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The Research Progress in the Color Gradients of Spiral Galax ies

LIU Cheng-ze*2, SHAO Zheng-yit3, SHEN Shi-yin3, CHANG Rui-xiang '3

(1. Key Laboratory for Research in Galaxies and Cosmology, Sh anghai Astronomical Observatory, Chinese
Academy of Sciences, Shanghai 200030, China; 2. Graduate School of Chinese Academy of Sciences, Beijing
100039, China; 3. Key Laboratory for Astrophysics, Shangha i 200234, China)

Abstract:  The color gradient of spiral galaxy freezes its fossil infamation of the star formation
history along the disk and therefore provides a strong constaint on the models of disk formation
and evolution. In this paper we review the recent progress othe research on color gradients
of spiral galaxies, including the observational results, he explanation of color gradients and the
evolvement of the color gradients. In addition, we list the doservational factors which in uence
the measurement of color gradients.

Most of spiral galaxies show negative color gradients, i.ethe color is gradually bluer outwards.
Either the bulge or disk components of spiral galaxies has rgative color gradient. The color
gradients of disk components are independent of the concergtion parameter, which implies that
the bulge may not strongly a ect the formation and evolution of the disk component. There is
also no signi cant correlation between disk color gradiens and the size of galaxies, but bigger
galaxies tend to have smaller scatters of the color gradiest The color gradients are weakly
dependent on the absolute magnitude, this weak correlatiorsuggests that the stellar mass may
not be an important ingredient in regulating the inside-out growth of galactic disk. There is
an intrinsic correlation between the color gradients and suface brightness, with lower surface
brightness galaxies having steeper color gradients. Thisesult indicates the mass surface density
may play an important role in the formation and evolution of galactic disk, which gives a strong
observational constraint on the model.

The color gradients of spiral galaxies were found to be mainl caused by stellar population
gradients, with inner region having higher metallicity and older stellar population than the outer
part. The dust extinction only plays a minor role in regulati ng the color gradients of spiral
galaxies.

Key words:  spiral galaxy; color gradient; radiation



