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METHODOLOGY

SUMMARY
We make the first resolved, homogeneous comparison of the distributions of dust mass and
luminosity across the Local Group. For this purpose, we analyzed archival Herschel maps of
the Small and Large Magellanic Clouds, M33, and M31 at common resolutions.
Treating the data in a homogeneous way, we derive maps of dust mass surface density,
temperature, and luminosity (figure below). We use these to build distribution functions
(PDFs, bottom right figure) of dust mass and luminosity as functions of the local surface
density and dust temperature (tracing the radiation field as U ∝ Td4+β). We also examine the
effect of degrading physical resolutions to the measured dust mass and temperature
(bottom most figure). For detailed descriptions of this work, please see Utomo et al. 2019b.
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These processes were done at common physical
resolutions (13—100 pc for both Magellanic
Clouds, and 167—2000 pc for all targets).

RESULTING DISTRIBUTIONS

RESULTING DUST MAPS
Temperature maps
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We fit 5 Herschel bands (100—500 μm) in Local
Group galaxies with modified blackbody models
of single-temperature & emissivity index β = 1.8.
Example is shown on the left figure. This results in
the maps of dust temperature, dust mass surface
density, and the equilibrium IR luminosity.

Mass maps

The resulting PDFs have significant width, discrete features that reflect different regions of the
galaxy, and vary in shape among galaxies. These variations reflect the structure of the galaxies. For
example, M33 (orange) and M31 (red) hold much of their dust mass in extended, cool, low surface
density disks (left panels). But these disks make weak contributions to the luminosity (right
panels). Meanwhile, the luminosity distributions from the Magellanic Clouds (blue and green)
show significant influence from a few individual bright star forming complexes.
These distributions will be present in any unresolved galaxy. Therefore, our measured distribution
functions can be used to inform dust population synthesis models that aim to combine many
unresolved regions with distinct physical conditions into an integrated SED.

THE EFFECT OF DEGRADING PHYSICAL RESOLUTIONS
Ø Blurring the galaxies to coarser resolutions (equal to placing galaxies at farther distances)
would make the inferred temperature higher (shown on left figure). This is because the
light from warmer star-forming regions bias measurement towards higher temperature.
Ø This implies that the total dust mass could be underestimated.
Ø This effect is important for inferring dust mass and temperature in high-redshift galaxies
because of their coarse resolution.
Ø This temperature bias is more prominent in star-forming dwarfs (SMC, LMC, and M33) but
less prominent in more quiescent spirals (M31).
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