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Standing and propagating kink waves in solar corona.
Observations of non-linear damping.
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Introduction

Non-linear damping through KHI and uniturbulence

Previous simulations of standing kink waves show KHI
Propagating kink waves have uniturbulence
Cascade to small scales, loss of energy from mode — damping.

Elsasser variables: Edwin & Roberts (1983):
=yt -2 Standing kink waves
"(r,p,z,t) = R(r) cos ¢ cos (k,z) cos (wt)
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Governing equations:

% TV = 5.yt I/’ropagating kink waves
P'(r,,z,t) = R(r)cos pcos (k,z — wt)
Uniturbulence: vl
(w+wa)Zf = (w = wa)Z] R(r) = Fﬂm for r <R,
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Introduction Results

Damping of propagating waves

RMS average z2 and € = Z- Vw over period, wavelength,
cross-section

Energy density Examples:
(w) = TR?£itre /2 e Pant et al.
(€) = V3BIR 2e|y(w? — Wi )| (2019):
Damplng t|me. V = 22km/s,
T—f*"““ R = 250km,
= \ﬁma = 1| R ¢=3
with density contrast Y — 7 ~ 180s
o= |p;/ze \\;eloccllty @ plumes with
amplitude V' an . R—=1M
maximal displacement | - \\\7 V= 4knlfl/ys
n=aR [ c=3
— 7 ~ 3960s
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Damping time:

_ R 1+¢
T = 20\/77'V ,7(272<+97

_ P 14+¢
= 20\/755

Damping of standing waves
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Red dots: Nechaeva
et al. (2019)

theory 2 (purple)

o theory2 (purple)
o MNechaevaetal (2019)

Purple: 5000 draws from
¢ € U[1,9.5],

I/R € U[0,2],

A € U[0.2,30]Mm,

R € U[0.5,5]Mm

Theoretically:

A~L power law.
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