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The Large Area Telescope (LAT) is the principal scientific instrument on the Fermi Gamma Ray
Space Telescope spacecraft launched into a near-earth orbit on 11 June 2008.

The LAT is an imaging high-energy gamma-ray telescope covering the
energy range from about 20 MeV to more than 300 GeV.
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THE PROBLEM

The difficulty of

finding counterparts
of high-energy -ray sources

because

 positional errors in their measured locations,

* limited photon statistics / faint sources

* poor angular resolution of the gamma -ray
telescopes

* bright diffuse gamma-ray emission from the
Milky Way and extragalactic

GeV y-ray sky = 20% Point sources + 80% Diffuse Y -ray




THE GOAL

because
Blazars represent more than 50% of the
AGN Sky (100 MeV - 300 GeV)

A fast and easy
screening method

for uncertain blazars classification.




THE CONTEST

BLAZARS

In contrast to non-active galaxies which have a constant luminosity,

AGN emission is frequently observed to be Vd riable.

Variability could be used for the purposes of this study
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First thoughts - The Parameter

population %
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The parameter mlght be the ¥ flux (phcm A-2 s A-1)




Empirical Cumulative Distribution Function (ECDF)

Flux ( E-08)

Because BL Lac are LESS VARIABLE than FSRQ.
BL Lac ECDFs are shifted to the left respect to FSRQ.



B-FlaP  ECDF

It is possible to recognize
a specific area where the

BL Lac / FSRQ overlap
is minimal.
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Fraction of time less than Flux
Fraction of time less than Flux

This area, at values of the
max flux less than
2.5 E-08 ph cm”-2 s/-1.

First QUALITATIVE
recognition of BCUs
as BL Lac objects
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Machine Learning Artificial Neural Network

From “looking by eye” to Likelihood
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This is the two-class approach 25 + 1
where we encoded the output ' '

Il BL Lac
I FSRQ

I
|
of the associated blazars so that :
LeLLis 1 if the objectis a BL Lac !
and LsLL is 0 if itis a FSRQ. :
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First result
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Validation
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I T B-FLAP
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What’s beyond blazars ?
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BLAZAR FLARING PATTERNS (B-FLAP)
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Although Y‘ ra y -ﬂ UX by

B-FlaP method cannot replace
confirmed and rigorous techniques

for blazar classication,
it may be configured as

an additional powerful approach

for the preliminary and reliable
identication of uncertain y- ray

objects mainly blazars.

when detailed observational data
are not yet available.
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Blazar Flaring Patterns (B-FlaP)
Classifying Blazar Candidate of Uncertain type in the

Third Fermi-LAT catalog .

G.Chiaro et al. (2016) MNRAS, Vol.462, Issue 3, p.3180-3195

Thanks for listening.
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