/m, ERXAEKXT 4mV/m. ke X, #%T
iR RIRZE R R . 05 B X R I K B 4% B B 18 (B BR /DN T 1 min, EABEER—
Ak oh e 35, BT B BOHE B £ K 2 HORK b e S B AR B R M B TR AR SRS
REFRES. ABRASIOEERTFREE N BFREN z 78 (BN HBEXRHY S
B) FEKT 100km/s, H HEKXMEAT 300km/s. M TR EIFHSE, Dst mBHHTF
BEMNSAWY: BWHFESHE KRy BWsMEE LA Dst < -25 BMTE,
HOAR O M #  R) (REERRY). X B SCEIPR D 7 8 30 B R X 3R B IR S A2 i b R TR B
e, Wbk anBEaa 58 4, B#NE 164 4

5 Geotail TEYE R B {1 WIND ©ARMI B 1T ERR#Y (IMF) tifE A H
FEEL MK BN KTERBEEID &M WIND RMSEE 6 T A B A bR 2 18] 19 K
FHR AP, ZEMUENKHARANSE FEMTEREYS. %2 CRNEETHRMESEIERTA
Coordinate Data Analysis Workshop(CDAW) W3y 3. REKMBEEIZIHEN 3, halk
FEARMAPER. BRAVEAHIR 1min PR M.
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A — B FE 1 44 Geotail TEFE GSM A ¥R (—10.63,5.87,3.17) Re AL 2 K
— M EGES. BRPMBAEEALIERMEHNTLMSR. ALET, BYE
HIGR GSM MR RFHEFHH=140E. BTFEE. BE. EENIEARRATHNRER
. GHERBNEE ANLETELEE) PUBKEH. XBEDEAERLEFH T
R, XTHEBEF L C L MNB EEH. EEBTEETHENERERS, A8
BTN FHUESEOMETE, LG MEETRNER/NT 05 REBRZERIYR, —
AR, HIEENRKT 4mV/m, N KOG ERABES, B. 2BHREmM{LA 3nT.
B—MRE%, BAKE 42mV/m, SHFEN B, 38#H 7oT A 26nT. B8R0

Geotail 1995-05-17

16 . L .
1900 1910 1920 1930 1940
UT

1 GSM AFFEFFERNHEH TR (0T), BTEE (cm™?), BE(K), ATEEN 5B
Ve(km/s) IDEBFRFRETNET y 5 Ey(mV/m)
Fig.1 Displayed are three components of the magnetic field, ion density, ion temperature,
ion bulk velocity Vz in GSM coordinate and cross tail electric field in SC coordinate.

Ion G; is also shown in the panel of ion temperature in dashed line
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KIEIRE A 24s, RI|\EX, EMNBEBMER - BRHHIFR AR S, BEE, KE
3 5 B 15 B AR AT AR E AR 2k 10,

B 2 RWshFOREER ik ob 5 H Ey, 4B SK RIS EERNRE RS &
B, = WK P4 E, M B, RESD 3Re REIZRBRT |Yosm| < 6 Re KIAH
W) Bk b i 7 BB FH AR FHRREN. S0 =RBHH 1020 HEEhE Kb
HEN, BIERABKT 40, @ kb HE4A 3060 4, HIE S KT 1000. AT
BEREEL, BPEAEHRES XBEMUEHENTEBEPEENIRERE o SHIEKF
PEAT R, W EEA MR EEE. B 2 TE s B P8 4 R
BK. WHLE Xgsm > —16Re M KIRA A NEE, EI0SI0T 15 ) 350 H g P o 1) 39
A, mHHRAEEREBROMLE (Xosm > —12.5Re BIXIH). X 7 B 5h ot 53R 1 Bk
WG AR ERIEMIRONE. ABNESKHEGHEMENK B, 5 E, £R— B
462 o 00 BE S IO ORI T SR 3 B . BT Ey 0 B, ZERY Xgsm = —12.5Re &, T
BRI K RZA —15.5Re. B, MAR LAEY: (1) BMREDFHENLMEERMERF
PR, X R L HE AR OB B TR AR AL, (2) T A S R R 4 ) B AR
., XE—MziiEdE. WNE 1 BEF I ket BG5S #EG e EIRA (B, tRERNN) F
FARBER. B UG5 Bk IR RE B AG B, 151 7 6 (67 5 P b 108 377 B b0 B B 978 L3R
BE. ShFIBEMHBRAIERES B, O BHNEEATR FEER
B, KrreRHR SR BEE FRBEEN. SHERM Xosm > —20Re K EERE 1
R, EEMMBHSETEENREIRGEE, Bt BB B Rk sg P

