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Main parameter changes between models:

- Prandtl number: 0.1 or 1
- Heating mode: bottom heating with fixed entropy at the boundaries

or
volumetric internal heating with fixed entropy flux at the boundaries
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Northern Hemisphere
– negative kinetic helicity

Southern hemiphere
– positive kinetic helicity

Typical result:

wave propagating
in poleward direction
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Northern Hemisphere
– positive kinetic helicity

Southern hemiphere
– negative kinetic helicity

Result:

wave propagating
in equatorward direction
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Thin shells
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Additional dependence on the supercriticality...



COFFIES



Kinetic helicity sign reversal
Duarte et al., MNRAS, 2015negative (NH) / positive (SH) positive (NH) / negative (SH)

Suggested list of requirements for inversion:

1. strong density stratification
(~5 density scale heights used)

2. lowering the fluid Prandtl number:
Pr=1 vs. Pr=0.1

3. heating mode:
fixed entropy  fixed entropy flux
at the boundaries at the boundaries

and and
no internal heat sources volumetric heating source
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Kinetic helicity sign reversal
Thinner shell

Rotation profile (colours):
►Positive gradient

throughout 

Meridional circulation:
solid line – clockwise

   dashed line – anti-clockwise

Kinetic helicity (colours):
►sign inverted in most

of the bulk 

Poloidal field lines (snapshot):
solid line – clockwise

   dashed line – anti-clockwise

averages in time and longitude

Reviewed list of requirements for inversion:

1. strong density stratification
(~5 density scale heights used)

2. lowering the fluid Prandtl number: Pr=0.1

3. heating mode:
fixed entropy at the boundaries

and no internal heat sources
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Kinetic helicity sign reversal
Flux components

► Internal heating is not a requirement

► Conduction clearly dominates over convection
(natural result of low fluid Prandtl number?)

Thick shell model (Duarte et el. 2015) Thin shell model (new)

Reviewed list of requirements for inversion:

1. strong density stratification
(~5 density scale heights used)

2. lowering the fluid Prandtl number: Pr=0.1

3. heating mode:
fixed entropy at the boundaries

and no internal heat sources



Kinetic helicity sign reversal

vs.

Differential rotation sign reversal
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Thank you.

(movies?)



additional slides...
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Kinetic helicity sign reversal
Duarte et al., MNRAS, 2015

negative (NH) / positive (SH) positive (NH) / negative (SH)



Kinetic helicity sign reversal
Duarte et al., MNRAS, 2015
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