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MR RREX R, FIRESMARIR .2, #Eit, 44% B2 L Fior &
B O, HETSE T RKHARBE Pay SHZE S AR AR EBHENR, CHERALRE
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BE) GRARAKMRIG TR . 47 B B Ik mic Lt 1] 7 TR 2 5 DL B9 B R ik o 540 2 —, et 3 48 ] T T
S5 BT PR R R PH XU I R, SORRH XU B R Bk o 358 . 224 DK BH X 3l R ok o 25 4 4
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KRS HOHE M, 580k LIS BAH G A X AR, Br AU AT BB ik B 45 il &
TS R XA 3 A4 T BB RE7 # A DG &, T H R 48 75 H S W i 7 J2 R 48 B TR AR 016 75 1] H
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ok WA, (HI2R 23 WaA ., BOCRER KB AL AE. 41T BRI R
SRFSE FE AT, K FH XU B He G 5 AN 5 1A 55 W R AR ' R A D3 ] X AR OB R S (57
55 16 3 FR R SR 5 AU MO B B —HE) , T ELZENA B D7 (Harang discontinuity) B, HI%sst
TR IR K SO IR, T4 KO RIE 30 & 36, B — A B3 10~15 h
7 BRI TR R IE D). TEFE TR A X, W2 B E R4 5 ek 7 RE i ik
ISR E, XBEN 4IT R AR B, S EERSMA TR, FH ARG
R 3 FE RS AT A BERE R F 1 (K S B TR, PRI R T %) | il — M X
LS, BIFEREE T2 T, 17 BRI X3 KR B2 1E, A BEx 20 il k F
MHIER, miTEBREE & AL m fmEs 3 B H X3 B2 RS, sEIT RIS & LM
PRFE I HRH X3 R ARG R, ERATREA SR AR & A, XU T KX E Pay
FMATERR#Y B. s RAEEEWMKHER - HEMEGHWESSE, UIRETFRAULE BER
—ASEBREHR TN B SR, SIS E S T —5 P,
2.4 HERBH

Boudouridis %5 A FIf 4 BE PS4 TR (DMSP) AR A POLAR Kt UV BRLMI%
P&, AT T ARATRFR S TR EE XK BH XU 3h Rk i A pm 57, 2447 BRRfi hia e
A, WOGILT A R B R R R AR R Bh, MaE X K m R 2220 | 4
KPH RS RS 38 2 BT RO A7 SRR BT T8 (L s 1) B, 720U 7T LA LI 1 46 B
WA M R gh, (EETE M ORFEAAS ., (TR I S 258 XA S B & H 11 B B AT
RS TIER S BN, Zesta ZEABFIT 1 B30 Bk o 5 H X L (4 25 1K W B R LA,
KU KBRS ERKEAER TRZE, 1 XZMER (FAC) #5%, J+H 52 HEMRIE
B2 R R A, AT F R E M TS E 80° BT 2, Lukianova % AR M 35 K 4K
B (PC 45350 BP0 T AKPHRBNE SR LT 3E K s BRI 24, PC #5802 5782
~ E B R XA G B B2 IS AR R A SR EE R T . FERR AT B AAT, BEEKIH
KB EZEARIE TR, PC fBCAH 2R RME TR, X 3R B KFH XU 3h ik oh 4540 7] A5 | i 25 FL 3
DLB AR X LB JR DP2 B A MR A (L. KPR BRI,  PC H5 5B Fi
AAL, BISE A T MG R LA (RIAR) , WS S SR HE A T2k T BH R 3 F koo B3 2 i
BIKT (GEAR) s KPHRENEZRI/MGE,  PC HSEOU S MR A2 4E, B S5 A EFBM
WZEM, BEIS 2SR T, W(H M — M Hr4E 3 min , AETLIETZ] 5742 B4 S0 AE 45
B BT BRE 20 PUE R B R R BRI BT 2] —3, X R KH X3 AR &5 5 | AR
FEXE U BRI AR A, X L AT T 25 i 2 T 0 0 6 R P00, T B ) Wl e T 9 R S AR B
B 1 3 R R 2 T 4 [ 0 28 SRS LR 9 PC 4B %084k, Lukianova %5 A% B PC 45 5072 Wi i
0L TSR (24 | 5 38 BT BFL RS FE AT L bl % R JE X 0 i 2 T R .
2.5 HIERESMESEE T EEOSL

