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2 +A$31�lLr
2.1 SDSS H]�kj�

SDSS 1x4iO#&ar	�� u � g � r � i � z 5 �$X(o_LZ	5$"5�&r;)[g/�_L$8"5���{x[pkz�} SDSS DR2. SDSS DR2[5$	

��	B 3 324 5~k[	D� SDSS f�[pk�E
D+� 5 �(o[" 
k�y��%x 15 �+Æ�dH�:)[5t" 
k"b (ProfMean), m�[�:�dw2v�2 [7] )[" 7. >} ProfMean [pk�"�wkv6S�D+[$k,^P�d;[�,� SDSS ;��
�%D+[jk (C = R90/R50, �� R90 ,
R50 �%"�) 90% , 50% [ Petrosian $kH[�d) �.� q (q = b/a, a � b �%eD+�9.��n.) �D+[7$k^Ru;}-e5$2p [7].

SDSS 5$yJz 5 �$X(o�Uy} u (o�$~n [7], v i (o|M� CCD[4Æ@uv: [8], +�}^P�,\g�{k"�^V� g�r�z(o��%r g-r�
r-z , g-z <^P�k�W�2p5��+[\g�q� r (oe SDSS _L5$H�[>2(o,V�$8c�[2v(o�{k�k.��)�L&+H�lt$�{z2�ie" r (o�
2.2 *?#2q�"�\g[eS�D+./�[^P�k�{keCc�D+�.k.�P�geezT2I[5$�weez5rTN[h�d�*z@D�D+�d;S[W��Ne*:N3kaN>:
[v:�uec�D+ez�T>[+B�C�GS�D+��
ZXT2I[5$,TN[h�d�&:N3kaN>:
r^P[v:�"�� SDSS uP5$4�)_Lc�[D.V��CV� ;[�� r (o
} 15 ^[D+<�c��;)V� ;D+[1ke.� q > 0.75 (.� 0.75 ru[AS	�
41◦)[9]. hk�c[�PVE 1 543 � ;D+�&r;_L+B,.�<�[+. (+.(@8O�2 [10-11]). 
(r 1 543 � ;D+;+B,.�<�[+.�"�ZX
��D+W�[2p��L�+B,.[$k� (bulge-to-disk ratio, L; B/D) ���:)+B<�,.<�[$k�^��ru�(o�%_L+.5�;*ZX+B[^P�.[^P^C*�\g"$kD+[jk2p C = 2.6 N$wkRD+7��GD+ (C > 2.6) ,�GD+ (C < 2.6), "�kjk C < 2.5 , −2.5lg(B/D) > 0.5 ��P [12] zVE�GS�D+���X
 480 �D+���"�x1� g (o, z (orD+[" 
k_L+.\�ZXzAW�2p7%(N��L�+Æ(o+.[ B/D &��H5Æ��zw*e+.�XQz[����e#x
g�[C*�v@r}N/�D+zt#z 10 =
11 ��:[5$pk�J� 1 ∼ 2 )wkuE+Æ(o+.[5�M���[1>!ex r (o+.5[W�2p B/D, 8>!�%e g (o, z (o+.5[W�2p B/D.
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� 1 r *q- g *qY�4r B/D ]7!N�-
Fig. 1 Correlation of parameters B/D in r band

and g band

� 2 r *q- z *qY�4r B/D ]7!N�-
Fig. 2 Correlation of parameters B/D in r band

and z band

2.3 �kKqe��.[^P�k,.[qrD^�Ak�^PkB" 
k�D�W�2p[5��+�j/eExE.[^P�k,�D�W�2p�"�1x�Qg� “!2D+” [~yr.[^P�k_LEx [13]. r}qrD^[Ex�j/eRhD^18XqrD^�Æ\;e_Lr/+=$, K ��� SDSS pk)j�E
r/+=$[��!�e�k Schlegel ^ [14] Ex[�D+[qrD^ Mr y.a�E�
Mr = m − 5lgDL − 25 − K(z) , (1);) m e
(o[hD^� DL eD+[$kn~� K(z) e K �����[ K �� UVx
 Blanton ^ [15] [W&��
��.[^P�k�^P[�+�|_g.J^P g-r � r-z , g-z )V�
�en�.<�[:[p'N}=^} 2 [D+�Ex
.[^P� 3 ,^PD+[p'�%e 261 � 258 , 228 ��y}#y UZX"5��.[D^x�<�+.ZX[&G$kz"b�.[^P�&GD^[7�C

