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RADIO – OPTICAL ASSOCIATIONS 	
  
	
  
LIKELIHOOD RATIO TECHNIQUE. 	
  
	
  
The LR is defined as the ratio between the probability that the sources 
is the  correct  identification and the corresponding probability of being 
a background unrelated object :


	
  
                                 q(m) f(r)	
  
               LR  =    -------------------	
  
                                     n(m) 	
  



q(m) is the expected  probability distribution 	
  



f(r) is the probability distribution function of the positional errors 	
  



n(m) is the surface density of background objects with magnitude m
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q(m) is the expected  probability distribution 
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With	
  this	
  technique	
  we	
  have	
  	
  :	
  	
  

	
  
1389	
  radio	
  sources	
  	
  
	
  
DECam	
  g	
  band	
  	
  	
  	
  	
  736	
  	
  	
  	
  (53	
  	
  %)	
  	
  	
  
	
  
DECam	
  z	
  band	
  	
  	
  	
  	
  900	
  	
  	
  	
  	
  (65	
  %)	
  	
  
	
  
VISTA	
  K	
  	
  	
  band	
  	
  	
  	
  	
  	
  827	
  	
  	
  	
  	
  (60	
  %)	
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At	
  fainter	
  magnitudes,	
  the	
  
number	
  of	
  objects	
  in	
  the	
  
error	
  boxes	
  around	
  the	
  radio	
  
sources	
  turns	
  out	
  to	
  be	
  
smaller	
  than	
  that	
  expected	
  
from	
  the	
  field	
  global	
  counts	
  
n(m).
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The	
  reason	
  for	
  this	
  effect	
  is	
  the	
  presence	
  of	
  a	
  large	
  number	
  of	
  rela9vely	
  bright	
  op9cal	
  
counterparts	
  	
  close	
  to	
  the	
  radio	
  posi9on.	
  	
  These	
  objects,	
  which	
  occupy	
  a	
  non	
  negligible	
  
frac9on	
  of	
  the	
  total	
  area	
  of	
  the	
  radio	
  error	
  boxes,	
  make	
  it	
  difficult	
  to	
  detect	
  fainter	
  
background	
  objects	
  in	
  the	
  same	
  area.
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Faint object in 
these positions 

are not detected 
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As a consequence, the distribution of sources  estimated 
around radio sources is underestimated in comparison to 
the global field.  

… s i n c e i t i s 
impo s s i b le to 
m o d i f y  t h e 
o p t i c a l 
d i s t r i b u t i o n 
around the radio 
sources    
 
 
we  must modify 
t h e  g l o b a l  
b a c k g r o u n d 
distribution  
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In order to estimate the correct source distribution  to be used at faint 
magnitudes in the likelihood calculation, we have randomly extracted from 
the  optical  catalog 5000 optical sources with the same expected 
magnitude distribution of the  radio sources, and we computed the 
background  surface density around these objects. 
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As	
  expected,	
  we	
  found	
  that	
  at	
  fainter	
  
magnitude	
  	
  the	
  background	
  distribu9on	
  
is	
  smaller	
  than	
  the	
  observed	
  counts	
  
around	
  radio	
  	
  sources	
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Identification SUMMARY 
 
1389 radio sources  
 
DECam g band     736 (53 %)        842 (61 %)   
 
DECam z band     900 (65 %)       1008 (73 %)  
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Conclusion  
 

1.  We are using DECam BCS and VISTA data for the 
identification of the XXL Radio sources  

 
2.  We are using this process as workbench to test and 

improve techniques for the optical identification of 
radio sources in view of the next generation of 
radio surveys  

3.  Using traditional Likelihood Ratio Technique we 
identified about 65 % of the XXL-S Radio sources in 
g , z and K bands .  

4.  With a new technique for the background 
calculation in the LR process we  increased our 
identification of about 10%.  

5.  These are hundreds of XXL sources …. But hundreds 
of thousands in next generation radio surveys 


