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A Chain of Winking (Oscillating) Filaments Triggered by an
Invisible Extreme-ultraviolet Wave

Winking (oscillating) filaments have been observed for many years. However, obser-
vations of successive winking filaments in one event have not yet been reported. In this
paper, we present the observations of a chain of winking filaments and a subsequent jet
that are observed right after the X2.1 flare in AR11283. The event also produced an
extreme-ultraviolet (EUV) wave that has two components: an upward dome-like wave
(850 km s-1) and a lateral surface wave (554 km s-1) that was very weak (or invisible) in
imaging observations. By analyzing the temporal and spatial relationships between the
oscillating filaments and the EUV waves, we propose that all the winking filaments and the
jet were triggered by the weak (or invisible) lateral surface EUV wave. The oscillation of
the filaments last for two or three cycles, and their periods, Doppler velocity amplitudes,
and damping times are 11-22 minutes, 6-14 km s-1, and 25-60 minutes, respectively. We
further estimate the radial component magnetic field and the maximum kinetic energy of
the filaments, and they are 5-10 G and 1019 J, respectively. The estimated maximum
kinetic energy is comparable to the minimum energy of ordinary EUV waves, suggesting
that EUV waves can efficiently launch filament oscillations on their path. Based on our
analysis results, we conclude that the EUV wave is a good agent for triggering and con-
necting successive but separated solar activities in the solar atmosphere, and it is also
important for producing solar sympathetic eruptions.
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Simultaneous Transverse Oscillations of a Prominence and a
Filament and Longitudinal Oscillation of Another Filament
Induced by a Single Shock Wave

We present the first stereoscopic and Doppler observations of simultaneous transverse
oscillations of a prominence and a filament and longitudinal oscillation of another fila-
ment launched by a single shock wave. Using Halpha Doppler observations, we derive
the three-dimensional oscillation velocities at different heights along the prominence axis.
The results indicate that the prominence has a larger oscillation amplitude and damping
time at higher altitude, but the periods at different heights are the same (i.e., 13.5 min-
utes). This suggests that the prominence oscillates like a linear vertical rigid body with
one end anchored on the Sun. One of the filaments shows weak transverse oscillation
after the passing of the shock, which is possibly due to the low altitude of the filament
and the weakening (due to reflection) of the shock wave before the interaction. Large-
amplitude longitudinal oscillation is observed in the other filament after the passing of
the shock wave. The velocity amplitude and period are about 26.8 km s-1 and 80.3 min-
utes, respectively. We propose that the orientation of a filament or prominence relative
to the normal vector of the incoming shock should be an important factor for launching
transverse or longitudinal filament oscillations. In addition, the restoring forces of the
transverse prominence are most likely due to the coupling of gravity and magnetic ten-
sion of the supporting magnetic field, while that for the longitudinal filament oscillation

is probably the resultant force of gravity and magnetic pressure.
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