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Overview
● Introduction
● X-ray/gamma-ray emission in blazars
● Leptonic Vs Hadronic models
● X-ray/gamma-ray correlation in blazars
● Mrk421 as an example
● Conclusions and perspectives
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Introduction

3

Credit: Fermi and NASA: https://fermi.gsfc.nasa.gov/science/eteu/agn/

● In the unified model Blazars are active 
galaxies that have pairs of relativistic jets 
that flow in opposite directions aligned to our 
line of sight

● Their spectral energy distributions (SEDs) 
are characterized by beamed jet emission 
and take the form of two broad components, 
one at low energies, peaking in the radio 
through optical, and one at high energies, 
peaking in the γ -rays.

https://fermi.gsfc.nasa.gov/science/eteu/agn/


Introduction
● Synchrotron emission in AGN jets

○ When a charged particle is accelerated in a magnetic field

Total luminosity

L = 4Z4e4B2E2/9c7m4.

Radiation observed in laboratory frame with an opening angle

φ ≈ γ−1
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Process more efficient 
for e-/e+ than for p



Introduction
● The total emissivity is:
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Electron distribution



X-ray & gamma-ray emission in blazars

● Electron Synchrotron emission is believed to be responsible of 
X-ray emission from blazars.
○ Low synchrotron peaked blazars
○ Intermediate synchrotron peaked blazars
○ High synchrotron peaked blazars
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X-ray & gamma-ray emission in blazars

● For gamma-ray emission we have inverse compton:
○ Energy is transferred to the photon ɣe >> 1
○ This scatters up the photon to higher energies.
○ The scattering can be made by e-/e+ and p

● Synchrotron self-compton
○ The seeds photons of the inverse compton scattering come from the 

synchrotron emission
○ These photos are up-scattered to higher energies by the same population of 

electrons which has produced them.
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SHOPIA MC

https://www.uibk.ac.at/projects/he-cosmic-sources/tools/sophia/index.html.en
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see Nissim’s 
talk on 

Wednesday

Preliminary

TeVPA 2018



Conclusions and perspectives
● The modeling of the SED for blazars using leptonic or hadronic models is still an open 

question
○ Several Multi-frequency campaigns have being performed without conclusive results so far
○ Correlation studies can help to better constrain the aforementioned models

● Mrk421 is a very important source of information
○ Close and bright
○ High variability
○ Focus of several multi-frequency campaigns

● Unbiased monitoring
○ HAWC, FACT (see M.M. Gonzalez talk on Friday and J.A. García-González talk on Wednesday)

● So far there is evidence in favor of a leptonic model
○ One-zone SSC
○ Multi-zone SSC

● Linear correlation trend
○ Higher orders not completely studied/ruled-out
○ Hadronic components in gamma-rays not completely excluded in VHE emission 20


