Helioseismic Evidence for La
Flow Cells in the Solar Convect




At first sight it would seem that the deep interior of the sun
less accessible to scientific investigation than any other reg
universe. Our telescopes may probe farther and far. =



Our aim: investigation of the structure
dynamics) of convective flows in the sub
layers of the Sun based on helioseismolo



Source data: velocity components v, and v, obtained usi
helioseismology techniques from data of the Helioseismic a
(HMI) of the Solar Dynamics Observatory (SDO) for May 201(

These data are represented by 1026 x 1026 maps with a ,&
heliographic latitude and longitude (123° x 123°) and a time
levels under the photosphere:
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The effect of the window function (as ép
convection simulations)
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The effect of the window function (as ép
convection simulations)
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The effect of the window function (as ép
convection simulations)




Depth variations in the spectrum, M
d=2Mm "




Depth variations in the spectrum, Mz
d=4 Mm



Depth variations in the spectrum, Me
d=6 Mm "




Depth variations in the spectrum, M
d=9.5Mm '



Depth variations in the spectrum, Me
d=11.5 Mm "




Scale estimate according to Jean
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Depth variations in the spectrum, Oc
d=2Mm 3




Depth variations in the spectrum, Oct
d=4 Mm '



Depth variations in the spectrum, Oct
d=6 Mm |
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Depth variations in the spectrum, Oct
d=8.5Mm '
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Depth variations in the spectrum, Oc
d=11.5 Mm |



The /-dependence of the m-aver
May 2010, d =2 Mm
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The /-dependence of the m-aver
May 2010,d =4 Mm
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The I-dependence of the m-aver:
May 2010, d = 6 Mm
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The I-dependence of the m-aver:
May 2010, d = 8.5 Mm
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The I-dependence of the m-avéﬂﬁrn
May 2010, d = 11.5 Mm

0.004F
0.003 F
ad 0.002F

0.001F

2010.09, d=11.5




Conclusion

* The characteristic scale of convection increases with de

* The wideband convection spectrum at shallow layers
indication for a superposition of differently scaled flc

* Moreover, in a certain depth range (around 6 Mm), sigr
spectral bimodality are present (scales of 15-30 and 40—¢&

* The approach of the spectral peak to the line / = m correspc
to sectorial harmonics, observed with a transition to Iarge
may reflect the tendency to a meridional elongation of cor
cells

* In a methodical aspect: The lack of data for t!
seemingly does not substantially distort the
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