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Strong redshift evolution in cluster RLF?
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Cluster sample
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Radio luminosity of the BCGs
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‣ Luminosity of the brightest source inside 50 kpc from center

‣ Similar weak correlation found by Lin & Mohr (2004), Croft et al. 
(2007), Haarsma et al. (2010) and others

‣ Deciphering redshift evolution is problematic because clusters can 
have multiple BCG or other non-BCG radio sources. Also there is a 
large scatter in the BCG radio luminosity.
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Computing the luminosity function
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• Using a radial distribution, sources are de-projected in a sphere of 
radius r200

• Source confusion is taken into account by artificially degrading the 
resolution (in radio catalogs) at lower redshift

• Effect of complex source morphology is checked by eye (to some 
extent!)
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Radial source distribution
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➡ Inner component modeled by a Gaussian, resulting 
from extended radio morphology of the BCG

➡ Outer component fitted with a β-model, 
corresponding to the distribution of radio sources

➡ The flat component is the field population
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Radial source distribution
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Massardi & De Zotti (2004)

951 Abell clusters + FIRST

(but fixed 1.5 Mpc radius!)

Lin & Mohr (2007)

573 X-ray clusters + NVSS
 

(also checked with 242 
FIRST & NVSS clusters)
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Radio luminosity function
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Result from a low-redshift (0.1 < z < 0.17) maxBCG sub-sample is 
compared with Lin & Mohr (2007), Massardi & De Zotti (2004) and

Reddy & Yun (2004).
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Modeling z and M dependence
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Under the assumption that the shape of the luminosity function does not 
vary with redshift, we can then write

and

Fit the luminosity function  (Condon et al (2002, ..), Lin and Mohr (2007))

Similarly for mass dependence
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Mass dependence
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optical sample X-ray sample

✦ No conclusive evidence of mass dependence in the radio LF (although 
consistent with more luminous sources to be in more massive clusters)

✦ The mass effect possibly got offset by having more low-mass systems 
(smaller volume) and having no starburst population
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Redshift evolution
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Redshift evolution
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Conclusions
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Extra plots
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Comparison between NVSS and FIRST luminosity functions

Shaded regions: FIRST and NVSS uncorrected
Error bars: After degrading to a common resolution


