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PACS	
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  (see	
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Herschel-­‐ATLAS:	
  SDP	
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SDP	
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(Rigby et al. 2010)	
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A	
  CLUSTER	
  OF	
  STARBURSTING	
  	
  
PROTO-­‐ELLIPTICALS	
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  of	
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  at	
  high-­‐z	
  

Lupu et al. (2012)	



Frayer et al. (2011) 	


Harris et al. (2012)	



Cox et al. (2011)	



z	
  =	
  4.243	
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  PdBI	
  

GBT	
  Zpectrometer	
  

Z-­‐Spec	
  on	
  CSO	
  

Leew & Riechers et al. in prep.	



CARMA	
  

Valtchanov et al. (2011)	



George et al. (2013)	


see	
  poster	
  #16	
  

Ivison et al. (2013)	



VLA	
  

SPIRE/FTS	
  



Water	
  vapor	
  emission	
  lines	
  
Omont et al. (2011, 2013)	


see	
  poster	
  #34	
  

H20	
  lines	
   high-­‐J	
  CO	
  lines	
  

Ø  Indicator	
  of	
  warm	
  and	
  dense	
  gas	
  

Ø  Intensity	
  comparable	
  to	
  high-­‐J	
  CO	
  

Ø  Profiles	
  similar	
  to	
  high-­‐J	
  CO	



IRAM	
  PdBI	
  

Properties	
  of	
  the	
  gas	
  at	
  high-­‐z	
  



Mass	
  profile	
  of	
  the	
  lenses	
  out	
  to	
  z>1	
  

Tail	
  extending	
  to	
  z	
  >	
  1	
  



Mass	
  profile	
  of	
  the	
  lenses	
  out	
  to	
  z>1	
  

Dye et al. in prep.	



Tail	
  extending	
  to	
  z	
  >	
  1	
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H-­‐ATLAS	
  SDP	
  lenses	
  

zlens	
  

Constraint	
  derived	
  from	
  the	
  
first	
  5	
  H-­‐ATLAS/SDP	
  lenses	
  



Sub-­‐mm	
  bright	
  number	
  counts	
  

Negrello et al. in prep.	



SDSS	
  and	
  GAMA	
  
	



(Driver et al. 2011)	



LENSED	
  GALAXIES	
  AT	
  Z	
  >	
  1	
   SPIRALS	
  AT	
  Z	
  <	
  0.2	
  

Z-­‐spec,	
  GBT,	
  PdBI,	
  CARMA	
  

Harris et al. (2012,) Lupu et al. (2012), 	


Cox et al. (2011), Leew et al. in prep.	


	


	
  

Integral	
  number	
  counts	
  at	
  
500	
  μm	
  for	
  F500	
  ≥	
  100	
  mJy	
  

unlensed	
  
Cai+13	





Sub-­‐mm	
  bright	
  number	
  counts	
  
LENSED	
  GALAXIES	
  AT	
  Z	
  >	
  1	
  

The	
  counts	
  of	
  lensed	
  galaxies	
  depend	
  on	
  the	
  

Ø  shape	
  of	
  the	
  unlensed	
  counts	
  	
  
Ø mass	
  profile	
  of	
  the	
  lenses	
  

Ø  size	
  of	
  the	
  background	
  sources	
  
	



(see	
  Lapi, Negrello e al. 2012)	



SIS	
  profile	
   NFW	
  profile	
  

Maximum	
  	
  
amplification	
  

unlensed	
  
Cai+13	





Conclusions	
  
ASTROPHYSICAL	
  
TERAHERTZ	
  
LARGE	
  
AREA	
  
SURVEY	
  

The	
  H-­‐ATLAS	
  lens	
  sample	
  is	
  currently	
  used	
  to	
  

Ø  Study	
  the	
  properties	
  of	
  the	
  gas	
  at	
  high	
  redshift	
  

Ø  Measure	
  the	
  mass	
  profile	
  of	
  galaxies	
  out	
  to	
  z	
  >	
  1	
  

Ø  identify	
  the	
  most	
  exteme	
  HyLIRGs	
  in	
  the	
  Universe	
  

H-­‐ATLAS	
  

HST/WFC3	
  


