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Abstract. The Galactic structure and composition remain as one of the greatest open problems
in modern astrophysics. We show here that there are chemical similarities between the Galactic
bulge and local thick disk red giant stars. This finding puts strong constraints on the IMF, SFR
and chemical enrichment timescale of the bulge and thick disk. Our results are based upon a
detailed elemental abundance analysis of 80 high S/N and high resolution optical spectra of
giant stars, in the range −1.5 < [Fe/H] < +0.5.
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1. Introduction
Our own Galaxy offers a remarkable opportunity for testing different scenarios of galaxy

formation and assembly. In this sense, the bulge and disk play a crucial role because
these two Galactic subcomponents mostly contribute to the Galaxy total stellar mass
(e.g. Wyse 2009). Furthermore, the bulk of bulge and thick disk stars appear to be old
(Ortolani et al. 1995; Zoccali et al. 2003; Bensby et al. 2007).

On one hand, the bulge’s old ages and enhancement of α-elements — as revealed by
the detailed chemical analysis of giant stars in the field (e.g. McWilliam & Rich 1994;
Cunha & Smith 2006; Zoccali et al. 2006; Lecureur et al. 2007; Fulbright et al. 2007;
Meléndez et al. 2008; Ryde et al. 2009a,b) and in globular clusters (e.g. Meléndez et al.
2003; Alves-Brito et al. 2006; Barbuy et al. 2008) —, suggest that the Galactic bulge
must have formed rapidly during intensive star formation (the “classical” scenario). On
the other hand, the Galactic bulge’s boxy shape is also morphologically consistent with
a “pseudo-bulge” scenario, which indicates the bulge must have formed as a consequence
of secular evolution through dynamical instability of an already established inner disk
(see Kormendy & Kennicutt 2004, for a review).

Meléndez et al. (2008) analysed high resolution infrared spectra of both bulge and thick
disk giants with similar stellar parameters and found that the bulge is in fact chemically
very similar to the thick disk in [(C,N,O)/Fe]. Here we present the results based on
oxygen and other α-elements (Mg, Si, Ti and Ca) as derived from high resolution optical
data.

2. Results and conclusions
Figure 1 shows the pattern of [α/Fe] versus [Fe/H] for the bulge and thick disk stars.

Non-weighted least squares fit to [α/Fe]-[Fe/H] for metal-poor ([Fe/H] < −0.5) and
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Figure 1. Mean [α/Fe] vs. [Fe/H] for the sample. Refer to the text for more details.

metal-rich ([Fe/H] � −0.5) bulge (top), thick disk (middle) and both bulge and thick
disk (bottom) stars is also displayed. As one can see, similar relations can fit both stellar
populations, with a scatter as low as σ = 0.03 dex. This finding suggests that the bulge
and local thick disk giants have essentially identical chemical abundance ratios. Thus, the
bulge and local thick disk stars experienced similar formation timescales, star formation
rates and initial mass functions. Our results and conclusions are discussed in detail in
Alves-Brito et al. (2009, A&A, submitted).

Interestingly, Bensby et al. (2009) have found that microlensed dwarfs in the Galactic
bulge present [α/Fe] abundance ratios similar to those of dwarfs in the Galactic thick
disk, which agrees with our results for giant stars.
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