
detailed description of gravity-sensitive features in SDSS
spectra).

The fact that the three data sets included, although based on
different sets of line-strengths, lie on the same relation,
supports a tight connection between IMF slope and metallicity,
regardless of the details in the determination of the stellar
population parameters. Moreover, the agreement between
integrated measurements from the SDSS spectra and spatially
resolved values, suggests that the mechanism behind the local
IMF variations ultimately shapes the global galaxy mass–IMF
relation.

A linear fit to all the measurements shown in Figure 2 leads
to the following relation between IMF slope and metallicity in
ETGs:

2. 2( 0.1) 3. 1( 0.5) [M H]. (2)b( � o � o q

Since IMF-sensitive features ultimately trace the dwarf-to-giant
ratio F0.5, as defined in La Barbera et al. (2013), the above
equation can be expressed in terms of a single power law IMF as

1.50 ( 0.05) 2.1( 0.2) [M H]. (3)( � o � o q

Apart from the measurement errors, the scatter in the relation
comes from two sources: the IMF–[α/Fe] degeneracy when
fitting gravity-sensitive features around the Kroupa-like IMF
regime (La Barbera et al. 2013) and the dependence of the IMF

on the minimized set of indices12 (Spiniello et al. 2014a). In
this sense, the fact that the TiO2-based CALIFA measurements
show a steeper IMF-metallicity trend is consistent with a
stronger metallicity dependence of this index than predicted in
the MILES models. On the other hand, the consistency among
different data sets ( 0.82S � when CALIFA, SDSS and
Martín-Navarro et al. 2015a, 2015b are considered) points to
a genuine IMF-[M/H] trend, as shown in Figure 2.

4.2. The [MgFe]a–TiO2CALIFA Empirical Relation

To strengthen the validity of our result, we adopted an
empirical approach. In Figure 3 we compare the [MgFe]′ to the
TiO2CALIFA individual measurements for all radial bins in our
sample, at a common 200 km s−1 resolution. Each point is
color-coded by its H OC value, representing an age segregation.
The [MgFe]′ index is independent of the IMF, depending
almost entirely on the total metallicity. On the contrary, the
TiO2CALIFA is a strong IMF indicator, that increases with age (La
Barbera et al. 2013). Since MILES stellar population models
predict the TiO2CALIFA feature to be, in the explored metallicity
and age regime, almost independent of total metallicity, the
strong (correlation coefficient 0.86S � ) correlation shown in
Figure 3 can be interpreted as a metallicity–IMF trend. A

Figure 1. Best-fitting IMF slope b( is compared to the local σ (a), Vrms (b), [Mg/Fe] (c), and age (b). Neither the kinematics properties nor the [Mg/Fe] or the age
follow the measured IMF variations ( 0.35S �T , 0.30VrmsS � , 0.21[Mg Fe]S � , 0.50ageS � � , with ρ being the Spearman correlation coefficient). The right vertical axis
represents the IMF slope in terms of F0.5, defined as the fraction (with respect to the total mass) of stars with masses below 0.5 M:.

Figure 2. IMF–metallicity relation obtained from CALIFA local measurements
(blue). We also show the local IMF and metallicities measurements derived by
Martín-Navarro et al. (2015a, 2015b; red, orange) for three of nearby ETGs, as
well as global SDSS measurements (black). We found it to be the strongest
correlation ( 0.82[M H]S � ). As in Figure 1, the right vertical axis indicates the
F0.5 ratio. For reference, the standard Kroupa IMF value is shown as a
horizontal dotted line. Dashed line correspond to the best-fitting linear relation
to all the data sets.

Figure 3. Empirical relation between the metallicity-sensitive [MgFe]′ and the
IMF-sensitive TiO2CALIFA features. Index measurements (at a resolution of
200 km s−1) are color-coded by their H oC value, as an age proxy. An IMF–
metallicity relation is needed to explain the observed trend, since the
TiO2CALIFA weakly depends on the total metallicity and [MgFe]′ is almost
independent of the IMF.

12 Uncertainties in Equations (2) and (3) account for this effect, by repeating
the fit using only CALIFA data.
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