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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.
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Table 1 Statistic information of CMEs in different angular width

during solar cycle 23 (1996−2008)


n 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

 
 9953 2810 614 170 56 6 397 14010

 �n/(%) 71.04 20.06 4.38 1.12 0.39 0.04 2.83 100
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Fig. 1 Comparison of the average numbers of sunspot (a) and CME (b) in different years
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Fig. 2 Comparison of the average numbers of sunspot (a) and CME (b) within 0◦∼60◦ in different years

D5 1136, N.3 2002 i, >FVWD;>lVW
D$6//m5 2 i. >mVWD, ?(P#$WD
5 1357, N.3 2007 i. IJ 0◦ ∼60◦ CME $V
;3 2007 i43 1357 (FVgbo&$./, @
5 2007 i)*'(pM%&k, 39Bk$)*'
(q6r+29B=$ CME (%&_s$qr.

YZ [8]WIJ 71◦∼105◦$ CMEo5: CME,

sBN: CME t\V$WWZp. <HYZ [8]

n]aF 1997−2003 iT/$ CME, @B, (YI
V 23 9: CME ^[0WWZp, l 3 qNFI
J5 121◦∼180◦ $ CME ;);)*R6;$gb.

Dl 3 ffhN, IJ 121◦∼180◦ $ CME ;)3
> 23 )*'(9T/tNtWW]`Zp, @FZ
7;YZ [8] : CME t\VWW]`_J$Z7(
F7$.

IJ5 360◦ $ CME Lo5uo CME, liu
o CME $V;;)*R6;i^D\6/@X$
Eg9l 4 jm, DQ 1 2l 4ffhN, uo CME

$V;0RVWD, >FVWD5 63, N.3 2001

i. >lVWD$V;5 59, N.3 2005 i, >FV
WD;>lVWD$6//m5 4 i.

2"vwpuw

Q)E 1996−2008 iT/\RIJ CME ;)
$``]a, ffI39rZx.

IJ]d5 0◦∼60◦, 61◦∼120◦, 121◦∼180◦,

181◦∼240◦, 241◦∼300◦, 301◦∼359◦ f_ 360◦ $
CME ]dO CME N;$ 71.04%, 20.06%, 4.38%,

1.12%, 0.39%, 0.04% f_ 2.83%. > 23 )*'(9
T/IJ 0◦∼60◦ $ CME ;)N.mVWD, >F
VWD;> 23 9)*'($Wivr, >lVWD
N.3 2002 i, >mVWDN.3)*'(pM%
&k$ 2007 i. IJ5 121◦∼180◦ $ CME ;)\
6/$]`[0WWZp. uo CME ;)\6/
$]`0RV\V$WD, >FVWDN.3 2001

i, >lVWDN.3 2005 i, RVWD$6//
m5 4 i.

IJ5 121◦∼180◦ $ CME ;)\6/$]`
[0WWZp, ;YZ [8] jwN$: CME [0W
WZp$FC(F7$. <Huo CME $>lVW
DN.3 2005 i, _YZ [8] n]aF 1997−2003

iT/$ CME ;e, @f5(YZ [8] [/.uo



���Q: R 23 �S�T� CME UVWXÆ��Y����UZ� 229

n 3 o
�� 121◦∼180◦ CME  
 (b) �����

p! (a) 	��
Fig. 3 Comparison of the average numbers of sunspot (a) and CME (b) within 121◦∼180◦ in different years
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Fig. 4 Comparison of the average numbers of sunspot (a) and full-halo CME (b) in different years
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