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Distribution of CMEs in Different Angular Width
and Its Relationship With the Phase of Sunspot
Numbers in Solar Cycle 23
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Abstract In this paper we statistically analyzed the distribution of the numbers of CME with
different angle width during the period of 1996—2008. Then we obtained the relationship between
the number of CME with some typical angle width varying with time and that the sunspot numbers
varying with time. The analytical results indicate that the numbers of CME within angle width
0°~180° make up 95%, full-halo CMEs make up 2.83%, and the quantities of CME within angle
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width 301°~359° make up very little proportion of all CMEs. The CMEs of angle width 0°~60°

have three peaks, which doesn’t match the characteristics of sunspot numbers varying with time.

There is no two-peak distribution of the numbers of CME within angle width 121°~180°. Moreover,

the distribution of full-halo CMEs has a typical two-peak structure, with the first peak appearing

in 2001 and the second peak appearing in 2005, which is not synchronized with the distribution of

sunspot numbers.

Key words Solar activity, CME, Angular width, Sunspot numbers

0 5%

H Z 91 Bl 5 (CME) 2K EKHYI R = H %2
HANTERZEEIAE, ZARERIZINKEES). A
Y CME 7EH Zi2 gl = A H 280k, Sk g
P FECRH SRR T HE L4 CME #EATTERR
=8 J5 BCORAT B H 291 5 (ICME), ICME Al
HIKSh o B AR Z 0T, g R %Ry sh R T
BEbrE iy e S8R, TBRUES B MR
R EZHOKHFRZH CME 5182 13, 5 23 XM
B E N 4K SRR R AT IR IR CMEW. K
A A BK H B B L -t 5 ICME 2% 1,
I, CME J& F 21 28 [ R SPLSIE, B mr R oaEm
. HM SOHO IER KM H &L LASCO Ff
FEXF CME #4705, 345 1T K CME SR
i CME BB, ATE—RIUGEE. FIFX R
B PR T2 AR, B HAE, LASCO W
My CME B EE . M55 B S S50 R LS EAER 2
FHERBHGE, IR E ., A ES.

IR BH BT B A DG BRI R B i — P
A, HFE—AKMHIESENERE AP EE,
GnevyshevI®=7 ISEI_-BFFE T —A4~ A BH % 3h & 3
[F) K FH 2B RO B IR A ) BEALH]. CME 22—
AMEEH RIZ R E Sl 72, B 5 RS TR AL
EARM, XX —MH, Kanel® ¥ CME # AR
AVEHAT T2, R v 0°~35° iy CME & H
E# 55 CME, 5% 36°~70° § CME 45 CME, £§
$% 71°~105° i CME i CME, 1fii i KT 105°
) CME SH9EH# 3 CME. HF R4 R, dEH 5
M55 CME 5K IHBF R 22, sl 3R o
K CME & H B BRI A6, BBV IR 2,
SCHR (8] RWFFRES 23 KFHE S A #AE] CME #H&FE
AT, HBFRWETBCY 1997—2003, F, X
A SE R K H 75 30 &

% 23 FMNEIRy CME R E K, X% CME 1y
FITETE FEIIAE 0°~360°. ASOWEEAS 23 KIHIES)AE
HAlH] CME B RE A 58 0 0 A0 R IR T i 2 AT,
FEIMHFTE T 5 CME F52 M58 360° {7 CME (1
XA AR, HE R LA LA A 98 H CME %0
5K PH B b o 1] B A AL FR AR T H . Al Ay
TR Ak T s SUASE AT 4 3R R S, AR S R BT M T
451 0°~60°, 61°~120°, 121°~180°, 181°~240°,
241°~300°, 301°~359° DL K A5 A 360° § CME i
174507

L BEatr

#&#E LASCO f§ CME %13, B[ LAfSE| & Flfh
T CME By%E, @t X% CME $03E i 5 2 A1 4 A,
BEIWAR AT CME FEFTFE 1. IFE 1
A LA ZEE ), 1996—2008 4E#AME], % 0°~60°
# CME %05 i CME # 71.04%, f55 61°~120°
B CME JA%05 FE CME 9 20.06%. XUirH,
$% 0°~120° [ CME ¥t 5 BiF CME 1 91% DX
b, mifsE 121°~360° ) CME HZEAL T 9%. HA,
121°~180° #J CME W34 4.38%, 360° A Ti#) CME
WK 2.83%, He/P IR 301°~359° B CME, ¥ 34
i 0.04%.

f4E CME SEhE s ) 9 2840 5 K RH B AR
PIEREET AL A AT Lo an & 1 PR, R 1 AT 1
ATLUE H, CME ®AEM B8O = IEME, F— ik
B4 1659, HBLTE 2000 4F; 5 A WEAE K 1700, H
BRAE 2002 4F, P MMIEEATETRIATRE R 1 47 SB=1
IEAE S 1442, HBLFE 2007 4.

FAE AN 0°~60° 1) CME MU RKIH RT3
AEH(ERE R e A AL X EL IR 2 Bf s, AR 1 R 2
ATLAEH, A9 0°~60° CME &8 BAE0F =1
WA, S —ANE(E K 1058, HBILE 2000 4. 8 Ak



2HEF F 23 AAR AL CME #45F & 5k a2 F #dsdn dh s

1 23 KBH;EZNE (1996—2008 %) HEIAREAE CME MEZiHEE
Table 1 Statistic information of CMEs in different angular width
during solar cycle 23 (1996—2008)

AR 0°~60°  61°~120° 121°~180° 181°~240° 241°~300° 301°~359° 360° 0°~360°
1996 156 34 9 2 0 0 4 206
1997 228 115 16 4 1 0 17 384
1998 445 201 25 8 5 1 29 714
1999 549 327 84 22 7 0 27 1016
2000 1058 425 94 21 3 0 58 1659
2001 882 405 105 34 10 0 63 1499
2002 1136 387 91 23 9 2 52 1700
2003 757 272 51 13 7 0 30 1130
2004 743 245 57 13 3 1 40 1102
2005 912 201 52 19 6 0 59 1249
2006 911 97 13 8 3 0 14 1046
2007 1357 70 8 1 1 2 3 1442
2008 819 31 9 2 1 0 1 863
B 9953 2810 614 170 56 6 397 14010
BEE/(%) 7104 20.06 4.38 1.12 0.39 0.04 2.83 100
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