Magnetic tield extrapolation using analytical 3D
magnetohydrostatic (MHS) equilibrium solutions i nad

Introduction

Solar atmosphere modelling Inclusion of the transition region A new “quick-look” tool

Common extrapolation methods utilise  N+W (19) developed a model which Based on this we developed a
photospheric observations as transitions from a non-f-f to a t-f computational tool in which an
boundary conditions together with the  description of the magnetic tield to asymptotic solution is used to improve
assumption ot a ftully force-free (f-f) mimick the changes in the solar the numerical efficiency. The model is
atmosphere. MHS methods can atmosphere. extended by S (78)°s technique to
accommodate for the lower non f-f balance tlux through the boundary
layers and are numerically cheaper layer to enable the application to
than MHD codes. observational data.

lllustrative example

Boundary condition (BC)
Analytically calculated BC to illustrate
ditfferences between a linear t-f and

two MHS extrapolations
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Pressure and density
Range of pressure and density
variations for the linear T-f solution

(a = 0) and the MHS solutions
(a = 0.24,0.48)
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Summary and outlook
First applications of N+W (19) to observational data (SDO, Solar Orbiter)

N+W (19): T. Neukirch & T. Wiegelmann, Sol. Phys. 294,171 (2019).
S (87): N. Seehafer, Sol. Phys. 58, 215-223 (1987).

Further investigations required tor parameter optimisation 1 ;
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