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Abstract In this paper, we study 123 solar wind dynamic pressure change events, not including
interplanetary shocks, with statistical methods. The results indicate that the geosynchronous
magnetic field 2 component presents strong positive response to solar wind dynamic pressure
changes near the noon meridian. The amplitude of geosynchronous magnetic field response shows
an obvious magnetic local time distribution in our analysis. The largest amplitude of geosynchronous
magnetic field = component response to solar wind dynamic pressure increase events is found at the
pre-noon region, and that to decrease events is found at post noon region. On the dayside, the

amplitude of geosynchronous magnetic field x component has the best correlation with the square
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root of the solar wind dynamic pressure, especially near the sunspot region. To the same solar

wind dynamic pressure changes, the response on the dayside is significantly stronger than that on

the night-side, with distinguished magnetic local time distribution. The dependence between

geomagnetic indices SYM-H response amplitude and the square root of the solar wind dynamic

pressure is very distinct, especially when magnetosphere is strongly compressed. The amplitude

of sudden impulses (dSYM-H) correlates better with the amplitude of magnetic field at

geosynchronous orbit near the sub-solar region, which declines in the region of dawn and dusk,

especially weakens near the midnight region.
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Fig. 1

Histogram of solar wind dynamic pressure events



14 T BT < [ A5 WU 0 3 0 TR 0 3 X 2K PH DR 3l 2 Al S 6 ) 3 9

B/nT

B.nT

Vi/(kms™)

PanPa

B./nT

GOESI11
100 L 1 1 1

30 ] ] 1 I

SYM-H/nT

10}
ey 1 1 ]

13:30 14:00 14:30 15:00 15:30

1 1
16:00 16:30 17:00 17:30 18:00

18:30 UT

Bl 2 2008 4F 9 A 3 H AKXz B EM

Fig. 2 An example of response of geosynchronous magnetic field ¥ component and magnetic

indices caused by solar wind dynamic pressure change on 3 September 2008

R B RCER B, 72 14 = 30UT, K FH R8I e Py M
3 nPatR M I % 6. 6 nPa, 55 B TR 50 B (&l
A D BT B A B 5 HE SRR B R 2 )
(GSE At bR 7)) #UE 73 it K290 440 km/s AR BEK FH
DRI FBE AE I 1) 3K % 1 0o R P R FE AN AE L UM L1
20t K2 53 min B 3k U ER B2 05 Bk 1% 2 A
. Bl 2Ce.DBIR T 78K H B K4 3 8 5 — B i
@ A GOES11 #l GOES12 #£1ll 2] () GSM A2 bR &
MK [F] AP BIE R = o 5 KRG AR B SYM-H Y
Ak E T T DUE AR 15 2 40U'T [6) 25 B iE 0 3
i 4 B LA TR s HE BT 58 SR B4 58, 53X AT LA
SR )2 W S R0 M T % % 14 2 30UT ACE TLAL W
3] £ 2l 18 T =5 424 1 o 1 3 — i 1o B 200 9 JE 1L
S E B 2K 2 70 min, 52 I AE 5
FEAE LT min i) 22 5, Af BB JE DR 2 0K BH XU A% % o 72
R A TR RAE . N 2 iRl LLUE A
16 :10UT ACE T XM 2] — A 2 F i/ 44
b5 AE 17 1 20UT [6)25 838 B X G 8 B0 B T

PROEE B T [ o 1 o B B R SE SR L A 70 min. A A4S
FHI AT L BE W W UE R = o i e Mg AR
e SYM-H X7 5 Bs A FH R Bh F 59 R 2038 3h B A 1
0P TR L MR SY M- i o i R A Oy W
[vi) 25 29003 0 g ) 07 8 0] 5 GOESS T v B A K.
Kl 2 GOES12 T3 A i #4800 21 % me 1 45 W S5, I Bsp
GOESI12 4 7E 10 :40MLTGE4-[5) . 1fif GOESIT T3
PRI 3] £ o 7 95 55 B GOESTL AR 7E 06 : 40MLT
CRMD . ST S 13 KA 7 B )2 1 3% % K FH
JA By . 1) 7 658 5 o 7 JH Al DX A X 452 55

4 Gt

4.1 RSB = 583 KRB EH 389 Rz

3N T IR BE#E Y = 43 f5 Wi VIR dB.
(L He Pt 3 21 38 6] 22 Uil 2 05 19 50 — A g A
UL E - S I 8 B 3k AT — 2 8 R (AR b
WefE " dB. i R R < 0 e AR B KA X



10 i BR ) PR 2% R (Chinese J. Geophys. ) 54 #
(b)
+
0.5 Pressure decrease
_ q-:-l 0.25 Curve fit to pressure
8 = b decrease
3 =<
% %Eﬁ U . 2N 0
Pressure increase
-0.25
Curve fit to pressure
-0.5 increase

6

§ 10 12 14 16 18 20 22 24

MLT

& 3

0 2 4 6 8 10 12 14 16 18 20 22 24
ML

[l 25 BUE 3 = 43 5 WA L i dB. (a0 B AH X W N7 2 dB. / AV _B. (b) X 3y J5 s 9 40 06 &
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geosynchronous magnetic field response on magnetic local time
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