K BH R FR ik ok 4 % 2 7 AL T et 2 AR SR AR 3. L AR, AT EFRa



4 35 Wk W, S HUEREEJEAKH XS Rkt 45 T A BT T 0 337

A B4 A FH XU Pk o 1 50 25 S B BR (7] 25 L8 X380 R AL T SR 2N AR, AR TEFH IR
AR, ZAECHR TR MY Lee SAMGE T 4 1M A AR B X S ik B 38 5 1
o R L o P A, BB U A R VRO T TE A 64 (Sawtooth events) 1), K BH X3
ok e 5 4 S5 B0 R4 T RE L 208 Hk AR AL 5 W I AR S TR 1 (R 28 BB R THE AR A IR R
A, Lee SEAXTHLHFTE T A FH K3 H 3 7S 2 Bk F] 22 YU b 78 i 2384 5 WAk 1%
ANHIZR BT ORE AT R 2R, KR XE) E Rk 2544 5 2 R T8 AL AR . 7655
P AL AT BFR R 2500, SRRk b 854 S BOREE IR 48, 51U B REBL AR 11
TR0, Ryl BN ST R AR RN, Lo Bl R BRI, B TE AL AL
B TEA SRy, BRI T SR A TR, (EAR R AR FHX B Rk ol 454
H R Tl B IR S RIUN R THEAWR A, ERFERM &M T, FENEK
RS, 4T RFRRES B AR fih by % 55 55 B M G S 25 1 T RO IR THE A BLRARAMEL, H
e T HORL T HEA R X R, A ETE T MERE LN EI R B RUEAN . 7ERFSE58 /[ 7lE
GpZ&AF T, SRR RS54 5 1E Bk 78 AR B DR 3, BIAE 1A FH O 2R B H R R R 48
SRR TE IR AR, TEBCIN U B BTN R R TE T A B TR R
ARSI, E 5T Tl B B SE R s TR0 P s R T B g R, (HR
TEEEREAGEY L.

TR F?\i’%f(’&
X §—P (EER
Prad b
]
Y —> v SERIkED

< KX T
+
_> i,

~a A

i —>
B 1 FTERREIE R e G i R ST g 10

2.6 R

TERGRREMIX., KFHX B H bk vh 4544 5 E R B R R 46 = S SR MG 7E LB+ Lo #h iy
RRIGTR, —WIFRFEX—BARKIERERIR ST . Ji % LA PR B f#fE B Ak ST B
%, Sugiura S AR H P XU 3] e 5k 35 38 55 18 # BR R TOOBOR RETRAA I 3, 16 3h 5 ol
BEAFEHMEREIRGE, RERN RS SRR ERRY BERR 2, SHMEARH,
Kawano 58 A B9 Rl Collier 55 A B8] #2111 “RER EAE” AIRL 3 ko G5H 7ERE B h 695 R, 1
BRI FE TS ENTHER TN B PR Bt ERE R, R -5 e N 5 5 i 3 I R4,
T3 T #E BRI AR RAR Y R SF B Tz, B LAl T “RAHAL R . R
2 R T DA EE 3R T DA R, T R R R A P XU 3R 2 T P P (A 3 o 1491

