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Points are colored according to the luminosity weighted age of
the stellar population at R = 0.5aL

50. Galaxies with concentration
index C � 2.8 are marked with a cross. Dashed blue line show
the fit for all the galaxies with log M⇤ (M�)  11, dashed red for
log M⇤ (M�) > 11, and dotted blue and red lines are the fit for
disk dominated galaxies and spheroidal galaxies, respectively.

colors. They find that ages are much better correlated with their
local surface brightness than with the galaxy absolute magni-
tude in the K band, and conclude that the surface density plays
a more fundamental role in the SFH of disks than the mass of
the galaxy. They suggest that the correlation can be explained
through a dependence of the star formation law on the local den-
sity (see also Bell & Bowen 2000; Boissier & Prantzos 2000).
Note that they assume that colors trace age, and use surface
brightness and total luminosity as proxies for µ⇤ and M⇤ respec-
tively. Furthermore, this conclusion was obtained only for spiral
galaxies. In the light of this result, and armed with our spec-
troscopically derived properties, we ask whether this conclusion
holds for all types of galaxies, and for all regions within galaxies.

We start by exploring the age-density relation for all regions
of all galaxies in our sample. Fig. 11 plots µ⇤ as a function of
hlog ageiL for all our 98291 individual spectra, color coded by
the log density of points in the diagram. Large circles overplotted
represent the galaxy averaged hlog ageiL and log µ⇤ obtained as
explained in Section 6 (equations 1 and 2). The color of these
circles code M⇤ (as labeled on the left-hand side legend). In this
plane, our galaxies are well divided into two distinct families that
break at a stellar mass of ⇠ 6–8 ⇥ 1010M�. Galaxies below this
critical mass show a correlation between log µ⇤ and hlog ageiL,
and are usually young disk galaxies. Above the critical mass, the
relation is significantly flatter, and galaxies there are increasingly
dominated by a spheroidal component. A similar result is found
by Kau↵mann et al. (2003b, 2006) analyzing galaxy averaged
hlog ageiL and µ⇤ for 122808 SDSS galaxies. The critical mass
reported by these works (⇠ 3 ⇥ 1010M�), is close to the one we
find here once the di↵erences in IMF are accounted for.

Note that galaxy-averaged values fall where a large frac-
tion of the individual zone results are located. This is because
log µgalaxy

⇤ and hlog age igalaxy
L are well represented by values

around 1 HLR, and most of the single spaxel zones are located
between 1–1.5 HLR. In fact, Fig. 11 shows that most of the in-
dividual zones follow the same general trend followed by the
galaxy averaged properties. Thus, local ages correlate strongly

Fig. 11. The stellar mass surface density – age relationship re-
sulting from fitting the 98291 spectra of 107 galaxies. The color
bar shows the density of spectra per plotted point (red-orange are
a few tens of spectra). Also plotted (as larger circles) are the av-
eraged values for each galaxy, obtained as explained in Section
6. The colors of these circles code the galaxy mass (orange-
red are galaxies more massive than 1011M�) dashed line marks
µ⇤ = 7 ⇥ 102 M�/pc2.

with local surface density. This distribution also shows that there
is a critical value of µ⇤ ⇠ 7 ⇥ 102M�/pc2 (similar to the value
found by Kau↵mann et al. 2006 once di↵erences in IMF are fac-
tored in). Below this critical density µ⇤ increases with age, such
that regions of low density formed later (are younger) than the
regions of higher surface density, while above this critical den-
sity the dependence of µ⇤ on age is very shallow or altogether
absent.

Since hlog ageiL reflects the SFH and it correlates with µ⇤,
the general distribution of galaxy zones in Fig. 11 suggests that
the local mass density is linked to the local SFH, at least when
µ⇤  7 ⇥ 102M�/pc2. Since these densities are typical of disks
(Fig. 7), this result is in agreement with the findings of Bell & de
Jong (2000) that explain the correlation through a local density
dependence in the star formation law. Note, however, that there
is a large dispersion in the distribution for individual regions,
caused mainly by the radial structure of the age and of the stellar
mass surface density.

8.2. Radial gradients of stellar mass surface density and age

We now investigate inner gradients in age and µ⇤, and their re-
lation with M⇤. The gradient of log µ⇤ in the inner HLR of each
galaxy was computed as 5 log µ⇤ = log µ⇤[1 HLR] � log µ⇤[0],
and similarly for 5hlog ageiL. Fig. 12 shows these gradients as a
function of the galaxy mass. Grey dots denote disk dominated
galaxies (C < 2.8) and black dots mark spheroid dominated
galaxies (C � 2.8). Coloured symbols show mean values in eight
equally populated mass bins3, with circles and stars representing
spheroid and disk dominated systems, respectively.

A clear anti-correlation exists between 5 log µ⇤ and M⇤. The
stellar mass surface density profile becomes steeper with in-
creasing galaxy mass. There does not seem to be a dependence

3 15 galaxies per bin, except in the two bins with largest mass (log
M� > 11.4) that add up to 17 galaxies
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