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Abstract 
 We present a study of the integrated properties of the 1062 galaxies in the CALIFA survey. To derive the main physical 
parameters of the galaxies we have fitted their UV-to-IR spectral energy distributions (SED) with sets of theoretical models 
using CIGALE. We perform a comparison of the galaxy parameters derived from SED fitting with those obtained from the integral-
field spectroscopy modelling and show the clear advantage of using the SED-derived star formation rates (SFR). A detailed 
analysis of galaxies in the SFR/Mstar plane as a function of their properties reveals that quenching of star formation is caused 
by a combination of gas deficiency and the inefficiency of the existing gas to form new stars. Exploring the potential 
mechanisms that could produce this effect, we find a strong correlation with galaxy morphology. On the other hand, the 
presence of AGN and/or bars as well as the local environment have only temporal effects on the current star formation, a result 
also consistent with their model-derived star formation histories.  

Comparison of the SED and IFU derived star formation rates 
We notice that the SFRs of quiescent galaxies, based on their spectrum derived Hα luminosities and the stellar population 
synthesis models suffer from heavy contamination from evolved stars. Thus, future studies that want to make use of the SFR of 
the galaxies in the survey should employ those estimated from SED modeling.

Fig. 1. Comparison of the Hα-derived star formation rates from Pipe3D and 
those from CIGALE. Late-type galaxies are shown with stars and early-
type galaxies with circles. Star-forming galaxies are marked with blue 
symbols, whereas quiescent galaxies are marked with red. The dashed 
black line marks the one-to-one correlation.  

Fig. 2. The SFRs of the CALIFA galaxies estimated by SED 
modeling as a function of their stellar mass. Late-type galaxies are 
shown with stars and early-type galaxies with circles. Star forming 
galaxies are marked with blue symbols (log(sSFR/yr)>- 11.5), 
whereas quiescent galaxies are marked with red. The dashed black 
line indicates the star forming main sequence derived from Elbaz et 
al. (2007).  

The Star Formation Main Sequence and quenching

Conclusions 
We presented the integrated properties of 1062 galaxies in the CALIFA IFU survey. Those properties were derived 
using a combination of SED fitting and IFU spectral modelling. We conclude the following: 

•The star formation rates of quiescent galaxies, based on their spectrum derived Hα luminosities and the stellar 
population synthesis models suffer from heavy contamination from evolved stars. Thus, future studies that want to 
make use of the SFR of the galaxies in the survey should employ those estimated from SED modeling.  

•Galaxy quenching comes as a combination of gas deficiency and the inefficiency of the remaining gas to form stars. 
After a comprehensive analysis, we attribute the latter to morphological evolution (i.e. the build-up of the bulge 
component). 

•Exploring other potential suppression mechanisms, such as AGN activity, the action of bars, galaxy mergers, and 
the local galaxy environment, we find no strong evidence that could associate them with permanent quenching of 
star formation.  

•The study of the star formation histories of our galaxies as derived from SED fitting and stellar population synthesis 
confirms the above findings .

Fig. 4. The SFRs of the CALIFA galaxies estimated by SED modeling versus their stellar mass, colour-coded by the (a) galaxy morphology. 
(elliptical galaxies have Morphological indices ≤7, lenticulars 8-9, and spirals ≥10 ), (b) the gas fraction, i.e. the molecular gas mass of each 
galaxy normalized by its stellar mass, (c)  the star formation efficiency, which is the log(SFR/MH2) [yr−1], and (d) the bulge-to-total luminosity 
rations (B/T; see Mendez-Abreu et al. 2017).
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The star formation activity under the influence of AGN/bars

Fig. 3. The specific SFR (SSFR) distributions of the galaxies in our sample (a) hosting/non-hosting and AGN, and (b) with a strong/weak or 
no bar. The inset panels show the star formation efficiencies of those populations.


