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Welcoming Remarks

Escuela Politécnica Nacional of Republic of Ecuador through its Quito Astronomical
Observatay is pleased to receive scientists, researchers, academics and scientific
representatives, coming from around the world to participate with their scientific
contributions in the International Astronomical Union (IAU) SYMPOSIUM 313
“EXTRAGALACTI EVERYSANRBOR"

We are proud that this important IAU meeting is being held in the Galapagos Islands
an archipelago of volcanic islands distributed on either side of the Equator in the
Pacific Ocean, 926 knwest of continental Ecuador, of which they are part.

This is a very important meeting in which the scientific community will present and
discuss recent advances in the understanding of bladiole-extragalactic jet
connections, multi-frequency observations of higply variable relativistic jets, jet
interactions, ®smological evolution of jet progenitors, particle accekration
mechanisms, cosmic rayand high-energy radiative processes,gt structure, launching
jets, extragalactic and galactic jet synergies, ancteagalactic jets in the SKA, LSST,
and CTA era.

This high level scientific event has been carefully organized and planned for a long
time with dedication and care.lts program hasbeen enriched witha lot of interesting
important scientific contributions, which certainly will bring much benefit to each of
the participants. We are ready to provide our best effortsto ensure the successful
accomplishment of the Symposium.We are ready to organize the necessary
discussions in which further research could begin and new collaborations can be
established.

We hope that this Symposium occurring in Ecuador becomes part of the historical
International Astronomical Union scientific meetings, in which theastronomy world is
consolidated

This important symposium in extragalactic jets is performed in unige place as the
enchanted Galapagos Islands; it has been possible thanks to the valuable support of
the International Astronomical Union and the support of itsrelated divisions and
committees,to whose memberswe express our deep appreciationin the samespirit,

our acknowledgments to the host institution Escuela Politecnica Nacional and its
authorities for the continuous support and necessary facilitieshat have allowed the
organization and realization of the symposium orthe islands, far from the mainland.
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The local support by the personnel of Santa Cruz Municipality and the Mayor
Leopoldo Buchelihas been crucialso weappreciatethe cooperation provided

Also, | would like to express our special thanks each of the chairs of the scientific
organizing committee (SOC): to Dr. Francesco Massaro, Dr. Teddy Cheung and Dr.
Aneta Siemiginowskafor their valuable support and hard work over nearly two years
making possible the realization of this important scientific meetingWe extend our
thanks to the membes of the SOC for their diligent work in helping to form the
scientific rationale and the program for the meeting. In the same context, our
gratitude to all participants of this Symposium for the tremendous effort to come to
Ecuador and Galapagos Islands order to be part of this great symposium.

| wish you all enjoy the meeting in all respects. | wish every participant find fruitful
results beyond those that everyone expected.

Welcome to all participants of thdAU SYMPOSIUM 3IBEXTRAGALACTMC JETS
EVERY ANGLE"”

Ericson Lépez
Director, Quito AstronomicalObservatory
Chair of LOC and SOC

Galapagos Islands, September 152014
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Introduction

Jets appear in a wide range of astrophysical sources. In extragalactic systems, they
signal accreton onto a supermassive black hole, providing unique test beds in which
to probe an array of fundamental physics processes. Over the past decade, major
advances have been made in understanding jets due to the advent of an
unprecedented number of spaceand ground-based telescopes covering the entire
electromagnetic spectrum, in parallel with commensurable progress in theory and
simulations. This is an important juncture to organize an IAU meeting in 2014 to bring
together the community of jet researchers tosynthesize the collected knowledge in
order to confront outstanding problems in the field. With the realization of the SKA,
LSST, and CTA in the coming decade, all likely to be situated in the southern
hemisphere, the meeting location was selected to helmotivate and facilitate future
collaborations with researchers in South America.

Ecuador has an astronomical tradition that came from the ancient and most
developedcultures in America that habied these lands for millennia. Among the most
famous, the Quius whose astronomical knowledge allowed them to determine with
great precision the location of the equinoctial line (zero latitude), having happened
two thousand years ago before the arrival of the France Geodesic Mission of 1736 that
reached the same coclusion through measuring a precise arc of the Earth's meridian.
Moreover, the word in ancient indigenous quechua languages means the middle of
world and the middle of time, and this is the origin of the name of the contemporary
Capital city of EcuadoriansQuito.

Another great culture is the Inca Empire that ran along the Pacific coast and Andean
highlands from the northern border of what are today called Ecuador to the Maule
River in Chile. The Incas built aqueducts, cities, temples, fortresses, tunnels,
suspension bridges, large roads and had a great understanding of mathematics and
agriculture and they also knew about hydraulics, astronomy, architecture and military
strategy. The great astronomical understanding of ancient cultures of Ecuador have
been recorded in archaeological vestiges and ceremontialstronomical sites preserved
until today.

Nowadays this tradition continues. In 1873 was founded one of America's oldest
observatories (in the meaning of specialized research institution). Its first direor
was Juan Bautista Menten, who directed and planned the construction of the
Observatory. This was a worleclass astronomical observatory located in Quito just
arc minutes south of the equator. It is in a gorgeous old building that was completely
restored just three years ago under the Direction of Ericson Lopez.

Located inside the Alameda Park is at a walking distance from the historical center of
the city. The Observatory belongs to the EscueRolitécnicaNacional (EPN) and it is in
charge of the scietific development of astronomy and astrophysics in the country.
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Scientific Rationale

Extragalactic jets provide the direct observational evidence for a connection between
supermassive black holes and surrounding cosmic environment. They deliver the
energy released by an accreting black hole to large distances and impact the formation
and evolution of surrounding structures. The significance of relativistic jets is visible
on many physical scales and in a variety of astrophysical sources. They carry
information about the black hole power, spin, accretion state and characteristic
timescales, and probe the environment beyond the black hole's immediate sphere of
influence.

In recent years, both space and ground based telescopes are providing new insights to
investigate jet physics. New data on jets have been accumulating from space missions
such as Swift, XMMNewton, Chandra, Suzaku, Fermi, Hubble, Spitzer and WISE.
Upgraded and future ground based facilities such as JVLA, ATCA, ALMA, LOFAR and
SKA will provide higher quality data at both the lowest and highest radio frequencies.

At higher energies, the atmospheric Cherenkov telescopes, HESS, MAGIC, and
VERITAS have provided evidence indicating rapid time variability in jets, and in the
future these facilities will be augmented by CTA. Although we are now living in a
"golden age" and despite the recent progress, many new and unsolved problems
specific to the physical mechanisms underlying jet physics are still under debate.

This is an excellent time to bring togther observational astronomers working across
the electromagnetic spectrum with theorists to address the pressing questions
concerning our understanding of the physics of relativistic jets. The open questions to
be addressed include unification scenariosof blazars and radio galaxies, the
interactions between jets and their environments, the composition and structure of
jets and the mechanisms leading to their collimation, the role of magnetic fields, the
mechanisms of particle acceleration in jets, the t@tion of high-energy emission sites,
and the scaling of physical jet phenomena with blackole mass, from Galactic to
extragalactic sources.

These are the topics that will be addressed in the IAU Symposium 313: "Extragalactic
Jets from every angle” (Galagyos 2014).
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Scientific Topics

Black-hole - extragalactic jet connections: statistics, intermittency,
unification

Multifrequency observations of highly variable relativistic jets
including tidal disruption events

Jet interactions and their role in the structure evolution and
feedback

Cosmological evolution of jet progenitors

Particle acceleration mechanisms, cosmic rays, and higmergy
radiative processes

Jet structure, collimation, and the role of the magnetic field

Close to the black hole: launching jets

Extragalactic and Galactic jet synergies

Extragalactic jets in the SKA, LSST, and CTA era

000000000
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Chairs
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Local Organizing Committee

Chair

EricsonLépez Phone: (593) 996521134

Members

Salim Abedrabbo
Franklin Aldas

Juan Carlos Almachi
Alberto Celi

Camilo Diaz

Gary Flores

Mario Llerena
CarlosVelasquez

Andrea Vinueza Phone: (593) 958877196 (Secretary)

Local contact information:
Host institution: Quito Astronomical Observatory of Mdtional Polytechnic School.
Phones: (593) (2)-2570-765 (Quito-Ecuador).

(593) (5)-2570-765 (GalapagostEcuador).

(593) 996521134 (LOC)

E-mail: observatorio.astronomico@epn.edu.ec
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Participants
N° Last Name First Name Affiliation Country
1 ABEDRABBO Salim Quito Astronomical Observatory- Escuela Politécnica Nacional Ecuador
2 ALDAS Franklin Quito Astronomical Observatory- Escuela Politécnica Nacional Ecuador
3 ALMACHI Juan Carlos  Quito Astronomical Observatory- Escuela Politécnica Nacional Ecuador
4 AVACHAT Sayali Florida Institute of Technology- Department of Physics and Space USA
Sciences
5 BAKALA Pavel Silesian University in Opava Institute of Physics Czech Republic
6 BANASINSKI Piotr University of Lodz Poland
Grzegorz
7 BARRES DE Ulisses Centro Brasileiro de Pesquisas Fisicas Brazil
ALMEIDA
8 BECERRA Josefa NASA Goddard Space Flight Center USA
GONZALEZ
9 BEDNAREK Wilodek University of Lodz Poland
10 BENBOW Wystan Harvard-Smithsonian @nter for Astrophysics USA
11 BICKNELL Geoffrey Australian National University - Research School of Astronomy & Australia
Vincent Astrophysics
12 BIRKINSHAW Mark University of Bristol - HH Wills Physics Laboratory United
Kingdom
13 BIRZAN Laura Hamburger Sterwarte Germany
14 BLANTON Elizabeth Boston University USA
15 BOETTCHER Markus North-West University South Africa
16 BULIK Tomasz University of Warsaw Poland
17 BUSON Sara University of Padova Italy
18 CELOTTI Anna Lisa SISSA Italy
19 CHEUNG Teddy Naval Research Laboratory USA
20 COHEN Marshall Caltech USA
21 CSEH David Radboud University Nijmegen The
Netherlands
22 DE GOUVEIA Elisabete University of Sao Paulo Brazil
DAL PINO
23 DE UGARTE Antonio Instituto de Astrofisica de Andalucia Spain
POSTIGO
24 DELLA VALLE Massimo Capodimonte Observatory INAF Naples Italy
25 DEUSTUA Susana Space Telescope Science Institute USA
26 DIAZ Camilo Escuela Politecnica Nacional Ecuador
27 DONSKYKH Ganna Odessa I.I. Mechnikov National UniversityAstronomical department Ukraine
28 EMMANOULOPO Dimitrios University of Southampton United
ULOS Kingdom
29 FABIAN Andrew Institute of Astronomy - University of Cambridge United
Kingdom
30 FAN Junhui Guangzhou University- Center for Astrophysics China
31 FINKBEINER Douglas Harvard University USA
32 FLORES Gary Quito Astronomical Observatory- Escuela Politécnica Nacional Ecuador
33 FORMAN William Smithsonian Astrophysical Observatory USA
34 GODFREY Leith ASTRON The The Netherlands Institute for Radio Astronomy The
Netherlands
35 GONZALEZ Omaira Instituto de Astrofisica de Canarias (IAC) Spain
MARTIN
36 GURVITS Leonid Joint Institute for VLBI in Europe- Delft University of Technology The
Netherlands
37 GURWICH llya Weizmann Institute - Department of ParticlePhysics and Astrophysics Israel
38 HADA Kazuhiro INAF-IRA/NAOJ Italy
39 HARRIS Daniel E. Smithsonian Astrophysical Observatory USA
40 HEINZ Sebastian University of WisconsinMadison USA
41 HOVATTA Talvikki Metsahovi Radio Observatory Finland
42 INESON Judith University of Southampton United
Kingdom
43 ISLER Jedidah Syracuse University USA
44 JAMROZY Marek Jagiellonian University- Astronomical Observatory Poland




