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A flat a,. hastwo possible
explanations:

 either the total HF spectra are
defined by several underlying
components or,

* the energy spectrum of the

electron population is much harder
than generally assumed (s = 1.5)

Planck collaboration et al. 2011, A&A, arXiv:1101.2047
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mm and y-ray connection

* From the Metsahovi QSO
monitoring program, we select 3C 34bH
the 45 best sampled light curves. §F ' ' ' ' ' "

Q
%o
* We decompose the 37 GHz ~ 61, o P 7
Metsahovi light curves into 2 g‘“’ Oéjo ® ©, -
individual exponential flares as § 4 ®a g 8
in Valtaoja et al. (1999) © °
o | o -

*Each of the individual outburst 0

corresponds to the ejection of a 2007 2008 2009 2010
new component into the jet
(Savolainen et al. 2002).

Leon-Tavares, Valtaoja, Tornikoski et al. 2071,A&A,532,146



mm and Y-ray flares
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mm and Y-ray flares
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mm and Y-ray flares
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mm-Y-rays delay

@ The average delay from a mm-flare
onset (Smax/e) to the peak of the
most intense y-rays is,

0" -tk -70 days o

in the source frame,

(om — LAT -30 days

Leon-Tavares, Valtaoja, Tornikoski et al. 2071,A&A,532,146



The location of the y-rays zone

We convert the observed delay
into linear distances by

Ap — Bappc(ts'™ — tﬁéﬁ
sinf (1+ z)

<R,>~ 7pc

Well agreement with the average

distance derived by Pushkarev et
al. (2010)

0J287 :R, >14 pc
(Agudo et al. 2010)

3C279::R, ~10°Rg
(Fermi-LAT collaboration. 2010)

source alias phase t7""-t,l.r distance
[days] [pc]
0048-097 0.8 -58.90
00594581 1.1 -79.32 6.44
0106+013 0.4 -63.00 8.94
0109+224 S2 0109+22 0.6 -28.54
0133+476 1.1 -62.15 8.36
02124735 1.1 -88.33 1.44
02184357 0.9 -74.68
0219+428 3C 66 0.9 -73.08
0235+164 0.6 -29.03 3.60
0316+413 3C 84 0.6 -37.50 0.03
0336-019 CTA 026 0.8 -55.96 10.18
0420-014 0.5 -33.08 3.22
0440-003 NRAO 190 0.3 16.36
05074179 1.1 -76.11
0528+134 0.6 -34.29 6.45
07364017 1.4 -104.29 10.50
07544100 0.6 -44.45 3.54
08274243 0OJ 248 1.6 -143.26 20.05
0851+202 OJ 287 0.1 68.44 11.60
09174449 0.5 -30.59
10554018 0.7 -63.45 3.79
11564295 4C 29.45 1.2 -81.55 28.22
12194285 ON 231 1.5 -132.64
1222+216 PKS1222+21 1.2 -125.24 17.33
12264023 3C 273 1.3 -207.59 35.13
1253-055 3C 279 0.8 -50.11 13.46

Leon-Tavares, Valtaoja, Tornikoski et al. 2071,A&A,532,146



The Yy-ray emission site

Disk  Corona Poloidal magnetic field Shock
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Summary |

w The strongest y-ray flares occur after the mm flare onset
and are produced at <R >=7 pc from the radio-core

w The source of seed photons could be either the jet itself
(SSC fails to reproduce the observed y-rays, Lindfors et al.
2006) or the dusty torus (few detections , Turler et al.
2006, Malmrose et al. 2011).

@ Soft-photon field from BLR unlikely...?




is Jet Influencing BLR?
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The Telescopes

3C390.3

Optical monitoring
1992- 2007
(Shapovalova et al.
2001,2010)

Radio monitoring
1994 - 2008

3C120

Optical monitoring
2002 - 2008
(Doroshenko et al. 2009)

Radio monitoring
2001 - 2008

Very Long
Baseline Array
11 + 1 telescopes




The case of 3C 390.3 (FR II)

Linear fits to component separations yield epochs of ejection
from the core D and passages through the stationary region S1
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s Jet Influencing BLR?

S0 390.35
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@ The flaring optical-continuum in 3C390.3 is
associated with the stationary component located in

’ ~ thejet ~0.4 pc from the core.
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The case of 6C 120 (FR I)
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s Jet Influencing BLR?
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s Jet Influencing BLR?
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The source of variable
optical-continuum

Optical
continuum Flux
HB Flux

time




Non-thermal optical continuum

Stationary
feature Outflowing Broad-line emission

BLR N
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is Jet Influencing BLR?

@ The flaring component of the optical-continuum in 3C 390.3
and 3C 120 is associated with the stationary region located
in the jet.

@ Since the strength of HP and continuum emission is correlated

in 3C 390.3 and 3C 120 then a significant amount of broad-line
emission is driven by continuum radiation from the jet.

& Thus, BLR is complex and NOT completely virialized.

Arshakian, Leon-Tavares, Lobanov et al. 2010, MNRAS, 401,1231

Leon-Tavares, Lobanov, Chavushyan et al. 2070,ApJ,715,355



Implications of an outflowing BLR

@ AGN models: BLR is complex and may have other
components (e.g inflows, outlfows).

@ BH mass: estimates using reverberation mapping relations
(assume BLR is virialized) .

@ y-rays: Outflowing BLR may serve as a source of seed photons

for inverse Compton scattering?
(Leon-Tavares et al. 2011, A&A, 532, 146 )



The Y-ray emission site
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Work in progress: Spectroscopic
monitoring
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Summary ||

w The strongest y-ray flares occur after the mm flare
onset and are produced at <R >=7 pc from the
radio-core

w The source of seed photons could be either the jet
itself , dusty torus OfF....

@ An outflowing BLR might be an alternative source of
BLR seed photons to produce y-rays, even at distances
of several parsecs from the BH.




