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Magnetic helicity fluxes

Aim: Study the role of magnetic helicity in dynamical & quenching.
Method: 1d mean-field dynamo with helical forcing

Mean-field decompositon: B =B + b
Induction equation: 0B =nV°B+V x (UxB+E§)

Electromotive force: € — u x b
E — OJE — mV X E
a effect: a = ax + am
ag = —Tw -u/3

am = 7j-b/(3p) = Ta-b/(3pk*) = hn,



Magnetic helicity fluxes
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Magnetic helicity fluxes

Solve equations for one hemisphere.
Impose (anti)symmetric field at the equator.
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Magnetic helicity fluxes
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Adding shear

Critical values for the forcing
and the shearing amplitude
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Full domain

Imposed parity in the hemispheric model is artificial.
ﬁ Include both hemispheres.
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Preferred antisymmetric mode?



Parity change

Look at the parity of the magnetic field B,

Random initial field Symmetric initial field

> The antisymmetric solution seems to be the preferred one.



Parity change

Random initial field
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Symmetric initial field
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Conclusions

» Advective magnetic helicitgfluxes can alleviate
catastrophic quenching.

* Diffusive magnetic helicity fluxes can alleviate
catastrophic quenching.

10




References

Brandenburg et al. 2009

Axel Brandenburg, Simon Candelaresi and Piyali Chatterjee.

Small-scale magnetic helicity losses from a mean-field dynamo.

Mon. Not. Roy. Astron. Soc., 398:1414-1422, September 2009.

Candelaresi et al. 2017

Simon Candelaresi and Axel Brandenburg,
Bifurcation behavior of dynamically quenched dynamos.

www.nordita.org/~iomsn

11



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11

