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Fig.1 Left: time-distance diagram for an oscillating loop observed in AIA 171 A. Right: decayless oscillations of the loop
displacement (black line), peak flux (red line) and loop width (green line) estimated from the ATA 171 A images. This figure is
from Ref. [11].
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Fig.2 Oscillations of coronal loops seen in Doppler shift of
four coronal emission lines. The Y-axis is roughly aligned

with the coronal loop. This figure is from Ref. [12].
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Fig.3 Dependence of the oscillation periods on the loop
lengths. Every filled circle corresponds to an oscillation
event. The linear fit is shown by the solid line. This figure is
from Ref. [16].
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Fig.4 Relations of oscillation parameters and oscillating loop parameters. Top left: displacement amplitude vs. loop length. Top

right: velocity amplitude vs. loop length. Bottom left: displacement amplitude vs. oscillation period. Bottom right: velocity

amplitude vs. oscillation period. This figure is from Ref. [19].
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Fig.5 Left: SDO/ATA 171 A image of a coronal loop, which has been enhanced using the MGN method. Right: two-dimensional

distribution of Fourier spectral power. This figure is from Ref. [26].
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Fig.6 Sketch of the self-oscillatory model. This figure is
from Ref. [19].
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Fig.7 Left: transverse displacement of the loop apex excited by a steady background flow in the simulation. Right: power
spectral density of the transverse displacement as a function of z position and frequency. The loop is modeled as a magnetic flux
tube in the simulation. The loop footpoints are placed at positions z = £100 Mm, while z = 0 is the location of the loop apex.

This figure is from Ref. [52].
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Fig.8 Top left: loop footpoint displacement as an input signal. Top right: power spectral density of the loop footpoint

displacement. The orange line shows the spectral power-law fall-off with an index of 1.66. Bottom left: power spectral density of

displacements of the loop. Bottom right: displacement of the loop apex. In the figure, t is the time after the start of the

simulation, while z is the distance along the loop. They are both shown in the normalised units. This figure is from Ref. [58].
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Fig.9 Forward-modeling results for the mixed driver in the 171 A line at the loop apex. Left: time-distance maps of the

normalised intensities. Right: time-distance maps of the Doppler velocity. The upper panels are obtained with the full numerical

resolution and the lower panels are obtained with a degraded resolution comparable to ATA. This figure is from Ref. [44].
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Fig. 10 Left: EUV image observed by SDO/AITA at 171 A. Coronal loops for the analysis are overplotted with the colored
dashed lines. Right: estimation results of the internal Alfvén speed. This figure is from Ref. [76].
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Research Progress of Decayless Oscillations in the Solar Corona
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AsstracT Decayless transverse kink oscillations of solar coronal loops (or decayless oscillations for short)
have attracted great attention since their discovery. In contrast to the previously reported decaying kink
oscillations, they are not associated with any external impulsive events and are found to show no obvious
decay of amplitude. Besides, their ubiquitous existence suggests that they might play an important role
in the process of coronal heating and diagnostics of the properties of coronal loops. In this review, we
summarize the research progress of decayless oscillations. The observational results include their amplitude,
period, scaling rules, polarization and multiple harmonics. We also introduce different types of theoretical
models on their generation mechanisms. Moreover, we also give some examples of their application in
coronal seismology. In the last section of this review, we discuss future perspectives on the research of
decayless oscillations.

Key words sun: corona, sun: oscillation, magnetohydrodynamics (MHD), waves
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