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GAMA: The Galaxy And Mass 
Assembly Survey 
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The GAMA Survey 
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Not just any old redshifts… 
•  Much effort has been put 
into ensuring GAMA is 
highly complete on 
compact (sub 30’’) scales. 

•  We implemented “greedy” 
tiling (Robotham et al 
2010) 

•  In dense regions SDSS 
drops to ~50% 
completeness. High 
completeness inside the 
group/ cluster scale 
requires multi-pointing 
strategy. 



25 March 2013 Aaron Robotham 

Robotham et al, MRNAS, 2011 
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•  At the simplest level we: 

•  Calculate the GAMA 
luminosity function 
(LF). 

•  Require that galaxies 
are significantly linked 
when they are locally 
overdense. 

•  Do this separately 
radially and in 
projection. 

•  We then construct 
groups out of common 
linking. 

 G3C: Robotham et al. 
2011, MNRAS 
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•  Problem appears to be that the mocks (MS + SA) produce 
far too many compact groups. 

•  A few possibilities: 
•  CDM accretion history 
•  Dynamical friction recipe 

So what is going on at low mass? 

Robotham et al. 2011 
MNRAS in press 
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Robotham et al, MRNAS, 2012 
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Looking for the Magellanics 
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•  We searched within 0.3 dex of the stellar 
mass of the MW 
 
•  We look for close pairs that are within 
70kpc in projection and 400 km/s in radial 
separation. This conservatively picks up 
MW-Magellanic systems. 

•   11.9% (11.2 -> 12.8) chance of 
L* galaxy having one or more 
LMC mass (or more massive) 
galaxy. 

•   3.4% (2.7 -> 4.5) chance of 
there being at least two SMC 
mass (or more massive) 
galaxies (14 systems). 

•   0.4% (0.3 -> 1.1) chance of 
exactly two SMC mass (or 
more massive) galaxies where 
all are late-type and star 
forming. Recast into Gaussian 
statistics: 2.7σ event. 
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Robotham et al, MRNAS  
2013 (in press) 
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Galaxies are Complicated… 

-  Main conclusion to draw is that stellar mass 
alone does a very poor job of predicting the 
properties of a galaxy. 

-  This is especially true once we move beyond 
discussions of the “red fraction”. No colour 
selection (or indeed any of the 4 parameters 
shown) selects homogenous galaxies.  
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How typical is the Local Group? 

- We selected groups 
with similar mass to 
the LG (2.5x1012 M) 

-  The MW is relatively 
massive (stellar 
mass) for its halo 
mass. 

-  It would be more 
typical if it were an 
early-type galaxy, 
rather than a late-type 
spiral. 
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How typical is the MW-LMC? 

- We selected close pairs 
that would detect close 
passage pair systems like 
the MW and LMC. 

-  The MW and the LMC 
are in a well populated 
part of stellar mass-SSFR 
parameter space for all 
galaxies in the sample. 

-  Given it is a late-type 
dominant pair galaxy, the 
MW has an unusually low 
SSFR. 
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FUV$$$$$$$$NUV$$$$$$$$$$u$$$$$$$$$$$$$$$g$$$$$$$$$$$$$$$$$r$$$$$$$$$$$$$$$$i$$$$$$$$$$$$$$$$$$z$$$$$$$$$$$$$$$$Y$$$$$$$$$$$$$$$$J$$$$$$$$$$$$$$$$H$
$
$
K$$$$$$$$$$$$$W1$$$$$$$$$$$W2$$$$$$$$$$$$W3$$$$$$$$$$$$W4$$$$$$$$$$$$P1$$$$$$$$$$$$$$P2$$$$$$$$$$$$$S1$$$$$$$$$$$$$S2$$$$$$$$$$$$$$$S3$

Why go multi-wavelength…? 
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FUV$$$$$$$$NUV$$$$$$$$$$u$$$$$$$$$$$$$$$g$$$$$$$$$$$$$$$$$r$$$$$$$$$$$$$$$$i$$$$$$$$$$$$$$$$$$z$$$$$$$$$$$$$$$$Y$$$$$$$$$$$$$$$$J$$$$$$$$$$$$$$$$H$
$
$
K$$$$$$$$$$$$$W1$$$$$$$$$$$W2$$$$$$$$$$$$W3$$$$$$$$$$$$W4$$$$$$$$$$$$P1$$$$$$$$$$$$$$P2$$$$$$$$$$$$$S1$$$$$$$$$$$$$S2$$$$$$$$$$$$$$$S3$

GAMA:20 band photometry 

ugriz  20 band photometry + Radio (HI+20cm-1m) 
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The Cosmic Spectral Energy  
Distribution (pre-GAMA) 

Hill et al (2010) 
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Observed 
energy 
production of 
nearby Universe  

 

Wavelength 
dependent 
cosmic variance 
removed 

 

Elliptical dust 
attenuation using 
photon escape 
fraction curve 
(Driver et al 
2008) 

Luminosities densities  
from FUV to K 
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Driver et al 2012 



Galaxy bimodality 
or duality? 
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Wavelength (microns)

Energy released into the IGM at z=0
 Spheroids  Discs  Total

SED of Universe at z=0 
Attenuated spectrum for spheroids and discs 
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0.1 1 10 100 1000
Wavelength (microns)

Energy generated by the Universe at z=0
 Spheroids  Discs  Total

SED of Universe at z=0 
Unattenuated spectrum for spheroids and discs 

Using photon escape fraction from Driver et al (2008) 
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0.1 1 10 100 1000
Wavelength (microns)

Energy released into the IGM at z=0
 Spheroids  Discs  Total

SED of Universe at z=0 
Missing energy transferred to dust 

Dale & Helou (2002) 
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0.1 1 10 100 1000
Wavelength (microns)

Energy released into the IGM at z=0
 Spheroids  Discs  Total

SED of Universe at z=0 
PREDICTION v FIR data 
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SDSS great but shallow & 
chunky 

Number-density
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Luminosity-density
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Simplest “Model” for the 
Cosmic SED 

•  Two axioms: 
– AGN activity traces spheroid formation 

•  SMBH-bulge relations 
•  AGN coincident with star-formation 

– Spheroid formation dominates at high-z 
•  Ages & metallicities of nearby Ellipticals 
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CSFH of galaxies and  
AGN (scaled) 
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Implied metallicity history 

Time since Big Bang (Gyrs)
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Conclusions 
•  GAMA is hitting its stride in terms of producing 

testable results at interesting (small, inter-halo) 
scales. 

•  We have enough observational data to do a 
good job of measuring physical quantities 
(stellar masses and dust masses). So we can 
meet sims in the middle. 

•  Even with this amount of data, some excellent 
data fits can be achieved with “parameter-less” 
models.  
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