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The distribution and time variation of the magnetic fields in the solar polar
region are very important for investigating solar dynamo and solar wind. The
polar magnetic fields are thought to be a direct manifestation of the global
poloidal fields in the interior, which serve as seed fields for the global dynamo
that produces the toroidal fields responsible for active regions and sunspots.
We know also that the polar coronal hole is the birthplace of the fast solar
wind, and the polar magnetic fields are thought to provide the energy for
accelerating the solar wind. However, the polar magnetic fields have not
been well understood yet because it is hard to measure the polar magnetic
field with high accuracy from the previous solar magnetic observations.

The spectral-polarimetric observations from the orbit with high-spatial
resolution and high accuracy were achieved by the Solar Optical Telescope
(SOT) aboard Hinode satellite and presented the new views of the solar
polar region. From the SOT observations, we found that there are many
vertical oriented magnetic field tubes with field strengths as strong as 1 kG,
and the flux tubes are responsible for the magnetic flux of major polarity
in the region. The X-Ray Telescope aboard Hinode revealed also that the
polar region is not quiet, and produces numerous coronal jets around the flux
tubes.

In this talk, we report the distribution and time variation of the polar
magnetic field based on the observation data obtained with SOT/Hinode
during 5 years, and discuss the relation between the polar field, the solar
cycle and the coronal activities.
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