IAU SYMPOSIUM 3BXTRAGALACTIC JETS FROM EVERY ANGLE I 2014

45 JANIAK Mateusz N. Copernicus Astronomical Center Poland
46 JAUNCEY David CSIRO Australia
47 JOHNSTON Melanie Victoria University of Wellington New Zeland
HOLLITT
48 JONES Christine Smithsonian Astrophysical Observatory USA
49 JORSTAD Svetlana G. Institute for Astrophysical Research Boston University USA
50 KATAOKA Jun Waseda Univesity Japan
51 KELLERMANN Kenneth National Radio Astronomy Observatory USA
52 KHARB Preeti Indian Institute of Astrophysics India
53 KIRK John Max-Planck-Institut Germany
54 KOTRLOVA Andrea Silesian University in Opava Institute of Physics Czech Repulic
55 KRAVCHENKO Evgeniya Astro Space Center of Lebedev Physical Institute Russia
56 KUNERTF Magdalena Torun Centre for Astronomy Poland
BAJRASZEWSKA
57 LAING Robert ESO Germany
58 LANGSTON Glen National Science Foundation USA
59 LARSSON Stefan Stockholm University Sweden
60 LAUER Robert University of New Mexico USA
61 LEONTAVAREZ Jonathan INAOE Instituto Nacional de Astrofisica Optica y Electronica Mexico
62 LINDFORS Elina Tuorla Observatory Finland
63 LISAKOV Mikhail Russian Academy of Scienced.ebedev physical institute- Astrospace Russia
Center
64 LOPEZ Ericson Quito Astronomical Observatory- Escuela Politécnica Nacional Ecuador
65 LOTT Benoit CENBG/IN2P3 France
66 LOVELACE Richard Cornell University USA
67 LUQUE Pedro Luis Universidad de Jaen Spain
ESCAMILLA
68 LLERENA Mario Quito Astronomical Observatory- Escuela Politécnica Nacional Ecuador
69 MACIEL Tamela Astrophysics Group- Cavendish Laboratory-University of Cambridge United
Kingdom
70 MAHONY Elizabeth ASTRON The Netherlards Institute for Radio Astronomy The
Netherlands
71 MALZAC Julien CNRS/Universite de Toulouse/IRAP France
72 MARINELLI Antonio Physics Institute UNAM Mexico
73 MARSCHER Alan P. Institute for Astrophysical Research Boston University USA
74 MARSHALL Herman MIT Kavli Institute USA
75 MASSARO Francesco Yale University USA
76 MAX-MOERBECK Walter National Radio Astronomy Observatory USA
77 MCKEAN John Paul ASTRON / Kapteyn Astronomical Institute The
Netherlands
78 MELIOLI Claudio Universidade de Sao &ulo Brazil
79 MIGLIORI Giulia Harvard-Smithsonian Center for Astrophysics USA
80 MIRABEL Felix CEASaclayFrance & CONICERArgentina France
81 MORABITO Leah Leiden Observatory The
Netherlands
82 MORGANTI Raffaella ASTRON/Kapteyn Inst. Groningen The
Netherlands
83 MORSONY Brian University of Maryland - College Park USA
84 MOSCIBRODZKA Monika Radboud University Nijmegen The
Netherlands
85 MOTTER Juliana IAG- University of Sao Paulo Brazil
Cristina
86 MUELLER Cornelia University of Wuerzburg - RemeisObservatory & ECAP Germany
87 NAGAR Neil Mark Universidad de Concepcion Chile
88 NEFF Susan NASA Goddard Space Flight Centéraboratory for Observational USA
Cosmology
89 NIELSEN Danielle M. University of Wisconsin- Madison USA
920 NIEMIEC Jacek Institute of Nuclear Physics Polish Academy of Sciences Poland
91 NULSEN Paul Harvard-Smithsonian Center for Astrophysics USA
92 O'SULLIVAN Shane University of Sydney Australia
93 OLGUIN Alejandro INAOE Instituto Nacional de Astrofisica Optica y &ttronica Mexico
IGLESIAS
94 OZEL Feryal University of Arizona - Department of Astronomy USA
95 PAGGI Alessandro Smithsonian Astrophysical Observatory USA
96 PATING Victor INAOE Instituto Nacional de Astrofisica Optica y Electronica Mexico
ALVAREZ Manuel
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97 PEARSON Tim California Institute of Technology USA
98 PETROSIAN Vahé Stanford University USA
929 PLOTKIN Richard University of Michigan USA
100 PURSIMO Tapio Nordic Optical Telescope Spain
101 RAMESSUR Arvind University of South Africa (UNISA} Hartebeesthoek Radio Astronomy South Africa
Observatory (HartRAO) and Square Kilometer Array (SA SKA)
102 RANDALL Scott Harvard-Smithsonian Center for Astrophsyics USA
103  RANDALL Smith Max-Planck Institut fur Radioastronomie Germany
104 RICHARDS Joseph L. Purdue University USA
105 ROMERO Gustavo Instituto Argentino de Radioastronomia- IAR CONICET Argentina
Esteban
106 SBARRATO Tullia INAF - Osservatorio Astronomico di Brera Italy
107 SCHWARTZ Dan Harvard-Smithsonian Center for Astrophysics USA
108 SHARP Nigel US National Science Foundation USA
109 SHASTRI Prajval Indian Institute of Astrophysics India
110 SIEMIGINOWSKA Aneta Harvard - Smithsonian Center for Astrophysics USA
111 SIKORA Marek N. Copernicus Astronomical Center Poland
112 SMITH Howard Harvard - Smithsonian Center for Astrophysics USA
113 SOBOLEWSKA  Malgorzata N. Copernicus Astronomical Center Poland
114  SOKOLOVSKY Kirill ASC Lebedev Phys. Inst. Russia
115 SRAMKOVA Eva Silesian University in Opava Institute of Physics Czech Republic
116  STARLING Rhaana University of Leicester United
Leigh Kingdom
Catherine
117 STAWARSZ Lukasz ISAS/JAXA Japan
118 SUSHCH lurii North-West University South Africa
119 TAGLIAFERRI Gianpiero INAF - Osservatorio Astronomico di Brera Italy
120 TCHEKHOVSKOY Alexander University of California Berkeley USA
121  THOENE Christina Instituto de Astrofisica de Andalucia Spain
122 TREMBLAY Grant Yale University USA
123  TURRIZIANI Sara University of Rome Tor Vergata Italy
124 VELASQUEZ Carlos Quito Astronomical Obsevatory - Escuela Politécnica Nacional Ecuador
125 VINUEZA Andrea Quito Astronomical Observatory- Escuela Politecnica Nacional Ecuador
126 VOLONTERI Marta Institut d'Astrophysique de Paris France
127  VUILLAUME Thomas Institut de Planetologie et d'Astrophysique de Grenoble France
128 WOLTER Anna INAF Osservatorio Astronomico di Brera Italy
129 WORRALL Diana University of Bristol - HH Wills Physics Laboratory United
Kingdom
130 WYKES Sarka Radboud University Nijmegen The
Netherlands
131  YOSHIDA Keniji Shibaura Institute of Technology Japan
132 ZDZIARSKI Andrzej N. Copernicus Astronomical Center Poland

10
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Scientific Program

SUNDAY, 14 September 2014

Self-organized excursion opportunities
Evening Event

5:00- 8:00 Registration Desk @en
6:30-10:00 Welcome reception

MONDAY, 15 September 2014

Registration

8:00-11:00 Registration Desk Open
Welcome

8:45-9:10 Welcome

Mayor of Puerto Ayora Municipality
Rector Eswela Politécnica Nacional
LOC Welcome

Special Session Monday

9:10-9:45 SEBASTIAN HEINZUniversity of Wisconsin, USA} Opening Lecture
(Invited)

Morning Review 1: Observations

9:45-10:15 JUN KATAOKAWaseda University, Japan} Observational aspects of
AGN jets at high energylfvited Review)

Session 1. Multi-frequency Observations of Highly Variable Relativistic Jets - I

10:15-10:30 BENOIT LOTT{CENBG/IN2P3/CNRS, France)Gammaray Blazars and
Active Galactic Nuclei seen by the FerphiAT

BREAK (30 min)

11:00-11:30 TALVIKKI HOVATTA(Aalto University, Mesahovi Radio Observatory,
Finland) - Multifrequency observations of highly variable relativistic
jets (Invited)

11:30-11:45 WALTER MAXMOERBECK(National Radio Astronomy Observatory,

USA) - The connection between the 15 GHz radio and gamnnay
emissionin blazars

11
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11:45-12:00

12:00-12:15

12:15-12:30

12:30-12:45

12:45-1:00

LUNCH (90 min)

SARA BUSORNFN & University of Padova, Italy} Flaring gammaray
blazars

MALGORZATA SOBOLEWSK®icolaus Copernicus Astronomical
Center, Poland)- Stochastic Modeling of the Fermi/LAT Gamm&ay
Blazar Variability

ELINA LINDFORSFinnish Centre for Astronomy with ESO, Finland)
Very High Energy Gamma Rays from Flat Spectrum Radio Quasars

SVETLANA JORSTAQAR, Boston University, USA) The Jet of the
Quasar 4C+21.35 from Parsec to Kilagwsec scales and its Role in High
Energy Photon Production

MIKHAIL LISAKOWAstro Space Center of Lebedev Physical Institute
(ASC LPI), Russia)Multifrequency VLBI Follow-up of Study of a Strong
Gammaray Flarein the Blazars 3C273 and 3C279

Session II. Multi-frequency Observations of Highly Variable Relativistic Jets - 11

2:30-2:45

2:45-3:00

3:00-3:15

3:15-3:30
BREAK (30 min)
4:00- 4:15

4:15-4:30

4:30 - 4:45

4:45 - 5:05

5:05-5:20

5:20-5:45

JONATHAN LEONAVARESINAOE, Mexico) The link between broad
emission line fluctuations and nonthermal emission form the inner jet

JEDIDAH ISLERSyracuse University, USA} Using Longterm Optical
Infrared Color Variability to Probe the DiskJet Connection in Blazars

TULLIA SBARRATO (INAFOsservatorio Astronomico di Brera, ltaly)
The jet-disc connection in AGN

LOC Announcements

JUNHUI FAN (Guangzhou University, China)- Beaming Effect for
Fermi/LAT Blazars

ALESSANDRO PAG(Harvard-Smithsonian Center for Astrophysics}
Multi-wavelength selection and identificaton of gammaray blazar
candidates

JOSEFA BECERRA GONZAI[RESA GSFC, UMD, USAjJeV BL Lacs
through the MAGIC glasses

WYSTAN BENBOWHarvard-Smithsonian Center for Astrophysics, USA)
- Highlights of the VERITAS AGN Observation Byam

ROBERT LAUERUniversity of New Mexico, USA} First results from
monitoring extra-galactic jets with the HAWC gammaay observatory

ELISABETE DE GOUVEIA DAL PIliversity of Sao Paulo, Brazjl-
Cherenkov Telescope Arra- CTA: Unveiling the Gamma Ray Universe
and the AGN Nuclear Regiongifghlight Talk)

12
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5:45-6:00 IURII SUSHCHNorth-West University, Potchefstroom, South Africa)
Probing Cluster Environments of Blazars Through Gamm@amma
Absorption

Evening Events

Open

TUESDAY, 16 September 2014

Special Session Tuesday

Morning Review 2: Theory and Simulations

9:00-9:45 GEOFF BICKNEL{Australian National University, Australia) - Quasar
Mode and Maintenance Mode Feedback by Relativistic Jetavited
Review)

