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Is small-scale dynamo action on solar surface important?

Pr, < 1= Cannot predict a priori which one wins between amplification
and dissipation of magnetic fields
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— We need numerical simulations!
e.g., CO°BOLD [Freytag et al., 2012]




Is small-scale dynamo action on solar surface important?

Pr, < 1= Cannot predict a priori which one wins between amplification
and dissipation of magnetic fields

s BUT: intrinsic numerical diffusivities! h
« Make It difficult to reach realistic Re and Re,,
* Re and Re,, generally unknown =- it complicates

N the interpretation of results Y




Methodology for estimating Pr,

Based on method of Projection of Proper elements (PoPe) [Cartier-Michaud et al., 2016]
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Results
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Dynamo simulations
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Dynamo simulations
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Conclusions and future perspectives

Conclusions:

« Extended (I)PoPe methodology to estimating viscosity and resistivity in radiative
MHD codes

« Applied methodology to CO5BOLD simulations and validated the procedure

« Demonstrated possibility of simulating self-generated magnetic fields with
COS5BOLD, even at Pr, = 0.68

Future work:
 Test with hyper-viscosity and hyper-resistivity

* Investigate impact of domain size and boundary conditions
* Investigate smaller Pr,,
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