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Table 1 The multi-band data

Band Ac(pm) AAM(um) Tele./Instru.  Exp.(s)  Flimit(pdy) Comments
FUV  0.1515  0.0256 GALEX 44668 0.363 Morrissey et al.[38]
NUV 02267  0.0730 GALEX 44668 0.363 Morrissey et al.[38]

U 0.365 0.036 CTIO 42600 0.145 MUSYCI[33]

B 0.458 0.097 CTIO 13200 0.132 MUSYC[33]

Y4 0.538 0.089 CTIO 10440 0.145 MUSYCI33]

R 0.648 0.16 CTIO 11700 0.174 MUSYCI39]

I 0.857 0.147 CTIO 6000 0.479 MUSYCI[33]

J 1.26 0.2 CTIO/ISPI 4788 2.09 MUSYCI39

K 2.22 0.51 CTIO/ISPI 3600 3.98 MUSYCI39
chl 3.6 0.75 IRAC 11000 0.758 SIMPLE survey!4]
ch2 4.5 1.01 IRAC 11000 0.832 SIMPLE survey[40!
ch3 5.8 1.42 IRAC 11000 5.753 SIMPLE survey!40]
ch4 8.0 2.93 IRAC 11000 3.630 SIMPLE survey!40]
24 23.8 5.3 MIPS 1378 83 MIPS GTO

70 71.4 19 MIPS 600 15000 MIPS GTO

H: RF Flimie A 5 FREKFE (50)
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e (W 1). 85, FAE GEMS XA FS50LP ElE LE&F T HAHIE S LA
R H BB RS .
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blue cloud FEZL# 0.3, 0.5, 0.7 #1 0.9 WX t53%E. 1R EHAE Chandra 250 ks W
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PRREAI AR IR B RS 4 RS, PFriUB S a2 il 5.
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Fig.1 The rest-frame color U-V vs. stellar mass for galaxies with apparent magnitude mgr < 24 in the
CDF'S. Solid lines split red sequence and blue cloud. Dashed lines show the stellar mass cut above which
our sample is complete up to z = 1. Dots represent galaxies in COMBO-17 catalogue. Crosses are X-ray
detections, which are excluded from our sample. Diamonds mark galaxies with Sérsic index n > 2.5 but

eliminated by visual check. Open circles show the final 456 early-type galaxies in our sample
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Table 2 The average star formation rates for different redshifts

z lg(Luv/Lo) g (Lig*/Lo) g (Lol/Lo) g (L™ /Le) SFR(Mg -yr— 1)
0.2~0.4 9.08 9.82 9.02 9.75 0.8+0.3
0.4~0.6 9.06 10.11 8.95 10.08 1.4+£0.5
0.6~0.8 9.24 10.14 9.06 10.10 1.6£04
0.8~1.0 9.40 10.37 9.12 10.35 2.7+ 1.0

TER 29, L™ RABLAIDCE, LYy RAFEWMABWLLINEST, Lig™ =
Lig™ — Lol ATLAEH, R B TR LN G BE BT HBIE /N (S10%), HANHE & Xt
THETE BRG]

3.2 EiEah
M ER G AR B, BTG T SR LA ) BE 3 > A R AR R
AR R REAR. K4 )E £ R Maraston BB 53 g fl e/ M RLE. A7
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Fig.2 The decomposition of average SEDs. Dots with error bars are the observed luminosities of
early-type galaxies within 0.2 < z < 1.0. Thick dashed lines indicate the old component. Thin solid lines
and thin dashed lines represent the young component without extinction and after extinction, respectively.

Dot-dashed lines show the dust emission. Grey thick solid lines are the combined spectra
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The Evolution of Star Formation in Early-type Galaxies

WANG Fang!-? ZHENG Xian-zhong"

(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008)
(2 Graduate University of Chinese Academy of Sciences, Beijing 100049)

ABsTtrACT How the star formation activity in early-type galaxies (ETGs) evolves over
cosmic time provides observational constraints on the picture of the formation and evolu-
tion of ETGs. Using HST/ACS (Hubble Space Telescope/Advanced Camera for Surveys)
imaging data from the GEMS (Galaxy Evolution from Morphology and SEDs) survey and
multi-band data in the CDFS (Chandra Deep Field South), a complete sample of 456 ETGs
within 0.2 < z < 1 is selected based on morphology, color and stellar mass. With stacking
technique, the UV and IR average luminosities are derived from GALEX (Galaxy Evolution
Explorer) and Spitzer observations and the average star formation rates are estimated. Our
results show that the star formation intensities of ETGs are low (SFR < 3 M, - yr—!) and
decline with decreasing redshift. The total stellar mass contributed by star formation since
z = 11is less than 15%. Stellar population modeling confirms that the bulk of stars in ETGs
were formed at early time (z > 2).

Key words galaxies: elliptical and lenticular, cD, galaxies: star formation, galaxies:
evolution



