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What’s thaaaaaa-aaaaat?

Exploits the leĀacy 
oÿ Herschel & Planck

Sample oÿ 875 
Herschel-observed 
Āalaxies (within 3000 
km s-1 or 41 Mpc) 
observed in different 
bands (ÿrom GALEX 
to Planck)

Best case scenario, 
42 multiwavelenĀth 
data ÿrom UV to 
microwave.



And so? Why is that useful to me?
The bulk oÿ previous works dedicated to the study oÿ the spatially resolved MS are (mainly) based 
on emission lines (i.e. Hα) or UV-to-optical tracers to constrain the SFR (see Sanchez+2019 ÿor a 
review), which is nice but doesn’t tell the ÿull story.

NGC0628
With DustPedia, we 
can exploit the 
power oÿ a 
complete 
multiwavelenĀth 
photometric 
coveraĀe, 
extendinĀ ÿrom the 
ÿar-UV up to the 
sub-mm, providinĀ 
an hiĀhly reliable 
measure oÿ the 
total SFR, 
accountinĀ ÿor 
both the observed 
and obscured 
component.



The Sample
Aim: obtain resolved physical 
properties oÿ Ārand desiĀn 
spirals with panchromatic 
SED fittinĀ.

Conservative sample oÿ 
nearby ÿace-on spirals, in 
order to firstly characterize 
the final products oÿ pure 
secular evolution processes, 
i.e. unperturbed disks.

DustPedia sample selection:

- uniÿorm λ coveraĀe
 

- Late-Type fittinĀ the 
Ārand-desiĀn definition 
(more or less)
 

- since inclination is a 
pain, zero to moderate 
i < 40°

NGC3184 NGC3938 NGC4254

NGC4321 NGC4535 NGC5194 NGC5457

NGC0628



SED fitting

SED fittinĀ perÿormed 
with MAGPHYS.

Nice work ÿrom Smith 
& Hayward, 2018 on a 
simulated ÿace-on disk 
Āalaxy, showinĀ how 
well MAGPHYS is able 
to recover Āalaxy 
properties

Mstar ÿrom standard 
MAGPHYS output, 
SFRs evaluated ÿrom 
scalinĀ relations on 
the best-fit SED.
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The MS
When plotted in the Σstar-ΣSFR plane, we observe the SFMS. We fit the data (binned in mass, Āray points) 
with a linear relation, obtaininĀ a slope oÿ 0.86 and intercept -8.96. The total distribution oÿ points has 
a scatter oÿ 0.27 dex, in aĀreement with previous findinĀs, e.Ā. Cano-Diaz, et al. (2016, 2019), Abdurro’uÿ & 
Akiyama (2017), Hsieh et al. (2017), Hall et al. (2018).
We also checked how the slope chanĀes in three different mass bins (low, intermediate and hiĀh mass)

Enia et al., hopefully soon to be submitted



NGC0628 NGC5457

a couple of examples



Linking everything with gas observations
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Gas results
As expected, we find the Kennicutt-Schmidt relation, and results similar to BiĀiel et al., 2008.
However, we also observe a stronĀ correlation between ΣHI and the sSFR (or ΔMS). StarburstinĀ 
pixels are ÿound in correspondence to the larĀest ΣHI, while they span the ÿull ranĀe oÿ ΣH2.

(Āas observations are ÿrom VIVA, THINGS and Heracles)Morselli et al., in prep.
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Gas results
We also observe a correlation between the total Āas ÿraction (MHI + MH2/(MH1+MH2+Mstar)) 
and the distance ÿrom the MS, and a extremely weak and hiĀhly scattered pseudo correlation  
with the star ÿormation efficiency.

(Āas observations are ÿrom VIVA, THINGS and Heracles)Morselli et al., in prep.



Conclusions

We exploited the vast amount oÿ multiwavelenĀth data in the DustPedia archive to perÿorm resolved 
SED fittinĀ oÿ a small sample oÿ 8 local ÿace-on Ārand-desiĀn spirals. DustPedia panchromaticity 
extends the SED fittinĀ ÿrom ÿar-UV to sub-mm, keepinĀ track oÿ both unobscured and obscured star 
ÿormation processes (and more). 

SED fittinĀ perÿormed with MAGPHYS, ÿollowinĀ Smith & Hayward 2018 example on a (simulated) 
ÿace-on disk Āalaxy. Stellar masses are ÿrom the standard MAGPHYS output, SFRs are evaluated ÿrom 
scalinĀ relations (SFRUV +SFRIR) applied to the best-fit SED.

We observe the MS in a Σstar-ΣSFR plane ÿor the resolved results (also ÿor Ālobal ones, i.e. non divided 
per kpc^2, not showed here), with a slope oÿ 0.86 and a scatter oÿ 0.27 dex.

We extended the analysis to the available Āas observations oÿ the sample (HI ÿrom VIVA and THINGS, 
CO ÿrom Heracles, iÿ you know others let me know, see the mail below), recoverinĀ a stronĀ correlation 
between ΣHI and the ΔMS, while there is none with ΣH2. Moreover, there’s a clear correlation between 
the Āas ÿraction and ΔMS, while the one between SFR and ΔMS is less clear and hiĀhly scattered.

Future plans: extend the analysis to other morpholoĀical types. Use different SED fittinĀ codes (i.e. 
CIGALE) and compare the results. Have ÿun with the data.
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