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[Ultra] Luminous InfraRed Galaxies (LIRGs and ULIRGs) have the highest star
formation rate among star forming galaxies. Using the infrared (IR) data from the
AKARI Deep Field-South (ADF-S) enriched with the data from other instruments,
including the Herschel satellite, (8 µm−103 µm), we model Spectral Energy Dis-
tributions (SEDs) of these galaxies. We apply the CMCIRSED model (Caitlin M.
Casey InfraRed Spectral Energy Distribution (Casey, 2012)) and the FUV-to-FIR
models included in the CIGALE1code (Code Investigating GALaxy Emission Noll
et al. 2009; Serra et al. 2011) code version v0.5 to estimate stellar mass, dust mass
and dust temperatures in [U]LIRGs. We concluded that [U]LIRGs have more dust
than normal galaxies but the dust temperature does not change significantly with
its mass.

1 Introduction

Luminous and Ultra Luminous InfraRed Galaxies ([U]LIRGs) have bolometric in-
frared luminosities from 1011L� to 1012L�, and from 1012L� to 1013L�, respectively.
Their peak emission is situated in the infrared (IR) part of the spectrum. Most of
the investigated [U]LIRGs are local even if in local Universe they are rare. They are
characterized by intense star formation obscured by dust and they often host an active
galactic nucleus (AGN). They are often found to be merging galaxies.

In this paper we focus on linking dust properties of [U]LIRGs in order to under-
stand mechanisms behind their extreme star formation activity.

2 Data and tools

We use data gathered by the Japaneese IR space telescope AKARI, in the AKARI
Deep Field South (ADF-S). The AKARI data were cross-correlated with other sam-
ples, including Herschel data. Our final sample consisted of 256 galaxies, among which
129 galaxies with spectroscopic redshifts and 127 galaxies with photometric redshift
calculated by CIGALE. This sample includes 48 [U]LIRGs identified by Ma lek (Ma lek
et al., 2014).

We use CMCIRSED and CIGALE SED fitting codes. CMCIRSED is dedicated
to modeling [U]LIRGs in the wavelenght range of 8 − 1000 µm. This model fits the
convolution of grey-body function with power-law function which describes the dust
attenuation. CIGALE fits the spectrum from ultraviolet (UV) to far IR (FIR). It

1http://cigale.oamp.fr/
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Fig. 1: Example of the best SED fit for ULIRG with: a) CMCIRSED and b) CIGALE

comprises of modules for star formation history, stellar emission, nebular emission,
dust attenuation and galactic dust model. Exemplary SED fits from CMCIRSED and
CIGALE are presented in Fig. 2.

3 Results and conclusions

Using CMCIRSED we have found 10 ULIRGs and 15 LIRGs in our sample, while 16
ULIRGs and 25 LIRGs were found by CIGALE. Fitted parameters of ULIRGs, LIRGs
and remaining galaxies (dust temperature and dust mass computed by CMCIRSED,
and dust luminosity and stellar mass computed by CIGALE) are presented in Table
1.

CMCIRSED

# Tdust[K] Mdust[M�]
ULIRG 10 27.32 ± 0.61 2.57 × 1010 ± 7.91 × 107

LIRG 15 27.37 ± 1.06 1.13 × 108 ± 8.34 × 105

LIR < 1011L� 56 26.22 ± 0.31 4.54 × 107 ± 1.33 × 105

CIGALE

# Ldust[L�] Mstar[M�]
ULIRG 16 1.70 × 1012 ± 9.71 × 1010 1.06 × 1011 ± 3.42 × 1010

LIRG 25 1.59 × 1011 ± 9.48 × 109 1.82 × 1010 ± 2.78 × 109

LIR < 1011L� 113 1.10 × 109 ± 6.69 × 107 2.99 × 107 ± 7.17 × 106

Table 1: Physical parameters computed by CMCIRSED and CIGALE for ULIRGs, LIRGs
and remaining ADF-S galaxies with infrared luminosity LIR < 1011L�. Mean values of: dust
temperature, dust mass, dust luminosity and total stellar mass are shown

The comparison of our results with those found for previously known [U]LIRGs
are presented in Fig. 2, showing dust mass in logarythmic scale vs. dust temperature
relation.

Using ADF-S data we selected 25 and 41 [U]LIRGs with CMCIRSED and CIGALE
SED fitting, respectively. As CIGALE covers a wider range of spectra and uses a
larger variety of more detailed models, results of CIGALE fitting should be treated as
more reliable. In Fig. 2 we present the relation between dust temperature and dust
mass in comparison for ADF-S galaxies and known samples of [U]LIRGs. We found
that our [U]LIRGs selection is comparable to previously published surveys. Herschel

pta.edu.pl/proc/v3p192 PTA Proceedings ? June, 2016 ? vol. 3 ? 193



Ma lgorzata Bankowicz, et al.

Fig. 2: Relation between dust mass and dust temperature for our sample in comparison with
data from the literature. ULIRGs are represented by triangles, LIRGs by squares and the
galaxies with
LIR < 1011L� are circles. Full points denote galaxies with Herschel data while empty points
represent galaxies without Herschel identifications. Star in the legend correspond to galaxies
with LIR < 1011L�. Known sample consists of objects described by (Clements et al., 2010;
Yang et al., 2007; Magdis et al., 2013).

data proved to be invaluable for correct fitting and precision of parameters. And
the lack of Herschel data for a part of our sample may be resposible for CMCIRSED
not identifying some of [U]LIRGs found by CIGALE. We found that [U]LIRGs dust
temperature does not differ significantly from dust temperatures of normal dusty
galaxies, but [U]LIRGs are characterized by higher dust mass.
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