W
@) M X F
2 E
53 47
‘{ll()l‘ ‘wlﬁ\q.

angzhou Univ rsty

N EIS B H 24 Bun sy & 4 &

RIBTBI AR =S [B) AT A4

MR T8 XOMEE XBHE 18R B2
[TINRFR R/ REY IR
WL 2022.7.20

FEIMAXEERXRXEEE 2021 ARES



)IMAE  XERE

-
S’ Guangzhou University

s FREBEX SR
o RN
e ZERIP

+ INESRKRTIE

REIUANEERXERF2021FARFR



VMK F MxREN S5

2
7, & . ?
S’ Guangzhou University

A &Y EIE( Coronal Mass Ejections, CMEs)

5 E¥)FHS( Coronal Mass Ejections, CMEs) 258k
MK E Z ERSEITERT BIN—Ma5EH. E2FEB AR
BANBEEHNELNE, FATNETANARNEEHAHAR
shpER 3,

HTCMEsR—MEXMBUFE FEBRL, FEit, ERNSIEA
BMERTTRNREZE. ETXMEREHNSIZRNARSENTF
N #HE<TWNELE. LEET. BERE. BHRESF. T
U CMESHIITR B = BEEEERNERIRE, SIEFRAHEY
AR —NER AR ER BB 5T UL

SHREARAIAXETEE (ASO-S, FEE—HLESMHAREIRNE
HIEE) , e "—#AE #HTINFM, BIARPE#Z. KEE
WMAICMEsSHYECE. B ERAMEKLLXEE, tAKEMSERXREMIRERE

[EEES
SOHO LASCO C2 SZ|i B R R SHE R T
EMAXEERNEEF2021EARER




, s r—— J I
%ﬁﬂé}i;i:LﬂEégz ‘ﬁ Eytjgi;SZ“E%iEHEij
LASCOH #1X

19955 Ji A& S ML T2
“RFHHERRCE” (SOHO) E
R KA A 4306 H 4% (LASCO) PA
BT AR B3 HF R 0 2 17 K
= FICMEZA:

LASCOH A tH =M H &
[ H ZAXC1. C2FIC3ZH N, &
M L ES, Pl
A3l C1 (1. 1-3Rg), C2(2-6Ry)
FIC3 (4-30R)

C2 2019/05/03 C3 2019/05/03

REIUANEERXERF2021FARFR



N K F f

@ree®’ Guangzhou University

BEX SR

ot

i 443 [ MR 46 2 CMEs T A e fIE A7 AE W 2 1 72 S
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fIR4H S CMEs 22 5 K FH B 1 8% 3 [X A K (Gopalswamy et al. 2003, 2010);

TE23RPFHTEBN R, (R4 CMEsHYIE & L = 4 5 CMESHE K (Gao & Li. 2008);

E24 KFHiEBN A, ML= A CMEs, KA S CMEsH B RIRE . 5%
1A o P AN BE /NI I FE (Gopalswamy et al. 2015),
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Table 1
The Values of the Correlation Coefficients between CMEs, F10.7, and CBI,
during the Whole Time, SC23, and SC24, Respectively

All High-latitude Low-latitude
1996.1-2021.8 F10.7 0.58(0.79) 0.54(0.75) 0.51(0.75)
1996.4-2017.7 CBI 0.52(0.70) 0.63(0.81) 0.41(0.59)

g SC23 F10.7 0.58(0.84) 0.60(0.80) 0.43(0.77)
CBI 0.51(0.78) 0.65(0.83) 0.39(0.71)
SC24 F10.7 0.89(0.91) 0.82(0.87) 0.84(0.87)

CBI 0.67(0.63) 0.80(0.83) 0.51(0.46)

“very poor” CME:s.

Note. The values in parentheses are the correlation coefficients without the

* SE23ME247550E, CMEs, F10.7HMCBIRYHX REHIZEF m) T 88 5 ILERRL I A58 550 70 X (Bilenko.2020)

* S5/ARGECMESHXRBNER m) 5/REECMEsHREXEFNSE LT
* FEB&“very poor’CMEsy 251k
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Table 2

The Values of MCCs with Confidence Intervals and Their Corresponding Phase Lags (Units in Months)

All

High-latitude

Low-latitude

MCC

Phase Lag (months)

MCC

Phase Lag (months)

MCC

Phase Lag (months)

1996.1-2021.8
1996.4-2017.7
SC23

SC24

CMEs-F10.7
CMEs-CBI
CMEs-F10.7
CMEs-CBI
CMEs-F10.7
CMEs-CBI

0.58 +0.07
0.52 +0.09
0.58 £0.11
0.51+0.13
0.89 + 0.04
0.69 £0.11

0

o Cc oo

0.54 +0.08
0.63 +0.08
0.61 £0.11
0.65 +0.10
0.82 +0.06
0.80 £0.08

0

o O CWwo

0.51+0.08
042 +0.10
043 +0.14
0.39+0.14
0.84 £+ 0.05
0.54 £ 0.15

0
=5

Note. Negative values indicate that the CME occurrence rate leads the F10.7/CBI, and positive values mean lagging.

* A XAEEDHT
* CMEs. F10.7#1CBIfEA MM/ ia/RHEX AR
* FE23F247E N ENEAZE R

el ENBRNETRSKBERERESEX
[EVEBERR R FFERULTE R K (Ozguc & Atac.2003;
Du.2011; Du & Wang.2012;Deng et al.2012),
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Abstract

The statistical study of the coronal mass ejections (CMEs) is a hot topic in solar physics. To further reveal the
temporal and spatial behaviors of the CMEs at different latitudes and heights, we analyzed the correlation and
phase relationships between the occurrence rate of CMEs, the coronal brightness index (CBI), and the 10.7 cm
solar radio flux (F10.7). We found that the occurrence rate of the CMEs correlates with the CBI relatively stronger
at high latitudes (>>60°) than at low latitudes (<50°). At low latitudes, the occurrence rate of the CMEs correlates
relatively weaker with the CBI than the F10.7. There is a relatively stronger correlation relationship between
CMEs, the F10.7, and the CBI during Solar Cycle 24 (SC24) than Solar Cycle 23 (SC23). During SC23, the high-
latitude CME occurrence rate lags behind the F10.7 by 3 months, and during SC24, the low-latitude CME
occurrence rate leads the low-latitude CBI by 1 month. The correlation coefficient values turn out to be larger when
the very faint CMEs are removed from the samples of the CDAW catalog. Based on our results, we may speculate
that the source regions of the high/low-latitude CMEs may vary in height, and the process of magnetic energy
accumulation and dissipation is from the lower to the upper atmosphere of the Sun. The temporal offsets between
different indicators could help us better understand the physical processes responsible for the solar-terrestrial
interactions.

Unified Astronomy Thesaurus concepts: Solar coronal mass ejections (310); Solar activity (1475); Magnetic
fields (994)
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