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4NJu�HXg�*\e��04Mg��Hjt8Mg�pR�V�Wg�DMXpR�N=g�DM�#8��a7AX_�#6�k4g�^/X�H�N\e�:[!y)�04pRX=g<�
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26 + D � � 52 zE:[!y) [3]. #8X�j�p_�#6�E{pRX�m*3p�g�]SJJ “�m - g��R”, G3p�g�MXpR�N�m]5 [4]. ��e>�pRX�m0Np�8y*6
�/{d��.�mkE{pRhvp�yNÆBX_�#6�g�(/XpR�Np�8y�(/�Mg�pRXp�C"]
�e�{g]	 [4]. �&X��U:R>c�<-1��I�0\g"(�S3p�g�^[|�pRXJgy)kpRp�8y (GpRX�m) �|JJ+a��CX�p:XJ4�E��E{pRX���I�0\g2K�pJ3p�g�^[XU�V�E{pRXJgy)kNp�8yX+a�In>E{pRXt8*�87s&�1iXnP*1�X�0C���%U3p�g�^[|�E{pRX=gs-�pRE��oueXJgy)U��/|pRX�m30Np�8y{d�H0{�1J3p�g�^[X-YV�E{pRX�m*=g]SX^�x�G “/[g�VE{pRX�m - =g�R”.

2 E2_�B4 SDSS DR7 XupR�� [5], H0�ZNjj X3eE{pR�>�CXpR���V3dt�CpR��Xy8";�>��\pR�!WU]>~^X0�nP�H0%D�5� z ≥ 0.06 XAx�pR�k4x� jXpR�N�e�g?TeIr�.5�kpRXx�hv~^0d��!�H0/|%D� z ≤ 0.004XpR�#8��%UdpRV�X	Q�?B45dX @[�o+aN0�g��H0<[D�B45d @XpR�k4pRt!Xp��.5c0� fracdev = 0.5[6] �>LspR*:spRX7y"~�Nj fracdev >pR3�g'�X�OA.j de Vaucouleurs '� [7] �SX����C>�p�B)W8y]h�E_�SuTXE{pR�,.�]>��XHu
— r 'j fracdev < 0.1.E{pRX�m?ÆU�x6
X+a�n3eXE{pRÆUX+a�h [8−9],'FH0d�Z3eXE{pR�>H0X��pR��XpRX r'j	q� b/a > 0.75.>��\pR�m0�X~^x�/|��4WU�6ZX_��H0D[��m�0M2]MXpR�urgV�[�mM2y)�>2EXM2ad%> error0 , `6[DpRM2M4 5error0 XpR�4��H0[ u-r M2M4 0.320 � g-r M2M4
0.065 � r-i M2M4 0.050 � r-z M2M4 0.175 XpR[Dc�DF]8�>��\pRX=g�!WU~^Xg��H0�X��jE{pRX���o r50 *
 r50 ≥ 1.5 arcsec.�.q3XHu�H0�mWU��CXpR�����j��$ 7 959 �j 3eXE{pR�%TVjpRfw1]'X0�g��# 1 �H0�Z���,.X
nHuXh_�#j/|ÆB�
Hu%DXpRX�:��4pRXB��0���C.UX	p[> SDSS ÆBX Petrosianp[ [10], %kNhv�(/Rg��[* K �[�Nj(/Rg��[Z� SDSS �wX0��u�
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K �[��. Blanton [ [11] ÆBX K �[;} (kcorrect.v4 1 4) K�WUX��4�m�H0�. u-r�g-r� r-i� r-z 4 ��m��. r'j�>B~'jX='� SDSS J
r 'j0�g��'�pRX=g�.k�t�X���o�G lg r50, ='� lg r50 JÆdg�E:[!y) [3], Nj r50 XQB� kpc. pRX3p�g�. lg(M∗/M�) #��Nj M∗ >pRX3p�g�� M� > �g�� M∗ Z� Kauffmann [ [12] k SDSS

DR7 ÆBX�l_�� � 1 /5�M^�FCb�?1
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 ≤ 5error0 1290 7959��Z�6�H0�1���XB�U��5 1 ÆB��C��pRX�jB�-�X2K_u5�	q>��86XpR�:�5
V\*2V\�5y$�#�pR
r 'j Petrosian p[F|kp[Xy)U��

6 1 rT��Z�kC�.�Z4M`v6
Fig. 1 Histogram distribution of some parameters in our sample
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3 0)>��1/[g�VE{pRX�m - =g�R�H0{��%E{pRX�m�=g�3p�g�]SX��^��R��m - g��R*=g - g��R�5 2 ÆB��pRJ=g��m�3p�g�X-��S?Xy)U��5j'�]I?U8�G#��$��j 20% � 40% � 60% � 80% � 90% XpRXY;�k\tFM2�#�pRX�mA=gJÆdpRg�EXjBa*1l�52/M2�#�pR�mXJ}�0M2�I5 2j�H0�!~U�3p�g�DMXpR�mD5�/|=g�DM�=y:���C��#[BE{pR�w1X�m - g��R*=g - g��R�

