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Diagnostic Dust

o Strangely, dust is used twofold in the extragalactic
Gas - SFR relation:

e [t is used to trace total gas mass
o [t is used to trace total SFR

e How are the gas and dust related?
* Dependence on metallicity, other parameters?

e How are the dust luminosity and SFR related
e Diffuse heating
e Dust and gas heating
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Dust Extinction as a tracer
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Dust Extinction as a tracer

* In the Galaxy
extinction is used to
trace gas column

* In nearby galaxies,
geometry starts to
play a role
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Dust Extinction as a tracer

* In the Galaxy
extinction is used to
trace gas column

* In nearby galaxies,
geometry starts to
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Dust Extinction as a tracer

* In the Galaxy
extinction is used to
trace gas column

* In nearby galaxies,
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Dust Extinction as a tracer

* In the Galaxy
extinction is used to
trace gas column

* In nearby galaxies,

geometry starts to
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Dust Extinction as a tracer

Kreckel, BG, et al. (2013)

* In the Galaxy
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trace gas column

* In nearby galaxies,
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Dust Extinction as a tracer
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Dust Extinction as a tracer

A, (Foreground screen)

1.0

-
-
-
-
-
-
-----
- -
-- - -

24,
Kreckel, BG, et al.

10.0

(2013)

Brent Groves

* In the Galaxy
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trace gas column

* In nearby galaxies,
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* More distant
galaxies show
greater scatter

* Even using dense
traces like Balmer
decrement



Dust Extinction as a tracer
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Sub-mm as a gas tracer

BEPEl 6' = 6.3 pc

Kainulainen et al. (2013)
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Kingfish (Key Insights on Nearby Galaxies:
a Far-Infrared Survey with Herschel) -
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Kingfish (Key Insights on Nearby Galaxies:
a Far-Infrared Survey with Herschel)
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e Dale et al. (2012) apertures
 (matched to optical and IR sizes)
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e Herschel bands | B,
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Sub-mm vs Gas mass

Groves et al.
(In prep.)
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Sub-mm vs Gas mass

Groves et al.
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Extended Emission

Schruba et al. (2011)
Gas data
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Extended Emission

Moustakas et al. (2009)
NGC0628 Metal gradients
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Dust heating

e Generally, total IR taken to be a SFR tracer
e But not only young stars heat dust...
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Dust heating

e Generally, total IR taken to be a SFR tracer
e But not only young stars heat dust...

Tdust(K)
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Dust heating

 Hot dust follows bulge
orofile, but no young
stars
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 Bulge stars so old
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 Bulge stars so old

(red)

Stars

e Even with Steep dust
opacity

Dust

 Optical light
dominates dust
heating

Stars X Dust

e First clear example of
dust heating by such old
(>6 Gyr) stars
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Dust Heating & SER

e Fraction diffuse or old star
heating dependent on ratio

of 201d/2sFR

e Biased to young stars with
more UV, and higher Ay
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Dust and Gas heating

Schinnerer et al. (2013)
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Dirty Ends...

e Dust can be used to trace gas

e While extinction is useful for Galactic clouds, in
Extragalactic systems geometrical effects limit this to a
factor of 2

e Emission in Sub-mm shows promise, but metallicity must
be accounted for (and heating?)

e Dust can be used to trace SFR, but correction for
diffuse heating necessary, especially in the bulge

e Connecting dust heating to gas temperature?
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beware of sub-mm sed slope

Groves et al. (in prep.)
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Why does this work?
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Unattenuated stellar continuum
Best-fit model
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Mdust more scatter?
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Total Dust & more

NGC0628 Spitzer
Herschel

Aniano et al. (2012)
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Total Dust & more

NGC0628 Spitzer
| Herschel
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All the IR
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Maps of Dust

Aniano et al. (2012)
Draine & Li (2007) models

Brent Groves



Convert shift along
reddenlng vector to E(B-V)

TlITIT

o~

F110W — F160W




