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•  Low-redshift (z<1.6) HI  

•  Key science: 

–  Evolution of galaxies 

–  Accretion of gas 

–  ISM in external galaxies 

–  Cosmic web 

•  Possible Key Survey Projects (KSPs) 

•  Commensal science 
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1.  Overview: Staveley-Smith, Oosterloo (2015) 

2.  HI and Galaxy Evolution: Blyth et al. (2015) 

3.  The ISM in Galaxies: de Blok et al. (2015) 

4.  Galactic and Magellanic Evolution: McClure-Griffiths et al. (2015) 

5.  Baryons and Multiwavelength data: Meyer et al. (2015) 

6.  The IGM and the Cosmic Web: Popping et al. (2015) 

7.  Galaxy Formation: Power et al. (2015) 

8.  Outflows and Absorbers: Morganti et al. (2015) 

9.  Angular Momentum: Obreschkow et al. (2015) 

10.  The CNM and Radio Recombination Lines: Oonk et al. (2015) 

•  and Cosmology working group papers 

SKA	
  HI	
  SCIENCE	
  CASE	
  
PAPERS	
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Cosmic HI evolution 
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Hoppmann	
  et	
  al.	
  (2015)	
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HI mass function evolution 
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HI	
  mass	
  func7on	
  at	
  z<0.06	
  (red)	
  and	
  z>0.06	
  (black)	
  from	
  the	
  Arecibo	
  Ultra	
  Deep	
  Survey	
  
(Hoppmann	
  et	
  al.	
  2015)	
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Accretion, interactions and growth in galaxies 
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•  HIPASS/ALFALFA/AUDS:	
  3’-­‐15’	
  resolu7on	
  –	
  galaxies	
  are	
  point	
  sources	
  
•  CHILES	
  (Fernandez	
  et	
  al.	
  2013)	
  –	
  JVLA	
  6”	
  resolu7on:	
  see	
  AXla	
  Popping’s	
  talk	
  
•  SKA1	
  –	
  2”-­‐6”	
  resolu7on	
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Gas accretion (Blyth et al. 2015) 
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LVHIS	
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ISM in nearby galaxies 
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ATCA+PKS:	
  Kim,	
  Staveley-­‐Smith	
  et	
  al.	
  (2003)	
  CTIO:	
  Smith	
  et	
  al.	
  

2”	
  resolu7on	
  is	
  15	
  pc	
  at	
  1.5	
  Mpc	
  (Sculptor)	
  and	
  
100	
  pc	
  at	
  10	
  Mpc	
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Cosmic Web 
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Simula7ons	
  of	
  ionised	
  and	
  neutral	
  hydrogen	
  in	
  the	
  Cosmic	
  Web	
  (Popping	
  et	
  al.	
  2009)	
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SKA1 sensitivity (8 hrs) 
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Popping	
  et	
  al.	
  (2015)	
  



An all-sky HI emission survey for BAO 
and ΩHI(z) 

•  Detect	
  106.6	
  galaxies	
  >	
  5σ	
  with	
  <z>	
  ≈	
  0.2,	
  104.6	
  with	
  <z>	
  ≈	
  0.5	
  	
   	
   	
  
	
  (dig	
  into	
  HI	
  noise	
  floor	
  using	
  op7cal	
  counterpart	
  requirement)	
  

•  Density	
  ≈	
  133	
  galaxies	
  deg-­‐2	
  	
  
•  Compare	
  SDSS:	
  106.2	
  galaxies	
  with	
  <z>	
  ≈	
  0.1	
  over	
  15,000	
  deg2	
  	
  

Braun	
  (2013)	
  
OzSKA	
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Possible SKA1 HI Key Science Projects 
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Re-­‐baselined	
  SKA	
  HI	
  surveys	
  (Staveley-­‐Smith	
  &	
  Oosterloo)	
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SKA1	
  deep	
  

SKA1	
  medium-­‐deep	
  

SKA1	
  medium-­‐wide	
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Wallaby	
  

Dingo	
  

Laduma	
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RFI at the SKA-mid site 
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GNSS	
  (GPS,	
  Galileo,	
  
Glonass)	
  

GNSS	
  

GSM	
  

Schroeder	
  (2015)	
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SKA1	
  deep	
  

SKA1	
  medium-­‐deep	
  

SKA1	
  medium-­‐wide	
  

GNSS	
  

GSM	
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Commensal surveys 
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One	
  of	
  the	
  workshop	
  aims:	
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20	
  sq.deg:	
  50,000	
  
detec7ons	
  

400	
  sq.deg:	
  65,000	
  
detec7ons	
  	
  

5,000	
  sq.deg:	
  780,000	
  
detec7ons	
  	
  

10,000	
  hr	
  re-­‐baselined	
  
SKA1	
  commensal	
  surveys	
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Commensal cosmology: BAOs 
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Baryonic	
  Acous7c	
  Oscilla7ons	
  (BAO)	
  
from	
  Intensity	
  Mapping	
  (and	
  galaxy	
  
surveys):	
  compe77ve	
  with	
  BOSS	
  (Bull	
  
et	
  al.	
  2015)	
  

21cm	
  IM	
  brightness:	
  

BAO	
  forecast	
  for	
  Dark	
  Energy	
  equa7on	
  
of	
  state	
  parameters	
  (wo,	
  wa)	
  for	
  BAO	
  
IM	
  and	
  galaxy	
  survey	
  compared	
  with	
  
Euclid	
  (Bull	
  et	
  al.	
  2015)	
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Commensal Cosmology: RSDs 

OzSKA
 22


Redshin	
  space	
  distor7ons	
  for	
  Wallaby	
  (predicted)	
  and	
  6dFGS	
  (Beutler	
  2012):	
  excellent	
  
measure	
  of	
  growth	
  rate	
  fσ8	
  as	
  a	
  func7on	
  of	
  redshin	
  or	
  growth	
  index	
  γ.	
  (Raccanelli	
  et	
  
al.	
  (2015)	
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HI kinematics: velocity function 
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Obreschkow	
  et	
  al.	
  (2013)	
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Commensal surveys? 
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Summary 
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•  Major post-re-baseline SKA1 HI areas include: 
•  High resolution studies of galaxies at z~1 

•  High resolution studies of the ISM in galaxies 

•  Low-resolution, high-sensitivity observations of the cosmic web, 
interactions, gas accretion (compact core) 

•  (HI absorbers  - Allison; Galactic halo – McClure-Griffiths) 

•  Above science can be executed by KSP surveys of ~1,000 hrs 

•  Large-area KSPs not competitive with ASKAP 

BUT 
•  Major advances possible with commensal surveys; e.g. a 10,000 

hr survey over 5000 sq.deg => 0.8M galaxies in HI 


