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Thermal emission: Non-thermal emission 

Thermal radiation is dependent on 
the temperature T of the emitter.

Non-thermal radiation cannot be 
described by T and requires 

accelerators



The synchrotron radiation of 
a power law distribution of 

electron energies



For a power law distribution of electrons:

Ur =
�

n(�)�d�

Inverse  Compton 

• Synchrotron photons in the jet 
• Environment photons from Accretion Flow, BLR, NLR, Torus  
• Cosmic Microwave Background (CMB) photons



The jet emission is strongly Doppler boosted

The key parameter is the  Doppler Factor  δ(β, θ)
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The Doppler factor relates intrinsic and observed 
flux for a moving source at relativistic speed v=β c. 

For an intrinsic power law spectrum:  F’(ν’) = K (v’)-a 

the observed flux density is 

Fν(ν)= δ3+α F’ν’ (ν)

Urry & Padovani 1995
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Non-thermal emission

Thermal nuclear emission
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(Fossati et al. 1998)

Angle between the jet and the observer ~ 0 deg

X-ray region

gamma-ray region

http://articles.adsabs.harvard.edu/full/1998MNRAS.299..433F


Consider a population of relativistic electrons in a magnetized region. They will 
produce synchrotron radiation, and therefore they will fill the region with 
photons. These synchrotron photons will have some probability to interact again 
with the electrons, by the Inverse Compton process. Since the electron “work 
twice” (first making synchrotron radiation, then scattering it at higher energies) 
this particular kind of process is called synchrotron self–Compton, or SSC for 
short.

Synchrotron Self–Compton

The population of relativistic electrons in a magnetized region can also interact with 
photons external to the jet produced in the accretion disk, in the broad/narrow  line 
regions in the torus.  This particular kind of process is called External Compton, or 
EC for short.
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• Synchrotron photons in the jet 
• Environment photons from DISK, BLR, NLR, Torus  



Extended Non-thermal structure can be observed  

Jet at kpc scales

Angle between the jet and the observer ~60-70 deg



Hot spot
hot spots



and Lobes

relativistic electrons  

+

CMB  



       Prove di laboratorio:  AGN radio emittenti
 LabX



https://indico.ict.inaf.it/event/1799/

https://indico.ict.inaf.it/event/1799/

