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Abstract:

Recently, Nersesian et al. (2019) investigated the ditferent stellar population mixes in nearby galaxies (DustPedia sample; Davies et al. 2017) and their role in dust heating. In the current
study we make use of a sample of ~90 local (U)LIRGs (Papadopoulos et al. 2012; Greve ef al. 2014), occupying the high end of SFR in the local Universe, as well as galaxies at higher
redshifts (HELP sample; Vaccari et al. 2016) aiming at linking the properties of local and distant galaxies and examining their evolution through cosmic fime. We make use of multi-
wavelength photometric data (from the UV to the submm) already culled in the databases mentioned above and the CIGALE SED fitting tool to investigate the role of dust and its
heating by radiation, due to different stellar populations, on the variances of several parameters for galaxies of different morphological types and merging stages.
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Figure 1. Template SEDs for three main types of 10%} m:z::;‘ i:::::if’dung ?:tﬂZZtPADSNdUSt
galaxies [Early-type (ETGs), Late-type (LTGs), and i
(U)LIRGs] as derived by CIGALE. The median SED % gl Vst
of each sub-class is shown as a white curve; the § 10-1| y "\
unattenuated SEDs of the old and the young 3 - "
stars are shown as red and blue curves, glo‘zrw' ’ﬁ
respectively. The orange curve indicates the glo_a_&’,b

median spectrum of the diffuse dust, while the
green curve the emission from PDRs. The purple ;-4
curve Indicates the 75th percentile of fthe
median specirum of the emission by the AGN. 1075
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Figure 4. Mean values of the portion of the luminosity of the old
and young stellar populations (left and right panel, respectively)
used for the heating of the dust. The dashed bars stand for the
mean values of the ratio of the absorbed by dust luminosity, to

type and per (U)LIRG merging class. Green markings represent the
PDR dust luminosity, orange stand for the luminosity of the diffuse dust,
while the total dust luminosity is in gray. Median values are indicated

iIndividual systems, while the white squares
stand for the median values per merging
class.

with square symbols.

fhe unaftenuafed luminosity by fhe corresponding stellar
componenf. The mean values of the ratio of the attenuated !
luminosity of the specific stellar component fo the unattenuated

luminosity are indicated as filled bars.

* Conclusions *

o interacting (U)LIRGs form new stars with a higher - by a factor
of ~2 - rate than the isolated (U)LIRGs. This finding agrees with
previous observational studies and simulations. Additionally
their SFR is an sorder of magnitude higher than in normal
galaxies.

o Most of the energy emitted by both stellar populations (old
and .young) in (U)LIRGs is offered for the dust heating. The
young stellar population is, in all galaxy types, more efficient
in heating the dust. Its highest conftribution is observed in
class 2 (U)LIRGs, where itis 79 7%, on average.

o Although it is unclear if the SFR has any correlation with the
stellar mass for (U)LIRGs, they cover an area in the main
sequence diagram that is also occupied by higher-z sources.

o In very luminous IR-galaxies, not only the AGN emission, but
also the emission of the PDR dust can determine the shape of
the MIR region of the galaxy spectrum; especially in galaxies
with weak or infermediate AGN activity.
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Figure 7. The main sequence (Mo Vs SFR) of local normal  Figure 8. s;'gang vs log(sSFR). The dofted white curve

axies [ETGs (red circles) and LTGs (blue circles)], local indicates the relation presented in Leja et al. (2019)
LIRGs (yellow stars) and high-redshift galaxies (small fitted to the DustPedia galaxies. A smooth fransition of
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s color-coded according fo redshift [see the vertical ratios of the luminosity absorbed by dust (s§33ng), from
or-par in Fig. 8)]. The white dofted lines correspond 0 |ocal to higher-redshift galaxies (of higher sSFR), with a

fhe power law relafions presented in Whifaker ef al. (2012)  similar S-shaped form, is evident. The inset plot

fhe redshiff values indicated in the plot. indicates the mean values of the S35, 0un, for each

(local) galaxy type. Red and blue bars refer to the old
and the young stars, respectively.
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