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Goals

 Derive the 3D distribution and the spectral properties of the 

stellar populations and the interstellar dust in face-on galaxies.

 Study the dust heating mechanisms in galaxies of different 

types.

Verstocken et al. 

M81 

Method/Application on 

face-on spiral galaxy

Nersesian et al.

NGC1365, M83 & M95 

Application on face-

on barred galaxies

Viaene et al. 

NGC1068 

Application on face-

on AGN



Meet the galaxies 

NGC1365

Distance: 17.3 Mpc

Apparent Size : 11.2’ x 6.2’

Morphology: SB(s)

AGN: Sy 1.8

M83

Distance: 4.9 Mpc

Apparent Size: 12.9’ x 11.5’

Morphology: SAB(s)

M95

Distance: 9.9 Mpc

Apparent Size: 3.07’ x 2.86’

Morphology: SB(r)



Model Construction

• Old Stellar Population

• Young non-ionizing stars

• Young ionizing stars

• Dust component

De Looze et al. 2014



Decomposition

IRAC I1

M83 Bulge

Disk

We assume that the bar is part of the galactic disk!

S4G database

Decomposition



Map Making

Evolved 
stars

Young 
stars

Ionizing 
stars

Dust

Unevolved stars



Radiative transfer model

 De-projection & adding an exponential vertical scale 

height to create 3D geometries. 

3D Monte Carlo radiative transfer code designed 

to model dusty systems

• Absorption

• Scattering

• Thermal re-emission

Use of adaptive grid structures to increase the 

resolution in the dust grid



Results/NGC5236 (M83)



Results/NGC5236 (M83)
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Results/NGC3351 (M95)



Results/NGC3351 (M95)
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Results/NGC1365



Dust Heating

~57%
~32%
SFR ~1.1Mʘ/yr

Mstar ~ 2.7E10Mʘ

SFR ~ 6.7Mʘ/yr

Mstar ~ 3.1E10Mʘ



~73%
SFR ~13Mʘ/yr

Mstar ~ 8.4E10Mʘ

- earth
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Conclusions

We have constructed highly detailed models for 3 barred 

galaxies to investigate the dust heating mechanisms.

 The integrated SEDs of all galaxies are fitted well.

 Our model is able to reproduce the observed 

morphologies of each galaxy reasonably well.

 Our study reveals the importance of evolved stars 

contributing to the dust emission at IR bands. 
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