B2 B3
—lobe _ K Pyy sin® a + W 4 ngw K Tsw (1)
2p0 2p0

H, Tsw BRMHXEFEREMRTFREZMA, Py =nswVdy , AKMHRIIE, Bsw



338 X X ¥ # B 28%

nsw KRBT 3B E; 280 K R RE, AT RKIH X T AR
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[ B:  02:00 UT—04:00 UT , TC-1 EEAM FREEFEM (MLT 20:13—20:32) , FHHALAF
WRFE W, XA L E TC-1 WL A LB R M S5 8 F AR S B E e . XSS E
B BT s EEKR, AN RE (2910 nT) M EMAKEEE (0.3 cm™) |
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R AT LR, R ORI B R Rk T DA R A AR O I (H LR R A (L
B BLTR) . B FRERANE, AN RMESILFEE sy ~ 90°) , XK IZHY
SRR MO XA, RTWIFE ST RAEZHT, sy THZH 50°,
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35 ) Il 1 12 I—_/_/-‘-.,—I,_/_ 1 1
uT 02:00 02:30 03:00 03:30 04:00 02:00 02:30 03:00 03:30 04:00
MLT 20:13 20:17 20:22 20:27 20:32 20:13 20:17 20:22 20:27 20:32
X(Re) -755 -7.73 -7.90 -8.05 -8.19 -7.55 -1.73 -7.90 -8.05 -8.19
¥Y(Ry) 11.02 10.87 10.69 10.48 10.25 11.02 10.87 10.69 10.48 10.25
Z(Re) -0.83 -1.00 -1.19 -1.39 -1.58 -0.83 -1.00 -1.19 -1.39 -1.58

3 02:00-04:00 UT, TC-1 TLEMM K Sym-H 550, F& K i ME &k
X R AE TR A R I AR A “Response” HBRARR, ML R SIH “SI” R
3.3 2004 % 11 § 7 H 10:04 UT E¢
2004-11-07 T 10-03-45 UT fffir, WIND KHEFEAL T R ~(199, 43, —33) R (GSM ALAR 5
T) &hmE H 50 1 FlAT BAREE. & 4 4 IZEBE R A, BIR AN E SR 2 M
A, HABu A <S” fras. UM, R, iR, BUEE, KHXEEUKIIE
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Ik . o BRAS SN, TS SR A T Al R, Wl B 480 km/s . KFHXU B ETE
JUArBhP i 4.5 nT BN T 49 3 f%. 7R RIAZ w1, TR bR, Bt S m, #de
M4 R E R, 4 min [T A AR M WEE, 48 min J5, ZMEEEHIZTIET 10:52 UT
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(W 5 AHH) . TERE kol X IGTRAT I B, B 7 B SS ARG TR RREE LY 22 min . [ AT SF BT
WRIZ BRI A LT 6 min S JH AR HEFIAIR G G0, 58 TRt o] DL S 5 F ik
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Progress in the Studies on Earth’s Magnetospheric Responses to

the Solar Wind Dynamic Pressure Pulses

YAO Li*2, ZUO Ping-bing?, LIU Zhen-xing?, CHEN Hua-ran®

(1. Institute of Geophysics, China Earthquake Administration, Beijing 100081, China; 2. State Key Laboratory
of Space Weather, Center for Space Science and Applied Research, Chinese Academy of Sciences, Beijing 100190,
China)

Abstract: The solar wind dynamic pressure pulses (DPPs) are a kind of important interplan-
etary small-scale disturbance structure. When it interacts with the magnetosphere, it will cause
global strong disturbances in the magnetosphere-ionosphere coupling system that affect almost all
major plasma regions and current systems in the magnetosphere and ionosphere. In this paper,
the recent progress in the studies on the responses of the magnetosphere in multiple spatial and
temporal scale to the solar wind dynamic pressure pulses is summarized, focused on the obser-
vations and the physical models. In addition, we report the new observations of TC-1, when the
spacecraft is located in the near-Earth magnetotail plasma sheet, that the interplanetary shock
directly drives the enhancements of the plasma oscillations in the magnetotail plasma sheet. The
shocks are observed by WIND on November 07, 2004. Prior to and after the shock, the IMF
is either weakly southward or northward. The responses of the plasma sheet to the two shocks
are intense and much similar. When the shock interacts with the magnetosphere, the magnetic
field impulsively increases 12 min after the geomagnetic field sudden impulse (SI) judged from
the Sym-H index change, and the magnetic field line is stretched. On the other hand, all of
the ion density, the ion temperature, and the velocity of ion flow in the plasma sheet increase.
Interestingly, quasi-periodical oscillations of the ion flow are suddenly enhanced, and the plasma
flow is basically perpendicular to the local magnetic field. The responses of the magnetic field and
the plasma are nearly simultaneous. The responses in the plasma sheet are probably caused by
the lateral compression due to the dynamic pressure enhancement downstream the shock when

the shock propagates antisunward in the magnetosheath.

Key words: solar wind dynamic pressure pulse; interplanetary shock; magnetospheric responses



