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Abstract. We explore possible correlations between the light profile shapes of early-type galax-
ies, as parameterized by the Sérsic index n, and relevant stellar population parameters, which
were obtained from spectra of extremely high signal–to–noise and stellar population models
that provide an age indicator that is virtually free of the effects of metallicity. We do not find
any robust correlation between n and mean age or metallicity. However, we find evidence for a
strong positive correlation between n and [Mg/Fe] abundance ratio. We speculate that early-
type galaxies settle up their structure on short time-scales in agreement with those imposed by
their [Mg/Fe] ratios, suggesting that the global structure was already at place at high z.

1. Introduction
Early-type (E/SO) galaxies follow tight relations such as the Fundamental Plane, the

Color-Magnitude Relation or the Mg2–σ relation (Bender et al. 1992). However little is
known about the relation between their morphological shapes and stellar populations
(Conselice 2003), most likely because these two fields rely on methods that have grown
up separately. Aiming at exploring possible correlations between galaxy light profiles
and their stellar populations, we combine results obtained from analyzing high-quality
spectroscopic data and stellar light profile fitting as modelled by the Sérsic index n (see
for details Vazdekis, Trujillo & Yamada 2004).

2. Galaxy measurements
We use the mean luminosity weighted ages, metallicities ([M/H]) and abundance ratios

([Mg/Fe]) derived by Vazdekis et al (2001) and Yamada et al. (2004a,b in preparation)
for a sample of Virgo and field early-type galaxies. Flux-calibrated spectra of extremely
high signal–to–noise (S/N > 100) from galaxy central regions (re/10) were used. Relevant
line-strengths, were measured and compared to those predicted by the model of Vazdekis
(1999). Ages were determined on the basis of the Hγσ age indicator of Vazdekis & Arimoto
(1999), which is free from metallicity effects.

The Sérsic shape parameters for most of Virgo galaxies were taken from Caon et al.
(1993), or by fitting a Sérsic model to published (Peletier et al. 1990) or derived light
profiles (HST archive images). We also use the concentration index of Trujillo et al.
(2001) Cre(1/3), which evaluates the fraction of light enclosed within re/3 divided by
the light within re, and is monotonically related to n.

505

https://doi.org/10.1017/S1743921304001103 Published online by Cambridge University Press

https://doi.org/10.1017/S1743921304001103


506 Vazdekis, Trujillo & Yamada

Figure 1. Plot of the shape parameters, n and Cre(1/3), versus [M/H], and [Mg/Fe]. Squares
mean Virgo galaxies and triangles mean field galaxies. Spearman rank-order correlation coeffi-
cient and its significance value are written in each panel.

3. Results
No correlation can be found between galaxy ages and n as most of our galaxies are

rather old (Vazdekis et al. 2001). Fig. 1 (left panel) shows a weak correlation (as shown by
the Spearman test rs) between the total metallicity and the shape parameters. However,
Fig. 1 shows for the first time a strong positive correlation between [Mg/Fe] abundance ra-
tio and the shape parameter indices. This result is expected since [Mg/Fe] correlates with
σ (Trager et al. 2000), and σ correlates with Cre(1/3) (Graham et al. 2001). Nonetheless,
it is surprising to see that the [Mg/Fe] provides the strongest correlation among other
stellar population parameters, reaching a Spearman coefficient 0.8. Finally, similar corre-
lation values are obtained for the already known Cre(1/3) – σ and [Mg/Fe] – σ relations
on the basis of the same galaxies, probing the robustness of the new correlation.

4. Discussion
Mg is ejected to the ISM by SN II on short time-scales (� 106 − 107 yr). If star

formation stops before SN Ia release Fe (∼1 Gyr), the [Mg/Fe] should be larger than 0.
The central σ – [Mg/Fe] correlation suggests that the innermost regions of more massive
galaxies stopped their star formation on short time-scales. Next, the fact that n correlates
with [Mg/Fe] suggests that early-type galaxies settled up their global structure (and not
only the innermost regions) on time-scales according to their [Mg/Fe] (a scenario favored
if no [Mg/Fe] radial gradients were present, Mehlert et al. 2003). The fact that we do
not find a correlation between n and galaxy mean ages but [Mg/Fe] suggests that the
formation time-scale is the main process linked to galaxy global structure, rather than
burst peppering as a function of time. Since our galaxies are old and the time scales of
most massive galaxies very short, the new correlation suggests that the global structure
was already at place at high z, without experiencing a significant time evolution.
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