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A Summary

(with apologies to nearly everybody)

SW

Thanks to speakers for providing talks
(or preliminary versions)



  

Blazars: 
Probes of the Jet Launching Region 

A picture is worth a thousand words....

16 pictures are worth 16.000 words

Warning: This summary is based on a highly biased choice of figures,
quotes, and selection of results. Any misinterpretations and wrong 

assessment are the sole responsibility of the rapporteur.
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Talvikki Hovata
PKS1510-089Total I

m%

Pol flux

EVPA

Spectral ind.

Ref: Myserlis, et al., 2014

Variability → 
brightness
temperature→
Doppler factor

Parameter 
estimates and 
modeling of 
polarimetric  
monitoring
data

Worry about 
transparency

Where?



  

Matt
Lister

MOJAVE

High-resolution
radio monitoring

Curved trajectories
→ small angles

                         filling-in wide time-averages cones

Many low
velocities, but any

knot may differ
significantly from

average

LONG jets

Mrk 501

203 ± 18 μas/y

106 ± 20 μas/y

LAS = 90 kpc

Mrk 421

Quasar jet image: 2009

Stacked image: 1995-2009
 

Beaming



  

Svetlana Jorstad
BU program: localizing flaring regions within the jet.

Doppler speeds, scatter (cf MOJAVE), and systematics (offsets).

Maximum Speeds Maximum δVLBI

BU – MOJAVE (distance effect?)                    BU – Variability (systematics?)

Where ?
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                            3C454.3

OJ 248
     3C84

C3

Flares and 43 
GHz VLBI core 
matches:
Close (3C454.3), 
yes/no (OJ 248),
No (3C84) BUT
Match with C3?



  

Dorit Glawion 
High Doppler factors → population statistics.

Is every 10^9 M SMBH a VHE blazar?

Rapid variations in inconspicuous radio galaxy IC 310
(chance detection of VHE nature, variability)

Beaming



  

Marcello Giroletti 

Correlation radio – GeV/VHE (skewed!) r=.47 → r=.29
(Fermi long-term less affected by flaring episodes)

1FHL sources (E>100 GeV)

Different beaming cones?



  

Ivan Agudo Weak (no) correlation of (hard-to-define) 
average polarisation angles and jet axis 

{beware of  short data trains}.

No axisymmetry?



  

Valeri Larinov 
Wide range of polarimetric behaviour across sample and

within data stream of individual sources
P

   F



  

Dmitry Blinov 

Occasional matches between EVPA swings and flares.
Random walk in Stokes Plane turns into EVPA swings more frequently 

in sources with low average P (Gamma-bright sources).

!       ?



  

Yasuyuki Tanaka 
RG as Gamma-Ray sources                            

high gmax

                                                      Thermal / Nonthermal 
                                                              pressure ~ 1 in radio lobes ?



  

Amy Furniss

        Mrk 421                                             Mrk 501 

Gamma-flux / X-ray flux throughout campaigns with significant 
dynamic range follow linear and quadratic trends, respectively, 

suggesting SSC in Klein-Nishina and Thompson regimes.
Is this a feature of the source or of the event?



  

Anna Zajczyk 

X-ray Polarimetry on the horizon.
X-Calibur, Astro-H 

and further proposed instruments
may utilize this for further tests.



  

Anna Barnacka

Gravitationally lensed PKS 1830-211 observed 
with Fermi during multiple flares, 

effectively improving angular resolution to 0.02”.

Modeling suggests flares 1 and 2 to have been produced 
within 100 pc of the centre of the core, 

while flares 3 and 4 originated > 1.5 kpc from the core. 



  

Benoit Lott 

3LAC is  out, 2FHL is coming
Dissecting Blazars (SEDs)

                                        (gradual FSRQ curvature
Suggesting curved electron spectra?)

Variability traced down to <1 day
(Worries about asymmetry)



  

David Paneque 

Enormous effort to conduct 
campaigns on HBL objects 

Mrk 421 and Mrk 501.

Modeling in terms of 
one zone and two zone models 
suggest patterns to result from 

evolution of electron distributions 
dominated by cooling.

Robustness / Uniqueness ?



  

Masaaki Hayashida 

1

Period (B):
no flare in other bands
“orphan” g-ray flare

(A), (C)
NuSTAR observations

3C279:
Well documented 'Orphan Flare' 

Individual Flares located 
inside and/or outside of BLR
(not a very luminous BLR).

Unique set of parameters 
for different flares?



  

Olivier Hervet

Blazar physics:
AP Lib with broad gamma peak
Reproduced using different 
models (Hervet et al., arxiv, 2015, 
Zacharias (Posters upstairs))
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All talks discuss variability.
All variations infer diameters of 0.01 pc or less.

Regions of this size may appear as bright as any source on average.
Doppler corrections are uncertain by factor of 10.

Smallest scales not always resolved.
Relevant for numerical simulations (turbulent plasma).

Diversity (observations(flares) – weather; models – climate?)

Many good sample studies 
(UMRAO, Metsahovi, MOJAVE, BU, …., ….,  Fermi)

Many more sources, epochs, cadence.
Easier to assess selection biases.

Turbulence – many zones – polarimetry suffers from superposition.



  

A small set of issues

Do we need to worry about high Doppler factors?

Should we worry about changes in polarisation 
in cases of P<~40%? (single vs. multiple zones contributing)

Gamma-flares without simultaneous flares in cores:
Gamma_min before cooling brings electrons down?

Gamma-rays: t_var ~ t_acc,t_cool vs. t_cross
Too naïve a question?

Acceleration/cooling timescales very short (models)?

Turbulence relevant down to very small scales (simulations).


