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Abstract. Using the list of CMEs observed by SOHO/LASCO, we compile a daily CME counts
from January 1996 to December 2003. Cross-correlations between the CME counts and other
three solar activity indices, i.e., flare index, sunspot number, and photospheric magnetic flux,
are examined in both real and Fourier spaces. We find that correlations are all significant in real
space, but only photospheric magnetic flux has good correlation with CME counts in Fourier
space. Typical periods of CME occurrence are presented and discussed.

Keywords. Sun: activity, coronal mass ejections (CMEs), flares, magnetic fields

1. Data Analysis
A study on CMEs is an important topic that relates directly to space environments.

Here we take our emphasis on correlations between CME occurrence and other solar
activity indices.

Figure 1a has shown four daily sequences: CME counts (CC), sunspot number (SN),
flare index (FI) and photospheric magnetic flux (PMF ). The former three ones come
from Websites, The last one is constructed by connecting NSO/Kitt Peak synoptic charts
(Stenflo & Güdel, 1988) and calculating magnetic flux like Ballester & Oliver (2002).
About five months long gaps of CC are filled with a method introduced by Fahlman &
Ulrych (1982).

To assess the degree of correlation we compute cross-correlation coefficient ω at zero

lag defined as ω =
∑ M

j=1(xj−1−x)(yj−1−y)√
[
∑ M

j=1(xj−1−x)2][
∑ M

j=1(yj−1−y)2]
. To test for significance level we use

F-test. Its corresponding function is Rc =
√

Fc (1,M−2)
(M−2)+Fc (1,M−2) , where Fc(1,M − 2) can

be looked up in F-list at one definite level (α = 0.99). If ω > Rc, we can say that this
correlation is significant, otherwise it can be considered due to chance.

2. Results
We examine the correlations both in real and Fourier spaces. In real space, from Table 1

we can find that three correlation coefficients are all positive and very significant. Besides,
the coefficients between CC and SN , PMF are both rather high. In Fourier space, Figure
1b has shown the normalized Fourier power spectra of these four sequences after zero-
meaned, we compute the correlation coefficients in 0.005 − 0.05/day frequency domain
and get that ω(CC−FI) = 0.0015, ω(CC−SN) = −0.011, ω(CC−PMF ) = 0.35. Their
corresponding Rc are all about 0.23. Therefore, only PMF has good correlation with CC
in Fourier space. This is very different from what happened in real space. Moreover, from
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Figure 1. (a) Daily variations of CC, FI, SN and PMF from 1996 to 2003. Arrows point to
the gaps of CMEs list. Here the PMF unit is 1023 Mx; (b) Fourier power spectra of the four
sequences shown in Figure 1a.

Figure 1b we can find some typical periods in CC, including 191-day period, 100-day
period, 66-day period, and so on. Many of them are also mentioned by Lou et al. (2003).

Table 1. Cross-correlations between CC and FI, SN , PMF

Solar Activity Indices M(days) ω Rc

Flare Index 2557 0.28 0.067
Sunspot Number 2922 0.49 0.062
Photospheric Magnetic Flux 2812 0.55 0.063

3. Discussion
We find that the correlations between CC and FI, SN , PMF are highly significant

in real space. While in Fourier space we find that only the flux sequence has such good
correlation. Therefore, we consider that pulses in PMF can place a premium on CME
occurrence. This may due to the fact that they both belong to global (or large scale
at least) solar indices. It is really elusive that there is almost no correlation between
CC and FI in Fourier space. First, the CME and flare may have very different physi-
cal mechanisms, for example, the flare basically an active region phenomenon. Second,
different definitions and measurements of such two indices cannot be ignored. That the
fewer correlation in real space and non-correlation in Fourier space between CC and SN
would be expected because their difference is obvious except solar cyclic changes.
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Stenflo, J. O. & Güdel, M. 1988, A&A 191, 137

https://doi.org/10.1017/S1743921305000530 Published online by Cambridge University Press

https://doi.org/10.1017/S1743921305000530

