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Introduction Quality of the Relaxation Strongly Twisted Fields (cont.)

With its low plasma beta, the dynamics in the
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conditions. We first need to develop a method
to find these.

Approach

We develop a numerical code for simulating
the ideal relaxation of braided magnetic fields.
This code uses Lagrangian methods for

Sheared Field Lines

mimetic | We make use of the strongly sheared magnetic

field configuration introduced by Longbottom et
al. (1998) who claimed evidence for singular

T currents. With our methods we push the

. . : : 5 | _____________________________ maximum resolution to ca. 4 times of theirs.
moving grids and recently developed mimetic 105
numerical operators which greatly reduce 110'0
numerical errors. Test configurations are used o S
for- benChmarklng Our COde, Whlle hlghly S 10 = "" .... ]
braided fields are simulated to test Parker's s 107 F classic :
hypothesis. We compare classical numerical “Egj 10 [ n—17 .
operators with the novel mimetic operators. s 1ot [--- n=33 E .
= = )
3 105 L n =69 ] 2.8
: : e =129
10-6 | | | | | | | 24
Field Relaxation 0 50 100 150 200 250 300 350 400

t

Evolution of the free magnetic energy for different
resolutions n using mimetic numerical operators (upper
panel) and classical numerical operators (lower panel).
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By using mimetic numerical operators our code

s able to re!a?( the field much Closer.to t.he Initial magnetic field for the sheared field configuration. The
expected minimum energy state, which is the colour coding shows the magnetic field strength.
force-free state.
250 |
J u —— SB :O].
Strongly Twisted Fields e
. . 200 |- B U0
We use the strongly twisted magnetic field v S;=05
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Evolution of the magnetic streamlines for a simply braided
magnetic field. As expected, the field relaxes into the
potential field with constant z-component.

Maximum electric current density after relaxation for the
sheared field configuration for different resolutions n and
shearing strength S_.

Wllth Ott,” CO?e S art? afl_:)lledto_ S;m;]r:at? the . Initial magnetic field configuration used for testing the In contrast to previous findings we do not
relaxation of magnetic Tields Into the force-iree Parker hypothesis. The colour coding shows the magnetic observe diverging currents with increasing
state, which is a great improvement compared field strength. .
. . resolution.
to previous approaches (Craig et al. 1986).
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numerical operators.
» Strong improvements of the relaxation quality
E are obtained compared to classical methods.
: * No evidence for singular current sheets is
found for strongly braided or sheared fields.
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