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What's being observed? 
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MHD-structures in solar atmosphere
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How is it modeled?



6

Basic equations and assumptions

- The influence of gravitational stratification is weak ()
-    The effect of waveguide dispersion is weak ()
-    The plasma is highly magnetized ()
- The effect of viscosity is negligible ()
- Plasma homogeneous along the waveguide
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- Damping or Amplification!!!!!!!
- Phase speed dispersion

- Damping
- Phase speed dispersion

𝑃𝑀𝑖𝑠=
2𝜋

√𝜏𝑃𝜏𝑉

Thermal misbalance timescales
(Defined by plasma heating and cooling rates) 

𝐶𝐼=√𝑘𝐵𝑇0

𝑚

­‑

Characteristic thermal conduction 
spatial scale

𝑃𝑐𝑜𝑛𝑑=
2𝜋

𝜔(𝑘𝑐𝑜𝑛𝑑)
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Evolutionary equation and dispersion 
properties



Characteristic temporal scales
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𝑃𝑀𝑖𝑠=
2𝜋

√𝜏𝑃𝜏𝑉

𝑃𝑐𝑜𝑛𝑑=
2𝜋

𝜔(𝑘𝑐𝑜𝑛𝑑)
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Some initial signal
Of optional type and form
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Reduced evolutionary equation
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Entropy mode

Two 
Magnetoacoustic 
waves

Non-oscillating background

Solution of reduced evolutionary equation



That's all nice, but..... Is it really 
working?
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Comparison of analytical and numerical solutions



How to apply it?
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Distribution of energy between modes

We can estimate distribution 
of perturbation  full  energy 
between modes!!!
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Different distribution -> Different Evolution 
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Fitting observations
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Expression for phase shifts and amplitudes
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Phase shifts of the first three harmonics



• Thermal conductivity coefficient
• Mode composition of the original signal
• Constraints of the heating function
• etc

Observed signal
• Intensity (in different channels)
• Doppler shifts
• Phase shifts between , , 𝜌 𝑇 𝑉

General solution of the 
linear equation

Fitting

19

The way to apply theoretical model
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THANK YOU 
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