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erschel-ATLAS Survey
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f‘ The First Large-Scale Census of Dust
E in Normal Galaxies at Low Redshift

—* Optical selection unbiased by
—I1 dust properties

1~ * Unprecedented sub-mm sky
L~ coverage providing large
L number statistics at low

L redshift

—* UV-NIR photometry aids
L classification of sample to
L explore dependencies
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L,  The GAMA Galaxy Catalogue

L, - Photometry: ugriz (SDSS) YJHK (UKIDSS LAS)
1L FUVANUYV (GALEX)

L, © K-corrections with KCORRECT
—J « ~150,000 galax1es withr <I19.8

petro

=
1 * Spectroscopic redshifts for ~90%

::- “ Photometric redshifts for the rest

GAMA

|
f-Gl:qrA d Mas Asembly

—1 < Stellar Masses from ugriz SED fits (Ned Taylor et al., in

f preparation)

= 86,000 galaxies with SPIRE coverage in H-ATLAS (250,
j_; 350, SOOpm)
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Dividing the Galaxy Catalogue:
Optical Sample

* Split data first by optical colours, using the CMD to
define Red, Green and Blue subsets

L | 1 | P 1 ]
0406 08 10

g-r - 0.026(Mr+20)
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f‘ Dividing the Galaxy Catalogue:

The University of

—|

¥ UV Sample

IJ * Can do a sismilar thing with UV-optical colours
—*_i:i- (following Wyder+07)

Ij * Cannot fit in same
I‘J way as optical

; ** But can use a fit
1= based on

:f' morphological

I| selection (Yi+05)
I'=  UV-optical colour
I" bins lik.ely to be less
:E contaminated

i

Nathan Bourne Nottingham

u



= Stacking

"

II

—J+ 3 colour bins (either g-r or NUV-r), 5 redshift bins,
£ : .

—*_i:i. 6 bins of either Mr or Mstar

Ij * Confusion a problem: 1n fact 3 problems to consider:
£ * Unresolved background (faint high z sources):

L simple subtraction of a flat sky background

—
=

|
i

*Blending between sources 1n the GAMA catalogue:
divide flux 1n map between the blended sources

= .

< Blending with resolved sources not in GAMA
(mostly bright high z sources): fit & subtract
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£ Results: SPIRE Luminosities

b =

IJ * Blue galaxies: strong correlation between optical

|
1= and SPIRE lum.

Ij * Red: Very little correlation with Mr or Mstar

£ .+ Green: properties mtermediate between red/blue —
L probably a mixed population

—————

= Strong evolution with redshift (especially red)

J__l These results virtually independent of model used
for K-corrections (used single-compt T=17K, =2)
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mr—
~iInfrared SEDs and Dust Temperatures

'I 08 g—r<0.05-0.026M, IS g—r<0.15-0.026M, i—D.026M, S g—r<1.00
| | Blue Green Red
1 24.0 X z =0,
I eV
_L.___‘J
I 0.0

B.G

6.0

4.0

2.0

* Fiatting single component greybodies to the SPIRE
fluxes

ltips

1= =2 fixed from analysis of SPIRE colours

1=+ T correlates with Mstar, and colour, and z?
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—iInfrared SEDs and Dust Temperatures

Total IR luminosity of SED fitted to SPIRE fluxes

— * Low luminosities at all Mstar: <LLIRGs

’_

-+ Red galaxies least luminous but evolve strongly

L < Similar correlations to monochromatic L.250 etc.

005 g—r<0.05-0.026M, BM,5 g—r<0.15-0.026M, R 5-0.028MS g—r<1.00
r Red

+ Green

J_ 11 Blue
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What about dust mass?
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= Obscured Star Formation

£__I B Blue 1 NWV-r<-0.27-017W, Greenru; NUV-r<1.23-0.17W, Red | -017H,8 NUV-r<7.00

J-;I e

o 3 %"mi

| N -3 .

B =

—— §

r— =3 0Nzt iss
- sl D

:I 0.27£ 7z <035 &

—

K=

.*.

- NUV-selected sample

‘_

Blue galaxies are more obscured at higher Mstar
—1 + Red galaxies are more obscured at lower Mstar

L= * Obscuration of massive red galaxies increases at
|~ higher redshift
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- Conclusions

| - We have conducted the first large-scale survey of dust in
-] - optically-selected normal galaxies in the low redshift universe

= Excellent number statistics provide meaningful constraints on
-] the dependence of dust content on the stellar properties of
J;_ | galaxies

=

—| * - Sub-mm luminosity depends strongly on stellar mass and colour,
— | and evolves rapidly with redshift

|+ Dafference between red and blue galaxies appears to be largely
—| due to different dust temperatures

= Dust mass appears to be similar between red and blue galaxies

= < Dust fraction (Md/Ms) is much higher for less massive galaxies

- Dust content of all galaxies evolves with redshift 0.01<z<0.35
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