6 2 G}rTZÆo - i��T,?i - i��T
Fig. 2 The color - stellar mass relations and size - stellar mass relation of disc galaxiesH0L;WUJ3p�g�^/XU�VpRX=g*�mX^��R�GpRX3p�g�^[|�Jgy)kpR�mX+a�>�}[F:X�H0y�+	}[�_ 1 +�d%-�^k=g ∆lg r50 *^k�m ∆color, .45�9�pRX=g

(A�m) ^k46�pRw1^[A^j3p�g�XpR_(X=g (A�m) jBa
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1]i�XG}rTZÆo - ?i�T 29XI2�w(ÆrgV�k4 ∆lg r50, J5 2 �q5�G��pRJ “=g - g�” -��Sy)5j�[pR��ÆUpRX3p�g�IMUhy8h� bin, `6XB.� bin jpR=gXjBa�G5 2 j�q5jk\t��Xa�k��j9�pR	��N ∆lg r50 >pRX=g6�J bin X=gXjBaX2� ∆lg r50 > 0 �6�pRX=g�N�J bin X=gXjBa�M�^s�∆lg r50 < 0 �6�pRX=g�N�J bin X=gXjBa�h�#8�>��\jBa�]��^#ZpRJÆdpR3p�g�EXpR=g�H0u[�pR�:s4 40 �X bin. ÆU/�Xur�H0K��pRX ∆color. /��∆color>0�6�pRX�m�N�J bin X�mXjBa�5� ∆color<0 �6�pRX�m�N�J bin X�mXjBa���_ 2 +��1^k=g*^k�m]SX^�x�J_ 1 +j�k��j.��pR�H0f�!ÆU_ 1+jXurWUN^k�m*^k=g�[J�H0k��pRX^k�m*^k=ghv2K�p��1��-�SX^�x�5 3 ÆB��pRJ^k=g (∆ lg r50) *^k�m (∆(u-r) �∆(g-r)�∆(r-i)�∆(r-z)) �S?Xy)U��5j'�]I?U8�G#��$��j 20% � 40% � 60% � 80% � 90% XpRXY;�H0/|K��-�SXf^�R�� 4 �^k�m (∆(u-r) � ∆(g-r) � ∆(r-i) �
∆(r-z)) 6^k=g (∆ lg r50) SXf^�R�y$> -0.040 � -0.210 � -0.488 * -0.499.05 3 �X�pRX^k=g (∆ lg r50) DM�N^k�m ∆(u-r) !8D(6Z�n
∆(g-r) � ∆(r-i) � ∆(r-z) D��V�6SpRX3p�g�^[|�pRX=gDM�N�mD��#8�H0[pR��ÆU3p�g�IhUMy> 6 �����%k
���XV�^��Rhv��1�# 2 ÆB
���pRX3p�g�!F^k�m6^k=gXf^�R���_�#6�kd-g�XE{pR�/[g�E{pRX�m - =g�Rf`8��� 2 �Ge6$K;�=hVO�G�e6QZ@ - �!'O
Table 2 Color - size relations of disc galaxies with similar stellar masses in different

stellar mass ranges

Range of Spearman relation test between ∆color and ∆ lg r50

M∗ ∆(u-r) ∆(g-r) ∆(r-i) ∆(r-z)

7.75 ≤ lg M∗/M� < 8.25 -0.085 -0.354 -0.388 -0.383

8.25 ≤ lg M∗/M� < 8.75 -0.109 -0.252 -0.433 -0.366

8.75 ≤ lg M∗/M� < 9.25 -0.046 -0.164 -0.477 -0.474

9.25 ≤ lg M∗/M� < 9.75 -0.093 -0.230 -0.520 -0.503

9.75 ≤ lg M∗/M� < 10.25 0.021 -0.240 -0.547 -0.631

10.25 ≤ lg M∗/M� ≤ 10.75 0.154 -0.137 -0.487 -0.472
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4 0)�-]H0X_�#6�J3p�g�^[XU�V�E{pRX=g6�mJJ^�x�G/[g�XE{pRJJ�m - =g�R�R�<1�� F�H0�WUX�m -=g�R�s-�E{pRJJX�n?�X^��<�E{pRX=g - g��R*�m - g��R3yX_�>�>�>KV�F'�H0�M��� “7A��”, kq�_�hv�7AU��7A��w1V3��#Z�7A��#[=g - g��R*�m - g��R�k47A��jXd-��pR�N�m*=g	?4�D�a�n(�	?4k�pRX�0_��g�/[g�V�m - =g�Rgg�0=g - g��R*�m - g��Rn3yX_��O7A��9\�! “I[” W}��X_��|O�7A��[(� “I[”W}��X_��H0Z�7A��Xw(urgV�
Y�[pR��ÆUg�IMUhy8h�
bin, /�� bin jXpRw1^/X3p�g��`6�k4/[g�XpR�[=g6�mXk*�R�DL&�g# 3 ����g�W}��j 1 (pRX=g> (lg r50)1,^k�m> color1; nJ7A��j 1 (pRX^k=g> (lg r50)1, ^k�m> color4.7A���X.��pR/W}�����fw1g��=g��m[-��R�(/X�7A��X=g6�m]S-1d-?JX���d�Jt�q�7A��2Kq*
6W}��^/X=g - g��R*�m - g��R�� 3 G�e6�VO/5:<^��%#\D

