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Planck satellite 

n  14.5.2009 – 23.10.2013 

n  CMB +  foreground sources 
n  9 frequencies 30 – 857 GHz 

•  Low Frequency Instrument 
•  High Frequency Instrument 

n  5 to 8 full sky surveys 
•  every six months 



The second Planck catalogue of compact 
sources released (A&A in press) 







Planck early results. XV. Spectral energy distributions and radio 
continuum spectra of northern extragalactic radio sources  
(Planck Collaboration 2011) 

in press 



Simultaneous radio data:  
four epochs 

n  Planck 30 – 857 GHz single-survey data 
n  Metsähovi 37 GHz 
n  RATAN-600 1 – 22 GHz 
n  OVRO 15 GHz 
n  UMRAO 4.8, 8, 14.5 GHz 
n  SMA 230, 345 GHz (five sources) 

n  104 sources 
40 HPQ  24 BLO 
14 LPQ  8 GAL 
17 QSO  1 UN 
Fitted with a broken  
power-law model 



What kind of radio spectra do 
we see over 2 years? 

n  Evolving shocks, achromatic variations, non-variable 
•  Very few good examples of isolated, complete flares. 
•  Sampling every six months is too sparse to follow the 

evolution of a flare from beginning to end. 

 

Planck ERCSC  
       2011 

Planck single-survey 
 2016 



3C 454.3 

Planck spectra 



OJ 287 

Planck spectra 



0420-014 

Planck spectra 



1156+295 

Planck spectra 



3C 273 

Planck spectra 



Examples of Planck spectra 



Examples of Planck spectra 



Variability models 
Marscher & Gear 
shocked jet model 
n  Evolving shocks in the 

strongest outbursts 
only? 

Achromatic variations 
n  This study says yes, 

some others no. 
n  Sampling too sparse for 

catching entire flares. 
Turbulent extreme 
multi-zone (TEMZ) 
model 
n  Explains essentially both 

of the above. 

Geometric models 
n  Predicts periodicities 

which are not observed 
over long time scales. 



Flat high frequency spectra 
n  Original electron acceleration spectrum index 

is hard, 1.5 
n  Acceleration                                       

mechanism? 



AGN classes 
n  Differences in spectral indices between AGN classes 

•  BL Lac objects vs. Low Polarization Quasars 

n  High break frequencies 
•  All sources 



Spectral shapes 
inverted 
peaking steep 

upturn 



Dusty sources aka Dirty blazars 
n  A clear upturn at the 

highest frequencies 
n  Galactic contamination or 

intrinsic cold (15 to 20 K) 
dust left from the 
starburst phase? 



Dirty blazars aka Dusty sources 
n  A clear upturn at the 

highest frequencies 
n  Galactic contamination or 

intrinsic cold (20 K) dust 
left from the starburst 
phase? 



Future work 
n  SEDs for the full sample 
n  ”Flaring sources” 
n  Specific source samples 

•  Narrow-line Seyfert 1 galaxies (see poster by 
Järvelä & Lähteenmäki) 

•  … 
n  … 



Summary 
1.  Evolving shocks in jet vs. achromatic variations? 

TEMZ? 
2.  Flat high frequency radio spectra 
3.  High break frequencies 
4.  BLOs vs. LPQs 
5.  Intrinsic cold dust in low-z AGN 



The scientific results that we present today are a 
product of the Planck Collaboration, including 
individuals from more than 50 scientific institutes in 
Europe, the USA and Canada   

Planck is a project 
of the European 
Space Agency -- 
ESA -- with 
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provided by two 
scientific 
Consortia funded 
by ESA member 
states (in 
particular the lead 
countries: France 
and Italy) with 
contributions from 
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between ESA and 
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Consortium led 
and funded by 
Denmark. 

 


