
Galaxy Luminosity functions 

• High redshift LF
• Star formation rate at different  redshifts



UV LUMINOSITY FUNCTIONS AT z  4, 5, AND 6 FROM THE HUBBLE ULTRA DEEP FIELD 
AND OTHER DEEP HUBBLE SPACE TELESCOPE ACS FIELDS: EVOLUTION AND STAR 
FORMATION HISTORY                                                                                     Bouwens et al 2007

the evolution at z > 3 is still (as of 2007) contentious, with some groups claiming that the evolution 
occurs primarily at the bright end (Shimasaku et al. 2005; B06; Yoshida et al. 2006), others claiming it 
occurs at the faint end ( Iwata et al. 2003, 2007; Sawicki & Thompson 2006a), and still other teams 
suggesting that the evolution occurs in a luminosity-independent manner (Beckwith et al. 2006). 
Perhaps the most physically reasonable of these scenarios and the one with the broadest observational 
support (Dickinson et al. 2004; Shimasaku et al. 2005;B06; Bouwens&Illingworth 2006;Yoshida et al. 
2006) is the scenario where evolution happens primarily at the bright end of the LF. In this picture, 
fainter galaxies are established first and then the brighter galaxies develop later through hierarchical 
buildup. Observationally, this buildup is seen as an increase in the characteristic luminosity as a function 
of cosmic time (Dickinson et al. 2004; B06; Yoshida et al. 2006). Less evolution is apparent in the 
normalization  and faint-end slope  (B06; Yoshida et al. 2006).



We use the ACS BViz data from the HUDF and all other deep HSTACS fields (including the GOODS fields) to 
find large samples of star-forming galaxies at z  =4 and =5 and to extend our previous z  =6 sample. These 
samples contain 4671, 1416, and 627 B-, V-, and i-dropouts, respectively, and reach to extremely low 
luminosities [(0:01- 0:04)L*z =3 or MUV =-16 to -17], allowing us to determine the rest-frame UV LF and faint-
end slope  at z  4-6 to high accuracy. 

We find faint-end slopes  α= -1.73±  0:05, 1:66 ± 0:09, and 1:74±  0:16 at z  =4,  5, and 6, respectively, 
suggesting that the faint-end slope is very steep and shows little evolution with cosmic time.

We find that MUV brightens considerably in the 0.7 Gyr from z =6 to 4  by 0.7 mag from M*UV -20:24±  0:19 
            to -20:98±  0:10). 

The observed increase in the characteristic luminosity over this range is almost identical to that expected for the 
halo mass function, suggesting that the observed evolution is likely due to the hierarchical coalescence and 
merging of galaxies. The evolution in  is not significant.













Bouwens et al 2012







A CENSUS OF STAR-FORMING GALAXIES IN  THEZ∼9-10 UNIVERSE BASED ON HST+SPITZER 
OBSERVATIONS OVER 19 CLASH CLUSTERS: THREE CANDIDATE Z∼9-10 GALAXIES AND IMPROVED  
CONSTRAINTS ON THE STAR FORMATION RATE DENSITY AT Z∼9.2        Bouwens et al 2013

We utilize a two-color Lyman-Break selection criterion to search for z∼9-10 galaxies over the first 
19 clusters in the CLASH program. Key to this search are deep observations over our clusters in 
five near-IR passbands to1.6µm, allowing us good constraints on the position of the Lyman break 
to z∼10. A systematic search yields three z∼9-10 candidates in total above a 6σ detection limit.







HAM: Basic Approach
arXiv:1207.6105
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Basic Approach
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Results
A clear picture of the star formation history of the Universe:
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Results
Constraints on the M*/Mh ratio, useful for SAMs and hydro:
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Stellar-to-Halo mass relation for central galaxies as a function of redshift.

Moster et al 2012