AT FHRBIEA 4 %40 T Bkek o035 B3R ) BL7E B MO BRBOE 1) X3, BRAT 1% SR Bk o
BT RE@ERN “BR 4E. ARBRIEESA KBS FHE 45min HHLEEF
R R REAL MBS B FE S th7E 3Re KT BRAEERFH. BB IR 4 R B4
[Yosm| < 6Re XA, X 45min WS E P RFH IS, RIOEHBPBHERFAK
| BIANTFHIMARTEIME A4S, HE 3 TR, BN EREEHELL S

9 r r . y 20

| Yoo | < 6 Re | Yoo | < 6 Re

E | o "\\“Disturbedtime
S" S S 0
\\‘ \ g--
R Quiet time
Pl L 5 I y ‘ ‘
% 10 2 .4 16 -8 20 - 0o e 0
o ke Xops /Re

B2 E, Ml B, #§ c PS4
Fig.2 Spatial variation of average E, and B, along x-axis
(The parameters are averaged in each 3 Re bin over the data samples

within impulsive electric field events)
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18 WS HAIMEBIMEETER PRERGN SR 13
15 _— T T 0.6— T T
| Yoo <6 Re | Yol <6 Re
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£ *~. Quiet time ;_ Quiet time
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Disturbed time \. Disturbed time
0 N N N . 0.0 s L L L L
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B3 BrbtIBFFHET 45 min FOSEFE A P
B, Bl X I8P 4m
Fig.3 Spatial variation of average B of the
background magnetic field along X-axis. The
data used were those within 45 min before

the start of each impulsive electric field

4 BReHIB AT 45 min POSEFEHRH
BFELE X BT aE
Fig.4 X-dependence of the average ion

pressure in the central plasma sheet

R, mHEBAEAN R XRNEBNERFEABRE, FANABIBR AL
218, TEARMTHBREZLNNE. MILZT, BRBPESEHFHAERE -
B, AR PEERFAEIEREN (FEAREKRY Xesm = —12.5Re &b). H 4
MEFEAAFIELTX—H. WINETFENE -12.5Re LAMREE#BN K, RiE
£ —12.5Re AR EF. XUBSHHHEFEERFAUBIELROMCE K, &
WXARREEFHERNONLR, ENUEEREWIR ERFETEAFEFRETL
BFREN M, RS TFHERTFAEANTMENME. XEETFEHTMELASR
ETEETHRESN. HESETANSEETFERLTENFERES, RANSRTEE
NENEETFHERZH TEE FERBEANBENNEREAMEREH.

0 -~
. Quiet time
T <B>=-15nT
/""""1—-'\ LN __.,_..-r"".”.
= e L *
K o -0 o—e
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-3 \.\',.‘./ "Q/ *
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B 5 s RS ATE BB Mt RIHFFIRET 1 h IMF B, BER B3R

Fig.5 Time variation of IMF B, within one hour before the start

of the impulsive electric field obtained from the superposed epoch analysis

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



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

14 = | @ ¥ % # 21%

B fMBNEREENERSTERES (IMF) £FAX. BRAIXMTER#ES
madbi 5 & B, 4F T i F & M54 (superposed epoch analysis). B 5 &%t & A~k vt .37 7
#¥7 1h (i IMF B, % 3min BN FHERS R, R, W0REXHRA K S
i, SR BHEAMN N AR RBENK IMF B, gikH. WIND KA 88BN
R PE B A 2 T0A B [H] ZE 5B (K29 10—40 min, K81 T WIND 52 TR E B), iX i [h)
IR EESFHERE. R RS A R B b B35 IT w0 69 IMF B, ¥0 88
XREN SRR EOE RS TRES R ARSI 81 10, T dmi ik 5h
ERHAETERRKSBEAN. FREUNEMENIFNERTHR. HETER &
) IMF B, His8l—EMBEMFPLE—SOREATREERR " B5 F—1HEY
74 R 8 DU B 1 Bk vb B 35 JF AR 69 IMF Ea# T (B, AR X), FHEE/N 1.10T.
BADLHGE IMF B, X, BAamHEBERRNBREEMER, CALRENEER
. XERBBHANNEFETAFERNFH TR NLREREDERGRE.

