
The Planck Compact Source Catalogues: 

Present and Future

















M. López-Caniego 

ESA/ESAC 

on behalf of the Planck Collaboration 

Fornax A  

Tau A  

Orion A 

Orion B 

Cen A 

3C 279 
3C 273 

Virgo A 

3C 345 

Cyg A 

LMC 

3C 84 

Rosette  

ρ Oph  

Cas A  

W3 

IC 348  

NGC 1499  

3C 454.3  

3C 270 

IAU XXIX General Aseembly 2015 



l  The Planck satellite has observed the sky between 30-857 GHz (1cm-350 µm). 

l  There have been three releases of compact source catalogues between 2011 and 2015 
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PCCS2  T 30, 143 857 GHz PCCS2E T 143 & 857 GHz 

l  2015 PCCS2/PCCS2E: The PCCS2 has changed its structure based on our ability to the validate it. 
l  3 lists of sources 30-70 GHz & 12 lists of sources 100-857 GHz,  45.000 sources 
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Example of the Galactic filamentary cirrus in the higher frequency Planck channels 
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Polarization 
 
Read cautionary  
notes in the paper 



The Planck 30 GHz Sky in Polarization
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Planck’s view of Centaurus A
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Radio-selected multi-frequency catalogue 
 
•  One catalogue and one entry per source across all Planck bands, very 

useful for SED analysis. 

•  Different beam sizes makes the association process very challenging. 

•  Sample of sources detected at 30 and 143 GHz with SNR>3σ

•  Non-blind multi-frequency analysis at the position of these sources 

•  Optimal combination of maps to improve the SNR of the candidates 
keeping objects with SNR > 4σ in at least one of the channels. 

•  Some degree of contamination from thermal sources is expected 

•  Principal component analysis to separate the two main populations from 
radio and infrared galaxies. Use blazar catalogues to test this PCA. 
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Variability of compact sources across the Planck Mission 
 
•  There are several Planck papers on variability of compact sources, but 

there is a lot of science to be done. 

•  We provide single survey maps (6 month period) 
 
•  In addition, hours and days variability analysis could be done using the 

crossing of the compact sources across the focal plane. 

•  In the PLA one can download the timelines, searching in time and 
location, at all frequencies and detectors… 
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Variability of compact sources across the Planck Mission 
 
•  There are several Planck papers on variability of compact sources, but 

there is a lot of science to be done. 

•  We provide single survey maps (6 month period) 
 
•  In addition, hours and days variability analysis could be done using the 

crossing of the compact sources across the focal plane. 

•  In the PLA one can download the timelines, searching in time and 
location, at all frequencies and detectors… 

•  Additional tools will be available in the PLA in the future, like tools to 
generate maps of specific periods of time. 

 Very powerful tools for compact source analyses in T and P 
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Accessing the PCCS Catalogues in the PLA


The ERCSC, PCCS & PCCS2 can be downloaded from the Planck Legacy Archive: 
 
 

                            
                           Planck Legacy Archive 
 
 





 

 
 
 

 
 
 

 
 
 

 
            http://archives.esac.esa.int/pla/




The PCCS2 has been released and is described in the Planck Collaboration XXVI (2015) paper 
Additional information: Planck Explanatory Supplement  http://wiki.cosmos.esa.int/planckpla2015/

ESA booth  
(#328 in the Exhibition Hall) 
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Accessing the PCCS Catalogues in the PLA


Search panel 
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Tables can be sent Aladin & Topcat 
Or downloaded as fits, csv or html 

Accessing the PCCS Catalogues in the PLA
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Accessing the PCCS Catalogues in the PLA
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Conclusions 

l  The Planck satellite has simultaneously observed at nine frequencies 30-857 GHz the diffuse and 
compact emission from our Galaxy and from distant galaxies for the duration of the mission 

l  One of the products from the mission is the Second Compact Source Catalogue. 
l  This is the first Planck catalogue that provides simultaneous T and P information.  

l  In the PLA catalogues can be downloaded, searched or sent to Aladin/Topcat.  
l  Very interesting science is already coming out using the ERCSC/PCCS/PCCS2: variability and 

flares, blazar,  high-z source candidates, polarization, source contamination for other studies, etc. 

l  Future plans:  
l  Multi-frequency catalogues of radio and IR selected samples. 
l  Single survey maps open to the community for variability analyses. 

l  PLA Map cutting and Timeline cutting tools also available. 
l  PLA added value tools to simulate the sky, extract maps of specific periods of time, etc. 
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Thank you 
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Selection criteria 
There was a demand to include information in the PCCS to allow the users to extract subsets of 

sources with their desired level of reliability: a new High Reliability Flag has been added. 
 

The reliability of every source in the catalogue could not be assessed and we splitted the PCCS: 

•  PCCS2: sources that have been validated and with an estimation of their reliability. 

•  PCCS2E: the remaining sources. 

Lower frequencies 30 - 70 GHz:. The reliability has been assessed cross-matching with external catalogues of 
radio sources. Sources detected in more than one Planck band with a multi-frequency analysis or validated assessing the 
counterparts found in NED at their position are also in the catalogue. A few tens of dubious sources worth studying. 
 

Higher frequencies 100 – 857 GHz: at these frequencies there is little information that can be used to perform 
an all-sky validation of the catalogues. In order to assess the reliability of the sources, we followed an approach based on 
statistical analysis and a combination of galactic masks, to exclude galactic objects difficult to validate, and when 
needed, a filament mask, to exclude objects that lie along dusty filaments. 

PCCS2: Detection pipeline 
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Distribution of the 30, 44 and 70 GHz sources 

PCCS2: Detection pipeline 

PCCS2 in Polarization Galactic coordinates 
Mollweide projection 
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Galactic and Filament masks used to separate PCCS2 and PCCS2E 

PCCS2: Detection pipeline 
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PCCS2: Statistical properties 

Spectral Index           Polarization Fraction   
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PCCS2: Sensitivity 
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Summary Total Intensity 

PCCS2: Detection pipeline 

Summary Polarization 

IAU XXIX General Aseembly 2015 



Distribution of the 30, 143 and 857 GHz sources 

PCCS2 in Intensity 
Galactic coordinates 
Mollweide projection 
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PCCS2E in Intensity 

Distribution of the 143 and 857 GHz sources 

Galactic coordinates 
Mollweide projection 
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