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Outline

oWhy you should care about submillimeter galaxies (SMGs)

oHow to find SMGs

oThe largest sample of SMGs to date




Why should we care about sub-mm?
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, The Hubble Ulfra I.)e’ep Field

Why shou\d we care about sub-mm?
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Why shouId we care about sub-mm?
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Half the light in the Universe is obscured

l"l'('(]lu"ln'»\" () ali/l

N v p >
1015 1014 fg1d 101<
1000 .:)(]:" T [TTr T T T T T T [rrr T T T I —
100.00
qiv ‘
| <>
i

10.00

flux

1.00 |

0.10
- (Puget et al. 1996, Fixsen et al. 1998,
/ Hauser et al. 1998, Lagache et al. 1999)
_ ; 0.01L Lt ael | ettt e i
'|;he Hubble Ult/ra Deep FiE|d 0.1 1.0 10.0 100.0 1000.0
. - .

Wavelength A |/un ]




Half the light in the Universe is obscured

Optical (HST) Far-IR (ALMA)




ULIRGs —an important population at z>2

oMost luminous FIR gals at z~0 are Ultra-Luminous InfraRed Galaxies (ULIRGS)
oLgr>1012L,

oSFR ~ 102-103 M, yrt

0>95% Luminosity comes out in FIR (~10-1000um)

oHost <1% of star formation at z=0 but more important at high-z




Finding ULIRGs at high redshift- easy with
the sub-mm




Negative k-correction in the sub-mm
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Single-dish surveys- low resolution

oLABOCA Extended Chandra Deep
Field South Submillimeter Survey
(LESS)

0126 SMGs at 850um

00g70=1.5mJy over 30'x30’

Weiss et al. (2009); Biggs et al. (2010);

Coppin et al. (2009, 2011); Dunlop et

, al. (2010); Greve et al. (2011); Hickox
N . et al. (2011); Wardlow et al. (2011);

7 Chapin et al. (2011); de Breuck et al.

2011); Nagao et al. (2012

< 1+ 126 SMGS With: Sg56>3.8mly
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ALMA improves resolution by a factor of ~10




ALMA-LESS J

oCycle 0 ALMA study of 126 SMGs from LESS
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099 SMGs with precisely-located
counterparts

|_l

Number per bin

oPhotometric redshifts give median :
Zphot =2.5%0.2 5t

0~25% of 870-um selected SMGs at z >~ 4 _
oTwo serendipitous detections of [ClI] 1 P R W

emission lines 0 2 4 6
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ALMA-LESS

oCycle 0 ALMA study of 126 SMGs from LESS

Flux (mdy)

099 SMGs with precisely-located
counterparts

oPhotometric redshifts give median
Zphot =2.50.2

Flux (mJy)

0~25% of 870-um selected SMGs atz>~ 4

oTwo serendipitous detections of [ClI]
emission lines
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ALMA in the UDS: 4x the area of LESS

oUDS imaged with SCUBA-2 as part of the
Cosmology Legacy Survey

0533 sub-mm sources with Sgc, >3.5mly (40). T

OALMA Cycle 3 & 4 at 0.3 ’ _—,

oSensitive to sources >1mly (40)
oExpect ~100 at z>4, search for [ClI] at
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Largest sample of SMGs
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ALMA FIR spectra
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Conclusions

oALMA observations of 507 SCUBA-2
sources in UDS

o4x larger area than previously
covered

00.3” resolution

oSpectra covering [Cll] at z=4.4-4.5




