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Photospheric counter-Evershed flows
(singular filaments)
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Solar Y (arc sec)

Photospheric counter-Evershed flows
(large penumbral region)
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SPINOR 2D: log(t)=-2.0, -0.8 and O
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Characteristic filaments
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Central axes of filaments

6600 . Tempgrature ‘ 5000 . Magnetic Flgld Intensity
HEAD — Counter EF — Counter EF
6400| — Normal EF | 4500 — Normal EF 1
6200 4000
6000 3500
% 5800 9 3000
= m
5600 2500
5400 2000
5200 1500
500Q ' ' I 1000 ' ' I
0.0 0.25 0.5 0.75 1.0 0.0 0.25 0.5 0.75 1.0
x-pasition (normalized lenath) x-pasition (normalized length)
180 . Incllnatlpn angle 15 ‘ Line of S|glht velocity
— Counter EF
— Normal EF
i
[]
v
o
Q
=
m
£
E
i+
6]
200 — Counter EF ]
— Normal EF
Q . . . _ . . .
0.0 0.25 05 0.75 1.0 3.0 0.25 05 0.75 1.0
x-position (normalized length) x-position (normalized length)

A. L. Siu-Tapia, Solarnet IV, 2017 siu@mps.mpg.de




Central axes of filaments
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MURaM simulation: Formation of a penumbra

(Rempel 2015)
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Comparison: Observations vs simulations
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Comparison: optical depth vs geometrical height
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Driving mechanisms: 10 h average
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Summary and outlook

* Unusual observation of photospheric CEFs in a large penumbral region
- Photospheric flows are confined in penumbral filaments
- NEF and CEF show anti-correlated flow structures
= Both, VT and VB are consistent with the flow direction in each
case, NEF and CEF.

* MHD simulations reproduce CEFs
- Qualitative similarities as in observations near T =1 (but no
compact footpoints)
- NEF and CEF are driven in a thin boundary layer neart = 1
- Driving mechanisms:
= NEF: convection + magnetic deflection (quasi-stationary)
= CEF: siphon flow + magnetic deflection (transient)

e Future work
- To study the temporal evolution of CEFs: observations and
simulations.
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