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6CE:B<*�H.4�UTWÆY℄[ÆZXRÆVS\
(d)�>��.;R*��. 200030)NJ�U Sloan �9j�P�� ~ (Sloan Digital Sky Survey, Data Release Two) �I! 395 �E r 5x�5 15 mag Gy�Uw`�L�#z�#w`/:�u.�n}�N�G
 (3h7N) I73ri.0!N�~2u
1/ ∆c/∆R 5 ∆c/∆ lg R �g{��I7	e+/=z55Ck�aY�~ r − z 5 g − z �~2u�Æ7 ∆c/∆R LA i�+B{�} g − r LÆ7 ∆c/∆ lg R Li�f{�/ ∆c/∆ lg R I72u[
1L

∆(g − r)/∆lg R = −0.152 ± 0.010  ∆(r − z)/∆ lg R = −0.377 ± 0.019  ∆(g − z)/∆ lg R =

−0.590 ± 0.026 �7^t�xe+�`	� � ��97Z����~2u��N�G
I7��Uw`�NQ5�"��P157 ��� 9>�0%�A
1 �*���v_b�}	7G!X#h�-Kv{b*A#MD�Dv_bb	7e����.�?�v_zF4�ALab2r�w [1,2] �y4�Tv_�"�sob�}1t�YMbzFMA
�A��b�-�Ty4�wMv_bzF4�A�2�	h�b$%�X�#=.<��}1tD�Tv_bU,VD [3] �P?'2b�Tv_s%q�sbMW���� [4,5] �de Jong [4] �de Jong4 van der Kruit [5] D�w 86�9o (face-on) �Tv_b%
4p<D�}1t��>-	\!}BaKd/�Tsv_bMb�}1t+�1K&4j�t1t��9'#�g��MD:j8b;v�Kb�j�t�f�D�<AKy�}1t,m9q�Cunow [6] DyGq6�Gqb�Tv_�wb�e�T��v_Dp<D4wb�}1ts9q�42<db6?�℄D%
4w��Gqb�Tv_ 2<db�}1t�|Gqb�Tv_b�}1t6<d�Ts1t9	G�1;vMF�b�}1t�� 1�,+�2005-04-22 � D�,+�2005-05-11��?'�)Vwq�KkjltmnA (10273016 � 10333060)



� 372 �������9�P���n�O������� 23 ��4D���9)Zb�1R	\��Tv_bMb�}1t���Za,-bS5��	��v_b�}1t242����bp%�FW�w{;. ∆c/∆R zÆ [7,8] �|pK�b��K�{h;. ∆c/∆lg R zÆ [9,10] �^4)DBfzÆbF�1h6h~"_�T6v_Iv_bMzFbY�-I6X"_�T}:bp% ∆c/∆R ���yl.��1tZ�yU�v_m|;��	S��/ �}1t6 R X"bX��|w*;.
∆c/∆lg R zÆ�j+bX�K� ∆c/∆R ∝ R−1 �O�HD�}*A�E2�'��9�#℄b�w14�#=Q�d'#bga�9EHaX�"�'#y\�v_��}1t�wb%`{ [11,12] �|\�v_WYb�}1t?&	G���Xb� Gadotti 4 Anjos [13] $p. 257 � Sbc v_��}1t�w�℄�(6b�}�"�v 3 f6?�Y�6?![b#=�VD6?b�Hr+4_�?�'#26���91b�R�"��y?�v_b�}1t��R�b�w�}1�2��Xb�291=%s"b�"�w Sloan �xÆ8 (Sloan

Digital Sky Survey, SDSS) �"OV�J4 SDSS {}=%s"�yFx�Tv_Mb�}1tm|�R�wb��6���^'2v_D6?�sOb�}#=Zr(�AO�>o�D�Z�O G��
-p�v_ (l\ 2.3 4B 5) �#)8\�v_WY�}1t?&`XbS5�T|a`��v_bMb�}*Ai��yY(�9b�w�4��pb<��i 2 y SDSS =%�}�Z�i��y9o�Tv_.9�tb�M�F	H6�"<�2y�"b�H4�"�}b9O��lai��i 3 �K�}1tbH6d*�2	\ �}1tb�f.WzÆ�}>�yd*m| -/�
2 ��$	J
2.1 SDSS 	�2 �/

