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» Advecto-resistive gauge
* Gauge transformation (A method)

 |nstability and its nature
» Helicity transport



Magnetic helicity fluxes
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@ measure helicity transport

@ spatial distribution of the magnetic helicity
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But: Advecto-resistive gauge is numerically unstable. é




/A method

 Work in the resistive gauge D Aar
: (I & ar VQAar
 Make a gauge transformation Dt =l 0
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N\ method vs. direct gauge
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Normalized magnetic helicity versus time. The direct method becomes unstable
already in the kinematic regime while the A method is inherently stable.



Nature of the instability
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Kinematic regime
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In the advecto-resistive gauge
helicity transport becomes
important for high Re
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Comparison with passive scalar
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In the kinematic regime h behaves
like a passive scalar.

h*" has strong high-k tail
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Conclusions and Outlook

Advecto-resistive gauge is unstable.
N\ method can be used universally.

The advecto-resistive gauge efficiently makes magnetic helicity
cascade to higher wave numbers.

In the ar gauge magnetic helicity behaves like a passive scalar
in the kinematic regime and for high Rm.
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