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Abstract. With two stellar sample A and B, the age-metallicity relation (AMR) in the Galactic
thin disk is investigated. The results show two different AMRs: one is a nearly flat AMR from
photometric analysis of sample A, the other is an obvious AMR derived from spectroscoipic
analysis of sample B.
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1. Introduction

Many studies have found there is a clear relation between the ages and the metallicities
of the solar neighbourhood disk stars (e.g. Twarog 1980; Meusinger et al. 1991; Ng &
Bertelli 1998; Rocha-Pinto et al. 2000). In contrast to this Edvardsson et al. (1993) found
no particular evidence for an AMR in the solar neighbourhood and other two large sample
investigations(Feltzing et al. 2001(F01), Nordstrom et al. 2004(N04)) confirmed this.

Recently, Bensby et al. (2004) investigated a sample of 229 nearby thick disk stars and
found there is indeed an AMR in the thick disk. Such a clear AMR is also confirmed
by Haywood (2006). The question then arises: could it be so that the lack of a relation
between ages and metallicities for stars in the solar neighbourhood is in fact a population
effect? Is there a similar AMR in the thin disk as that in the thick disk? In the study
presented here we will address the question of a relation between ages and metallicities
for stars that are kinematically selected to resemble the thin disk closely.

2. Stellar sample

To obtain an accurate and reliable AMR, a comprehensive and unbiased stellar sample
is important. Our stellar sample includes two samples. Sample A consists of 4007 nearby
stars selected from the common stars of two large sample works FO1 and N04 by requiring
the common stars showing consistent ages within the difference of +3Gyr. Sample B
consists of 641 stars from 13 spectroscopic works (Edvardsson et al. (1993), Nissen &
Schuster 1997, Jehin et al.1999, Fulbright 2000, Mishenina & Kyukh 2001, Reddy et al.
2003, Reddy et al. 2006, Bensby et al. 2005, Grraton et al. 2003, Jonsell et al. 2005,
Brewer et al. 2006, Fuhrmann et al. 2004, Gehren et al. 2004).

3. Results

The population membership of the sample stars were determined with pure kinematical
criteria(Bensby et al. 2004). Figure 1 shows the AMR for 3856 thin disk stars from sample
A, where the ages are the average values corresponding to that from F01 and N04, [Fe/H]
are photometric metallicities from NO4. Figure 2 shows the AMR of 434 thin disk stars
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Figure 1. AMR in thin disk stars.

from sample B, where the stellar ages are our re-calculations using Y?2-isochrones (Yi et al.
2003), [Fe/H] are the spectroscopic metallicities adopted from the original references.

4. Discussion and conclusion

Figure 1 shows there is an age-metallicity relation present in the Galactic thin disk
either for sample A or sample B, but the AMR derived from sample B is more declining
than that derived from sample A. This result means that the AMR of stars in the thin
disk suffering from a significant population effect. To fully understand the inward nature
of the AMR in thin disk, more complete and accurate observations are needed, and the
methods used to compute stellar ages and their uncertainties, as well as the choice and
verification of stellar models are far more urgent issues at present.
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