SDSS b=%#=;.S�|;>ÆD 5 �%
4wm|Æ8�T 5 �%
4w	0�
u � g � r � i � z �j+bt4BK 3540 � 4770 � 6230 � 7630 � 9130 Å �lau^	#<�Of [14] �"O'.b�}�<4 SDSS 2004 K 3 Ai~O��b�} (Data Release

Two, DR2) �)b=%��  8 3324 T�t8j� SDSS ��b�}b�K v_D 5 �4wb.9�t-Æ�a	0. 15 �6?�sO;CFbT�.9�t (ProfMean) .���6bC�s	<�Of [14] bb. 7 �J4 ProfMean�}�	#�>\�v_%t4�}b	7e��'D� SDSS D4� \�v_b{t (concentration, C = R90/R50 �T� R904 R50 	0\�/ 90% 4 50% Petrosian )�Ob�s) �vBk% (b/a) �v_by%td�{Y(h�=%<� [14] �
SDSS =%$p2 5 �%
4w�℄14 u 4w*%+_ [14] �| i 4w3VD�R CCDb<Cr+,m [15] �6�4�}	7�w�'#V6l�H g � r � z 4w�	0y g − r �

r − z 4 g − z ��}1t�w�
2.2 �&�A;K7$
�(���|���Tv_Dd �		Kjy`<b2g4`�bM [9] �Y.9�t-Æ	0�T de Vaucouleurs zÆ (ZE R1/4 ,)
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Ib(R) = Ib,0exp

[

−7.67(R/Rb)
1/4

]4\�	7zÆ
Id(R) = Id,0exp(−1.68R/Rd) ,Yb Ib,0 4 Id,0 	0K2g4Mbbt.9�t�Rb 4 Rd 	0K2g4Mb�%t�s (IE2r�s) [16] �U�v_b.9�t	7y�T��F	boW� I(R) = Id(R)+ Ib(R) �yv_2g4MF	b2rj	��wv_M�}1tb��(�=℄�y49ov_�V6	#Xb�. SDSS �Kb�Mv_.9�t-Æ�H6 4 �d <� (Ib,0, Rb, Id,0, Rd) �^pD-ÆH6-IbV6D�+ 6?4wbkN0� (Point Spread Function, PSF) b,m�D2g6M�F	bX�℄4b� (Ib,0, Rb, Id,0, Rd) T 4 �<�b}TH6ZEm�p U�v_bsod �1R�V6D	#yv_bY(a�m�9b	\�%w�2g4Mb%t% (bulge-to-disk ratio, B/D) �5�CF2gF	4MF	b%t%d�RD�Dy{�4w	0m|H6>�DGa`2g�}�M�}du^�

2.3 �I�FM�2 L�#V6��KD r 4w�4 15 mag 2a�2%V=�b 5068�v_�Tb<K 1543 �vBk%X4 0.75 b9ov_�2g4M�F	H6�T��H�"l�J4#b 3 �9�+�i���H`�bv_�'K)62`pob=%�6lwR�`�bv_��O4`f<�O�'RY��s�jy`X�T|Dso�obd 	#a`2rj	�i~�14D�l��HMo	7�9ov_�D�b,m}q�iz� SDSSb;C=%G!91h�-9ov_sob%t	7�|X�m|_�V��} r 4wyd <�m|H6>�V6?�. −2.5 lg(B/D) > 0.5 4{t C < 2.5 K=℄ [17] ��k�Tv_ (<\B 1 �B 2) ��R` 480 �v_�?Qy�b 1/3 �'K r 4w� SDSS m|=%O�bJp4w4�H%V�"b<�4w�'#D#b-/b�w*6W0�"<s�\ r 4w�Tsv_J"�s� Sb∼Sd `Fxb�Tv_�?��V6	#

