
Flux/Magnitude-limited and Volume-limited samples 

Surveys typically have a flux limit (i.e., minimum detectable flux) that  
corresponds to integration time and instrument sensitivity.  
 
SDSS imaging detected galaxies down to  r ~ 22.2 
(telescope diameter=2.5m,  integration time=54.1s) 
 
SDSS spectra were taken for galaxies down to   r ~ 17.77 
(integration time=45-60min) 

m − M = 5 logd − 5→ Mmax = mlim − 5 logd + 5
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Flux/Magnitude-limited and Volume-limited samples 
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A simple example 

What is the fraction of red and blue galaxies in the universe? 
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Bimodality 

Baldry et al. (2004) u-r 



Bimodality 

Blanton et al. (2004) 



Stellar mass 

g-r 
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Evolution 

 
Dust 

Bell & de Jong (2001) 



Bimodality 

Kauffmann et al. (2004) 



K-corrections 
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K-corrections 

Galaxy magnitudes at different redshifts cannot be compared directly 
because photometric filters cover a different part of the rest-frame 
galaxy spectrum. 
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K-corrections 

mintrinsic = mobserved − K z( )

K z( ) = 2.5 log 1+ z( )
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K-corrections 

F λ( ) = Cλα K z( ) = 2.5 α +1( )log 1+ z( )



K-corrections 

De Lapparent et al. (2003) 



Evolution corrections 

Galaxy luminosities evolve with redshift, making it difficult to compare 
galaxies at different redshifts. 
 
Passive luminosity evolution: galaxies fade with time as their stellar  
populations age (i.e, no new star formation) 
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Luminosity Function 

Blanton et al. (2003) 



Luminosity Function 

Blanton et al. (2003) 



Luminosity Function 

Blanton et al. (2005) 



Selection Functions 

2dFGRS angular selection function 

Norberg et al. (2002) 



Selection Functions 

Radial selection function 
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Selection Functions 

2dFGRS radial selection function 

Norberg et al. (2002) 



Photometric Redshifts 

SDSS, Blanton 



Photometric Redshifts 

Where spectroscopic data are unavailable, one can still 
use photometric data in multiple bands to estimate 
redshift.  Galaxy colors depend on: 

•  spectral type of galaxy 

•  redshift 

•  reddening due to dust 

Since galaxies have a narrow range of spectral types, 
we can jointly fit for type and redshift. 

•  the more bands the better! 

•  photo-z�s have accuracy of σz~0.1 

•  allow us to exploit deep imaging surveys. 



Photometric Redshifts 

GOODS, Mainieri et al. (2005) 



Photometric Redshifts 

FORS Deep Field, Gabasch et al. (2004) 



Photometric Redshifts 

Wolf et al. (2003) 

COMBO-17 Survey: 
•  1 square degree 
•  25,000 galaxies 
•  Δz/z ~ 0.02 


