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What's being observed?
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MHD-structures in solar atmosphere




(a) AIA 131 12:53:08 UT
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How is it modeled?
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CS) Basic equations and assumptions

Q(J'Q?T) :L(prT)_H(pnT)

- 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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Characteristic temporal scales
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CS) Reduced evolutionary equation
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Here, we have introduced the dimensionless perturbation of plasma parameter a;. The index j defines the
parameter under study. In other words, we use the following values [a, = p1/po] for density perturbation,
[ap = P/ Po] for pressure perturbation, [ar = T} /Tp] for temperature perturbation, and [a,, = u;/cg;] for
velocity perturbation. We also use dimensionless coordinate [Z = z/L], and time [{ = t/t,1}, = cg;/L].
Here, L is the characteristic spatial scale.
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CS) Solution of reduced evolutionary equation

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

Relative density amplitude

—— Numerical solution ---- Analytical solution

0.20,
njsé
ujné
0.05/

Number of harmonics=1

t=0

0.00!
-0.05}

-0.10¢

0.0

0.2

04

0.6

4 N
D-B Easy GIF Animaior

Moskovskoye shosse, 34, Samara, 443086, Russia, tel.: +7 (846) 335-18-26, fax: +7 (846) 335-18-36, www.ssau.ru, e-mail: ssau@ssau.ru ) ’



How to apply it?

Moskovskoye shosse, 34, Samara, 443086, Russia, tel.: +7 (846) 335-18-26, fax: +7 (846) 335-18-36, www.ssau.ru, e-mail: ssau@ssau.ru 13 )



CS) Distribution of energy between modes
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CS) Different distribution -> Different Evolution

Rel. Density Amp.

Rel. Density Amp.

Rel. Density Amp.
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Here, A, and Ap are dimensionless magnitudes of the density and pressure variations; w and z( are the

effective width and position of the perturbing pulse, respectively.
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Fitting observations
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Q .
S Expression for phase shifts and amplitudes
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CS) Phase shifts of the first three harmonics

Tcond
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CS) The way to apply theoretical model

g Observed signal h Fitting

o General solution of the
* Intensity (in different channels) ] .
*  Doppler shifts linear equation
.’ Phase shifts between p, T, V )

* Thermal conductivity coefficient

* Mode composition of the original signal
* Constraints of the heating function

* etc
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