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But: Advecto-resistive gauge is numerically unstable. é




/A method

 Work in the resistive gauge

 Make a gauge transformation

* Evolve also the gauge field
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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

- advecto-resistive gauge

Different spatial fluctuations for 0.30 — resitive gauge |
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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*ar has strong high-k tail

.

efficient turbulent cascade in
the advecto-resistive gauge




1.000

0.100

0.010

0.001

O

Ty
~tr
~
Tk
- —
-
o RN
“‘."'\-\.
EI._q_- *
0. ~
-\--E_ .
‘h-_“-_. b“-q.._
— - -
= "~
v‘F -'-.__ e
f - -
- L
'--q T
-\-___h- .




Conclusions and Outlook

« Advecto-resistive gauge is unstable.

* A\ method can be used universally.

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

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