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Fig.1 The NOAA 11598 image observed by NVST at 06:03:37UT on 2012 October 29 with the TiO filter
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Fig.2  Four regions outside the sunspots
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Fig.3  The bright points highlighted on the TiO image
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Fig.4 The diagram of 26-adjacent model
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Fig.5 A segment of 3D space-time cube with a time span of 16 min
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Table 1 The parameters of the bright points in the four regions

Equivalent Maximum Horizontal
. Ratio of major
Region Density diameter intensity velocity
axis to minor axis

/km contrast /(km - s71)

1 0.025£0.0026 16648 1.05240.058 1.394+0.709 1.89+1.49

2 0.02940.0030 167+48 1.05040.056 1.386+0.714 1.84+1.47

3 0.02540.0031 160+48 1.04440.059 1.367+1.056 1.88+1.42

4 0.018+0.0025 157455 1.04340.057 1.3754+1.713 1.92+1.55
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Fig.6  The density distributions of bright points in the four regions
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Fig.7 The parameter distributions of bright points in the four regions
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Properties of Photospheric Bright Points outside
Sunspots

QU Hui-xue YANG Yun-fei FENG Song WANG Feng DENG Hui JI Kai-fan

(Faculty of Information Engineering and Automation, Kunming University of Science and
Technology, Kunming 650500)

AsstracT Photospheric bright points are tiny bright features located in intergranular
lanes. They are widely believed as the foot points of magnetic flux tubes. In this
paper, various properties of bright points outside NOAA 11598 sunspots are analyzed
using the TiO-band data detected by the 1-m New Vacuum Solar Telescope of Yunnan
Observatories, which is located at the Fuxian Solar Physics Observing Station, Yunnan
Province. We divide the periphery of the sunspot into four annular regions based on the
dilation technology of image morphology. Then, a Laplacian and morphological dilation
algorithm is used to identify bright points, and a three-dimensional segment algorithm
is applied to track the evolution of bright points. Finally, we detect the parameters of
the bright points in the four annular regions, including the density, intensity, size, shape,
and velocity. Statistical results show that the density, size, and velocity of photospheric
bright points are obviously affected by the strong magnetic fields of sunspots, and their
peak values are in the second region instead of the closest region of the sunspot. The
bright points decrease their densities and sizes, but increase their velocities with the
distance away from the sunspot center. Additionally, the maximum intensity contrast
presents the decreasing trend. However, the bright point shapes are basically invariant,
and independent of this distance.

Key words sun: photosphere, techniques: image processing, methods: data analysis,
methods: statistical