Table 3 Method of constructing artificial sample for galaxies with similar

stellar masses

Galaxy lg r50 of Color of lg r50 of Color of

number real sample real sample artificial sample artificial sample

1 (lg r50)1 color1 (lg r50)1 color4

2 (lg r50)2 color2 (lg r50)4 color3

3 (lg r50)3 color3 (lg r50)3 color1

4 (lg r50)4 color4 (lg r50)2 color5

5 (lg r50)5 color5 (lg r50)5 color2

• • • • •

• • • • •

• • • • •ÆU6W}��/�Xur�H0
YK�B7A��jpRX^k�m*^k=g�̀ 6�1N^k�m*^k=gX^��R�5 4Q��7A��ÆBX_��k47A���H0p[�̂ k�m (∆(u-r)�∆(g-r)�∆(r-i)�∆(r-z))*^k=g (∆ lg r50)]SX^�xf1i�f^�R�y$> -0.007 � -0.010 � -0.020 * -0.009. �X�7ApR��(�I[W}��X_��V�6}NpR���#[X/[g�VX�m
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- =g�R�W}X�#8�H0kd-g�XE{pR#[BXV�^��RXW}x�hv�U��U�_�#6kd-g�XE{pRV�^��R"�W}X�

6 3 Y����CZa!
Fig. 3 The results of the real sample

6 4 8B���CZa!
Fig. 4 The results of the artificial sample

5 08�0_�#6�E{pRX=g*�m/|6pRX3p�g�[^��#[>�m - g��R*=g - g��R�>��p/[g�XE{pR�|JJ�m - =g�R�H0�E��j X�3eXE{pRX���d%�J/[g�-YV5�pRX�m*=gX^k=g*^k�m�."2K^k�m6^k=g]SX^�x�WU�/[g�E{pRX�m - =g�R�G3p�g�^[|�=gDMXpR�N
u-r �m!8D(6Z�n g-r � r-i * r-z �mD��H0X_�#6�S3p�g�^[|�E{pRXJgy)kNp�8y (GpRX�m) JJ�dX+a�>E{pRXt8*�87s&�1iX�0C��>�\6/[g�V�m - =g�RXW}x�H0�M���7A���7A��X_��6�/[g�V�m - =g�R(�0=g - g��R*�m - g��R3



32 + D � � 52 zyX_��n�s-�/[g�VE{pRX�m*=g]SJJ?�X^�x�/[g�V g-r� r-i� r-z�m6=gX^�x]S�/N��5X r-z�m�n u-r�m6=gX^�xO1i�V�@�04pRÆU�x6
g�X+a�n u 'jÆUX+a��o�Vn+a�@?K;/[g�V�m6=gS<iX^��R� z 'jÆUX+a]h��WV�^��RW!�$V	�k4�C�"(X/[g�VE{pRX�m - =g�RX8'�H0ÆBgV�n�@Xb��
(1)pRX�m(/�'>pRX=g(/V�?JJ�'�)PX��n�@�=gDhXpR04g�32g�	��N�8�@y�In�Np�XJ}C"�
�N�m�s�5�#�n�@�pRJu�HX@��o��5��8�	5�XpRNJu�HX@��o]h�QwEX=g[�4Ju�HX@��o�<,	5�t8 (C"]
) XpRX=g�`�h [13]. C"D
XEpRN=g�@Dh�V6�CÆBX0�_��e�l�gF�H0Pm4
�.p�.8Xurhvd�Xb��G�1EpRXp�6N=gX�
�R�R�H0X_�#6�gg�. SDSS ��'jX�mhvp�yN�1=WU��Xp�8ynP��s���`:RH00�UDhXpRN�m�5�R<-1_^X\u#6NC"D
�
(2) Vn�m*=gX^�x��n�Ni*��g�~GpRJJ�Xoe�m$g��!�WN0�X=gJ�'jIM�g� r-z�mD�XpR�k*�oe�m$gD� (8=D�) XpR�<,H0J r 'j0�WUX�pRX=g�[�5pRX=gIM�In “c>” M8H0�1UXVn]iX�m - =g^��R�R���C�.X�pRX�X�m�n-1�m$gXnP�'F�<-1_^\u#6D�XpRN$g�DM�k�m$gM8XpR=g0�XI2i*�<1P4h�+X�p�dU F�p�.�/� Sloan ���)X�0�u�� 3 L S
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Color-size Relations of Disc Galaxies with Similar

Stellar Masses

FU Wei1,2,3 CHANG Rui-xiang2,3 SHEN Shi-yin2,3 ZHANG Bo1

(1 College of Physics Science and Information Technology, Hebei Normal University,

Shijiazhuang 050016)

(2 Key Laboratory for Research in Galaxies and Cosmology, Shanghai Astronomical Observatory,

Chinese Academy of Sciences, Shanghai 200030)

(3 Key Laboratory for Astrophysics, Shanghai 200234)

ABSTRACT 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


