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Outline

¾ AGILE results during 6-years in orbit :

Å Optical -UV observationsin different ɔ-ray states

Å Radio-Optical -ʅ-rays

Å Soft X and ʅ-rays

Å The GeV-TeVconnection

Å Peculiar variability

¾ Perpesctives for future Gamma -ray instruments
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The multi wavelength approach

Observatory Energy domain

VLBA/UMRAO Radio

Spitzer IR

REM IR-Optical

WEBT-GASP Radio-mm-Optical-IR

XMM-Newton UV + soft X-ray 

Swift UV + soft X-ray + hard 

X-ray

Suzaku Soft X-ray + hard X-ray

RXTE Hard X-ray

INTEGRAL Hard X-ray

Super-AGILE Hard X-ray

AGILE/GRID Gamma-ray

MAGIC TeV

VERITAS TeV

ARGO TeV

H.E.S.S. TeV

3C 273

Blazar variability

Soldi et al., 2008, A&A, 486, 411
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Optical-UVobservationsin differentɔ-ray

states able to constrain:

a) the accelerationefficiency given the evidence/ lack of the thermal
component in FSRQs

b) the external seedphoton component responsibleof the IC peakby
estimating the accretion disk luminosity, with a better definition of
the ʅ-ray dissipation region

c) Possibletime lagsbetweensynchrotron and IC emissionsin low 
synchrotron peaksources.
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Thermal features

Evidence/ lackof optical/UV thermalcomponentsvs gamma-ray states

Vercelloneet al., 2010, ApJ, 712, 405, 

3C  454.3 ςOctober 2008 campaign

The thermal disc contribution is unveiled during 
the low gamma-ray  state.

5Ω!ƳƳŀƴŘƻet al. 2011, A&A , 529, 145 

PKS 1510-089 - March 2009 campaign  

evidence of accretion disk variation in different 

states (red ïblue points)

3C  454.3 PKS 1510-089 
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Long time-scale monitoring

Vercelloneet al., 2010, ApJ, 712, 405
18 months campaign on 3C 454.3                                
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Time-lags: 3C 454.3
Vercelloneet al., 2010, ApJ, 712,405

3C 454.3 ïNov.ðDec 2007 

campaign

The shape of the DCF peak 

is asymmetric, and if we 

calculate the centroid

distribution, we find that the  

time-lag is  ī0.42 days,  i.e.  

the gamma-ray flux has a 

delay w.r.t the optical one of 

about half a day (see also 

Donnarumma et al. 2009).
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Time-lags: S5 0716+714

S5 0716+714: Sep.τOct. 2007 
campaign.

The DCF shows a significant 
peak for a time-lag of ς1 day, 
suggesting a possible delay in 
ǘƘŜ ʴ-ray flux variations with 
respect to optical ones.

Chen et al., 2008, A&A, 489, L37
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Spectral trend

3C 454.3: Vercelloneet al., 2010, ApJ, 712, 405

Swift/XRT

Long-term X-ray data seem to show an harder-when-brighter 

spectral trend; only hints found in the ɔ-ray data
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AGILE/GRID



ñDetailed theoretical modeling of FSRQ SEDsò
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The X-ray slope variation appears to be moderate w.r.t. the other bands.

If e- injection-acceleration was the only dominant mechanism  we would obtain a remarkable 

softer-when-brighter trend.

The observed spectral trend could be interpreted by invoking an higher accretion rateor a larger value 

of the bulk Lorentz factor coupled with a slightly lower value of the magnetic field.

3C 454.3 3C 454.3all states 2000 - 2010



éébut 

X-ray spectral trends in 3C 454.3
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é.a very complicated X-ray photon index vs flux dependency exists.  A saturation in the photon 

index seems to be present (likely associated with the interplay between SSC and EC dominance 

in different X-ray states) (Vercelloneet al. 2011, Donnarummaet al. 2012)
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Radio, optical & g-rays: 3C 454.3
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2007: the more pronounced fluxes and variability of the

optical andɔ-ray bands seem to favor the inner portion of the

jet as the more beamed one.

2008: the optical & ɔ-ray dimming trend, the higher mm flux

emission and its enhanced variability seem to indicate that

the more extended region of the jet became more aligned

w.r.t. the observer line of sight (different alignment

configuration within the jet itself, Raiteri et al. 2011 by the

inspection of the light curve between April 2008 and March

2010)



Vercelloneet al. 2011
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Radio, optical & g-rays: 3C 454.3

November 2010 flare

2010: SMA (230 GHz) data show 

that the radio emission was highly 

correlated with optical and ɔ-ray

energy bands
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Donnarummaet al., 2009, ApJL, 691, 13

The optical light curve shows variations of the order of 
10% on a time scale of a few days, superimposed on a long 
decay during the entire period.

Soft, hard X-ray and  TeVemissions seem to be correlated

Individual soft and hard X-ray peaks show flux rising  by a 
factor of ~ 2.5 and ~5, respectively, with growing peak-to-
valley amplitudes on longer time scales.

Clear spectral hardening (X-ray) of the source during the
flaring activity.

MAGIC and VERITAS data were missing during the AGILE 
g-ray  flare.

The GeV�t TeVconnection: MKN 421
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A similar flare was detected by NUSTAR in last April:

Optical, X-ray (MAXI, NUSTAR, Swift) and gamma-ray

behavior look similar to the one observed by AGILE in June

2008, while VHE gamma-ray reached an unprecedented

value (x 20 its average state, about 10 Crab).


