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Table 1 Criteria used in constructing the sample

Number Parameter Criterion Number of Number of
removed galaxies remained galaxies
1 fracdev in r band fracdev < 0.1 519804 122116
2 b/a in r band b/a > 0.75 86931 35185
3 redshift 0.004 < z < 0.06 25746 9439
4 r50 in r band r50 > 1.5 arcsec 150 9289
5 flag edge edge 40 9249
6 error of colors error < berrorg 1290 7959
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Fig.1 Histogram distribution of some parameters in our sample
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Fig.2 The color - stellar mass relations and size - stellar mass relation of disc galaxies
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Table 2 Color - size relations of disc galaxies with similar stellar masses in different

stellar mass ranges

Range of Spearman relation test between Acolor and Algrso
M, A(u-r) A(g-r) A(r-1) A(r-z)
7.75 < lg M. /Mg < 8.25 -0.085 -0.354 -0.388 -0.383
8.25 <lg M«/M¢p < 8.75 -0.109 -0.252 -0.433 -0.366
8.75 <lg My /Mg < 9.25 -0.046 -0.164 -0.477 -0.474
9.25 <lg My /Mg < 9.75 -0.093 -0.230 -0.520 -0.503
9.75 < lg M« /My < 10.25 0.021 -0.240 -0.547 -0.631

10.25 < lg M. /Mg < 10.75 0.154 -0.137 -0.487 -0.472
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Table 3 Method of constructing artificial sample for galaxies with similar

stellar masses

Galaxy lgrso of Color of lg rs0 of Color of
number real sample real sample artificial sample artificial sample

1 (Ig7rs0)1 colory (lg750)1 colory

2 (1g750)2 colorg (1g750)4 colors

3 (Ig7rs0)3 colors (1g7r50)3 colory

4 (Ig7rs0)4 colory (1g7r50)2 colors

5 (Ig7r50)5 colors (1g7r50)5 colora
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° ° . ° .

° ° . ° .
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Color-size Relations of Disc Galaxies with Similar
Stellar Masses

FU Weil:2:3 CHANG Rui-xiang?? SHEN Shi-yin?3 ZHANG Bo!
(1 College of Physics Science and Information Technology, Hebei Normal University,
Shijiazhuang 050016)
(2 Key Laboratory for Research in Galazies and Cosmology, Shanghai Astronomical Observatory,
Chinese Academy of Sciences, Shanghai 200030)
(3 Key Laboratory for Astrophysics, Shanghai 200234)

ABsTtrACT To investigate the correlations between colors and sizes of disc galaxies with
similar stellar masses, a sample of 7959 local face-on disc galaxies is collected from the main
galaxy sample of the Seventh Data Release of Sloan Digital Sky Survey (SDSS DR7). Our
results show that, under the condition that the stellar masses of disc galaxies are similar,
the relation between u-r and size is weak, while g-r, r-i and r-z colors decrease with disk
size. This means that the color-size relations of disc galaxies with similar stellar masses do
exist, i.e., the more extended disc galaxies with similar stellar masses tend to have bluer col-
ors. An artificial sample is constructed to confirm that this correlation is not driven by the
color-stellar mass relations and size-stellar mass relation of disc galaxies. Our results suggest
that the mass distribution of disk galaxies may have an important influence on their stellar
formation history, i.e., the galaxies with more extended mass distribution evolve more slowly.

Key words galaxies: evolution, galaxies: spiral, galaxies: statistics



