The Herschel view of the
dust-obscured Universe

Myrto Symeonidis (MSSL-UCL)

+ HERschel Multi-tiered Extragalactic Survey consortium (HerMES)
+ PACS Evolutionary Explorer consortium (PEP)
+ COSMOS collaboration

ez JHERMES




The dust obscured Universe

dusty, infrared-luminous galaxies
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IR-luminous galaxies: backbone of cosmic energy production
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Questions:

1) What are the properties of the
dusty galaxy population?

2) Are dusty galaxies at high z,
similar to their local counterparts?



Sample

Herschel sources in
GOODS-N, GOODS-S and COSMOS

Herschel PACS (100, 160um) and SPIRE (250, 350, 500um)
+ Spitzer/MIPS 24um

~2000 sources



Requirements:

1) Sample consists of IR-luminous galaxies

»30 detection in a Herschel band



Requirements:

2) Sample is complete in terms of SED types

Examine Selection functions of Herschel wavebands:

SED shapes detectable at any given redshift as a function

of galaxy luminosity and flux density limit of survey
(method described in Symeonidis et al. 2011a)

Herschel selection criterion: 100 + 160um OR 160 + 250um




Requirements:

3) At least 3 reliable points on the SED

| 24um + =2 Herschel bands |
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Example SEDs

12.5

12.0F
11.5¢F
11.0F
10.5F
10.0F

9.5k

138

12.0F
11.5¢F
11.0F
105¢F

10.0

551

128

1207
11.5¢F
11.0F
105¢F

10.0

851

a.0

I

10 100 100010 100 100070 100 100010 100

Blue curve - Siebenmorgen&Krugel 2007 model
Green dotted curve - greybody

100010 100 100010 100 1000

Symeonidis et al. 2012, in prep.



logvl, (Lg)

MULLARD SPACE SCIENCE LABORATORY

log vrest (Hz)
12 14

16

13 | T

12—

San&ers+Mi'rabel 1996

60um sample

1000 1

log (v, (Lgll

L b oa o aal L PR R T

100
observed wovelength (um)

Symeonidis et al. 2012, in prep.

Average SEDs

leg (vl (L)l

Loaos il

10

100
observed wavelength (um)



MULLARD SPACE SCIENCE LABORATORY

Dust temperatures

- T T T T I T T T T
L & Herschel somple

I T T T I T T T T i T T T T I T L T T 'I T T T
- mLocal sample ‘

&0

=0

40

30

dust temperature (K)

v

20

IIIILIIIII.IIIIIIIIIIIIIIIIIIIIIIIIIIIII]IIIIIIIII|IIIL

1IIIr1ll'[lllllIIIIIIIIIIIIIIIIIIrIIIIr'IIIIr'IIII

1D A N A ] 1 b A 1 I. A A L - I N - A L I. A 1 A A I b A 1 s ] A L A
10.0 10,5 11.0 11.5 12.0 12.5 1.5.0
o9 [LIR U—E}:']

Symeonidis et al. 2012, in prep.



MULLARD SPACE SCIENCE LABORATORY

Dust temperatures
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The connection between
Herschel and SCUBA
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Conclusions:

We examine the properties of the IR-luminous population up to
z~2, using a complete sample of 1000 sources

We find:

¢ The mean dust temperature of z~1 ULIRGs is ~10K lower than
that of local ULIRGs

e The SEDs of high-z IR-luminous galaxies have broad peaks
irrespective of total IR luminosity - unlike local counterparts

® SCUBA-2 surveys will pick up a small fraction of the IR-luminous
population, but opportunity to study SEDs of rare, high-z objects
in detail
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Thank you