Session III. Jet Structure, Collimation, and the role of the Magnetic Field

9:45-10:15 ROBERT LAING (European Southern Observatory, Germany)
Kinematics and dynamics of kiloparsescale jets

10:15-10:30 SAYALI AVACHAT (Florida Institute of Technology, USA)Multi-
wavelength polarimetry and spectral study of M87 jet during 2003
2008

BREAK (30 min)

11:00-11:20 ALAN MARSCHER (Boston University, USA)Time-variable Linear

Polarization as a Probe of the Compact Jets of Blazars

11:20-11:40 EVGENIYA KRAVCHENK@stro Space Center LPI, Russia) New
results of 543 GHz parseescale Faraday rotation measure and its
variability in 17 blazar jets

11:40-12:00 ULISSES BARRES DE ALMEI@&ntro Brasileiro de Pesquisas Fisicas,
Brazil) - Polarimetric Tomography of Bhzar Jets

12:00-12:15 TIMOTHY PEARSONCaltech, USAY The optical linear polarization
behavior of blazar jets from RoboPol
12:15-12:30 JOSEPH RICHARD@urdue University, USA)- The Parseescale

Structure, Kinematics, and Polarization of Radiboud Narow -Line
Seyfert 1 Galaxies

12:30-12:45 2-minute 2-slide poster summaries and Poster Session

CORNELIA MUELLER (University of Wuerzburg & Remeis Observatory,
Germany)- TANAMI reveals the unusual multiwavelength properties of
the gammaray source PMNJ163-4904

SARA TURRIZIANI (University of Rome Tor Vergata, Italy)Blazar
Monitoring with LOFAR

13
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MARIA ISABEL CARNERERO MARTIN (IN@&servatorio Astrofisico di
Torino, Italy) - Multiwavelength Behaviour of Blazar OJ 248 from Radio
to Gamma Rays

12:45-1:00 LOC announcements
LUNCH (90 min)

Session IV. Particle Acceleration Mechanisms, Cosmic rays, and High-energy Radiative
Processes

2:30-3:00 JOHN KIRKMax-Planck Institut fur Kernphysik, Germany)- Particle
acceleration mechanisms and their radiative ginatures (Invited)
3:00-3:20 JACEK NIEMIEQInstitute of Nuclear Physics, Polish Academy of

Sciences, Poland) Kinetic simulations of collisionless shock formation
and patrticle injection

3:20-3:30 LOC announcements

BREAK (30 min)

4:00-4:20 MARSHALLCOHEN(Caltech, USA)} Large Scale SuperluminaAlfvén
Waves in BL Lacertae

4:20-4:40 MARKUS BOETTCHERNorth-West University, South Africa) -
Diagnosing Relativistic Particle Acceleration in Blazar Jets

4:40 - 4:55 JULIEN MALZAC(CNRS/Universite de Toulouse, IRAP, France)-

Spectra and fast multiwavelength variability of compact jets powered
by internal shocks

4:55-5:10 PRAJVAL SHASTRKIndian Institute of Astrophysics, India) -
Systematics of Jets from Multiwavelength Data

5:10-5:25 ANTONIO MARINELLI (Physics Institute UNAM, Mexico) Very High
Energy neutrino expectations from FanarofRiley | sources

5:25-5:45 NEIL NAGARUniversidad de Concepcion, Chile) Ultra High Energy

Cosmic Rays: the case for and against radiogalaxies

5:45-6:00 DOUGLAS FINKBEINER (Harvard University, USAHints of a Milky
Way Jet in Gamma Rays

Evening Events

7:30-8:00 Public lecture 'MAGNETISMO COSMICQO' by Profesdelisabete de
Gouveia Dal Pino(Universidad de Sao Paulo, Departamento de
Astronomia y Astrofisica IAG/USP, Sao Paulo, Brasil)

8:00-8:30 Public lecture: 'LA CIENCIA ASTRONOMICA EN ECUADOR Y EN LA
REGION' by Professor Ericsohépez (Observatorio Astronomico de
Quito, Ecuador)

8:30-11:00 Star Party

14
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WEDNESDAY, 17 September 2014

Special Session Wednesday - Note: 15 minute earlier start

Historical Talks
8:45-9:05

9:05-9:25

DAVID JAUNCEYCSIRO & Australian National University, Australia)
The Sequence of Events that led to the 1963 Publications in Nature of
3C273, the first Quasar and the first Exagalactic Jet

KEN KELLERMANNNational Radio Astronomy Observatory, USA)
The Road to Quasars

Morning Review 3: Observations meet theory

9:25-10:00

DANIEL E. HARRI$Smithsonian Astrophysical Observatory, USA)
Extragalactic jets: observions meet theory (nvited Review)

Session V. Black-hole - Extragalactic Jet Connections: statistics, intermittency,

unification

10:00-10:30

BREAK (30 min)
11:00-11:20
11:20-11:35

11:35-11:50

11:50-12:05

12:05-12:20

12:20-12:35

12:35-12:45

LUNCH (75 min)

PREETI KHARREIndian Institute of Astrophysics, India) - Clues about
Jet Formation and Unification from SourcesStraddling the Fanaroff
Riley and Radisloud/Radio-quiet Divides (Invited)

DAN SCHWARTZ (Smithsonian Astrophysical Observatory, USAR
Survey of Xray Emission From 100 kpc Radio Jets

HERMAN MARSHALL (MIT, USARecent HST observations of Quasar
Jets

GIULIA MIGLIORI (Smithsonian Astrophysical Observatory, USA)
Tracing the Xray jet emission in gammaray radio-loud quasars

LEAH MORABITO (Leiden Observatory, The Netherlands)Spatialy
Resolved Studies of Extragalactic Jets in HighRadio Galaxies at Low
Frequencies

PAUL NULSEN (Harvar$mithsonian Center for Astrophysics, USA)
Interaction of Cygnus A with its Environment

JOHN PAUL MCKEAMSTRON / Kaptgn, RuG, The Netherlands)
Testing particle acceleration models and jeenergetics with LOFAR:
The case of Cygnus A

LOC announcements

Session VI. Afternoon: Free

2:00-8:00

Group Excursion
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Evening Events

Open

THURSIAY, 18 September 2014

Session VILI. Jet Interactions and their role in the Structure evolution and Feedback

9:00-9:30

9:30-9:50

9:50-10:10

10:10-10:30

BREAK (30 min)

11:00-11:20

11:20-11:35

11:35-11:50

11:50-12:05

12:05-12:20

12:20-12:40

12:40-1:00

LUNCH (90 min)

LAURA BIRZANHamburger Sterwarte, Germany) An overview of jet
mode AGN feedback and the prospects for studying its cosmic
evolution with LOFAR (nvited)

ANDREW FABIANUniversity of Cambridge, UK)- AGN Feedback via
Jets in Nearby Galaxy Clusters

DIANA WORRALL(University of Bristol, UK) - Jetgas interactions at
the crucial jet power for feedback

CHRISTINE JONE&mithsonian Astrophysical Observatory, USA}
AGN Feedback in Clusters over Cosmic Time

BRIAN MORSONWUniversity of Wisconsin-Madison, NSF AAPF Fellow,
USA) - Jet feedback and metallicity: Redistribution of ga in galaxy
clusters

GRANT TREMBLAYEuropean Southern Observatory, Germany & Yale
University, USA)- New ALMA results on the cold phase of mechanical
AGN feedback: a massive jetriven molecular outflow, a 10 kpc
molecular cavity, and jettriggered star formation in Abell 2597

TAMELA MACIEILCavendish Laboratory, University of Cambridge, UK)
- Radio source evolution from galaxy core to intracluster medium

SCOTT RANDAL{Harvard-Smithsonian Center for AstrophysicsUUSA)
- Unraveling ICM Physics and AGN Feedback with Deep ChandreaX
Observations of the Galaxy Group NGC 5813

ELIZABETH MAHONYASTRON, The Netherlands) Evidence for jet
driven outflows of cold gas: the case of 3C293

RAFFALLA MORGANTI(ASTRON/Kapteyn Inst Groningen, The
Netherlands) - Radio Jets Clearing the Way Through Galaxies

MARK BIRKINSHAW(HH Wills Physics Laboratory, University of
Bristol) - Dust heating in the cores of lonpower radio galaxies
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Session VIII. Cosmological Evolution of Jet Progenitors

2:30-3:00

3:00-3:15

3:15-3:30

BREAK (30 min)
4:00-4:20

4:20-4:40

4:40-5:00

5:00-5:20

5:20-5:40

5:40-6:00

Evening Event

7:00-11:00

MAREK SIKORA (N. Copernicus Astronomical Center, Poland)hat
makes the jet production efficiency in quasars so diverse

GIANPIERO TAGLIAFERRNAF - Osservatorio Astronomico di Brera,
Italy) - Searching for bazars with a central BH of >10solar masses at
z>5: results and implications

2-minute 2-slide poster summaries and Poster Session

RHAANA STARLING (University of Leicester, UKTBD

SHANE O'SULLIVAN (University of Sydney, Australia)Testing the
magnetic flux paradigm for AGN jets

LEITH GODFREY (ASTRON, The NetherlandBpadio Galaxies in the Jet
Power - Radio Luminosity Plane

WILLIAM FORMAN (Sithsonian Astrophysical Observatory, USA}
Supermassive Black Holes at Work: "Fossil Records" of Outbursts from
Supermassive Black Holes and the Effects of Outbursts on the Evolution
of Gas Rich Galaxies, Groups, and Galaxy Clusters

ELIZABEH BLANTON (Boston University, USA)Extragalactic Jets as
Probes of Distant Clusters of Galaxies

MELANIE JOHNSTONOLLITT (Victoria University of Wellington, New
Zealand) - Using the morphology and magnetic fields of tailed radio
galaxiesas environmental probes

LOC announcements

Social Dinner

Special talk:KEN KELLERMANN

FRIDAY, 19 September 2014

Session IX. Close to the Black Hole: Launching Jets

9:00-9:30

9:30-9:50

9:50-10:05

ALEXANDER TCHEKHOVSK{Princeton University) - Simulating
black hole accretion and jets: opening the black boinvited)

VAHE PETROSIAN (Stanford University, USA} On the relation
between the AGN jet and accretion disk emissions

FERYAL OZELl(University of Arizona, USA)- The Role of Jets and
Outflows in the CeEvolution of Black Holes and Galaxies
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10:05-10:30 KIRILL SOKOLOVSKY (Astro Space Center, Lebedev Physical Institute
and Moscow University, Russia) RadioAstron Highlight Talk)

BREAK (30 min)

11:00-11:15 KAZUHIRO HADA(INAF-IRA/NAQJ, lItaly/Japan)- A strong radio
brightening at the jet base of M87 during the elevated verigh-energy
gammaray state in 2012

11:15-11:30 DIMITRIOS EMMANOULOPOUL@Sniversity of Southampton, UK)-
Pinpointing the base of the AGN jets through general relativistic-¥y
reverberation studies

11:30-11:45 TEDDY CHEUN@®aval Research Laboratory, USA)Fermi Large Area
Telescope Detection of Gravitational Lens Delayed GamiRay Flares
from Blazar B0218+357

11:45-12:00 ERICSON LOPEZQuito Astronomical Observatory, Ecuador) -
Polarization Features of AGN Dusty Plasmas

12:00-12:30 Poster Session
LUNCH (90 min)

Session X. Extragalactic and Galactic Jet Synergies

2:00-2:30 GUSTAVO ROMERQAR-CONICET, Argentia) - Extragalactic and
Galactic jet synergies (Invited)
2:30-2:50 I. FELIX MIRABEL(IAFE-Argentina & CEAFrance) - Galactic and

Extragalactic jet synergies: an observational approach

2:50-3:05 DAVID CSEH(Radboud University Nijmegen, The Netherlands)-
Unveiling recurrent jets of the ULX Holmberg Il X.: evidence for a
massive stellarmass black hole?

