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Planck-Swift and Fermi simultaneous
observations of blazars
- A multi-selection sample-oriented approach -



To be submitted soon
Significant improvement compared to Abdo et al. 2010, ApJ, 716, 30
(Quasi simultaneous SED of 48 Fermi bright blazars)



   - Large number of sources:
     175 blazars observed by Swift when they were in the
      FOV of  Planck: ~160 Swift ToOs
- Truly simultaneous Planck Swift Fermi + ground data,
- Multi selection approach.  Four flux limited samples.

Soft X-ray,
Hard X-ray,
γ-ray (TS + Flux limited)
Radio

- Fermi-LAT integrations:
simultaneous (~1week),

  2 months,
27 months



Photon index vs luminosity

TS limit

Flux limit
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The synchrotron/invC peak frequencies
νpeak and intensities νpeak f(νpeak)

Measured from the 48 SEDs using 
3rd degree polynomial functions



The synchrotron/invC peak frequencies
νpeak and intensities νpeak f(νpeak)

Measured from the 48 SEDs using 
3rd degree polynomial functions



Summary of  γ-ray detections (TS > 25)
in 27 month Fermi-LAT data. 
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Separating jet emission from other types of radiation
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The importance of simultaneity 
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The Compton dominance
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The Compton dominance - 3
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The γ-ray flare of PKS 1222+21 



The Compton dominance - 3
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Testing the simplest scenario:
homogeneous SSC

(Thomson regime)



Abdo et al. 2010, ApJ, 716, 30
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The blazar sequence



Conclusions-1

• Selection effects play a crucial role in sample 
    composition and induce heavy biases on parameters 
    estimation: 
         Controlling biases is mandatory to understand 
         blazars as a population
• Almost all BL Lacs have been detected while 30-40%
    of FSRQs are undetected by Fermi after 27 months
• The radio-mm spectral slope of blazars is α ~ 0 up to
     70 GHz then <α>=0.73 for FSRQs and <α>=0.51 
• Contamination from accretion/disk radiation is 
     important in a significant fraction of FSRQs
• The use of simultaneous data removes variations of
     up to a factor of ~2 in radio and ~10 or more in X-ray 
     and ϒ-ray data.   



Conclusions-2

• The distribution of synchrotron peak energy  is the same
     in all FSRQs samples
• BL Lacs show higher peak energies with a distribution 
    heavily dependent on the selection method. 
• Simple SSC models cannot explain the observed SEDs 
    of  most ϒ-ray detected blazars, the 30/40% of 
   blazars not detected by Fermi-LAT are likely 
   consistent with simple SSC.
• Our data Challenge the blazar sequence

   


