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Cosmology after 2dFGRS

220,000 z’s 1997-2003



Open questions 

• Fundamental cosmology issues
– Baryon oscillations
– Evolution of dark energy
– Testing modified gravity

• Formation of galaxies and nonlinear structures
– Hierarchical collapse & nature of DM
– Feedback and galaxy downsizing
– Environmental context

– Require new deeper survey



Galaxy assembly: upside-downsizing

Pérez-González et al. (2007)



Opposite to buildup of virialized 
haloes (ρ = 200 <ρ>)



The halo mass function



Measuring the Halo Mass Function:
Area requirement



Eke, Frenk, Cole, Baugh + 
2dFGRS 2003

2PIGG: 
Groups in 
2dFGRS 



Data 

2PIGG: empirical halo galaxy contents

Group luminosity

Eke et al. 04:
Factor of 4 

decrease in M/L 
from rich 

clusters to poor 
groups 

But really want 
to probe 

behaviour below 
total mass M = 

1012.5 Msun

– and evolution

Long τcool

Feedback 

Nmin=2, zmax=0.07

ideal

sim



Symptom 1: the Stellar Mass function



Symptom 2: environment and LFs

Croton et al. 2005: as f(density in 8 Mpc/h spheres)



GAMA science goals & strategy
• COMPREHENSIVE

– 250 SQ DEGREES (5X50 SQ DEG. CHUNKS), 250K GALAXIES (25X 
MGC)

• GENERAL SCIENCE:
– A STUDY OF STRUCTURE ON 1KPC-1MPC SCALES, WHERE BARYON 

PHYSICS CRUCIAL
• SPECIFIC GOALS:

– THE CDM HALO MASS FUNCTION FROM GROUP VELOCITY 
DISPERSIONS

– THE STELLAR MASS FUNCTION INTO THE INTERMEDIATE MASS 
REGIME

– STELLAR CONTENT AS FUNCTION OF GROUP HALO MASS
– BUILDING TOTAL SEDS FOR GALAXIES AND THEIR COMPONENTS AT 

Z < 0.5
• MASSIVE MULTI-WAVELENGTH LEGACY:

– UV (GALEX)
– OPTICAL: UGRI (VST, SDSS), SPECTRA (AAT)
– NEAR-IR: ZYJHK (VISTA, UKIRT)
– FAR-IR (HERSCHEL), SUB-MM SCUBA-II
– RADIO: 21CM (ASKAP)



Survey strategy: wedding cakes



AAΩ LIMIT



GAMA: key facts

• 250 deg2 in 5 fields
• to r < 19.4 – cf. SDSS 17.8
• r < 19.8 (GAMA deep) in one field
• SDSS selection; deep field overlaps MGC
• Awarded 66 AAT nights 2008 – 2010
• First season: 

– 22 nights mar/apr 08 – 20 clear
– 50746 z’s out of 52557 spectra: 96.6% success
– bright regions currently to r < 19.0



2dF/AAΩ on the AAT



AAΩ: new VPH spectrographs
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GAMA = FIVE
4X12.5 DEG CHUNKS
STARTED 01/08/08
G09=20% DONE
G12=20% DONE
G15=10% DONE



PCA sky subtraction

Hannah Parkinson



GAMA: year 1 cone diagram





GAMA: year-1 N(z)



Completeness and surface brightness



The GAMA luminosity function
GAMA r LF z < 0.1:  only 1/5 th of final dataset



Improved SDSS photo-z’s

Hannah Parkinson

SDSS web GAMA-calibrated



GAMA: multiwavelength legacy
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