BREAK (30 min)

3:35-3:55 RICHARD PLOTKINUniversity of Michigan, USA) Black Hole Jets at
the Lowest Luminosities

3:565-4:15 ANDRZEJ ZDZIARSKN. Mpernicus Astronomical Center, Poland) Jet
models for blackhole binaries and AGNs

4:15-4:30 MONIKA MOSCIBRODZKARadboud University Nijmegen, The

Netherlands) - A coupled jetdisk model for Sgr A*: explaining the flat
spectrum radio core with GRMHD snulations of jets

Closing Lecture

4:30-5:05 ANNALISA CELOTTBISSA International School for Advanced Studies,
Italy) - Closing Lecture [nvited)
5:05-5:30 SOC chairs closing remarks
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Evening Events

7:30-8:00 Public lecture: 'AGUJEROS NEGROS EN UNIVERSO' by Professor
Felix Mirabel (CEAFrancia & CONICERrgentina)
8:00-8:30 Public lecture: 'DESCUBRIMIENTOS ASTRONOMICOS CON EL

TELESCOPIO HUBBLE' by Dr. Susana Deustua (Space Telescope Science
Institute, Baltimore, USA)

8:30-11:00 Star Paty

SATURDAY, 20 September 2014

Self-organized excursion opportunities

Departures
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Abstract Oral Presentatiors

MONDAY Septembet5th, 2014
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OPENING LECTURE

Heinz, Sebastian
University of Wisconsin, USA

NOTES
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OBSERVATIONAL ASPECTS OF AGN JETS AT HIGH ENERGY

Kataoka, Jun

Waseda University, Japan

Abstract: For the last two decades, significant and dramatic progress has been made
in understanding astrophysical jet sources, particularly in the Xay and gammaray
energy bands. For example, the Chandrardy observatory reveals a number of AGN
jets extending from kpc to Mpc scales. More recently, the Fermi Gamirayy Space
Telescopes launched in 2008 started monitoring the gammeay sky with excellent
sensitivity of about ten times greater than that of EGRET onboard CGRO, and has
detected more than 2,000 sources (mostly AGNs) as of 2014. Moreover, FetAT
has discovered gammaay emissions not only from blazars but from a dozen radio
galaxies not previowsly known to emit gammarays. Closer to home, the Fermi
bubbles were discovered to extend 50 degrees above and below the Galactic center.
These large scale diffuse gammiay structures are similar in structure to AGN lobes
such as those seen in Centauru8 and provide evidence for past activity in our
Galactic center. In this review talk, | will first summarize recent highlights of large
scale jets in radio galaxies, specifically resolved by the Chandraray observatory.
Next | will move ontotheinnerj et r egi on, al soczd&me'wn tac p@grhes e
some highlights from FermiLAT observations of more than 1,000 blazars. | will
discuss a unification scheme connecting blazars and madigned radio galaxies. In the
last part of my talk, | will also briefly introduce recent multiband observations of the
Fermi-bubble and possible impacts on the AGN jet physics in the near future.

NOTES
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GAMMA-RAY BLAZARS AND ACTIVE GALACTIC NUCLEI SEEN
BY THE FERMI-LAT

Lott, Benoit
On behalf of the FermLAT collaboration

CENBG/IN2P3/CNRS, France

Abstract: Since the launch of the Fermi satellite in 2008, the Large Area Telescope
(LAT) has enabled new insights into gammaay loud AGNs and blazars, thanks to its
high sensitivity and nearly uniform sky coverageBlazars constitute by far the largest
source class detected by the LAT with over 1500 objects (representing 50% of all
sources) detected after four years of operation and included in the 3LAC catalog. The
talk will highlight the major findings related to these sources in the gammaay band.
Some variability studies will also be presented.

NOTES
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MULTIFREQUENCY OBSERVATIONS OF HIGHLY VARIABLE
RELATIVISTIC JETS

Hovatta, Talvikki
Aalto University, Metsdhovi Radio Observatory, Finland

Abstract: Blazars are active galactic nuclei whose jets are pointing close to our line of
sight. Their emission is highly variable in all wavebands but apart from radio
interferometric observations, their variable emission is spatially unresolved.
Therefore multifrequency observations are the only way to study where in the source
the emission originates and to identify the main mechanisms for the higanergy
emission. | will review recent multifrequency efforts where light curves and
variability at different wavelengths are used to study the connection between the
wavebands and the origin of the higkenergy gammaray emission.
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THE CONNECTION BETWEEN THE 15 GHZ RADIO AND
GAMMA-RAY EMISSION IN BLAZARS

Max-Moerbeck, Walter
Richards, Joseph. (Purdue U.); Hovatta, Talvikki (Caltech); Pavlidou, Vasiliki (U. of Crete); Pearson,
Timothy P. (Caltech); Readhead, Anthony, C. S. (Caltech); King, Oliver G. (Caltech); Reeves, Rodrigo
(Caltech)

National Radio Astronomy Observatory; USA

Abstract: Although the general picture of synchrotron emission at low energies and
inverse Compton at high energies is well established, important aspects of blazars are
not well understood. In particular, the location of the gammaay emission region is
not clearly edablished, with some theories and observations favoring a location close
to the central engine, while others place it at parsec scales in the radio jet. Since mid
2007 we have carried out a dedicated longerm monitoring program at 15 GHz using
the Owens \lley Radio Observatory 40 meter telescope. We are currently observing
about 1700 blazars twice per week. The sample includes all the FerbAT detected
blazars north of declination-20 degrees. One of the main goals of this program is to
study the relation between the radio and gammaay emission in blazars and to use it
as a tool to locate the site of high energy emission. Using this large sample of objects
we are able to characterize the radio variability, and study the significance of
correlations between the radio and gammaay bands. We find that the radio
variability of many sources can be described using a simple power law power spectral
density, and that when taking into account the reehoise characteristics of the light
curves, cases with significat correlation are rare. These results demonstrate very
clearly the difficulty of measuring statistically robust multiwvavelength correlations
and the care needed when comparing light curves even when many years of data are
used. We note that while signifiant correlations are found in few individual objects,
radio variations are most often delayed with respect to the gammaeay variations.
This suggests that the gammaay emission originates upstream of the radio emission.
Because strong flares in most knowrgammaray-loud blazars are infrequent, longer
light curves are required to settle the issue of the strength of radigamma cross
correlations and establish confidently possible delays between the two. For this
reason continuous multiwavelength monitoringover a longer time period is essential
for statistical tests of jet emission models.

NOTES
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FLARING GAMMA-RAY BLAZARS

Buson, Sara
On behalf of the Fermi LAT collaboration

INFN & University of Padova; Italy

Abstract: Breakthrough studies of highly varable Active Galactic Nuclei in the
gammaray domain have been recently enabled due to the Large Area Telescope on
board the Fermi spacecraft and the new generation of groundased Cherenkov
Telescopes. Today, large gamnray population studies raise interesting new
questions and point toward more complex physical emission processes in AGN. In
this contribution, | will discuss recent observations of GeMeV blazars including
recent studies of FSRQs at TeV energies which are challenging due to their soficsa

at Very High Energies (E > 100 GeV).
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STOCHASTIC MODELING OF THE FERMI/LAT GAMMA-RAY
BLAZAR VARIABILITY

Sobolewska, Malgorzata
Siemiginowska, Aneta (CfA); Kelly, Brandon C. (University of California, Santa Barbara); Nalewajko,
Krzysztof (JILA)

Nicolaus Copernicus Astronomical Center, Poland

Abstract: Properties of blazar gammaray variability have a potential to constrain the
location and geometry of the blazar gammaay emitting region. However, these
properties are still largely unknown, and the origin of the blazar variability remains
under debate. We study the gammaay variability of 13 blazars observed with the
Fermi Large Area Telescope (LAT). These blazars have the most complete light curves
collected during the first 4 years of the Fermi sky survey. We model them with the
Ornstein-Uhlenbeck (OU) process or a mixture of the OU processes. These processes
are characterized with powerlaw power spectral densities (PSD) featuring one or two
bends. We show that the OU model pvides an adequate description of the
Fermi/LAT light curves of three blazars in our sample. For the first time we constrain
characteristic gammaray time scale of variability in two BL Lac sources, 3C 66A and
PKS 21553 0 40~( 125 d aoy- 4&aday regectively, in the observer's frame),
which are longer than the soft Xray time scales detected in blazars and Seyfert
galaxies. We find that the mixed OU process approximates the light curves of the
remaining 10 blazars better than the OU process. We deriVienits on their long and
short characteristic time scales, and infer that their Fermi/LAT PSD resemble a
power-law function over the studied range of time scales. We constrain the PSD slopes
for all but one source in the sample. We find hints for subour Fermi/LAT variability

in four flat spectrum radio quasars. We discuss the implications of our results for
theoretical models of blazar variability.

NOTES

27



IAU SYMPOSIUM 3BXTRAGALACTIC JETS FROM EVERY ANGLE I 2014

VERY HIGH ENERGY GAMMA RAYS FROM FLAT SPECTRUM
RADIO QUASARS

Lindfors, Elina
Tavecchio, Fhrizio (INAF Osservatorio Astronomico di Brera); for the MAGIC Collaboration

Finnish Centre for Astronomy with ESO, Finland

Abstract: The detection of Flat Spectrum Radio Quasars (FSRQs) in the Very High
Energy (VHE, E>100 GeV) range is challenging, mairdgcause of their steep soft
spectra and relatively large distances. Nevertheless three FSRQs are now known to be
VHE emitters, all of them have been detected by the MAGIC telescopes. The detection
of the VHE gammaays has challenged the emission modelsf dhese sources. The
three sources are found to exhibit different multiwavelength behavior, implying that
VHE gammarays can be emitted under different conditions. | will give an overview of
what is known about the VHE emission of these sources, about thailtiwavelength
signatures that are connected to the VHE gammray emission, and present the
prospects for observations of FSRQs with the upcoming Cherenkov Telescope Array.

NOTES
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THE JET OF THE QUASAR 4C+21.35 FROM PARSECTO
KILOPARSEC SCALES AND ITS ROLE IN HIGH ENERGY
PHOTON PRODUCTION

Jorstad, Svetlana
A.P. Marscher (IAR BU, Boston, USA), D.A. Morozova (SPbGU, St.Petersburg, Russia), and N.R. MacDonald
(IAR BU, Boston, USA)

IAR, Boston University/SPbGU, St.PetersbuidSA/Russia

Abstract: We present an analysis of the parsec scale jet structure of the quasar

4C+21.35 with a resolution of 0.1 milliarcseconds based on 52 epochs of Very Long

Baseline Array observations at 43 GHz from 2007 June to 2013 January. We find that

the innermost jet of the quasar consists of a very compact core of size ~0.03 mas, as

well as feature Al located 0.16+0.03 mas from the core. The distance of A1l remains

fairly stable, but its position angle with respect to the core changes frorl0 to +10

deg. We deted¢ two superluminal knots in the inner jet with apparent speeds of
11.5+£0. 3¢c and 13.2x0. 2c. Theserapgaeofahreed i n t
quasar in mid-2010. We find that maxima in the FermiL A T-rayylight curve coincide

with epochs of interaction of the moving knots with the core and feature Al. This
suggests that the core and Arayflaaeseccur.&e ol | i ma't
compare the morphology of the parsec scale jet with the structure of the radio and X

ray kiloparsec scale jefrom our Very Large Array observations at 15 GHz and 5 GHz

and Chandra observations at 0-8 keV. The Xay emission on this scale might

originate via inverse Compton scattering off the cosmic microwave background by

relativistic electrons if no deceleraton occurs between the parsec and kiloparsec jets.