C 1 �|u C 
8Y�C C 2 �3h7N&u&
8Y�C



� 374 �������9�P���n�O������� 23 ��D g 4w4 z 4wyv_bd m|H6�6?4wWYd <�b?&�-Kv_b6?d F	26?b�}�%w�D�4w��M%`X�|D<4w��2g�AK�℄��d <�Y-Xbj0K2	G�H6"�Z�bS5�'uV6℄. �Mu^�|ay4X:	v_�"℄2 10 I 11 �;Cb=%�}�K Qv�"�V63L D g � r �
z 4wH6><� B/D <d6jbv_�}e�( 395 ��"v_�B 1 4B 2 	0�
r 4wb{t C 6 B/D b	7X�B�Yb�h[.'2p$b9ov_�	h�. r 4wb C 4 B/D �KbFx�Tv_ (480 �) �|(,�}e�pb 395 �v_b	7e��	#�K{t C = 2.5 4 −2.5 lg(B/D) = 0.5 O�T��<����Zb	h�B 3 4B 4 	0�v_b�%t�s R50 4<� z b	7X�B�Yb	h4(,:	/%?B 1 4B 2 �TT��B	#�K�V6T�Qv�"242Z�_�Q?��y�"�}eb�"242�Hr+�

C 3 �w`�&u�t R50 
8Y�C C 4 �w`= z 
8Y�C2 v_bd <��V6y	#-/D�p;CFb2g6Mb%t% �K q�[q2gb,m�V6℄�kD r4wb2gF	q4 10%bC�KMF	��wMb�}1t��yU�v_�"m|�R	\��}WYb(�AO��(�b�T�����9����Jt�b(��V6^5�v_b�ss(�`)6�vbMb2r�s Rd (r 4w) ��	��^v_b�s(�`Xbb#=� R50 �6F�*V6bd/�YS�D�}��	#m|p-�V6^v_b5�;Cb�}s(�`T�v_bMb�}�%w�y2��;Cb�}d4U�v_bMb�}�C3T�;Cb�}Zy�K%�145�v_}btb 4 �Cb=%� PSF ,m`X�|a6?4wWYb PSF �2'?&�6?4wb=%Z26�<4Emj?b:	�'#V6�\ btb 4 �C��	��1 PSF lnbCX:	�"! B/D > 0.1 T�=℄'3Lb�|a�V6DlL ��M�F	H6�	=6>x%tbQ?D 3σ #�bC (TsCb��?QyC�b 1.7%) �r-���}O��}e g − r � r − z 4 g − z 	0�b 332 � 331 4 322 �v_��}1t�w�K X#h.W���}�H-I�V6# r− z �}K���K V6lLbC4}e
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C 5 �w`N�~ (r − z) − (r − z)disk &�t
8

C 6 ��~ g − r � r − z 5 g − z 
8N~Ui�I7
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 × �.�i~S�H<�lnbC (Olnb g � r � z 4wH6><� B/D <d6jv_bC) �
 ∆ �.�'� PSF ,m|lnb}btb 4 �C�
 ∗ �.�H6�'D 3σ #D|lnbC�
 ◦ �K�}e'.<bC�K �B�dM�V6l%L�k 20% b�}k�}>V6�so^'2bk�Sk�j?b:K�	 12 �jY�5�jYbb�s4�}b[.Z	0k"jYb�}kbbZ�T��y45�f�}�V6y	#>-H6T 12 �[.kb	7�-/Y�}1t (l\B 6) �B 6 ��}1tbH6d*�Y:�-K(�Ab�s�:�-b[?�.�k	7b�s7{�z�-K(�Ab�}�z�-b[?�.��}b7{��h[.}Th~H6� (a) � (c) 4 (e) B��}% R/Rd b	7� (b) � (d) 4
(f) B��}% lg(R/Rd) b	7�D�pjYF�V6.�}	7bbZ�KmxZ (�
WI) �.-pQ? σ .��}b7{�|�}bZb[?K. σ/

