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Outline

® Blazars SEDs: SSC and EC models (focus on
leptonic one-zone homogeneous models)

® Phenomenological description of the peak
frequencies

e Peak diagnostic in the y,/C vs v,> plane
(numerical approach)

® Comparison with Fermi and quasi-
simultaneous MWV data
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Active Galactic Nuclei zoology
Radio quiet=90%

" " 4
~(1-5)% of galaxies have a bright core - Seyfert etc..
called AGN=100-1000 galaxy luminosity \
Radio loud=10%
gt ot ~2000 Blazar
T | BL LAC + FSRQ

-Observed luminosities 1046-48erg/s

-Strong radio emission from compact cores

-High optical polarization
-Non thermal emission over the whole EM spectrum

radio to GeV/TeV
-Rapid variability. (down to 102 s)

-Relativistic jets with I'~5-20 @ small angles powered

by accretion disk with S.M.B.H. ~ 108° M sun
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R — Beamed Emission
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N rest frame : Observer frame:
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Spectral Energy Distributions SED
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Typical Fermi and MW SEDs
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Paradigmatic Scenario :Operative Picture

e SSC/ERC model parameters

e Electron injection law(power law, log-parabolic etc)
Input - e Geometric model (homogeneous shell, planar shell)
o Accretion disk instabilities(CA):
_ o shot shell for Internal shock
SSC
ERC P
16
,n"‘ ...‘.-.n"""'g'"':‘"uun....“ ..'0.\,;. e
Temporal Evolution BLR .« .\ ¥
Light curves SED

: i

Time cross conv

Wednesday, October 7, 2009



External Compton scenario (FSRQ)

S | BLR ., ;. Sikora,Begelman, & Rees 1994
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Phenomenological approach
to the peak frequency diagnostic

1 T I f I T I I
SSC /,,Sync 2 — ., 855C
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16
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Two main biases:

KN effect, modulation on Vo, Yp IS blased

*In the case of EC (or second component) the synch peak frequency is not the peak
frequency of the seed photons up-scattered, v, is biased
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Peak frequency: Synchrotron emission

how to link the peak frequency of the synchrotron
emission to the shape of the emitting electron energy
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SSC/EC: KN effect bias
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SSC KN bias in the y,' vs v,3 plane
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EC bias
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EC bias: change in the shape of the electron energy
distribution
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EC bias: change the Energy of the seed photons
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EC bias in the y,'€ vs v,5 plane
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Effects frolm .B and o
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Bd degeneracy: expectation for Bo =1

pSYne ~ 3.2 x 10% (v5)? B /(1 + 2)
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analysis of observed data in the y,'“ vs v> plane
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N = /n(v)dv =1, R=10%cem, 81, = 0.1, Tyisr = 10°K
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analysis of observed data in the y,/“ vs v> plane
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analysis of observed data in the y,/“ vs v> plane
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analysis of observed data in the y,/“ vs v> plane
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To take into account the Bd degeneracy and the effect of Tqisk we use 1000 MC
realizations, with 6 ranging in the interval [10-15], B in the interval [0.01-1] Gand T
in the interval [10 — 1045] K
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analysis of observed data in the y,/“ vs v> plane
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Conclusions

*For the first time high quality quasi simultaneous MW SED are investigated to look for
signature of SSC and EC models

*\We use these data to perform a peak analysis in the yp,-vs-vp, plane
*HBLs follow mainly the SSC(TH/KN) trend

*|BLs-LBLs populate the SSC(TH) region up to the EC region
*FSRQs populate mainly the EC region

*C.D. object are contained between the EC region and the SSC(TH)
*HBLs are always non C.D.

We need to increase the statistics, to understand better how are populated the
different regions

We need to investigate better the variability and its connection with the C.D. and/
or the peak position (BBB, etc...), and how objects migrate across paths in the
parameter space

*EC vs multi-component models
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