The research at Boston University was funded in part by NASA Fermi Guest
Investigator grant NNX11AQO03G.
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MULTIFREQUENCY VLBI FOLLOW UP STUDY OF A STRONG
GAMMA-RAY FLARE IN THE BLAZARS 3C273 AND 3C279

Lisakov, Mikhail
Kovalev, Yuri, Y. (ASC LPI); Kravchenko, Evgeniya (ASC LPI)

Astrospace Center of Lebedev Physical Institute (ASC LPI), Russia

Abstract: We present results of a five month long multifrequency VLBA campaign to
observe 3C273 and 8279 between 6 cm and 7 mm. This campaign was triggered by
and started immediately after a strong gammaay flare detected by Fermi LAT from
3C273 in August 2009We have detected flares in the parsescale radio cores of both
3C273 and 3C279. Flux densgs of the cores of both sources at 7 mm have increased
by a factor of 23 within several months, while spectra became inverted. The observed
radio flare in 3C273 at 7 mm peaks with a delay of about 150 days after the gamma
ray one. We associate the flarenithe 7mm-core with a new component being born.
We used the time delay and corshift analysis to estimate the location of the gamma
ray emitting zone to be 35 parsecs closer to the jet base of 3C273 than the 7mm radio
core. A close connection between gama-ray and parseescale radio emission in the
blazars is supported. Evolution of linear polarization structure, Faraday rotation
measure gradients and spectral properties are also to be presented and analyzed.
Finally we discuss changes in physical propegs which occurred in the apparent jet
base during the flare and present first results of RadioAstron studies of jet cores in
these quasars with extreme angular resolution.

NOTES
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THE LINK BETWEEN BROAD EMISSION LINE FLUCTUATIONS
AND NON-THERMAL EMISSION FORM THE INNER JET

Leon-Tavares, Jonathan
Lobanov, A. (MPIfR); Chavushyan, V. (INAOE); Arshakian, T. (University of Cologne);
Valtaoja, E. (University of Turku)

INAOE; Mexico

Abstract: AGN reverberate when the broad emission lines respond thanges of the
ionizing thermal continuum emission. Reverberation measurements have been
commonly used to estimate the size of the broatine region (BLR) and the mass of the
central black hole. However, reverberation mapping studies have been mostly
performed on radio-quiet sources where the contribution of the jet can be neglected.
In radio-loud AGN, jets and outflows may affect substantially the relation observed
between the ionizing continuum and the line emission. To investigate this relation, we
have conducted a series of multwavelength studies of radieloud AGN, combining
optical spectral line monitoring with regular VLBI observations. Our results suggest
that at least a fraction of the broadine emitting material can be located in a sub
relativistic outflow ionized by nonthermal continuum emission generated in the jet at
large distances (> 1pc) from the central engine of AGN. This finding may have a strong
impact on black hole mass estimates based on measured widths of the broad emission
lines. Wewill discuss this and several other implications of our results in the context
of AGN models and energy release.
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USING LONG-TERM OPTICAL INFRARED COLOR
VARIABILITY TO PROBE THE DISK-JET
CONNECTION IN BLAZARS

Isler, Jedidah, C.
Bailyn, Charles (Yale University); Coppi, Paolo (Yale University); Hasan, Imran (Yale University);
MacPherson, Emily (Yale University); Buxton, Michelle (Yale University); Urry, C. Megan (Yale University)

Syracuse University, United States

Abstract: We undertook a 5 year, multtwavelength program to observe a sample of
bl azar s i n vrayrstatesuusing the $mmall and Medium Aperture Research
Telescope System (SMARTS) 1.3 m + ANDICAM instrument in Cerro Tololo, Chile. We
present near daily, longterm optical infrared (OIR) color variability to constrain
competing emission in the OIR wavebands, presumably from the accretion disk and
highly variable jet. The main results of previous shorterm color variability studies

are reproduced in most cases, namelyat BL Lacs are bluer when brighter and FSRQs
are redder when brighter. However, we extend this interpretation by providing a self
consistent way to explain blazars that did not behave as predicted by the existing
dichotomy in blazar color variability. We show that over long timescales, patterns
emerge in the OIR color variability that are not seen on shorter timescales due to the
selection effects introducerdy fliripg siatasl By obser v
observing a large sample of blazars on up t6 year timescales, we show that these
short-term color variability 'snapshots’ can be incorporated into a more
comprehensive understanding of blazar OIR color variability, and by extension the
contribution of non-thermal jet flux in the OIR regime. Finall, we address how long
term OIR color variability can constrain the diskjet interaction in blazars.

NOTES
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THE JET-DISC CONNECTION IN AGN

Sbarrato, Tullia
Ghisellini, Gabriele (INAFOsservatorio Astronomico di Brera); Padovani, Paolo (ESO)

INAF - Osservatorio Astonomico di Brera, Italy

Abstract: | will present the latest results on the connection between the accretion rate
and the power of relativistic jets. To this aim we use blazars, whose jet is pointing at
us, with visible broad emission linesTheir jet power can be traced with two proxies
(gammaray and radio luminosities), while the broad emission lines are a direct
measure of the accretion disc luminosity. We find a correlation between the broad
emission line and the gammaay or radio luminosities, suggesting a direct tight
connection between the jet and the accretion rate. | will present how we are able to
discriminate whether the observational differences between the two blazar
subclasses (FSRQs and BL Lacs) reflect differences in the ation regimes or instead
in the jet features. | will then extend our conclusions to the entire family of jetted AGN,
using radio and broad emission line luminosities as viewing angle indicators.

NOTES
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BEAMING EFFECT FOR FERMI/LAT BLAZARS

Fan, Jun-Hui
Guangzhou UniversityChina Nanjing

Abstract: In this talk, we will discuss the beaming effect for the Fermi/LAT blazars,
the results suggest that the gammaay emissions are strongly beamed.

NOTES
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MULTI-WAVELENGTH SELECTION AND IDENTIFICATION OF
GAMMA-RAY BLAZAR CANDIDATES

Paggi, Alessandro
D'Abrusco, R. (Harvar®mithsonian Center for Astrophysics, Cambridge, USA); Massaro, F. (Yale Center
for Astronomy and Astrophysics, New Haven, USA); Landoni, M. (INAF, Milang,IN&N, Milano, Italy);
Milisavljevic, D. (HarvardSmithsonian Center for Astrophysics, Cambridge, USA); Masetti, N. (INAF,
Bologna, Italy); JimeneBailon, E. (Instituto de Astronomia, Universidad Nacional Autonoma de Mexico,
Ensenada, Mexico); Chavushya/. (Instituto Nacional de Astrofisica, Optica y Electronica, Puebla, Mexico);
Giroletti, M. (INAF, Bologna, Italy); Smith, H. A. (Harvé8dhithsonian Center for Astrophysics, Cambridge,
USA); Tosti, G. (Dipartimento di Fisica, Universita degli Stud®eliugia, Italy); H. OtFloranes (Instituto
de Astronomia, Universidad Nacional Autdnoma de México, Ensenada, México)

Harvard-Smithsonian Center for Astrophysics, USA

Abstract: A significant fraction (~30 %) of the gammaray sources detected by Fermi
spae telescope is still of unknown origin, being not yet associated with counterparts
at lower energies. Many unidentified gammaay sources (UGSs) could be blazars, the
largest identified population of extragalactic gammearay sources and the rarest class
of Active Galactic Nuclei, dominated by variable, nethermal radiation over the entire
electromagnetic spectrum. Their observational properties are generally interpreted in
terms of a relativistic jet aligned within a small angle to our line of sight. Howeve
how many UGSs are actually blazars is not yet known due in part to the
incompleteness of the catalogs used for the associations. To this end, we developed
several methods to identify, among the various loweenergy sources lying in the
Fermi-LAT positional uncertainty region of these UGSs, gamnray blazar candidates
basing on their lower-energy properties, such as radio, IR and-day emission or
combination on these. In particular, it has been found that blazars occupy a defined
region in WISE three dinensional color space, well separated from that occupied by
other sources in which thermal emission prevails. For farther sources with weaker IR
emission, additional information can be obtained combining WISE data with-bay or
radio emission. Alternatively, the lowfrequency radio emission can be used for
identifying potential gammaray candidate blazars. However, optical spectroscopic
observations represent the telttale tool to confirm the exact nature of these sources.
To this end, an extensive observatnal campaign has been performed with several
optical telescopes, aimed at pinpointing the exact nature of gamnmray candidate
blazars selected with the different selection methods mentioned above. The results of
this campaign lead to the discovery of seval new gammaray blazars, thus
confirming the effectiveness of these selection criteria.

NOTES
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TeV BL LACS THROUGH THE MAGIC GLASSES

Becerra Gonzalez, Josefa
On behalf of the MAGIC collaboration

NASA GSFC, UMD; USA

Abstract: Most of the sources deteted in the TeV regime belong to the category of
blazars and, more specifically, most of them are classified as BL Lac objects (~53 BL
Lacs out of ~56 TeV blazars). Therefore, BL Lacs are very important to understand the
very high energy (VHE, E>100 GeV) gana-ray emission in blazars. Together with
multi -wavelength (MWL) campaigns they are fundamental to constrain not only the
emission models but also the extragalactic background light (EBL) models. Gnene
synchrotron self-compton (SSC) models are being alenged by different sets of MWL
data from e.g. PKS1424+240 and Mrk421. We will also show results of the studies on
extragalactic background light performed with data from blazar PG1553+113. In this
contribution, the challenges and tensions found in theraission models as well as EBL
models will be discussed. Moreover, an updated overview of the new TeV detections
will be presented.
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HIGHLIGHTS OF THE VERITAS AGN
OBSERVATION PROGRAM

Benbow, Wystan
Harvard-Smithsonian Center for Astophysics; USA

Abstract: The VERITAS array of 1:2n atmospheric-Cherenkov telescopes in southern
Arizona began fuls cal e operations in 2007, and i
detectors of astrophysical VHE (E > 100 GeV) gamma rays. More than 50 activ
galactic nuclei (AGN), primarily blazars, are known to emit VHE photons.
Observations of AGN are a major focus of the VERITAS Collaboration. More than 2500
hours were devoted to this program and roughly 150 AGN are already observed with
the array, in most cases with the deepest VHE exposure to date. These observations
have resulted in 30 detections, including 28 blazars and the radio galaxies M87 and
NGC 1275. Nearly all VERITAS AGN detections are accompanied by contemporaneous,
broadband observations, eabling a more detailed study of the underlying jet
powered processes Recent highlights of the VERITAS AGN observation program, and
the collaboration's longterm AGN observation strategy, will be presented.
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FIRST RESULTS FROM MONITORING EXTRA-GALACTIC JETS
WITH THE HAWC GAMMA-RAY OBSERVATORY

Lauer, RobertJ.
For the HAWC Collaboration

University of New Mexico, USA

Abstract: The High Altitude Water Cherenkov (HAWC) Observatory is a wieeld
gammaray detector sensitive to primary energies between 100 GeV and 100 TeV.
The array is being built at an altitude of 4100m.a.s.l. on the Sierra Negra volcano near
Puebla, Mexico. Data taking has already started while construction continues, with
the completion projected for late 2014. Thdinal configuration consists of 300 water
Cherenkov detectors, covering an area of ~20000 fmnand instrumented with 1200
photo-multipliers. The design is optimized to detect extended air showers induced by
gamma rays that pass through the array and to reostruct the directions and
energies of the primary photons. With a duty cycle close to 100% and a daily coverage
of ~8 sr of the sky, HAWC will add a wealth of new data for the study of high energy
emissions from extragalactic jets and other sources, unigely complementing the
abilities of existing gammaray instruments. HAWC is ideally suited to search for
bright transient events at TeV energies and will monitor many active galactic nuclei
(AGN) for up to ~6 hours each day. Detections of increased gamiray fluxes due to
AGN flares can be promptly passed on as alerts to other telescopes to facilitate
simultaneous multi-wavelength observations. The continuous monitoring of light
curves for bright TeV sources like Mrk 421 or Mrk 501 will furthermore provide
unprecedented data on the frequency of flaring states, paving the way for a better
understanding of the underlying emission processes. In this talk we will present the
status of the observatory and highlights from the first year of operation. We will
discuss first results from the study of AGN gammeay light curves and the efforts to
automatically trigger follow-up observations on flares with other instruments like
imaging air Cherenkov telescopes.
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CHERENKOV TELESCOPE ARRAY - CTA: UNVEILING THE
GAMMA RAY UNIVERSE AND THE AGN NUCLEAR REGIONS

de Gouveia Dal Pino, Elisabete
University of Sao Paulo, Brazil

Abstract: CTA is an international initiative to build the next generation grounebased
gammaray observatory which will have a facor of 5-10 improvement in sensitivity in

the 100 GeV10 TeV range and an extension to energies well below 100 GeV and
above 100 TeV. CTA will consist of two arrays (one in the North, another in the
Southern Hemisphere) for full sky coverage and will be opated as an open
observatory. It will provide a deep insight into the nonthermal high-energy universe.

