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Abstract. Classical Cepheids are the most popular primary distance indicator. They allow us to determine
the Galactic abundances gradients and to constrain the chemical enrichment of the thin disc. We present here
results based on high resolution spectra of 63 Cepheids. They indicate local abundances inhomogeneities in
the outer disc (Rg >10 kpc).

1. CEPHEIDS AND GALACTIC ABUNDANCES GRADIENTS
Galactic abundances gradients allow to constrain the chemodynamical evolutionary models of galaxies.
Among different tracers used to study the gradients (HII regions, O/B type stars, Planetary Nebulae
(PNe), Open Clusters), Cepheids present several advantages: they are bright enough to be observed over
a large range of Galactocentric distances; their spectra contain a large set of well-defined absorption lines
to determine accurate abundances for many elements; thanks to the Period-Luminosity (PL) relations,
they are excellent distance indicators. If the existence of Galactic gradients is nowadays widely accepted,
the empirical determination of their properties is still debated. For the iron gradient, Cepheids indicate
a break in the slope and a steeper gradient toward the inner disk [1, 2]. In the outer disk (beyond
10 kpc), the gradient is flattening [3, 4]. This flattening is also observed in HII regions [5], PNe [6]
and Open Clusters [7, 8]. It is well reproduced by chemodynamical models [9]. Some authors [10] also
report a second flattening at a lower basement value. A step-like discontinuity around 10–12 kpc has
also been proposed, but it seems to be mainly due to selection effects [4]. Indeed, localized abundance
inhomogeneities have been reported [4, 11], likely due to “recent” supernovae (SNe).
2. RESULTS
Our sample contains high resolution spectra of 63 Cepheids. We performed a classical spectroscopic
analysis using OSMARCS models [12]. An estimate of temperatures is given by the line depth ratios
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Figure 1. Top: The radial distribution of [Si/H]. Our data (dots) is shown together with Cepheids whose chemical
composition was determined by Andrievsky, Kovtyukh, Luck et al. [1, 3, 11, 18–21] and for which NIR photometry
was available (open circles). Bottom: [Si/H] distribution in the Galactic disc.

method [13, 14]. The accuracy of the abundance determination is of 0.12 dex for [Fe/H] and of 0.16 dex
for the other elements. An independant determination of the abundances using a non-standard method
[15] gives results falling within these uncertainties and the differences are often very small. Absolute
distances were estimated using near-infrared PL-relations as they are only marginally dependent on the
metallicity [16, 17] and present a smaller intrinsic dispersion.
We show here results for Si only, but the complete study deals with more than 20 elements. On
the top panel of Fig. 1, we show the radial distribution of [Si/H]. Current data are shown together with
Cepheids whose chemical composition was determined by Andrievsky, Kovtyukh, Luck et al. in a series
of papers [1, 3, 11, 18–21] and for which near-infrared photometry was available. The gradients for
differents elements have different slopes and shapes that reflect the various influences of SNe events and

05010-p.2

Assembling the Puzzle of the Milky Way
AGB stars. The dispersion around the mean locus indicates local inhomogeneities in the Galactic disc.
Polar maps (e.g., bottom panel of Fig. 1) show as expected a decrease of all the abundances toward the
outer disc. Moreover, the spread is larger in the outer disk, especially when comparing the 10–12 kpc
annulus to the one between 8 and 10 kpc. This indicates that the interstellar medium is not very well
mixed in this region and sensitive to local events such as SNe explosions. Data is up to now too scarce
to check if the same outcome applies beyond 12 kpc. Due to the strong reddening effects in the thin disc,
the excursion in longitude of our sample remains limited.
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