4 WRMERE

HATE N AWER, RNTUSHNTHEAR: TEREDESTE R, @iz
EHRANAEKRE BITERUGSHRETNMGEE, FEZNREREHERKE, 3K
ZFETFHRAITERY, SETERFONIRAEEERR AXFOXET, Sihn &3
AHERE I Bk b IR B3R, HH A E R MR R (Xasm = —12.5Re LIA).

Pkt R EE R MENEERR I SHBN NI ERFSH BN FELBDERT
BRPEMENMAZENRZAEEENEN. ERNEGAENTINRI ESRE.
M FRFHHIR Of BT, £S5 B ERHER Mk B I mE e 8 R L RN,
E SR AN E AT AR A . T Ak 4 B AR XS T4 s A % (18
EMEMR FHEH E x B BB EBEREE. BEHHAMEEREBIR, BRER
FHWMEFRMRZHAEE, RIEH EA I ARG, TR L%
BT AR R R U0 F M 1) 5 BN AR AR BE SR Bk e R 3%, BARA XM AWE A LI T
RBE M, B0l E0itie, 7358 BT LUHE W RE L8 3 3 6] B 58 e g = A i T Ry gt AT
REE AR IR MG BIEH ST, IBFREERAATABENERSEURNAER
TR A MBRAEW. YR, AXNERETHEREX NERNOEE, BARMNBEHH
WX RMIAESR, BEARKGESS TR R AR E.

MiZiEH, AXKSha RIZHBMSHMETHE ORI SRERN W, £ MR KR
HAlH) Dst S8BT REB/ME, RIEHHBRWKE. LUFER Dst 8/ME X F¥g ke 5235 R 5 A4 #
B2FHMEEN (LEELHBRENHNE) RONTBMNOBEEALSGE. R, FOER
#) Dst KR F R4 GHE, MHEHIXENER: Dst A—NB/MELRTEREN
FHTRE, HIAS MM ANANEZES MR/MEREFSRMEE. X0 U R
5 R EHAKEM. B, RIOIWBEEPHRBEELARBE, K4EE Dst ZBT
BBk RSB ERNRUBE TSNS, BT LEEER, WATERE Dst = —251T
ARBEARR MR K. e XWishHEaa s THIERREHE. &N
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Wi HEANG Dst AR, RIAEASFE Dst /D, BESShAEEE S Bk of B35
M EFBLHE. X %E Dst = -250T A REGS I ERERK. A5, Shkitwig
MRS, URERERBNEMEHESFRATERRENRERENESR, thiy
LA Dst = —25nT A4 5 R 7% P8 shANHE 5% 0 B35 ROBR T Bk ok i 37 E M X AT

i FERBBEAFTHERESFNH (Institute of Astronautical and Space Science) #{it
Geotail DEEIZ. BHME R FA%IE. WIND %A %38 R M Coordinate Data Analysis
Workshop M35 F# (Mhk: http://cdaweb.gsfc.nasa.gov/cdaweb/istp_public/).
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DISTRIBUTION OF IMPULSIVE ELECTRIC FIELD
IN THE NEAR EARTH PLASMA SHEET DURING
STORM AND NON-STORM TIME

TU Jiannan! WAN Weixing? NING Baiqi? PU Zuyin?
1(College of Physics and Electronic Informatics Science, Wuhan University, 430072)
2( Wuhan Institute of Physics and Mathematics, The Chinese Academy of Sciences)

3(Department of Geophysics, Peking University)
Abstract

The electric field data obtained by the Geotail satellite in the near earth plasma
sheet were used to analyze the spatial distribution of the impulsive electric field
during storm (Dst < —25nT) and non-storm (Dst > ~25nT) time. It is shown that
the strong electric field (up to 5—8 mV/m) associated with the earthward fast ion
flow is produced in the region earthward of —16 Re. The electric field during the
storm time is stronger and occurs in the region closer to the Earth. The stronger
electric field that is located closer to the Earth is in association with the thinner
plasma sheet and the closer distance of the plasma sheet inner edge to the Earth.
It is inferred that the substorm injection during the storm time is more efficient to
inject energetic particles into the ring current.

Key words Magnetic storm, Near Earth plasma sheet, Impulsive electric
field, Fast ion flow
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