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Gravity is everywhere in the universe [1, 2], and the same is
true of the magnetic field [3-5]. Similar to gravity, magnetic
field also controls the dynamics of the matter in the universe,
over 99.9% of which is in the plasma state. Somewhat dif-
ferent from gravity which becomes overwhelming in large
scales, magnetic field becomes more important in smaller
scales. This is probably why magnetic field has not been con-
sidered too seriously in and above the galactic scale, whereas
it becomes more and more important in the stellar scale.

Our Sun is a star close to us, and is the only star which of-
fers crucial light and heat for humans to survive on the Earth.
To the naked eyes, the Sun is a constantly shining star. How-
ever, it is actually full of dynamics and even violent activity
[6], and all of these are owed to magnetic field [7], without
which the Sun would be a boring object hanging in the sky.

The magnetic field of the Sun is thought to originate
from the bottom of the convection zone, roughly at a ra-
dius of 0.7R, where differential rotation at different latitudes
stretches and amplifies any initial tiny seed magnetic field
through a dynamo process [8]. When the magnetic field is
amplified to ~103 G, it becomes buoyantly unstable, and rises
to the solar surface, forming sunspots in pairs. With the ef-
fects of surface motions and magnetic diffusion, the magnetic
field fills in almost the whole atmosphere, i.e., part of the pho-
tosphere, most of the chromosphere, and all over the extended
corona, which is heated by the magnetic field to 1-2 MK [9].
Because of the high optical thickness, the thin photosphere
is so far the only layer of the solar atmosphere where mag-
netic field can be measured reliably. While efforts have been

* Corresponding author (email: chenpf@nju.edu.cn)

© Science China Press and Springer-Verlag Berlin Heidelberg 2016

made to diagnose the magnetic field in the chromosphere and
the corona with the conventional method based on Zeeman
effect, several indirect approaches have been proposed [10],
one of which is the coronal seismology [11], which is based
on waves propagating in the corona.

In the solar corona, there are various categories of waves.
The most studied waves are standing magnetohydrodynamic
(MHD) waves trapped in coronal loops. By measuring the
oscillation period of a loop, the local magnetic field can be
estimated [12]. However, the limitation of this method is
that we can only derive the magnetic field averaged along
the localized coronal loop, with the magnetic field of the vast
corona outside the loop remaining unknown. Fortunately, a
global wave phenomenon was discovered in the corona in
1997 as shown in Figure 1 [13], which ushers a new era for
global coronal seismology. Because this wave phenomenon
was discovered using the observations of the Extreme ul-
traviolet Imaging Telescope (EIT) on board the Solar and
Heliospheric Observatory (SOHO) satellite, it was initially
christened coronal “EIT waves”. When reported in the news
(including some Chinese news media) by the journalists, it
was called “solar tsunami”. While the nature of the terres-
trial tsunami is well known, the nature of the coronal “EIT
waves” has been controversial, and Chinese colleagues have
been actively participating in the debate, both from observa-
tional [14-34] and modeling [35-42] points of view.

Initially, “EIT waves” were thought to be fast-mode MHD
waves [43-45]. However, when several stationary “EIT
wave” fronts were found to exist at magnetic separatrices,
Delannee [46] started to challenge the wave model since ap-
parently there is no reason for a fast-mode wave to stop
at magnetic separatrices, where magnetic connectivity, not
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Figure 1
waves” (from ref. [6]).

the magnetic strength, changes drastically. Inspired by their
questioning, various alternative models have been proposed
since then. For example, the magnetic fieldline stretching
model [35] can not only explain why “EIT waves” stop at
magnetic separatrices, but also predicted that once the obser-
vational cadence is high enough, we should be able to detect
two coronal waves in extreme ultraviolet (EUV) wavelengths,
with the faster one being a fast-mode MHD wave (or shock
wave) and the slower one being the conventional “EIT wave”,
which is an apparent propagation of brightenings generated
by magnetic fieldline stretching. Other models, including the
slow-mode wave model [39,41], can explain some other ob-
servational features.

With the discovery of two clearly distinguished coronal
waves [47-51], it was apparent to me that, as we predicted
in 2002 [35], there are two types of coronal EUV waves,
which have different velocities and different formation mech-
anisms [52]. This is why I wrote a review paper titled “A
Converging View on EIT Waves” [53]. However, even un-
til now, some colleagues insist that coronal “EIT waves” are
fast-mode MHD waves. From 2014 to 2016, I was involved
in an international “EIT wave” consortium, and we organized
3 meetings in the International Space Science Institute (ISSI)
in Bern. Most of the consortium members, except me, also
tend to think that coronal “EIT waves” are fast-mode MHD
waves. Therefore, it seems that the debate will continue.

Looking back, it is seen that all of the efforts challenging
the initial wave model for coronal “EIT waves” started with
the discovery of the stationary EUV wave fronts near mag-
netic separatrices [46]. Ironically, recently we performed nu-
merical simulations in order to explain the stationary EUV
wave front observed by Chandra et al. [54]. We proposed
that this type of stationary EUV waves are slow-mode MHD
waves converted from fast-mode MHD waves near the place
where the Alfvén speed is equal to the sound speed [55]. The
converted slow-mode wave cannot propagate across magnetic
field lines, leading to a stationary front.

February (2017) Vol. 60 No. 2

X (arcsec)

029631-2

CEIT 05:24:42

0 500 -500 0 500
X (arcsec)

(Color online) Evolution of the coronal “EIT wave” observed on 1997 May 12, which was analyzed by ref. [13], marking the discovery of “EIT

This is how science goes. It often, if not always, develops
in such a spiral way.
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