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INTRODUCTION MAGNETOHYDRODYNAMIC SPECTROSCOPY WITH LLEGOLAS

* Motivation. Resistive tearing instability can trigger magnetic reconnection. This may lead to eruptive * [nput. 1D stratified plasma in Cartesian or cylindrical geometry.

sveis e sollr iflares eird disnupiion off jplasima confnoment i tolaimals deviees * Output. Eigenmodes and corresponding eigenfunctions ot the linearised MHD equations (after

* Observation. Many physical plasmas are subject to some background flow. This flow affects the 3D Fourter analysis)

tearing mode growth rate. dp — _ V. (pv) (1)
* Research. Study of 2 magnetic field configurations (a rotating magnetic field of fixed size and a gz 1

Harris sheet) paired with different background velocity profiles, explored parametrically with the Por =~ Vp—pv-Vv+J XB+pg+p [V2’v T §V(V ‘ ’U)] ) (2)

(open-source) linear 1D magnetohydrodynamic (MHD) spectroscopy code I egolas [1, 2]. 9T
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r H @I /! +(y=Lnd? + (v = D) |Vo|* (3)
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MAGNETIC FIELD ROTATION
* Geometry. Cartesian slab [-0.5, 0.5].

* Eguilibrium configuration. Constant density and temperature, rotating magnetic field, and linear

HARRIS SHEET
* Geometry. Cartesian slab [-15, 15].

* Eguilibrium configuration. Constant density, hyperbolic tangent profile for both magnetic field and

velocity profile velocity, and temperature satistying the force-balance equation
po(x) = pg”, By(z) = sin(ax) &, + cos(ax) €, po(z) = pi, By(z) = B\”) tanh (i> €y,
1 N apB
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Spectfics. To(x) = : vo(x) = v(()z) tanh ( — é,.
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* Wavevector parallel to the velocity.

* Magnetic field rotation between half a rotation and a full rotation (n < o < 2m). * Specifics.
* Wavevector parallel to the velocity.

Velocity variation
* Lixed parameters. Wavenumber variation 501 pts
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* Fixced parameters. Velocity profile parameter variation
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* Growth rate decreases with increasing density. o Observations.

ooeo] o o 100 * The presence of a background flow introduces a new » Both stabilising and destabilising.
e e density dependence in the growth rate where the tearing , . o , ,
N mode is quickly and fully damped above a threshold . Ifdthe gf:llio.c1ty transition width is larger than the Harris sheet width, the flow works mostly
B density. estabilising,
' 1. Small density: largely unaltered * The transition from destabilising to stabilising influence depends on both the velocity
, Fe d ; transition width and the maximal speed.
| . Intermediate density: strong dampin . . . . . . .
i . el S IS * When the velocity transition width is smaller than the Harris sheet width and the maximal
Booo| el 3. Large density: fully damped speed approaches the Alfvén speed, the Kelvin-Helmholtz instability becomes the most
°°°°° . . nstable mode in the system (top right corner of figure 5). It is an order of magnitude larger
(Note: for both depicted cases, the plasma-3 is much larger o : y (top rig gure ) SHH S
. . than the tearing mode.
than 1 at the point of strong damping.)
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* Whether a background flow of given speed exerts a
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stabilising or destabilising influence on the tearing o regions. Red dotted lines
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