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The DustPedia Database

• The DustPedia (Davies+, 2017)
covers all 875 nearby (D<40 Mpc)
extended (1’ < D25 < 1°) galaxies
observed by Herschel.

• Standardised imagery & photometry
spanning 42 UV–microwave bands
(Clark+, 2018).

• Homogenised atomic & molecular gas
values for 764 & 255 DustPedia
galaxies respectively (Casasola+, in
prep.; De Vis+, 2019).

• 10000 consistently-determined gas-
phase metallicity datapoints (from
IFU, slit, and fibre spectra) for 492
DustPedia galaxies (De Vis+ 2019).

UV-NIR-FIR montage of some of the 
galaxies in the DustPedia database

Chris ClarkClark+ (2018); De Vis+ (2019); Casasola+ (in prep.)  
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Mapping κd Within Galaxies

Chris ClarkCasasola+ (2017); Clark+ (2018); Casasola+ (in prep.) Clark+ (2019) 

M74

M83



Metallicity Data in M74 & M83
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Metallicity Gradients

Chris ClarkDe Vis+ (2019); Clark+ (2019) 



Gaussian Process Regression

Chris ClarkForeman-Mackey (dfm.io/george)



Gaussian Process Regression

Chris ClarkDe Vis+ (2019); Clark+ (subm.) 

M74 Metallicity Map 

M74 Metallicity Uncertainty



Gaussian Process Regression

Chris ClarkDe Vis+ (2019); Clark+ (subm.) 

M83 Metallicity Uncertainty

M83 Metallicity Map 



GPR – Works Reliably!

Chris ClarkDe Vis+ (2019); Clark+ (2019) 



All the Necessary Data
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Maps of κd within M73 & M83
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κd vs ISM Surface Density

Chris ClarkClark+ (2019) 



Alternate Model: DTM ∝Density
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Alternate Models

Chris ClarkClark+ (2019) 

DTM ∝ radius DTM ∝ ISM density “Toy” model



Alternate Models
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Other Metallicity Prescriptions
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Results Summary

Chris ClarkAlton+ (2004); Demyk+ (2013); Köhler+ (2015); Clark+ (2016); Jones+ (2017); Clark+ (2019) 



Next: the SMC, at All Scales

Chris ClarkMeixner+ (2014); Roman-Duval+ (2017); Williams+ (2018); Clark+ (in prep.) 

Herschel only; no faint+large scales



So, You Want To Study Dust in the MCs?

Chris ClarkRoman-Duval+ (2017); Clark+ (in prep.)

• Herschel!
• …Except faint and large-scale emission all got filtered out.

• Okay, Planck then!
• …Planck is great! But its resolution is poor, and it observed at 

>350um, so can’t constrain dust temperature (and therefore mass).

• How about Spitzer?
• …Which has similar background-level problems to Herschel. Plus, 

severe non-linearity issues at high surface brightness for 160 um.

• But there’s always IRAS, right?
• …Unless you want to observe something that is extended and has 

very high surface brightness. Like the Magellanic Clouds.

• Urm, I suppose I could try using Akari?
• …

• Good point. How about JCMT? Or ISO?
• …Never observed more than tiny parts of the Clouds.

• I suppose that leaves…



The Only Solid Data is COBE!

Chris ClarkMeixner+ (2014); Roman-Duval+ (2017); Clark+ (in prep.) 

Herschel-SPIRE COBE-DIRBE



Combine All The Data

Chris ClarkClark+ (in prep.) 

COBE
Far-infrared data, 

large angular scales

IRAS
Far-infrared data, 

medium angular scales

Planck
Submm data, large & 

medium angular scales

COBE + IRAS
FIR data, large and 

medium angular scales

COBE + IRAS 
+ Planck

FIR-submm data, large & 
medium angular scales

Herschel
FIR-submm data, 

small angular scales

COBE + IRAS 
+ Planck + Herschel

FIR-submm data, large & 
medium & small angular scales



Next: the SMC, at All Scales

Chris ClarkMeixner+ (2014); Roman-Duval+ (2017); Williams+ (2018); Clark+ (in prep.) 

Herschel only; no faint & large scales Herschel et al; Fourier-combined



Results Summary

Chris ClarkAlton+ (2004); Demyk+ (2013); Köhler+ (2015); Clark+ (2016); Jones+ (2017); Clark+ (2019) 





CO r2:1 Regression

Chris ClarkLeroy+ (2012); Clark+ (2019) 



SED-Fitting Example

Chris ClarkClark+ (2019) 



Dust-to-Metals via Depletions

• Wiseman+ (2016) and De Cia+ (2016) find DTM varies 
with metallicity, from DLA depletions; but for 
metallicities of >0.1 Z☉ this variation is less than factor of 
≤2.

• Jenkins+ (2009) find Milky Way variation of factor ≤2.7.

Chris ClarkDe Cia+ (2016); Wiseman+ (2016); Clark+ (2019) 

Figure 7 from Wiseman+ (2016) Figure 15 from De Cia+ (2016)
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Dust-to-Metals in Simulations

6 7 8 9 10

12+log10(O/H) 

Chris ClarkMcKinnon+ (2016); Popping+ (2017); Clark+ (2019) 

Figure 5 from Popping+ (2017) Figure 15 from McKinnon+ (2016)

• Popping+ (2017) find DTM varies by factor of <4 at 
metallicities >0.1 Z☉ in semi-analytic models.

• McKinnon+ (2016) find DTM varies by factor of ≤3.5 at 
z<0.5 in hydrodynamical zoom-in simulations.



Dust-to-Metals in THEMIS

Chris ClarkJones+ (2017); Jones+ (2018); Clark+ (2019) 

• Dust-to-metals expected to vary by factor of ~3.6 in 
THEMIS dust model (Jones+ 2017;2018).

Table 3 from 
Jones+ (2018)



GPR - Metallicity Residuals

Chris ClarkDe Vis+ (2019); Clark+ (2019) 
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GPR - Metallicity Map for M74

Chris ClarkDe Vis+ (2019); Clark+ (2019) 

M74 Metallicity Map 

M74 Metallicity Uncertainty



GPR - Metallicity Map for M83

Chris ClarkDe Vis+ (2019); Clark+ (2019) 


