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T intr∼1012 K



Introduction: Maximum intrinsic brightness temperature.

Readhead (1994)

T intr∼1012 K



Introduction: Maximum intrinsic brightness temperature.

Readhead (1994)
Homan et al (2006)

T intr∼1012 K



-VLBI equipartition

-Flux density variation
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The OVRO-40m monitoring program.

– – Monitoring blazars Monitoring blazars since 2008 since 2008 in support of Fermi gamma-ray space in support of Fermi gamma-ray space 
telescope:telescope:

– – At At 15 GHz15 GHz

– – 1158 sources from  the Candidate Gamma-Ray Blazar Survey  1158 sources from  the Candidate Gamma-Ray Blazar Survey  
(CGRaBS, a complete sample)(CGRaBS, a complete sample)

– – additional gamma-ray loud sources resulting in sample of additional gamma-ray loud sources resulting in sample of >1800>1800  
sourcessources

– – cadence of cadence of twice per weektwice per week



Sample

1029 sources, 837 blazars (670 FSRQs, 167 BL Lacs), 58 radio galaxies, 134 unclassified 
sources 

http://www.astro.caltech.edu/ovroblazar
s/



Magnetron.

~102 models per source

Magnetron: Bayesian 
hierarchical model 

implemented in python. 

https://github.com/dhuppenkothen/magnetron2/tree/blazars



Maximum brightness temperature.

Distribution of the maximum brightness 
temperature for each source.

γ-ray loud sources have faster and brighter flares than γ-ray quiet sources!



Equipartition brightness temperature.

Use population models to constrain the 
intrinsic maximum brightness 

temperature.

T eq=2.78×1011K±26%

Liodakis & Pavlidou (2015a)

Best model for the equipartition brightness temperature is Gaussian!
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Doppler factors.

Estimate the Doppler factor for each 
source by marginalizing over the 

maximum observed and equipartition 
brightness temperature distributions.

There is no difference between the Doppler factors of  BL Lacs and FSRQs!

γ-ray loud sources are more beamed than γ-quiet sources!
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Comoving frame viewing angle.

Savolainen et al. (2010)
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Summary

Analyzed the radio light curves of 1029 sources observe by OVRO

Constraint the equipartition brightness temperature:

γ-ray loud sources have higher brightness temperatures than γ-ray quiet sources!

Increased the number of Doppler factor estimates by an order of magnitude!

T eq=2.78×1011K±26%

γ-ray loud sources are more beamed than γ-ray quiet sources!

There is no evidence for anisotropy in the rest-frame γ-ray emission.
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