I n this talk we wil!/ briefly present the
science case, with particular focus on AGNs. We will show how CTA will be able to
constrain the existing emission and particle acceleration scenarios as Weas
unification theories.

NOTES
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PROBING CLUSTER ENVIRONMENTS OF BLAZARS THROUGH
GAMMA-GAMMA ABSORPTION

Sushch, Iurii
Boettcher, Markus (NortAWest University, Potchefstroom, South Africa)

North-West University, Potchefstroom; South Africa

Abstract: Blazars, a class of radiboud active galactic nuclei with their jets pointed
close to the line of sight to Earth, are the most abundant extragalactic gamiray
sources detected both by the Fermi GammRay Space Telescope and by ground
based atmapheric Cherenkov Telescope facilities. Most blazars are known to be
hosted in giant Elliptical galaxies, but their cluster environments are poorly
characterized. Veryhigh-energy (VHE) gammarays (above ~10 GeV) emitted in the
jet may be absorbed by lowenergy (IR, optical) radiation through gammagamma pair
production, leaving a characteristic imprint of the surrounding radiation field in the
high-energy and VHE gammaay spectrum of the blazar. We study the possibility of
the efficient absorption of the VHE gammarays in the cluster environments of
gammaray bright blazars. In particular, we concentrate on the blazars featuring close
companion galaxies, which may produce a dense photon field.

NOTES
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QUASAR-MODE AND MAINTENANCE MODE FEEDBACK
BY RELATIVISTIC JETS

Bicknell, Geoff
Mohammad Nawaz (Research School of Astronomy & Astrophysics, Australian National University); Ralph
Sutherland (Research School adtPonomy & Astrophysics, Australian National University); Alex Wagner
(Center for Computational Sciences, Tsukuba University)

Australian National University, Australia

Abstract: Feedback provided by relativistic jets may be effective in shaping the gala
luminosity function. The quenching mode (quasar mode) at redshifts ~-3 potentially
disperses gas in stafforming galaxies. The maintenance mode (radio mode) heats the
gas in galaxy clusters counteracting cooling flows. We have examined the effect of
relativistic jets in dispersing clouds in the kpescale inhomogeneous interstellar
medium of evolving galaxies (quenching mode) and determined the range of jet
powers needed to provide effective negative feedback. We shall also present new
simulations of quenching mode feedback on scales of the order of 5 kpc, which
examine further the evolution of the warm gas impacted by the jets. Examination of
specific cases of feedback invites consideration of the radio luminosity function. We
have shown that between réshifts of 0.55 and the present, this can be modelled in
terms of luminosity evolution, driven by the evolving density of the cosmological
background. We also investigated a particular case of maintenanosde feedback in
our simulation of the iconic radiogalaxy / cooling flow cluster Hydra A. Modelling of
the knots produced by the jets in the inner 10 kpc provides an estimate of 0-80.9 ¢
for the velocities of the jets in agreement with other velocity estimates for FR1 jets.
The inclusion of jet preces®n provides realistic simulations of the morphology of the
radio source.

42



IAU SYMPOSIUM 3BXTRAGALACTIC JETS FROM EVERY ANGLE I 2014

KINEMATICS AND DYNAMICS OF KILOPARSEC-SCALE JETS

Laing, Robert
Perley, Richard (NRAORridle, Alan (NRAO)

ESO, Germany

Abstract: It has long been known that kilopargc-scale jets in radio galaxies can be
divided into two flavours: strong (found in powerful sources, narrow and terminating

in compact hotspots) and weak (found in lowluminosity sources, flaring, unable to
form hot-spots and terminating in diffuse lobesor tails). Both flavours are initially
relativistic, but weak jets decelerate to sukrelativistic, transonic speeds by entraining
external gas while strong jets remain relativistic and supersonic until they terminate.
Much is now known about the kinematicsof weak jets, which we have modelled as
intrinsically symmetric, decelerating relativistic flows (see Laing & Bridle 2014;
MNRAS, 437, 3405 for an overview). Such modelling requires sensitive radio imaging
in total intensity and linear polarization with good resolution transverse to the jets.
Until recently, this has only been possible for weak jets. In this contribution, we will
present new, very deep 46 GHz Jansky VLA observations of the spectacular jets in the
radio galaxy NGC 6251, which appears t@present a transition case between weak
and strong: the jets show no clear evidence for deceleration, but are relatively wide.
Earlier (low-resolution) observations hint at transverse velocity structure with a very
fast (Lorentz factor ~5) spine surroundedby a slower shear layer. We will present
model fits for the jets which should allow us to determine the velocity field, magnetic
field structure and rest-frame emissivity in a powerful twin jet for the first time.

We will also describe our dynamical modks for the weak jets in the sample of Laing &
Bridle (2014). These start from the velocity fields determined from the model fits and
the assumption of pressure balance with the ambient medium at large distances. We
apply conservation of mass, momentum anénergy to derive the entrainment rates
and Mach numbers of the jets as functions of distance from the AGN. We can also
constrain jet composition and the rate of input of fresh relativistic particles (required
to counterbalance adiabatic losses, as well a® produce emission at very high
frequencies). A key conclusion is that there is a sharp burst of entrainment where the
jets flare which is usually quenched after recollimation.

NOTES
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MULTI-WAVELENGTH POLARIMETRY AND SPECTRAL
STUDY OF M87 JET DURING 2003-2008

Avachat, Sayali S.
Perlman, Eric (Department of Physics and Space Sciences, Florida Institute of Technology); Owen, Frazer
(National Radio Astronomy Observatory); Adams, S, C (Department of Physics and Astronomy, University
of Georgia; SARA IRIREU Summer intern; Current addresBepartment of Physics and Astronomy,
Clemson University); Cara, Mihai (Physics Department, Case Western Reserve University; Current-address
Space Telescope Science Institute)

Department of Physics and Space Sciencédorida Institute of Technology; USA

Abstract: M87 hosts one of the nearest example of the jet phenomenon, a fascinating
source that has been seen in every band between the radio and gamnags. We
present a multi-band, polarimetry and variability study of the M87 jet using VLA and
HST data during 20032008. In both the radio and optical/UV, our data has resolution
2-3 times better than previously published works with the HST and VLA. Polarization
and spectral variability was observed in knot HSTL, the nearest major knot (0.86") to
the nucleus (Perlman et al. 2011). Flaring activity of HST was extensively observed
with HST and VLA. Here we search for polarization and spectral variability in the
radio in the nucleus, HST1 and other jet components andexplore the relationship
between flux variability and polarization and spectral characteristics. We also
compare the polarization and spectral morphology of the jet in both bands, to
understand its effects on the magnetic field structure, particle accelation and main
emission processes.
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TIME-VARIABLE LINEAR POLARIZATION AS A PROBE OF
THE COMPACT JETS OF BLAZARS

Marscher, Alan P.
Jorstad, Svetlana G. (Boston U.); Larionov, Valeri M. (St. Petersburg State U.); Agudo, I. (JIVEP&Simith,
S. (Steward Obs.)

Boston University; USA

Abstract: A single measurement of linear polarization of a nonthermal source
provides direct information about the mean direction and level of ordering of the
magnetic field. Monitoring of the polarization in Bazars, combined with millimeter-
wave VLBI imaging in both total and polarized intensity, has the potential to
determine the geometry of the magnetic field. This is a key probe of the physical
processes in the relativistic jet, such as ordered field compents, turbulence,
magnetic reconnections, magnetic collimation and acceleration of the jet flow, particle
acceleration, and radiative processes that produce extremely luminous, highly
variable nonthermal emission. The authors will show some examples of wedampled
monitoring observations of multi-waveband flux and radieoptical polarization of
blazars. In some cases, the observed polarization patterns appear systematic, while in
others randomness dominates. Explanations involve helical magnetic fields,
turbulence, and perhaps particle acceleration that depends on the angle between the
magnetic field and shock fronts that might be present.
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NEW RESULTS OF 5-43 GHZ PARSEC-SCALE FARADAY
ROTATION MEASURE AND ITS VARIABILITY IN 17 BLAZAR
JETS

Kravchenko, Evgeniya
Sokolovsky, Kirill (Astro Space Center LPI, Sternberg Astronomical Institute); Lisakov, Mikhail (Astro
Space Center LPI); Kovalev, Yuri (Astro Space Center LPHR\&anck Institut fur Radioastronomie)

Astro Space Center LPI, Russia

Abstract: We present multrwavelength parseescale polarimetric properties of
seventeen active galactic nuclei, observed with NRAO VLBA in 262809 at 4.6, 5.0,
8.1, 8.4, 15.4, 22.2 and 43.1 GHz. We discuss Faraday rotation measure and linear
polarization properties of these sourcesSix out of our seventeen targets are objects of
frequent polarimetric VLBI observations. Two of them (3C273 and 3C454.3) show
significant transversal rotation measure gradients, detected by many authors at
different scales. Combiation of these observations with ours allows us to study
variability and properties of Faraday screen.We present first results of spatial
reconstruction of magnetic fields in these sources, based on model analysis of the core
shift effect and its connectbn with absolute distances to central engine.

