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The mul; wavelength approach 

Observatory  Energy domain 

VLBA/UMRAO  Radio 

Spitzer  IR 

REM  IR‐Op9cal 

WEBT‐GASP  Radio‐mm‐Op9cal‐IR 

XMM‐Newton  UV + so[ X‐ray  

Swi0  UV + so[ X‐ray + hard X‐
ray 

Suzaku  So[ 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 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Soldi et al., 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486, 411 

3C 273 



6 

The AGILE blazar flavours 

AGILE inves;gated at least one object for each blazar category, e.g.: 

FSRQ  3C 454.3  LBL  PKS 0537‐441  IBL  S5 0716+714  HBL  MKN 421 

Some sources were detected in an high state more than once, e.g.: 

3C 454.3  PKS 1510‐089  S5 0716+714  3C 273 

Variability level could be very different, e.g.: 

Low  MKN 421  Extremely high  PKS 1510‐089 / 3C 454.3 

Gamma‐ray ac;vity could vary on different ;me scale, e.g.: 

A few days  W Com  Several months  3C 454.3 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The “poin;ng life” 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results    the blazar proper9es 

 SED, energe9c & spectral features 

 Long 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monitoring 
   spectral trends 
   9me‐lags 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The Radio – GeV connec9on 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SEDs à la carte 

3C 273 

EC(disk) 

S5 0716+714 

SSC 2-comp 

MKN 421 

SSC 1-comp 

3C 454.3 

EC(BLR) 
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Extreme energe;cs: S5 0716+714 

Extreme energe9cs: limits on the power of a Kerr black hole  

MKN 421 

BL Lac 

W Com 
PKS 0716 

ViUorini et al., 2009, ApJL, 706, 1433 

Sept. 2007, <Fγ> = (97 ± 15)E‐8 ph cm‐2 s‐1 E>100 
MeV 

z = 0.31 ± 0.08 (Nilsson et al., 2008) 

Very high total jet power  (L>3x1045 erg/s). 

This may exceed the maximum power generated 
by a  Kerr BH with  MBH~109 Msun 

The shaded area represents the BZ limi9ng 
luminosity range for a BH mass in the range  
(3x108 − 109)M⊙. 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Peculiar features 

Spectral features: the sync peak and disc blue bump 

Vercellone et al., 2010, ApJ, 712, 405 

3C  454.3 – October 2008 campaign 

Low γ‐ray state: the thermal disc contribu9on 
becomes prominent. 

D’Ammando et al., 2010, A&A, in prepara9on 

PKS 1510‐089 – March 2009 campaign 

Swi0/UVOT and GASP‐WEBT observa9ons 
show the presence of thermal signatures in 
the radio‐to‐UV spectrum. 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– 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– April 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Bologna 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Long ;me‐scale monitoring Vercellone et al., 2010, ApJ, 712, 405 

18 months campaign 

S. Vercellone – 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Spectral trend 

Long‐term X‐ray and γ‐ray data show an harder‐when‐brighter spectral trend. 

During intense γ‐ray flares EC(BLR) could contribute more than EC(disk) 

Vercellone et al., 2010, ApJ, 712, 405 

S. Vercellone – AGILE 3rd birthday – April 28th, 2010 –  Bologna 

Swi[/XRT  AGILE/GRID 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Time‐lags: 3C 454.3 

Vercellone et al., 2010, ApJ, 712, 405 

3C 454.3 – Nov.—Dec 2007 campaign 

The shape of the DCF peak is asymmetric, and 
if we calculate the centroid distribu9on, we 
find that the  9me‐lag is  −0.42 days,  i.e.  the 
γ‐ray flux has a delay w.r.t the op9cal one of 
about half a day. 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– 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Time‐lags: S5 0716+714 

Chen et al., 2008, A&A, 489, L37 

S5 0716+714: Sep.—Oct. 2007 campaign. 

The DCF shows a significant peak for a 
9me‐lag of –1 day, sugges9ng a possible 
delay in the γ‐ray flux varia9ons with 
respect to op9cal ones. 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Donnarumma et al., 2009, ApJL, 691, 13 

The op9cal light curve shows varia9ons of the order of 
10% on a 9me scale of a few days, superimposed on a long 
decay during the en9re period. 

So[, hard X‐ray and  TeV emissions seem to be correlated 

Individual so[ and hard X‐ray peaks show flux rising  by a 
factor of ~ 2.5 and ~5, respec9vely, with growing peak‐to‐
valley amplitudes on longer 9me scales. 

Clear spectral hardening (X‐ray) of the source during the 
flaring ac9vity. 

MAGIC and VERITAS data were missing during the AGILE  
 γ‐ray  flare. 

Time‐lags: MKN 421 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Radio, op;cal & γ‐ray: 3C 454.3 

The presence of one or more new jet 
components is not revealed in the high 
resolu9on VLBA images. 

