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Introduction. Blazars: phenomenon, properties, observations

blazar 3C 454.3

Blazars are AGN with jet aligned with line of sight
non-thermal continuum from radio to -rays

two bump SED

highly variable

– VHE flares: flux increase by factor �10

at time scale minutes – days

Why study? Ideal laboratories to study AGN jets physics
– broad band emission origin
– particle acceleration mechanisms
– origin of flares

Method: MWL studies of temporal and spectral
characteristics of radiation from radio
to VHE -rays

+

Modeling of observed SEDs and light curves
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Motivation & Goals

– Origin of blazar flares is still not understood very well.
– Full MWL coverage is quite rare. Very precious for getting

a better insight of the physical processes involved.

Goal: develop a code for modeling broad-band spectra and light curves (LC) of
blazars during flaring activity.

Mrk 501, 2014

Mrk 421, 2010 3C 279, 2015
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Approach

I have developed a code EMBLEM (Evolutionary Modeling
of BLob EMission)

Ingredients of my code:
conventional one-zone leptonic scenario (blob-in-jet, �blob)

electrons are injected (instant./cont.) into blob and experience:

– stochastic (Fermi II) or/and shock (Fermi I) acceleration
– escape
– synchrotron and SSC cooling

radiation: synchrotron + synchrotron self Compton (SSC)
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– Kinetic equation is solved with Chang & Cooper numerical scheme )
electron spectrum evolution

– SED is computed from electron spectrum (SSC scenario) for a set
of time steps

– LC ) integration of SEDs
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Assumptions

The magnetic field in the blob is tangled, homogeneous in strength and
constant

Hard-sphere approximation is assumed (turbulent spectrum with slope
q = 2) ) time scale of Fermi II acceleration is energy-independent

The particle escape is energy independent

� Currently the code application is limited only to BL Lac objects

(The external IC is not treated)

A. Dmytriiev (Observatoire de Paris) Modeling MWL emission during blazar flares November 28, 2019 8 / 27




	Introduction
	Development of the SSC code
	Application of the code: Mrk 421 flare
	Conclusions

