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Fig. 1 (a) An original image observed by NVST in TiO
band at 02:10:10 UT on 2013 August 6. (b) A high
resolution reconstructed image at the same time, in which
three black squares mark the positions of the selected three
regions A, B and C. The origin of the coordinate system in
the figure is located at the first pixel in the lower left corner
of the image, the X-axis follows the image horizontally to
the right, and the Y-axis follows the image vertically

upwards.
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Fig. 2 The granulation identification results of the
algorithm. (al) The original TiO image of the region A in
Fig. 1. (a2) The granular cells recognized from the image
(al). (a3) The composite of the identified magnetic bright

points (denoted by the white points) and granules. (a4) The
identified granules after discarding the magnetic bright

points.
KL G ) — A S 58 2 U S B s K ¥4 77
RO, HoE LR

N

Lis = [Z

Horr, L KR BRI 258 1, LR MER L
M5, N2 R RIGEREL, RAE A BRI

1/2
(I, — I)* /Nf(?l ; (1)

59-6

A B0 553 AT 1. R oK, XA S EBERR Kok
SR S0 EE B (22 WL SCHR [37) R [54]). A 4 38 (1) %)
BT (1) 8 70 25 BB AT R OB 2 E 6F EE R o
B8 3] )l 99.6%. iX Lt Abramenko®s P
GSTTE TiOUW B 481 % 1) K #4128 7 15 2 1)
15.5% (1 %} b BIG, {2 2 bk Danilovic2% ™
Hinode B I K FH )% B I 85 7E.6300 AYk Bt #144
B AL BT 2 F 7 % o) B B . [RIR, bl
Rodriguez Hidalgo ™/f# F 0.5 mi $i B 45 K PH 5
1E4686 AJ B2 1K b EHE HAS 199.4% 2 ;.
X 22 50 bR T ACES I T IR (VR AT 2 LSRR [56])
b, 5 I K A 5. B, Abramenkos P
FH K RE 20 23 () B B0 £ 4 724500 A 6300 AFH
TiO 7058 A B it 515 2 i %t L BE 4 31 M 31.4%
18.1%F116.1%. FA1IX BL13 B (10 LU BE Ak T 45
i BI7KF, AE A2 S VIR AT HE — 25 0F 5 K BH KR
) — S 41 1y

Y

XI(")

AX/(")
3 B KEBRA KA R. (al)-(ad) 7 A E27 )
(al)—(ad) XSS,

Fig. 3 The granulation identification results of the
algorithm for the region B in Fig. 1. (al)-(a4) correspond to
the panels (al)—(a4) in Fig. 2, respectively.
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Fig. 4 The granulation identification results of the
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Fig. 5 The distribution of probability density of the granular equivalent diameter in region A. Asterisks stand for the data

points, while the green lines denote the segmented power law fittings with power indices of —1.38, —1.18, —4.89, respectively.

(b)-(c) same as (a), but for regions B and C.
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Fig. 6 (a) Flatness function of region A in Fig. 1. The blue arrow divides the multi-fractality range where the flatness function

varies as a power law from the Gaussian range where the flatness function is scale independent.

(b)-(c) same as (a), but for the regions B and C in Fig. 1.
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Effects of Different Magnetic Structures within the Photosphere on
Granulation

KANG Kai-feng!? LIN Jun!?34
(1 Yunnan Observatories, Chinese Academy of Sciences, Kunming 650216)
(2 Yunnan Key Laboratory of Solar Physics and Space Science, Kunming 650216)
(8 University of Chinese Academy of Sciences, Beijing 100049)
(4 Center for Astronomical Mega-Science, Chinese Academy of Sciences, Beijing 100101)

AsstracT Using the high-resolution data in the TiO band taken by the 1 m New Vacuum Solar
Telescope (NVST) at the Fuxian Lake Solar Observatory (FSO), we statistically investigated the effects
of different magnetic field structures within the photosphere on granules via the newly developed
algorithms for identifying granules. The data of NVST have much higher contrast (9.6%), therefore
which is helpful for identifying smaller granules and performing more detailed analyses and studies than
before. It is found that two critical scales of granules, D1 and D2, exist, and that the probability density
of the equivalent diameter of granules with scales smaller than D1 follows a power law distribution
similar to the Kolmogorov spectrum. We classify granules into three groups of different origins: the
granules smaller than D1 are turbulent, those larger than D2 are convective, and those with scales
between D1 and D2 result from blending of turbulence and convection, which is an intermediate case of
the two formers. Meanwhile, we also noticed that the different magnetic field structures within the
photosphere impact the critical scale, D1, of the turbulent granule in an apparent way such that the
stronger the nearby magnetic field is, the smaller the value of D1 is. On the other hand, magnetic field
imposes almost no effect on the mean radiative intensity of its external granules and the corresponding
distribution features.

Key words Sun: activity, Sun: granulation, Sun: magnetic fields, Sun: photosphere, Sun: sunspots
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