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 downto r~ 17.77
(integration time=45-60min)

m-M =5logd-5—M__ =m. —5Slogd+5



Flux/Magnitude-limited and Volume-limited samples

SDSS Main (r~17.77)

SDSS LRGs (r~19.5)
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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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A simple example

flux—limited sample

volume-Imited, M <-21
volume-Imited, M_<-20
volume-Imited, M .<-19
volume-Imited, M <-18
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Stellar mass

Evolution

Dust

Bell & de Jong (2001)



Bimodality
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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

=2.5log(1+z)+2.5log




K(z)=2.5(cx+1)log(1+z)

K-corrections




K-corrections
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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)




Luminosity Function
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ABSTRACT
A new analytic approximation for the luminosity function for galaxies is proposed, whic

shows

good agreement with both a luminosity distribution for bright nearby galaxies and a con
luminosity distribution for cluster galaxies. The analytic expression is proportional to L =54
where L* is a characteristic luminosity corresponding to a characteristic absolute mag
M*50, = —20.6. For an individual cluster, the characteristic magnitude may be dete
with an accuracy of ~0.25 mag, suggesting its use as a standard candle. The analytic exp
is used to compute an expected richness-absolute magnitude correlation for first ranked
galaxies and an expected dispersion, which are compared with the data of Sandage and

Subject headings: galaxies: clusters of —— galaxies: photometry

We propose here a new analytic approximation for
the luminosity function for galaxies. Letting ¢(L)dL
be number of galaxies per unit volume in the lumin-
osity interval from L to L + dL, we investigate the
expression

@(L)dL = ¢*(L/L*)* exp (= L{L*)d(L/L*) (1)
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FIG. 2.—Best fit of analytic expression to observed com-
posite cluster galaxy luminosity distribution. Filled circles
show the effect of including ¢D galaxies in composite.




Luminosity Function




Luminosity Function

Blanton et al. (2003) (astro-ph/0210215)
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Luminosity Function
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Luminosity Function
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2dFGRS angular selection function

Norberg et al. (2002)



Selection Functions

Radial selection function
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Selection Functions

2dF GRS radial selection function
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Photometric Redshifts
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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 0,~0.1

« allow us to exploit deep imaging surveys.




Photometric Redshifts
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Photometric Redshifts

1

o early—type galaxies
- late—type galaxies
» bursting galaxies

x galaxies with AGN
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FORS Deep Field, Gabasch et al. (2004)



Photometric Redshifts

COMBO-17 Survey:
* 1 square degree

« 25,000 galaxies

* Az/z ~ 0.02
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