NOTES
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POLARIMETRIC TOMOGRAPHY OF BLAZAR JETS

Barres de Almeida, Ulisses
Tavecchio, Fabrizio (Osservatorio Astronomico di Brera);
Mankhuziyil, Nijil (INFN Trieste)

Centro Brasileiro de Pesquisas-isicas, Brazil

Abstract: In this talk we present a new way to use optical polarimetric observations
to provide independent constraints and guide to the modelling of the spectral energy
distribution (SED) of blazars. The approach is particularly useful tadentify when
two-zone models are required to describe the SED of the source and provide with
extra information that helps breaking some of the degeneracies on the fit parameters
of two-zone SSC models. After presenting the method we will apply it to ti2908
multi -wavelength campaign of PKS 215304, for which the required polarization
information as well as a gooesampled multi-band SED was already available. We find
this approach successful in being able to simultaneously describe the SED and the
variability of the source, otherwise difficult to interpret. More generally, by using
polarization data to disentangle different active regions within the source, the method
reveals otherwise unseen correlations in the multwavelength behavior which are
key for the SED modelling. This project is currently being complemented by a large set
of new optical polarimetric observations of TeV blazars and preliminary results on
these will also be discussed.
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THE OPTICAL LINEAR POLARIZATION BEHAVIOR OF
BLAZAR JETS FROM ROBOPOL

Pearson, Timothy ]J.
RoboPol collaboration

Caltech, USA

Abstract: The RoboPol project is monitoring the optical linear polarization behavior
of over 100 blazars at high cadence. This dataset will be immensely valuable in
studying the complex emission processes in relativistic jets, including in locating the
source of the gammaray emission seen from blazars by the Fermi LAT. | will present
the latest results from the RoboPol project, in particular how the optical polarization
ange relates to flaring activity.
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THE PARSEC-SCALE STRUCTURE, KINEMATICS, AND
POLARIZATION OF RADIO-LOUD NARROW-LINE SEYFERT 1
GALAXIES

Richards, Joseph L.
Lister, Matthew L. (Purdue University); Foschini, Luigi (INAF, Brera); @awen, Tuomas (MPIfR); Homan,
Daniel C. (Denison University); Kadler, Matthias (University of Wuerzburg); Hovatta, Talvikki (Caltech);
Readhead, Anthony C. S. (Caltech); Arshakian, Tigran (University of Cologne); Chavushyan, Vahram
(INAOE, Puebla)

Purdue University, USA

Abstract: Several narrowline Seyfert 1 galaxies (NLS1s) have now been detected in
gamma rays, providing firm evidence that at least some of this class of active galactic
nuclei (AGN) produce relativistic jets. The presence of jets in NLSis surprising, as
these sources are typified by comparatively small black hole masses and near
super-Eddington accretion rates. This challenges the current understanding of the
conditions necessary for jet production. Comparing the properties of thgts in NLS1s
with those in more familiar jetted systems is thus essential to improve jet production
models. We present early results from our campaign to monitor the kinematics and
polarization of the parsecscale jets in a sample of 15 NLS1s through mifiequency
observations with the Very Long Baseline Array. These observations are
complemented by fastcadence 15 GHz monitoring with the Owens Valley Radio
Observatory 40m telescope and optical spectroscopic monitoring with with the 2m
class telescope athe Guillermo Haro Astrophysics Observatory in Cananea, Mexico.

NOTES
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PARTICLE ACCELERATION MECHANISMS AND THEIR
RADIATIVE SIGNATURES

Kirk, John
Max-Planck Institut fur Kernphysik, Germany

Abstract: | will review the theory of particle aceeleration in magnetized, relativistic
jets, concentrating on their observable signatures.

NOTES
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KINETIC SIMULATIONS OF COLLISIONLESS SHOCK
FORMATION AND PARTICLE INJECTION

Niemiec, Jacek
Pohl, Martin (Universitat Potsdam); Volkmar Wielah(Universitat Potsdam)

Institute of Nuclear Physics, Polish Academy of Sciences; Poland

Abstract: The formation and structure of nonrelativistic and mildly-relativistic
collisionless shocks as well as the injection of suprathermal particles into a Fermi
type acceleration at such shocks constitute important problems of higénergy
astrophysics. We report on recent studies of these processes with kinetic partieie-
cell simulations. Studies of nonrelativistic plasma collisions with absent or parallel
large-scale magnetic field will be first presented. We show that the electron dynamics
play an important role in the development of the system. While nonrelativistic shocks
in both unmagnetized and magnetized plasmas can be mediated by Weibgbe
instabilities, the efficiency of shock formation processes is higher when a largeale
magnetic field is present. We will also report the first results of the new largecale
and longtime simulations of strictly perpendicular and quastperpendicular shocks.
These simdations are based on a new setup for the colliding plasma flows that is
unusually clean and permits the magnetic field strength and configuration to be
different in the two colliding plasma slabs. Our simulations clearly show a fast
developing perpendicula shock front with a strong particle confinement in the
collision region. We compare these results to the case of parallel shocks and
investigate the mechanisms for particle injection and precceleration. Applications to
shocks in astrophysical jets andgernova remnants will be discussed.

NOTES
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LARGE SCALE SUPERLUMINAL
ALFVEN WAVES IN BL LACERTAE

Cohen, Marshall H.
Meier, David L. (JPL/Caltech)

Caltech; USA

Abstract: At 15 GHz thejet of BL Lacertae displays transverse patterns that move
superluminally downstream and are constrained, i.e. have little transverse expansion.
In this sense they are not ballistic. The electric vector position angle (EVPA) is close to
longitudinal even around the wiggle formed by the moving pattern. Thus the magneti
field has a substantial transverse component, and in addition the fractional linear
polarization rises to more than 30%. We suggest that the patterns are Alfvén waves
along the longitudinal component of the magnetic field, excited by the rapid swinging
of a recollimation shock near the core. As a simple MHD jet model we assume that the
magnetic field has the form of a helix, the slowest superluminally moving ridge
component is a slowmode magneteacoustic wave, the fastest one is a fastode
magneto-acoustic wave, and that the transverse patterns are Alfvén waves. We invert
the relativistic equations for the phase velocities of the MHD waves, and solve for the
sound speed and the Alfvén speed in terms of the apparespeeds. By using ~6deg
and yjet~3.5 we find that the Alfvén speed is 12 times greater than the sound speed,
the magneto-sound Mach number is 2.5, and the pitch angle of the helix is of order
60° in the frame of the jet.

NOTES
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DIAGNOSING RELATIVISTIC PARTICLE
ACCELERATION IN BLAZAR JETS

Boettcher, Markus
Liang, Edison P. (Rice University); Baring, Matthew G. (Rice University)

North-West University, South Africa

Abstract: The high-energy emission from blazars and other relativistic jet sources
indicates that electrons are acelerated to ultra-relativistic (GeV - TeV) energies in
these systems. In this talk, | summarize recent results from numerical studies of two
fundamentally different particle acceleration mechanisms potentially at work in
relativistic jets: Magneticfield generation and relativistic particle acceleration in
relativistic shear layers, which are likely to be present in relativistic jets, is studied via
Particle-in-Cell (PIC) simulations. Diffusive shock acceleration at relativistic shocks is
investigated using Monte-Carlo simulations. The resulting magnetidield
configurations and thermal + nonthermal particle distributions are then used to
predict multi-wavelength radiative (synchrotron+Compton) signatures of both
acceleration scenarios. In particular, we adfess how anisotropic sheaxayer
acceleration may be able to circumvent the weknown Lorentz-factor crisis, and how
the selfconsistent evaluation of thermal +non-thermal particle populations in
diffusive shock acceleration simulations provides tests othe bulk Comptonization
model for the Big Blue Bump observed in the SEDs of several blazars.

NOTES
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SPECTRA AND FAST MULTI-WAVELENGTH VARIABILITY OF
COMPACT JETS POWERED BY INTERNAL SHOCKS

Malzac, Julien
IRAP (CNRS /Université de Toulouse) r&nce

Abstract: The emission of steady compact jets observed in the hard spectral state of
X-ray binaries is likely to be powered by internal shocks caused by fluctuations of the
outflow velocity. The dynamics of the internal shocks and the resulting speet
energy distribution (SED) of the jet is very sensitive to the shape of the Power Spectral
Density (PSD) of the fluctuations of the jet Lorentz factor. | used both Monarlo
simulations and semtanalytical methods to investigate this dependence. It tas out
that Lorentz factor fluctuations injected at the base of the jet with a flicker noise
power spectrum (i.e. P (f) ~1/f) naturally produce the canonical flat SED observed
from radio to IR band in Xray binary systems in the hard state. This model sb
predicts a strong, wavelength dependent, variability that resembles the observed one.
In particular, strong sub-second variability is predicted in the infrared and optical
bands. The complex timing correlations observed between the IR/optical light cues
and the Xrays can then be used to probe the accretion/ejection connection on short
time-scales.
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SYSTEMATICS OF JETS FROM MULTIWAVELENGTH DATA

Shastri, Prajval
Jimenez Gomez, Estrella (Complutense University of Madrid, Spain);
Madejski, Greg (Stanford University, USA)

Indian Institute of Astrophysics, India

Abstract: A small fraction of the bipolar jets produced by accreting supermassive

black holes are launched with bulk relativistic speeds, and the consequent relativistic

aberration has a dominant impact on their observed properties. We present results

from the investigation of the systematics of a sample of such accreting black holes
using multi-wavelength data.
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VERY HIGH ENERGY NEUTRINO EXPECTATIONS FROM
FANAROFF-RILEY I SOURCES

Marinelli, Antonio
Nissim Fraija (Astronomy Institute, UNAM)

Physics Institute UNAM México

Abstract: Fanaroff Riley | (FR 1) sources, with their large scale jets, are considered to
be good candidates to accelerate cosmic rays up the Very High Energy (VHE)
regime. Due to the Fermi acceleration mechanism occurring in the jet, protons can
reach these extreme energies before arriving to the extended lobes. The misaligned
jets of these sources respect to our line of sight make poskilthe measurement of jets
and lobes characteristics and give us the possibility to constrain the emission model.
The hadronic and photehadronic interactions of the VHE protons are considered the
main responsibles to produce VHE neutrinos. Different scenas of VHE neutrino
production are presented in this work. For each scenario we calculated, using Monte
Carlo simulations, the expected neuwinos in a hypothetical kn® telescope located in
the Mediterranean sea and then we obtained the comparison with thexpected
background. Considering the VHE gammaay as a product of the same hadronic
interaction, we deduced the spectra of neutrino emission using the VHE gamray
spectra measured by atmospheric Cherenkov detector array. In particular, we selected
long monitoring campaign made by HESS, VERITAS and MAGIC experiments. The
obtained results have been compared with the measurements made in two years by
IceCube detector, deriving strong constraints for the jet of FR | selected.

NOTES
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ULTRA HIGH ENERGY COSMIC RAYS:
THE CASE FOR AND AGAINST RADIOGALAXIES

Nagar, Neil Mark
Finlez, Carolina (Univesidad de Concepcién); Matulich, Javier (Universidad de Concepcién)

Universidad de Concepci@, Chile

Abstract: The origin of Ultra High Energy Cosmic Rays (UHRSE) - particles with
energies greater than about 50 Exa Electron Volts is an enduring mystetwhen
corrected for deflections by Galactic and Extragalactic magnetic fields, they can
potentially be traced back to their astrophysical source.We use Monte Cdo
simulations of the trajectories of UHECRs detected by the Pierre Auger Observatory,
within several popular Galactic Magnetic Field models, to constrain their source
populations. We will present our new results- which focus on the "least deflected
UHECR" - and argue that our earlier result that nearby powerful radiogalaxies are the
source of the bulk of UHECRs remains strong.

NOTES
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HINTS OF A MILKY WAY JET IN GAMMA RAYS

Finkbeiner, Douglas

Harvard University, USA

Abstract: Past hints of a linear feature in the Fermi Bubbles aligned with the GC (Su &
Finkbeiner 2012) have now been confirmed with additional data. | will summarize

the current state of the observations and speculate that this feature is the remnant of
past AGN activiy.
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THE SEQUENCE OF EVENTS THAT LED TO THE 1963
PUBLICATIONS IN NATURE OF 3C273, THE FIRST QUASAR
AND THE FIRST EXTRAGALACTIC JET

Jauncey, David
Hazard, Cyril (Institute of Astronomy Cambridge YKGoss, W. Miller, NRAO, Socorro New Mexico, USA)

CSIRO Astronomy and Space Science & Research School of Astronomy and Astrophysics, Australian
National University; Australia

Abstract: Fifty years after the event, we have undertaken a detailed examination,
based on the available evidence, of the circumstances surrounding the observations
that led to the publication in Nature by Hazard et al.,, and Maarten Schmidt, of the
radio structure and optical identification of 3C273. This source became the first
Quasar as well as the very first extragalactic jet, and still occupies an iconic place in
extragalactic astronomy.
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THE ROAD TO QUASARS

Kellermann, Ken
National Radio Astronomy Observiory, USA

Abstract: Although the extragalactic nature of quasars was discussed as early as 1960
by John Bolton and others it was rejected largely because of preconceived ideas about
what appeared to be an unrealistically high radio and optical luminosityCuriously, 3C
273, which is one of the strongest extragalactic sources in the sky, was first catalogued
in 1959 and the magnitude 13 optical counterpart was observed at least as early as
1887. However, 3C 273 eluded identification until the series of I occultation
observations led by Cyril Hazard. Although an accurate radio position had been
obtained earlier with the OVRO interferometer, inexplicitly 3C 273 was misidentified
with a faint galaxy located about an arc minute away fromhe true position.