The most recent VLBA images at 43 GHz 
suggest a jet expansion near to the radio 
core star9ng from MJD  54600 
(2008‐05‐14) 

It is not possible to correlate the radio 
peak with a single γ‐ray or op9cal burst 
 a mul9ple source ac9vity in the 
op9cal and γ‐ray bands is integrated in 
the radio emixng region in a single 
event on MJD  54720 (2008‐09‐11). 

Strong core flux density variability possibly connected to the γ ‐ray ac9vity. 

Jet components are moving away and slowly decreasing in flux density, not affected 
by the recent core ac9vity (see also Kovalev et al., 2009) 

S. Vercellone – AGILE 3rd birthday – April 28th, 2010 –  Bologna 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 Jan09 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Radio, op;cal & γ‐ray: 3C 454.3 

Light curves show a different 
behavior star9ng from the end of 
2007 among the different energy 
bands. 

Change in the orienta9on of a 
curved jet  different alignment 
configura9ons within the jet itself 
(see also Villata et al., 2009). 
2007:  the inner por9on of the jet 
might the more beamed one. 
2008:  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 l.o.s. 

S. Vercellone – AGILE 3rd birthday – April 28th, 2010 –  Bologna 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The GeV –  TeV connec;on: 3C 454.3 

Anderhub et al., 2009, A&A, 498, 83 (MAGIC observa9ons) 

3C 454.3 is a rela9vely high‐z source (z = 0.859), difficult to be detected at TeV energies. 

Observa9ons occurred during Jul‐Aug 2007 and Nov‐Dec 2007, but only UL were reported. 

The SED modeling is consistent with a leptonic model (SSC+EC(BLR)), predic9ng a decrease of the flux 
above few tens of GeV, due to the internal absorp9on of γ‐rays and the decreased efficiency of the 
inverse Compton emission at high energy. 

S. Vercellone – AGILE 3rd birthday – April 28th, 2010 –  Bologna 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Donnarumma et al., 2009, ApJL, 691, 13 

Aielli et al., 2010, ApJL, 714, 208 

ARGO/YBJ and RXTE/ASM correlate quite well 

Good agreement between ARGO points and our theore9cal 
modeling. 

The GeV –  TeV connec;on: MKN 421 

S. Vercellone – AGILE 3rd birthday – April 28th, 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– 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The GeV –  TeV connec;on: W Comae 

S. Vercellone – AGILE 3rd birthday – April 28th, 2010 –  Bologna 

Acciari et al., 2009, ApJ, 707, 612 

The simple SSC model did not allow equipar9on in the emixng region. 

Adding an EC  component, the fit and the physical parameters are adequately represented. 

The external radia9on field could be produced by a  torus whose emission peaks at ν=1.5x1014 Hz 
see the IR bump in the SED. 

Simultaneous γ‐ray – TeV firm detec9ons will allow to beUer disentangle between the different 
emission models. 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The GeV –  TeV connec;on: PG 1553+113 

Aleksic et al., 2009, A&A, accepted [ArXiv:0911.1088] 

A mul9‐λ campaign in March‐April 2008 involved: 

 KVA, REM (op9cal) 

 RXTE/ASM (X‐ray) 

 AGILE (E> 100 MeV) 

 MAGIC (TeV energies) 

No significant flux or spectral variability is found at 
VHE (F(E>200 GeV)~10‐7 ph cm‐2 s‐1, Γph~3.5) during 
the 2008 March and April observa9ons. 

The SED fit is performed by means of an 
homogeneous one‐zone SSC model.  

Previous observa9ons (Albert et al., 2007) yield a 
similar VHE flux, but with a different X‐ray flux, 
showing the relevance of simultaneous data for a 
correct SED interpreta9on.  

S. Vercellone – AGILE 3rd birthday – April 28th, 2010 –  Bologna 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The “second life” 

Introduc9on 

The “poin9ng life” results 

The “second life” results & new perspec9ves 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AGILE in Spinning Poin;ng Mode 

Since Nov. 2009, AGILE is no longer performing pointed observa9ons.  
The spinning poin9ng mode allows to monitor a large (>70%) frac9on of the sky. 
More than 15.500 orbits completed. 

2010‐03‐24  ‐  2010‐03‐26 

S. Vercellone – AGILE 3rd birthday – 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–  Bologna 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…and spinning is not bad ! 

PKS 2142‐758 (ATel #2551, 2010‐04‐13) 

PKS 0402‐362 (ATel #2484, 2010‐03‐16) 

PKS 0537‐441 (ATel #2454, 2010‐02‐24) 

PKS 1510‐089 (ATel #2385, 2010‐01‐14) 

3C 273 (ATel #2376, 2010‐01‐08) 

PKS 1222+216 (ATel #2348, 2009‐12‐15) 

3C 454.3 (ATel #2326, 2009‐12‐03) 

3C 454.3 (ATel #2322, 2009‐12‐02) 

GB6 B1310+4844 (ATel #2310, 2009‐11‐23) 

S. Vercellone – AGILE 3rd birthday – April 28th, 2010 –  Bologna 



26 

…really ! 

