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Abstract. We have examined the relationship between star formation and polycyclic aromatic
hydrocarbons (PAHs) by fitting the spectral energy distributions (SED) of AKARI selected
galaxies. PAHs are excited by the ultraviolet (UV) photons of young stars and can trace star
formation in galaxies, but they are disassociated by the strong UV radiation in starbursts.
AKARI covered the mid-infrared, where the PAHs emit their radiation, with a high density of
photometric bands. These observations allow us to estimate the star formation rate and the PAH
mass fraction of the dust in galaxies. In the future the James Webb Space Telescope (JWST)
will also make measurements in this wavelength range. This research can therefore be considered
as a pathfinder to similar studies that will come later from JWST observations.
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1. Data and Methods

We selected sources with Herschel and AKARI detections, and known redshifts in
the ELAIS (European Large Area ISO Survey) N1 field (which was observed from the
optical to the radio). We used photometric data from the Herschel Point Source Catalogs
(Marton et al. 2017; Schulz et al. 2017) to constrain the far-infrared radiation, and from
the AKARI Deep Field Catalogs (Davidge et al. 2017, 4 — 18 microns) to estimate the
PAH emission. Photometric data at other wavelengths was also collected from different
databases (for example WISE, SDSS).

We fitted the spectral energy distributions (SED) of galaxies with CIGALE (Noll et al.
2009; Roehlly et al. 2014; Boquien et al. 2019), and derived their physical properties
like stellar mass, star formation rate (SFR), dust mass and the mass fraction of PAH
molecules (gpam). We used the Bruzual & Charlot (2003) stellar emission models with a
Chabrier (2003) initial mass function, a delayed star formation history, the Draine & Li
(2007) dust emission model, and a double powerlaw for the attenuation.

2. Results

Using the AKARI photometric data in the SED fitting lowered the error of the gpan
parameter on average: the mean relative error of gpap dropped from 37% to 26%. The
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models often under or overestimated the PAH emission without the AKARI data. When
using AKARI points in the SEDs the gpap parameter became significantly lower in some
cases, and higher in others.

The gpay in the selected sample is lower than the values usually found in previous
works. This could be due to various reasons, such as low metallicity, ongoing active
galactic nucleus or starburst activity. The spectrum of one of our sources has line ratios
characteristic of AGNs, and another one has low metallicity. Based on the results of the
SED fitting, the majority of the sample is on the main sequence of galaxies (Schreiber
et al. 2015), only 8% of them could be starbursts. We found a decreasing gpap trend
with increasing Ay and consequently LIR, suggesting the possible presence of compact
star-forming regions.

We investigated different known relations, for example the PAH luminosities were
calculated from the fitted SEDs, and compared to the SFR derived by CIGALE: the two
methods give a similar SFR (Shipley et al. 2016).

3. Discussion and summary

To find the reason behind the low gpap values (e. g. determining the metallicity)
follow-up spectroscopy would be needed.

The James Webb Space Telescope will have spectroscopic and photometric instruments
which are sensitive in the near and mid-infrared (0.6 — 28.3 micron). It will be able to
measure the equivalent widths of the 3.3 and the 7.7 yum PAH features up to z ~ 6 and
z ~ 2.5, respectively. Similarly to the AKARI filters, the MIRI instrument will have 9
broadband filters at wavelengths from 4.6 to 28.8 ym (Gardner et al. 2006). The results
based on the AKARI selected galaxies are summarized in a paper: Kovécs et al. (2019).
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