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Exploration of the solar surface meridional flow and open new window
for the solar interior exploration
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The dependence of the surface meridional flow on the magnetic elements’ parameters, such as
magnetic field strength, element size, etc. is investigated based on the auto-tracking technique of the
magnetic elements.
Meridional flow, which is a north-south flow field at the solar global scale, plays an important role in the
solar dynamo theory. However, the velocity amplitude of the meridional flow is approximately 10 m s-1,
which is much smaller than that of the convection covering the whole solar surface, and it is difficult to
detect in the observation. We reported the detection f the meridional flow through large statistical
analysis of magnetic element motion using feature recognition technique at the JpGU2017 meeting.
There, we achieved unprecedented detection accuracy by removing the apparent motion caused by
frequent splitting and coalescence of the magnetic element. In this presentation, dependency on the
magnetic element parameters is investigated using this method.
We analyzed the one-month magnetic field data obtained by Solar Dynamics Observatory at the interval of
6 minutes. We detected ~8,000 magnetic elements in one magnetogram and obtained 5x107 magnetic
elements’ motion. It was remarkable that the magnetic elements with a large size has larger north-south
anisotropy in motion, e.g. meridional flow. In addition, it was found that the meridional flow also show
dependence on the magnetic flux but no significant dependence on the maximum value of the magnetic
field strength. These results is explained with the result that the larger magnetic element is more affected
by the fast meridian flow inside the sun and open the new window for the exploration of the solar interior.
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