
Multi-frequency, multi-temporal  
observations of  blazars  

 



AGN : Two main categories  
1. Dominated by (mostly) thermal emission 

from accretion disk -  
  Radio quiet AGN (>~90 %) 

1. Dominated by Non-Thermal radiation –  

        Jet dominated AGN (< 10%) 

Planck and Fermi-LAT showed that Blazars are the most  
abundant type of sources in the high Galactic latitude  

μ–wave and  γ-ray sky.  

When Θ < θblazar   
 

Blazar 



   - Large number of  sources:  

     175 blazars observed by Swift when they were in the     
      FOV of   Planck: ~160 Swift ToOs 

   

 

     - Simultaneous Planck Swift Fermi + ground based telescopes  

     - Multi-selection approach.  Four flux-limited samples. 
           

Soft X-ray (RASS, sample)  
 Hard X-ray (Swift-BAT sample) 
 γ-ray  (Fermi sample) 
 

Radio (100 brightest northern sources) 
 

Planck Collaboration 2011, A&A 563, A16 and Giommi et al. A&A 2012, 514, 160 

Planck, Swift Fermi observations of Radio and  
high-energy selected blazars 



3C 279 
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The distribution of synchrotron peak energies 
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Fermi adattive bin 1GeV light-curve  
Courtesiy of  B. Lott  
Preliminary 

Swift XRT +UVOT archive 
ASDC systematic analysis  
Preliminary 
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f1gev = k f2opt  
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MKN421 










http://tools.asdc.asi.it/SED 





Polynomial + physical model fitting  tool 
Courtesy of Andrea Tramacere, ISDC 



Conclusions 
• A large amount of new data has been accumulated 

recently on blazars thanks to several space and ground-
based facilities (Planck, Swift, Fermi, NuSTAR, Optcal/IR, 
TeV/Cherenkov telescopes, etc.)  

• These multi-frequency, multi-temporal data are quickly 
becoming available through new services and the Virtual 
Observatory   

• New tools for visualizing and analysing data are necessary. 
Some are being developed within the VO 

• Blazars show a wide variety of behaviour in different 
energy bands: a new approach to data analysis 

• Expanding SED studies in the time domain is crucial for a 
proper understanding of the physical mechanisms behind 
e.m. emission in blazars 
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