√
N (Yb N KjYbb�}k��) �.��

3 �J8f,B 6 '�b�}	#d℄h�-K�Tv_bMb�}%�s R (I lg R) b*A�V6X�T�b*As�h~b�p>. χ2 H6��	0H6K�}1t ∆c/∆R I ∆c/∆lg R bZ#M)6�vb[?�>-}TH6Ob χ2 Z�D	#�>#=�}6X�>xb6It�. 1 yd 3 |�}1tbH6Z4}TH6Ob χ2 Z�6E�K�� 1 �G-3�Æ)�P
∆c/∆R χ2 ∆c/∆lg R χ2

g − r −0.048 ± 0.003 7.04 −0.152 ± 0.010 2.23

r − z −0.166 ± 0.088 2.42 −0.377 ± 0.019 4.59

g − z −0.245 ± 0.011 1.49 −0.590 ± 0.026 2.76

(1) y44B
tXb�} r − z 4 g − z �"��}1to4 ∆c/∆R =const ez�| g − r Ko4 ∆c/∆lg R =const ez�
(2) 3 ��}1t�K�Z (�HD��) �|a4Bj��=b�}1t�r�TY	"< �Tv_Mb�}1t26llVD4?��0pb�}WY�|�$P U�%
4w (�^�X�J) �
(3) TB 6 	#�K��} g − r DMb}D:2 2 �k��`b�#^4 ∆c/∆lg R bzÆ�6h~�|'D���}K42Tfep�T	G�14D�,mIY(:'GFb�'K"O℄��.#=�}y�}1tT�epm|�w�'Ry�}1tbZ<M?&6��x-/�

4 �/��11��H6d*	#�`�.6?p%�H6�}1tD�2?&b�V6bd*�



� 4 X �BDe�Gy�Uw`N�~2u 377�o4;. ∆c/∆R zÆ�Ov_Mb�}1t6 R X"�0Y�y4Bj�`=b�}�T6pK��. ∆c/∆lg R zÆ2��:'	G�v42gbWr�'K2gJ"��T R1/4,	7�TF__�}*ADbtO�r��W��l%`bp lg R zo�#℄b�w242ua-/T�S5�V6b��'K�k QvbM�"�d*+��W6��K 60sb��m|%`�V6vp<� ∆c/∆lg R bH6Z�V6bd*6 Gadotti4 Anjos [9] bd*�_�V6^ g − r T��}1tb ∆c/∆lg R H6ZnA` B − V b1tZ� −0.156± 0.010 �| Gadotti 4 Anjos '#zKbmx�Tv_b�}1tZD −0.01` −0.38WY�V6bd*bp4(6d*bbZ�'D�V6�y\��"v_b�}1tZ� H6�? 95% v_b�}1tZ��b�T6 de Jong [4] Dy 86�9o�Tv_��}1t�w�b�e�OP?'2bv_s%(�A�sbMW|*���_b�"4v_�}1tbZ<���Za�x�wbS5�s6y4X{��Tv_�so2�}1tbu
"r29B�Y �℄�X6GopT`g�1K&�j�tD�D�GFb [18] �	S��#�}1t�K�wJN�9{sTv{6Fb_t�g�6?v_bK&4j�tb	7',� Abraham ds [19] >-y�<��Tv_b�w�uK�Tv_b�}1tl��1K&)Zb�| Bell 4 de Jong [20] no4uK�v_D:%F:���1K&4j�t��9'#'_�y4TsS5�V6^D>���b�m�9b-/��!8=�
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Color Gradients in the Disks of Late-type Spiral Galaxies

LI Hua-nan, SHAO Zheng-yi, XIAO Quan-bao, LIU Cheng-ze

(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China)

Abstract: Based on 395 late-type spiral galaxies brighter than 15 mag in r-band that selected

from Data Release Two of Slogan Digital Sky Survey, we decompose their bulges and disks

through one-dimensional fitting of the surface brightness profile, and statistically analyze the

color gradients in their disks. We fit the color gradients by the forms of ∆c/∆R and ∆c/∆lg R

separately. It can be found that the gradients in the colors of r − z and g − z are roughly

constant in ∆c/∆R , while g − r favors the form of ∆c/∆lg R. The values of color gradients

are: ∆(g − r)/∆lg R = −0.152 ± 0.010, ∆(r − z)/∆lgR = −0.377 ± 0.019, ∆(g − z)/∆lg R =

−0.590± 0.026, which are in good agreement with previous results.

Key words: astrophysics; color gradient; one-dimensional two components fitting; spiral galaxy;

disk


