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Mark Dickinson: Color-Selected High Redshift Galaxies 
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FIGURE 1. Illustration of the Lyman break technique as applied to the Hubble Deep Field. The 
upper panel shows a model spectrum of a star forming galaxy observed at t = 3. Its fiat UV 
continuum is truncated by the 912A Lyman limit, which is redshifted between the u300 and 8 4 5 0  

filters (WFPC2 bandpasses shown below spectrum). In addition to photospheric absorption 
in the UV-emitting stars, the effects of intergalactic neutral hydrogen further suppress the 
continuum in the u300 and B450 bands. At bottom, an HDF galaxy is shown in the four 
WFPCZ baudpass-. Clearly visible at 1814, and 8 4 5 0 ,  it vanishes in the u300 image. This 
galaxy has been spectroscopically confirmed to have z = 2.8. 

of advantages. The HDF can be used to detect Lyman break galaxies at fainter a p  
parent magnitudes than has been achieved in ground-based data, and the precision of 
the &SO, and 1814 photometry ensures small random errors on color measurements. 
Moreover, the depth and resolution of the WFPCS imaging permits detailed morpho- 
logical study of these objects. The primary disadvantage of the HDF is its small field 
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FIGURE 2. Color-color diagram of faint galaxies in the Hubble Deep Field, illustrating the 
'Wume'' of Lyman break objects rising from u300 - B450 = B4SO -&OS = 0. These are nearly all 
galaxies at z > 2. Spectroscopicdy confirmed objects in this redshift range are shown as dark- 
filled symbols; galaxies with measured redshifts z < 2 are shown as light filled circles, and stars 
are indicated by star-shaped points. Triangles mark lower limits (1u to the U~OO - color 
for objects undetected in u300.  Symbol size scales inversely with apparent &OS magnitude. 

of view, and hence the rather small comoving volume which it samples. This limits its 
utility for statistical studies (e.g. of luminosity functions, redshift distributions, etc.) , 
as small number statistics, galaxy clustering, and field-to-field variations may introduce 
significant uncertainties. 
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Fig. 3.- Example spectra of G-band break objects. Note that ,  as for the z - 3 sample, the t - 4 
Lyman-break galaxies have a widely varying Lyman cy line strength, from strong emission lines, to  
very strong and broad absorption. Overall, the spectra are very similar t o  the z - 3 objects at 
correspondingly bright UV luminosities. 
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0.6 - H  

. FIG. 13.-Montage of spearoscopically confirmed z > 4 galaxies in thc HDF, from the drizzled F814W images Note that most of the gplaxies are 
compact, but show evidence of merging activity (interactions), in the form of multiple nuclei, multiple components, and/or extended, low surfaa b r i g h m  
tidal tails. 
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