
 The Star Formation Reference Survey

Goals 
By having both a statistical sample of galaxies and a complete 
sampling of the SEDs from the X-ray/UV to the far-IR and 
radio,allows us to: 

a) cross-calibrate the majority of star-formation rate indicators in 
different types of galaxies (e.g. Fig 3). 

b)  determine the relationships between star-formation rate (SFR) 
and fundamental galaxy parameters. 

c)  obtain a definitive census of star formation rate density  in the 
local Universe. 

In addition we will be able to create template galaxy SEDs 
representative of different types of galaxies,  and understand how 
star-formation rates measured using different proxies depend on 
global galaxy properties. 

Sample Selection 

The sample used in the Star Formation Reference Survey (SFRS) is 
selected to span  the full range of properties exhibited by star-forming 
galaxies in the local Universe. It is based on the PSCz catalog of 
IRAS detected star-forming galaxies (Saunders etal 2000). The 
sample covers the three-dimensional space defined by the full ranges 
spanned by PSCz galaxies in 60 µm luminosity (F60; a star-formation 
rate proxy), flux ratio F60/Ks (a specific star-formation rate  proxy), 
and far-infrared color (F60/F100, Figure 1).  This 3-D parameter 
space was binned and a representative set of galaxies in each 3D bin 
was selected. This process resulted in 369 galaxies which cover  the 
entire range of star formation properties seen locally: five decades in 
luminosity (and thus SFR); a factor of nearly 200 in specific SFR, and 
all masses, morphologies, and sizes. 

Multiwavelength data 
Key for any unbiased study of star-forming activity in galaxies, is the 
use of multiwavelength star-formation indicators. For this reason we 
have embarked in an ambitious multi-wavelength campaign to obtain 
complete coverage of the SFRS galaxies from radio to X-ray 
wavelengths (e.g. Fig 2).  The status of this campaign is presented in 
Table 1. These data will provide, in addition to various star-formation 
rate indicators, quantitative measurements of the galaxies’ 
morphology  and stellar mass,  diagnostics for AGN activity, and  
measurements of the metallicity in nuclear star-forming regions.  

Table 1: Multiwavelength coverage of the SFRS (* on-going survey or  
observing  campaign) 

Fig.1: Projections of the 3D SFRS galaxy distribution into the 2-D spaces defined by 60 µm 
luminosity and far-infrared flux ratio (Left), and the 60 µm luminosity and near- to far-infrared color 
(specific SFR proxy; Right). Large symbols indicate relatively rare objects that occupy sparsely-
populated bins, providing a wider coverage of the galaxy parameter space  (Ashby etal, in prep).  
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Fig. 1.— The 3-D SFRS galaxy distribution projected into the 2-D space defined by 60µm lu-

minosity and far-infrared flux ratio. Large symbols indicate relatively rare objects that occupy

sparsely-populated bins; they significantly enlarge the parameter space explored by our sample and

will be under-represented by programs not implementing the SFRS selection.

Fig. 2.— The 3-D SFRS galaxy distribution projected into the 2-D space defined by 60µm lumi-

nosity and near- to far-infrared color (specific SFR proxy). Symbols as in Fig. 1.
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Fig. 2.— The 3-D SFRS galaxy distribution projected into the 2-D space defined by 60µm lumi-

nosity and near- to far-infrared color (specific SFR proxy). Symbols as in Fig. 1.

Fig.3: Correlations and distributions between SFRs estimated from different proxies for 
the 294 SFRS galaxies for which GALEX data are available in data release 4/5. In each 
panel the best fit correlation is shown by the solid line and its mean absolute deviation by 
the dashed line. The correlation coefficient for each set is shown in the upper left corner 
of each panel  (Mahayan etal, in prep).  

Fig.2:  Example of the pipeline analysis 
of PAIRITEL NIR data to measure the 
morphology and total brightness of SFRS 
galaxies. The pipeline identifies the target 
(circled in blue)  and any blended  
extended  and point-like objects  (which 
are fitted together with the target; shown 
in yellow and cyan respectively. The cyan 
squares indicate stars which are used for 
the photometric calibration of the 
PAIRITEL data (based on their 2MASS 
magnitudes; Bonfini etal, in prep).   


