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The Local Volume HI Survey (LVHIS)
B. Koribalski, A. Lopez-Sanchez, E. Kirby, E. van Eymeren,

L. Staveley-Smith, E. de Blok, J. Ott, N. Bonne, Jerjen
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Leo T: a transitional dwarf galaxy in the Local Group
(Irwin et al. 2007; Ryan-Weber et al. 2008)

GMRT 30” resolution
(same as WALLABY)



Gas and stellar properties of Local Group dwarfs
(Mateo 1998; Ryan-Weber)



Local Group velocity function: the missing
satellite problem (Simon & Geha 2007)

Keck spectroscopy of 8 new
SDSS Milky Way satellites
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COSMOLOGY WITH WALLABY?
Simulated sky distribution

 Semi-empirical galaxy generator

 300 Mpc radius, 50 Mpc slice

 5-σ optimal detection algorithm

 HIPASS 2DSWML mass-velocity
function (Zwaan et al. 2005)

 No evolution

 Millennium simulation galaxy seeds
(Springel et al. 2005)



WALLABY: simulated redshift distribution

 n=400k galaxies

 Additional 300k possibly over-resolved

 LVHIS/THINGS/ANGST-quality data for
400k galaxies; 103 highly resolved; 3.104

yielding angular momentum parameters.
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Limitations of (semi-)analytics: HI Mass function
Power & Baugh (2009)

Millennium
resolution

limit



WALLABY matter power spectrum: WMAP5
cosmology (Duffy & Moss)

Spatial frequency



Cosmology from WALLABY IN THE ERA OF
PLANCK?
Duffy & Moss

Errors in Hubble Constant and Dark
Energy parameter reduced a factor of
~2; no change in accuracy of other
parameters



WALLABY cf. 2dFGRS
Duffy & Moss

Baryon fraction

WALLAB
Y
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Wallaby cosmology: an SKA science pathfinder

Local density fluctuations (σ8)
 Tully-Fisher distances will measure local flow field and poorly known rms

density fluctuation σ8 (Abate et al. 2008).

Halo Occupation Distribution
 Description of how gas-rich galaxies populate DM halos.

 Constrains star-formation epoch, growth modes

 HIPASS implies high halo mass cutoff (Wyithe, Brown, Zwaan & Meyer)

Projected Distance (Mpc/h) Projected Distance (Mpc/h)



Synergies

HI Synergies
 APERTIF (Dec > +25 deg?)

 MeerKAT (deep follow-up & deep pencil-beam)

 eVLA (deep follow-up)

Radio Synergies
 EMU continuum survey (star formation rates)

 ALMA (molecular content)

Optical/IR Synergies
 VISTA Hemispheric Survey (ZYJHK); VST ATLAS (ugriz)

 SkyMapper

 Super-6dFGS



Summary

• Wallaby will provide a public database of HI data for
~0.5M galaxies (if SSP proceeds!)

• DR1 ‘instantly’ available following QC

• Fields probably observed at the rate of 2-3 per day.

• World-class science relating to galaxy formation; galaxy
evolution; cosmology (the latter mainly as an ‘SKA’
pathfinder)

• Best science will come after combination with other
radio and optical/IR surveys.





Using distance-velocity data to measure z=0 power
spectrum amplitude σ8 (Abate et al. 2008)

• Hubble and non-Hubble velocities will allow a better measure of σ8
(sensitive to dark energy, neutrino mass etc.)