A rapid (a few hours) distribu9on of 
Astronomer’s Telegrams provides 
an excellent tool to obtain almost 
simultaneous ToO observa9ons at 
other wavelengths. 

The coverage of a large frac9on of 
the sky maximizes the number of 
mul9‐wavelength campaigns 

S. Vercellone – AGILE 3rd birthday – April 28th, 2010 –  Bologna 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3C 454.3 super‐flare 

3C 454.3 underwent the most drama9c γ‐ray flare, 
reaching  a γ‐ray flux of about 2000E‐8 ph cm‐2 s‐1, 
2.5 9mes brighter than the Vela Pulsar. 

Photon index: 

   pre‐flare   = 1.85±0.26 

   flare          = 1.66±0.32 

   post‐flare = 2.04±0.26 

S. Vercellone – AGILE 3rd birthday – April 28th, 2010 –  Bologna 

Striani et al., 2010, ApJL, SubmiUed on Feb. 02, 2010 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3C 454.3 super‐flare 

Pacciani et al., 2010, ApJL, SubmiUed 

MW campaign involving AGILE, INTEGRAL, Swi0, and several ground‐based observatories. 

Pre‐ and post‐flare SEDs are adequately represented by a simple one‐zone SSC model plus 
External Compton (disk + BLR) 

The lack of simultaneous strong op9cal (and X‐ray) emission   a simple one‐zone model is 
problema9c to explain the super‐flare  and the secondary  flare episodes.  

An addi9onal par9cle component is most likely ac9ve during these states, as a consequence of 
addi9onal par9cle accelera9on and/or plasmoid ejec9on near the jet basis. 

S. Vercellone – AGILE 3rd birthday – April 28th, 2010 –  Bologna 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3C 454.3 super‐flare 

S. Vercellone – AGILE 3rd birthday – April 28th, 2010 –  Bologna 

ASI, INAF, and INFN press release on the giant γ‐ray flare of the 
blazar 3C 454.3 “Crazy Diamond” detected by AGILE 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3C 273 

Vercellone et al., in prepara9on 

Extremely fast (1—2 days) γ‐ray flare observed also by REM in the IR—Opt band 

S. Vercellone – AGILE 3rd birthday – April 28th, 2010 –  Bologna 

REM 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Prospects: radio & op;cal polarimetry 

Abdo et al., 2010, Nature, 463  
 3C 279 

Coincidence of a 
gamma γ‐ray flare 
with a change of op9cal 
polariza9on angle.  

Evidence for co‐
spa9ality of op9cal and 
γ‐ray emission regions. 

Sugges9on for a highly 
ordered jet magne9c 
field. 

S. Vercellone – AGILE 3rd birthday – April 28th, 2010 –  Bologna 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Prospects: radio & op;cal polarimetry 

Marscher et al., ArXiv:1001.2574 
 PKS 1510‐089 

S. Vercellone – AGILE 3rd birthday – April 28th, 2010 –  Bologna 

AGILE 25/03/09 



33 

Prospects: radio & op;cal polarimetry 

Jorstad et al., ArXiv:1003.4293 
 3C 454.3 

S. Vercellone – AGILE 3rd birthday – April 28th, 2010 –  Bologna 

May05  Jul07  Nov07 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Summary 

During the first 3 years, AGILE inves9gated the blazar 
proper9es by means of MW programs on specific sources. 

The current spinning poin9ng mode allows us to cover a large 
frac9on of the sky with a good sensi9vity for transient events. 

The fast and accurate data analysis and the rapid alert 
dissemina9ons (ATels) allows us to trigger MW observa9ons 
with several observatories. 

The next step: inves9gate the 50 – 200 MeV band in order to 
study peculiar blazars peaking in this “so[” γ‐ray band 

S. Vercellone – AGILE 3rd birthday – April 28th, 2010 –  Bologna 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Conclusions 

S. Vercellone – AGILE 3rd birthday – April 28th, 2010 –  Bologna 

“When life gets you down do you wanna know what you've goUa do?  

Just keep swimming. Just keep swimming. Just keep swimming, swimming, 
swimming.  

What do we do? We swim, swim.”  

Finding Nemo, the movie (2003) 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Conclusions 

S. Vercellone – AGILE 3rd birthday – April 28th, 2010 –  Bologna 

“When γ‐ray data gets you down do you wanna know what you've goUa do?  

Just keep spinning. Just keep spinning. Just keep spinning, spinning,             
spinning.  

What do we do? We spin, spin.”  

AGILE, the satellite (2009‐now) 


