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Motivation

© NASA/JAXA/NAOJ

Max Planck Institute for Solar System Research



Equilibrium conditions
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# Uniform magnetic field in the slab.

o Field-free plasma outside.

e Differant density and pressure on each side.



Governing equations

ldeal MHD equations: Conservation of:
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T V x (v x B), magnetic flux
v = plasma velocity, B = magnetic field strength,
o = density, p = pressure,

it = magnetic permeability, v = adiabatic index.



Asymmetric slab modes

Dispersion relation:
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See Allcock and Erdélyi, 2017



Asymmetric slab modes

Slow quasi-kink surface mode

: magnetic fieldlines,
Direction field: velocity perturbation,

v, = 0.9¢, PPy = 2
c; = 1.2¢ p,/p, = 1.9

C, =G /p,/p, = 1.231¢,




Asymmetric slab modes

Slow quasi-sausage surface mode

: magnetic fieldlines,
Direction field: velocity perturbation,

v, = 0.9¢, PPy = 2
c; = 1.2¢ p,/p, = 1.9
C, =G /p,/p, = 1.231¢,




ric slab modes

Fast quasi-kink body mode

Number of nodes: 1
: magnetic fieldlines,
/blue contours: /low density perturbation,
Direction field: velocity perturbation,
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Fast quasi-kink body mode

Number of nodes: 2
: magnetic fieldlines,
/blue contours: /low density perturbation,
Direction field: velocity perturbation,
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Fast quasi-sausage body mode

Number of nodes: 1
: magnetic fieldlines,
/blue contours: /low density perturbation,
Direction field: velocity perturbation,

v, = 0.9¢, 0,/Pp = 2
c, = 1.2¢, p/p, = 1.9 qtre
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Fast quasi-sausage body mode
Number of nodes: 2
: magnetic fieldlines,
/blue contours: /low density perturbation,
Direction field: velocity perturbation,
v, = 0.9¢, 0,/pp = 2
c; = 1.2¢, P/p, = 1.9 grire
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Amplitude ratio

Amplitude ratio
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Minimum perturbation shift




Minimum perturbation shift

Quasi-kink: Quasi-sausage:
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Solar magneto-seismology

Parameter inversion
o Observe: w, k, xg, T;, and Ry or Apip.
o Solve to find: v4 and hence B.
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Applications

Generalise the model to a variety of structures:

o, P, T




Applications

Generalise the model to a variety of structures:

o Add magns outside the slab - coronal structures. See
Zsamberger and Erdélyi, published soon.




Applications

Generalise the model to a variety of structures:

e Add mag outside the slab - coronal structures. See
Zsamberger and Erdélyi, published soon.

® Add steady flow - dynamic structures e.g. solar wind. See
Barbulescu’s work.




Applications

Apply to observations of MHD waves in, for example:

e Elongated j
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Adaptation of Liu et al., 2017, by N. Zsdmberger



Applications

Apply to observations of MHD waves in, for example:
® Elongated magnetic bright points,

NASA



Applications

Apply to observations of MHD waves in, for example:
® Elongated magnetic bright points,
¢ Prominences,

® Sunspot

Max Planck Institute for Solar System Research



"a day without the Sun is, you know, night”
W robertus_erdelyi
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