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1. Observation with IMaX onboard Sunrise
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Time series of subfields of 5.6 X 5.6 Mm in the continuum intensity at A = 5250.4 A.

Top row: sequence of reconstructed images. Bottom row: sequence of Doppler maps.
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1. Observation with IMaX onboard Sunrise (cont.)
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1. Observation with IMaX onboard Sunrise (cont.)

y [Mm]
01 2 3 4 5

y [Mm]
01 2 3 4 5

0 1 2 3 4 5
X [Mm]

0 1 2 3 4 5
X [Mm]

0 1 2 3 4 5
X [Mm]

le/ (Ic)

movies of

intensity &
Doppler
velocity

intensity

maps

Doppler

maps

——toc —ref



1. Observation with /IMaX onboard Sunrise (cont.) Similar events in other data
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speckle reconstruc-
tion. Continuum at
395 nm. Courtesy,
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al. (KIS)
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2. Simulation with CO°BOLD
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Instances of granular lanes (marked by arrows) from the numerical simulation...

...in comparison to observations
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2. Simulation with CO°BOLD (cont.)
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2. Simulation with CO°BOLD (cont.)

The equation of vorticity w = V X v for a inviscid, compressible medium is

Dw 1
D—t:V(v-w)+ ?Vprp .

\ - _J/
IV

baroclinic term

The baroclinic term can act as a source of vorticity.
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2. Simulation with CO°BOLD (cont.) Role of numerical viscosity.

Run with HLL solver Run with Roe solver

+ numerical viscosity without numerical viscosity
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2. Simulation with CO®BOLD (cont.)

Run with HLL solver

+ numerical viscosity

Vorticity

Run with Roe solver

without numerical viscosity
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3. Conclusions

e We find granular lanes, which are (usually) composed of a leading bright
rim and a trailing dark edge or darkish area. They move from the border of
a granule into the granule itself.

e With the help of numerical simulations of solar surface convection we
identify these objects as vortex tubes.

e The size of the vortex tubes is close to the spatial resolution limits of both
the observation and the numerical simulation. We expect vortex tubes on
smaller scales.

e The Sun seems to provide an unique opportunity for the study of vortex

tubes in a baroclinic and gravitationally highly stratified medium.
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