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Fig. 6.— (Left) αCO as a function of metallicity. The gray region shows the range of commonly-used αCO for the Milky Way and
the dashed line indicates the value argued for by Draine et al. (2007) studying integrated photometry of SINGS galaxies. (Right) The
gas-to-dust ratio ratio δGDR as a function of the same metallicities. The dashed line indicates a linear scaling.

Fig. 7.— αCO as a function of metallicity. Blue measurements show αCO from virial mass calculations using high-resolution (! 30 pc
FWHM) CO mapping. Red measurements show αCO from infrared observations. The “ULIRGS” label indicates roughly the region of
parameter space occupied by the dense, excited gas in merger-induced starbursts (Downes & Solomon 1998).

diffuse Hi component along the line of sight also leads
to lower αCO (Section 5.1), though it is less clear that
our approach is correct in that case. Regardless of the
cause, by simultaneously solving for αCO and δGDR in
the regions of interest in a uniform way across a het-
erogeneous sample we improve on literature studies of
individual galaxies.
A long standing discrepancy exists between IR-based

results and high-resolution virial mass measurements
based on CO observations. Using virial masses, Wil-

son (1995), Rosolowsky et al. (2003), and Bolatto et al.
(2008) all found weak or absent trends in XCO as a func-
tion of metallicity. The blue points in Figure 7 show
virial mass results from CO observations with resolution
better than 30 pc. The two approaches agree up to about
the metallicity of M 33 or the LMC, and then strongly
diverge in the SMC. This divergence is most easily under-
stood if the additional H2 traced by IR lies in an extended
envelope outside the main CO emitting region (Bolatto
et al. 2008). Such an envelope can reconcile the virial

G
a
s-

to
-D

u
st

 r
a
ti

o

Metallicity 12 + log(O/H)

DGR ∝ Z

SMC

NGC6822

LMC

M33 M31

M31
inner
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Recent work with same 
technique shows DGR ∼ Z 
across the Local Group. NGC 0628
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What have we learned 
about the DGR?

By not solving for XCO and DGR 
independently: 

resolved DGR approx. linear with 
Z (or slightly steeper).
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Summary

• MW, LMC, SMC, M31, M33

• Extinction vs Attenuation

• How does UV extinction vary from galaxy to galaxy and across an individual galaxy?

• Different global characteristics such as metallicity and star formation activity. 

• Grain components and size distributions for use in RT modeling of other galaxies.