cdisk = m1,disk − m2,disk.��1x^P�k CGs = ∆c/∆R �,Jaz��^P�k�.[qrD^�Ak�^PkB" 
k�J[5��+�"�r.[^P�k��2p�+; Spearman&5��(, t Kb [16]. k P = 1 − α "b (α �Kbs2), V α = 0.05 \�%Ck
P = 0.95. V t Kb�E!N}�[! tα(α = 0.05) \�Uk�IWC�k�2pM�5
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t Kb�E!>}�[! tα(α = 0.05) \�+Uk�IWC�k�2p+M�5��+�
3 {bi^
3.1 |N&�	S.|NmV�QNZ�� 3 e.[^P�k�.[qrD^5��+bl���)[1>!e.� r (o[qrD^�8>!�%e g-r � r-z , g-z 3 �^P{ru[�k CGs. �)��pkdR"g�D+�" 1 ) rs e&5�+p�J� 3 kB" 1 )wkx1�.[^P�k�.[qrD^^� g-r (ozAM[5��+�C�
[D+^P�k�g�v�����(oi�z5��+����2 [2-3,17] [\gW&eg$[�"�<� 3.2 V<�����)&5�+p[%Ck� 95% k.�D 1 }O'�
T/}OnW�R Spearman 7�[��` t f)�d6
Table 1 Spearman rank correlation coefficient and statistical value of t-test between

color gradients and absolute magnitudes of disks

g-r r-z g-z

rs 0.110 0.006 0.086

Statistical value of t-test 1.781 0.096 1.292

3.2 |N&�	S.|NISNZ�� 4 e.[^P�k�.[Ak (x.[!9 Rd "�.[Ak) [5��+bl��1>!e.� r (o[!9�8>!JSX.[ 3 ���%e.[ g-r � r-z , g-z 3�^P[�k��)��pkdR"g�D+� 4e:G4M+. (:>w?+.) [W&�" 2 �E
D+.[^P�k�D+.Ak[ Spearman &5�+p, t Kb�E!�" 3 �E
:G4M+.[B��J� 4 kB" 2 ∼ 3 )wkuE�.[^P�k,.[Akz0>[5��+�C.[Ak�N�.[^P�ki�g�v@�,5�M� g-z(oe:>[�v� g-r(oe:M[�fietr}(9xkN[^Pzt5�M�>�J.J<[&�(@zu�<pe<x[u
e��&���C.['�
(M) ,Sf� (J = λ, λ �S12��e#�Æ8[Sf�). ���&���.[$k
Ld (=qrD^ Md) ,Ak Rd e�?5�[�0J M ∝ Ld, v Rd ∝ λ[18]. v.[J<(@[7p�J<W$.S[2DJ<(@[7p�Jv�.[^PB^P�kSz{{w�.[^P�k�$k ('�) #��t$.['�r}.[�9(@zt&#v:�+Æ'�[.�;J<,2DJ<ie55w[(@��g~ �̂ P�k�.[Akz���N[.^P�k�g��Æb3Sf�[�H<`Z.J�X�[J<=2DJ<\!7p�N�
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� 3 0]`R�m�0]stF`7!!-cm�
Fig. 3 Correlations between color gradients and

absolute magnitudes of disks

� 4 0]`R�m�0]Cm7!!-cm�
Fig. 4 Correlations between color gradients and

sizes of disksD 2 }O'�
T/}OJT Spearman 7�[��` t f)�d6
Table 2 Spearman rank correlation coefficient and statistical value of t-test between

color gradients and sizes of disks

g-r r-z g-z

rs -0.273 -0.257 -0.320

Statistical value of t-test 4.568 4.255 5.078D 3 }O'�
T/}OJT�[[�9e� za5�O�u
Table 3 Slopes of the best linear fittings of the correlation between color gradients

and sizes of disks

Slope

g-r −0.117 ± 0.115

r-z −0.173 ± 0.186

g-z −0.277 ± 0.273
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3.3 |N&�	S.|N&�NZ�� 5e.[^P�k CGs �.[^P5��+bl��1>!�%e.[ g-r� r-z, g-z 3 �^P�8>!�%e�^Pru[ 3 �^P�k�" 4 �E
D+.[^P�k�.[^P[ Spearman &5�+p, t Kb�E!�" 5 �E
:G4M+.[B��J� 5 kB" 4 ∼ 5 )"�wkuE�.[^P�k�.[^PfzT>[5��+�.[^P�{�;^P�k�g�D 4 }O'�
T/}O'� Spearman 7�[��` t f)�d6
Table 4 Spearman rank correlation coefficient and statistical value of t-test between

