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> Magnetic models are needed to extrapolate from solar surface observations to the
Inner heliospheric boundary.
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> Current operational forecasts use the PFSS (Potential Field Source Surface) model.

2017-Aug-21

http://www.zam.fme.vutbr.cz/~druck/Eclipse/




> cf. full MHD modelling.

MAS [Predictive Science Inc.]

2017-Aug-21

_ https://www.predsci.com/corona/aug2017eclipse/
http://www.zam.fme.vutbr.cz/~druck/Eclipse/
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> We modified PFSS to include a solar wind outflow. Rice & Yeates, ApJ 932, 57 (2021)

> An axisymmetric outflow still allows fast numerical solution.
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> An axisymmetric outflow still allows fast numerical solution.
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> We modified PFSS to include a solar wind outflow. Rice & Yeates, ApJ 932, 57 (2021)

> An axisymmetric outflow still allows fast numerical solution.
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» Advantage 1: solution becomes independent of outer boundary.
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» Advantage 1: solution becomes independent of outer boundary.
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» Advantage 1: solution becomes independent of outer boundary.
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» Advantage 1: solution becomes independent of outer boundary.
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> Advantage 2: reduces (albeit doesn'’t fully resolve) the “open flux problem”.
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> Advantage 2: reduces (albeit doesn'’t fully resolve) the “open flux problem”.
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Mathematical details... Rice & Yeates, ApJ 932, 57 (2021)
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~ Look for “magneto-frictional” equilibria of the form

df
i VoVout(r)f
J=VxB f(r) = fyexp (1/0/ vout(r’)dr’)

Similar to the PFSS model,
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~ Look for “magneto-frictional” equilibria of the form

df
i VoVout(r)f
J=V B ()= oo (v [ vl o)

Similar to the PFSS model,

— unique solution since > 0

- Depends on the dimensionless “Reynolds number” 1 = RovoVout(ro)



