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What determines P?
What is the restoring force?

Luna + (2012), Zhang + (2012)

For longitudinal oscillations:



Zhou et al. (2018, ApJ, 856, 179)
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For transverse oscillations:
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force
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Tension force



What determines τ?
(1) Thermal process (radiation, conduction)

Zhang et al. 

(2013, A&A, 

554, A124)



What determines τ ?
(2) Mass change (                                  )

Zhang et al.
(2013, A&A, 
554, A124)
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What determines τ ?

(3) Thread-thread Interaction

Zhou et al. (2017, ApJ, 839, 9)



Decayless

oscillation
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What determines τ ?

(4) Wave leakage

Zhang et al. (2013, A&A, 554, A124)



Wave leakage ignored for 2 reasons

Effective in 2D 

(Cally 1986, Brady & 

Arber 2005; Selwa et al. 

2006, Díaz et al. 2006; 

Verwichte et al. 2006)

1. Might not be effective?

Not effective in 3D 
(Terradas et al. 2006)





2. Low plasma beta

Wave leakage ignored for 2 reasons



Can Gravity Change the B-field?

Zhou et al. (2018, ApJ, 856, 179)



Radiation MHD Simulations

MPI-AMRVAC

(Keppens+12)



2D τ= 34 min

τ= 76 min1D



Wave leakage



Conclusions

1. Radiation is the most important 

mechanism for the decay;

2. Wave leakage plays also an 

important role. 

Zhang et al. (2019, ApJ, 884, 74)
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