color gradients and colors of disks

g-r r-z g-z

rs 0.149 0.493 0.389

Statistical value of t-test 2.425 9.072 6.350D 5 }O'�
T`'��[[�9e� za5�O�u
Table 5 Slopes of the best linear fittings of the correlation between color gradients

and colors of disks

Slope

g-r 0.162 ± 0.240

r-z 0.430 ± 0.240

g-z 0.411 ± 0.239

3.4 |N&�	S.|NCxsSNZ��\g.[^P�k�.[" 
k (µd) �+\�"�en.[" 
k�J R50X R90 |�)[5t" 
k�v@jb;
 K ����cen.[" 
k*���+B[v:�� 6 e.[^P�k CGS �.[" 
k5��+bl��1>!e.[" 
k�8>!�%e.[ g-r � r-z , g-z 3 �^Pru[�k�" 6 �E
D+.[^P�k�.[" 
k[ Spearman &5�+p, t Kb�E!�" 7 �E
:G4M+.[B��J� 6 kB" 6 ∼ 7 )"�wkuE�.[^P�k�.[" 
kfzT>[5��+�.[" 
k���;^P�k�g�D 6 }O'�
T/}ODytT Spearman 7�[��` t f)�d6
Table 6 Spearman rank correlation coefficient and statistical value of t-test between

color gradients and surface brightnesses of disks

g-r r-z g-z

rs −0.338 −0.447 −0.462

Statistical value of t-test −5.779 −7.995 −7.831
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Table 7 Slopes of the best linear fittings of the correlation between color gradients

and surface brightnesses of disks

Slope

g-r −0.045 ± 0.013

r-z −0.148 ± 0.021

g-z −0.190 ± 0.030

� 5 0]`R�m�0]`R7!!-cm�
Fig. 5 Correlations between color gradients and

colors of disks

� 6 0]`R�m�0]$"�m7!!-cm�
Fig. 6 Correlations between color gradients and

surface brightnesses of disks

4 iv1�v��� SDSS DR2 )V�
 395 � r (o
} 15 ^[ ;�GS�D+��E\g
.[^P�k�W�2p[5��+�W�L.�
(1) .[^P�k�.[qrD^�z5�M�
(2) .[Ak�N�.[^P�k�g�
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(3) .[^P�{�.[^P�k�g�
(4) .[" 
k���.[^P�k�g��EW&Æb
.[^P�kr.[J<e0*["5	n��=Ru\g�<ix1�.D+)M�30>[^PD^�+ (CMR)[19−22]. CMR "$
qrD^ ('�)r.D+J<(@)[2DJ<�^<3�8-e[<x�v^P�k�qrD^ ('�) #��fR�b3D+'�r+ÆD��J (L)/,�/) 2DJ<�^[7pv:&+N�a#}zw*v:��D+[7�2DJ<�^�C+Æ'�[.�;J<,2DJ<ie55w[(@�^P�k�.[Akz���N[.^P�k�g��Æb3Sf�[�H<`Z.J�X�[J<=2DJ<\!7p�N�"�fZX
^P�k�^P[5�M��{[.�k�N��<���+z�,w*�g,w*e.[^P�.S2D[,��k=]m�k�kz���g,w*e+Æ.S[,��k=]m�k�kegc[�Uey}�D9a8[�9D93{�,�=]m�k�<^PS[7p��9[D9�$0�C�k�g�VJ�Pe;_g.[\gHkD�� E o � �
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Correlations between Color Gradients and Structural
Parameters of the Disks in Late-type Spiral Galaxies

LI Hua-nan ZHENG Xiao-guang
(College of Physics, Jilin Normal University, Siping 136000)

ABSTRACT From Data Release Two of Sloan Digital Sky Survey (SDSS DR2), 395 late-

type spiral galaxies brighter than 15m in r band are selected. The correlations between the

color gradients and other structural parameters of disks are investigated. It is shown that

there is no correlation between the color gradients and absolute magnitude (mass); there

are strong correlations between the color gradients and sizes of the disks, i.e., the larger

the disks, the steeper the color gradients. There are also strong correlations between the

color gradients and colors. The bluer the disks, the steeper the color gradients. It is also

shown that the color gradients are strongly dependent on the surface brightness of disk. The

disk with brighter surface exhibits steeper color gradients. In the end, the constraint of the

correlations between the color gradients and other structural parameters of the disks in the

late-type spiral galaxies on the star formation history is also discussed.

Key words galaxies: spiral, galaxies: fundamental parameters


