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Observation

Observed light curves of PKS 0208-512
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3 major optical flares in
gray shaded sections.

— The 2nd one does not

have an gamma-ray
counterpart.

(Chatterjee et al. 2012)



Observation

Optical and gamma-ray light curves show clear similarity

Light curves binned in 10 day bins
Upper panels show gamma-ray,
Lower panels show B and J band infrared
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Observation

How could the source produce correlated flares sometimes,
but optical-only flares at other times?



Observation Model Simulations Discussion

Magnetic field amplification downstream of shock
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Observation Model Simulations Discussion

Geometry of our cylindrical jet model
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Model

Light Travel Time Effects (LTTE)

Symmetry of blazar light curves indicates that geometry and
inhomogeneity are dominating the shape of the light curves.
So, time dependent blazar models must consider

inhomogeneity with light travel time effects (LTTE) included.

External LTTE Internal LTTE
k\ 1 fIC scattering
‘ \
Observer <4

We use Monte Carlo simulation to track the LTTE of photons.



Model

Electron evolution: Fokker-Planck equation

e Synchrotron & Inverse Compton cooling
e Stochastic particle acceleration

e Particle escape
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Simulations
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Simulations
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Discussion

Discussion

1) The lack of time delays between optical and y-ray flares, and the
occurrence of optical flares without y-ray counterpart, support the EC model
as opposed to pure SSC model;

2) The change of acceleration efficiency can explain the spectral hardening of
y-ray blazars during flares, as well as the rare detection of FSRQs in VHE.

3) Whether a blazar optical flare has an y-ray counterpart may depend on the
allocation of the shock energy between magnetization and turbulence; This
allocation may depend on the initial orientation of magnetic field in the
emission blob;
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Discussion

MHD simulation of magnetic field amplification

Strong turbulence at the beginning
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The postshock magnetic field is more ordered with perpendicular magnetic field (right).
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Thank you!

The Innermost Regions of Relativisic Jets and Their Magnetic Fields

Theory, simulations, and observations of AGN jets from radio to gamma-rays
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Simulations
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Simulations

Electrons slightly cool duririg the B increase
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Simulations

Dusty torus EC scenario __
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Discussion

VHE emission detected in 3C279

Other two FSRQs detected in VHE: 3C273 and PKS1222-216
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Discussion

Herschel Observation of PKS 1510-089

The high energy points are more variable than the low energy points
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Discussion

X-ray light curves and Hardness ratio

Hardness ratio of PKS1510089
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Discussion

Polarization change during blazar flares
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Z\

These two flares also have strong y-ray
counterparts
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