Subsequent investigations disclosed the population of radio quiet quasars which are
about an order of magnitude more numerous that radio loud quasars, but their nature
remains controversial.
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EXTRAGALACTIC JETS: OBSERVATIONS MEET THEORY

Harris, Daniel E.

Smithsonian Astrophysical Observatory, USA
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CLUES ABOUT JET FORMATION AND UNIFICATION FROM
SOURCES STRADDLING THE FANAROFF-RILEY
AND RADIO-LOUD/RADIO-QUIET DIVIDES

Kharb, Preeti

Indian Institute of Astrophysics, India

Abstract: In terms of radio jet properties, radioloud quasars and Seyfert galaxies
occupy opposite ends of the energetic phenomena that characterise AGN. Their host
galaxies differ widely in type and properties of their central black holesyhich in turn
influences jet formation. Yet several AGN straddle the Fanard®iley (FR) divide at
one end, and the radidoud/radio -quiet divide at the other. | will discuss recent
results from multi-scale (parsec and kiloparsec), mukwavelength (radio, optical, %
ray) observations of "hybrid" quasars belonging to the MOJAVE and other blazar
samples, in the context of radidoud Unification. Results from the parsec and
kiloparsec-scale observations of Seyfert galaxies possessing radio lobes will be
presented, and compared with those from low luminosity FR1 radio galaxies. Finally, |
will discuss the implications of these findings on models of jet formation.
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A SURVEY OF X-RAY EMISSION FROM 100 KPC RADIO JETS

Schwartz, Dan
Marshall, Heman, (Kavli Institute,MIT); Worrall, Diana, (University of Bristol): Birkinshaw, Mark,
(University of Bristol); Perlman, Eric, (F.I.T.); Lovell, James, (U. Tasmania); Jauncey, David, (ATNF/CSIRO);
Murphy, David, (JPL); Bicknell, Geoffrey, (ANU/MSO); @gdfreith, (ASTRON); Gelbord, Jonathan, (PSU)

Smithsonian Astrophysical Observatory, USA

Abstract: We have completed a snapshot survey of 54 radio jets which are extended
on arcsec scales. These are in flat spectrum radio quasars spanning a redshift range
z=0.3 to 2.1. Of these 60% are detected. We make spatially resolved estimates of the
run of magnetic fields and bulk Lorentz factors along the tens to hundreds of kpc
extents of the jets. We apply minimum energy and conditions consistent with the
original Felten-Morrison calculations in order to separately estimate the Lorentz
factors and the apparent Doppler factors. This allows estimates of the enthalpy flux.
These estimates are comparable to the radiative luminosity.

This research was supported by NASAontract NAS803060, SAO Grant GO9121B,
and HST Grant HSTG011838.04-A.
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RECENT HST OBSERVATIONS OF QUASAR JETS

Marshall, Herman
Gentry, Eric (MIT); Perlman, Eric (FIT); Kharb, Preeti (I1A); Gelbord, Jonathan (Eureka Scientific);
Schwartz, Daniel A. (SAO); Worrall, Diana (U. Bristol); Birkinshaw, Mark (U. Bristol); Lovell, Jim (U.
Tasmania); Jauncey, David (ANU); Lister, Matthew (Purdue U.); Stanley, Eric (Purdue U.); O'Dea, Chris
(RIT); Baum, Stefi (RIT); Hardcastle, Martin (U. #ferdshire); Lenc, Emil (CSIRO); Harris, Daniel (SAO);
Siemiginowska, Aneta (SAO)

MIT; USA

Abstract: The Hubble Space Telescope (HST) has been used to observe quasar jets
that also show Xray and radio emission. The results from several studies will be
presented. In one study, quasar jets in were observed as part of a complete sample of
FR Il quasars chosen from radio surveys. Most of these were detected in thaa)
band using the Chandra Xay Observatory and many also have HST observations in
one or two bands. Knots thus found are marginally or not resolved, providing
excellent limits on the sizes of the emission regions. In the detected cases, the HST
data constrain the peak of the synchrotron component. In a second study, three
sources with hybrid morphology (FR | on one side and FR Il on the other) were
observed. The limits from these HST observations constrain models of the emission
regions and the nature of the Xay emission. Finally, the interesting case of Pictor A
will be shown, which hasa highly collimated jet that is detected in Xays over a span
of two arc minutes that is only weakly detected in radio observations. The HST data
show an IRemitting knot that is clearly resolved but displaced from the Xay
emitting jet. Support for this work was provided in part by NASA via the HST grant
HSTG012261.01 and through the Smithsonian Astrophysical Observatory (SAO)
contract SV373016 to MIT for Support of the Chandra »Ray Center, which is
operated by SAO for and on behalf of NASA under ¢@act NAS803060.
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TRACING THE X-RAY JET EMISSION
IN GAMMA-RAY RADIO-LOUD QUASARS

Migliori, Giulia

SAQ USA

Abstract: We studied the jet high energy emission in a sample of radioud quasars
with a detected gammaray blazar component ad an extended Xray jet. We trace the
jet high energy emission from the small to the large scales using Chandra and Fermi
LAT observations. Multiwavelength data are used to infer the jet properties and
measure its kinetic power. The available optical da and estimated black hole masses
are used to estimate the accretion luminosities and rates and to investigate how
accretion and ejection couple in powerful radio quasars.

NOTES
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SPATIALLY RESOLVED STUDIES OF EXTRAGALACTIC JETS
IN HIGH-Z RADIO GALAXIES AT LOW FREQUENCIES

Morabito, Leah
Peeters, Geoffry (Leiden Observatory); Deller, Adam (ASTRON); Oonk, Raymond (ASTRON/Leiden
Observatory); Rottgering, Huub (Leiden Observatory); Miley, George (Leiden Observatory)

Leiden Observatory, Tle Netherlands

Abstract: The correlation between radio spectral steepness and redshift has been
successfully used to target high redshift radio galaxies, but its origin is still unknown.
Understanding particle acceleration processes is fundamental to exphang the
correlation. The ultra-steep spectra of highz radio sources make them ideally suited
studies with the Low Frequency ARray (LOFAR), a new radio interferometer that
operates at low frequencies (16250 MHz). As part of an ongoing survey, we use
basdines between LOFAR stations in countries across Europe to measure the low
frequency spectra (<70 MHz) and their spatial distributions of 5 bright extended steep
spectrum high-z radio sources.The long baselines provide sukarcsecond resolution,
critical for spatially resolving the jets in these higke radio galaxiesWe will measure
the shape of the integrated spectra at low frequencies and determine whether the
spectra change over these spatially resolved sources, thereby constraining particle
acceleration processes.In this talk, | will discuss recent results from our low
frequency survey of ultrasteep spectrum radio galaxies. | will present low frequency
long baseline images of some of these objects and discuss their spedinathe last few
minutes, I will briefly describe a search for radio recombination lines from this target.
Their detection would provide a unique diagnostic for constraining how hig¥e radio
jets interact with the cold gas in their host galaxies.

NOTES
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INTERACTION OF CYGNUS A WITH ITS ENVIRONMENT

Nulsen, Paul
GYoung, Andrew (Bristol); Kraft, Ralph (CfA); McNamara, Brian (Waterloo);
Wise, Michael (ASTRON)

Harvard-Smithsonian Center for Astrophysics, USA

Abstract: The powerful radio source Cygnus A is hosted by the centrghlaxy of a
massive galaxy cluster. Complex structure in its ChandrarXy image reveals a great
about its jets and their impact on the surrounding gas. | will discuss what the-rdy
data have revealed about the power of the jets, their composition, andasma flow
within the radio lobes. While inner parts of its cocoon shock are dominated by
thermal X-ray emission, | will present evidence that the more remote parts are
dominated by nonthermal Xray emission and discuss the implications of this for
particle acceleration.
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TESTING PARTICLE ACCELERATION MODELS
AND JET-ENERGETICS WITH LOFAR: THE CASE OF CYGNUS A

McKean, John Paul
Wise, Michael (ASTRON; UvA); Godfrey, Leith (ASTRON); Morganti, Raffaella (ASTRON / RuG); Rafferty,
David (Uni. Hamburg)

ASTRON / Kapteyn, RuG, Netherlands

Abstract: Powerful active galactic nuclei can have a profound effect on the formation
and evolution of their host galaxy, and on their local environment. In order to
investigate and quantify these effets, we have carried out a detailed study of the
powerful FR-II type radio galaxy Cygnus A between 10 and 250 MHz with LOFAR.
With these data, we determine the jeenergetics and feedback processes at play
within this important radio source. In particular, we present an investigation of the
energetics at the hotspots, where we use the new low frequency spectrum provided
by LOFAR to investigate whether there is a low energy cuoff in the particle energy
distribution, and to test synchrotron seltfCompton modds for the high energy
emission, as observed with Chandra.

69



IAU SYMPOSIUM 3BXTRAGALACTIC JETS FROM EVERY ANGLE I 2014

Abstract Oral Presentatiors

THURSDAY September 182014.

70



IAU SYMPOSIUM 3BXTRAGALACTIC JETS FROM EVERY ANGLE I 2014

AN OVERVIEW OF JET-MODE AGN FEEDBACK
AND THE PROSPECTS FOR STUDYING ITS COSMIC
EVOLUTION WITH LOFAR

Birzan, Laura
Hamburger Sterwarte Germany

Abstract: Chandra revealed cavities in the environment of many nearby clusters.
These cavities are tracers of a strong coupling between the relativistic plasma in radio
sources and the cooling, thermabas in clusters. They demonstrate clearly that the
AGN affects the cooling gas that leads to star formation and galaxy growth and allow a
direct measurement of the bulk of the AGN's power. Together with radio data, the
cavities allow us to derive scalingrelations that can be used to estimate the AGN
feedback power using only radio data. | will review the importance of such relations
for extending current studies of feedback with new and upcoming radio telescopes
such as LOFAR and SKA.
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AGN FEEDBACK VIA JETS IN NEARBY GALAXY CLUSTERS

Fabian, Andrew

University of Cambridge, UK

Abstract: Clear evidence for AGN feedback is seen in nearby cool core galaxy clusters.
Jetted outflows blow bubbles in the intracluster gas. The energy is then traferred
outward through sound waves which dissipate, heating the gas and compensating for
radiative cooling. These processes will be illustrated with data from the-Ky through
radio bands of the Perseus, Centaurus and other nearby clusters. The low @&tdie
efficiency of jets evident from these objects will be discussed.

NOTES
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JET-GAS INTERACTIONS AT THE CRUCIAL JET POWER FOR
FEEDBACK

Worrall, Diana
Birkinshaw, Mark (University of Bristol)

University of Bristol, UK

Abstract: Most X-ray studies of radiomode feedback have concentrated on localy
abundant low-power radio sources in relatively rich cluster environments. But the
scaling found between mechanical and radiative power, when combined with the
radio luminosity function, means that half of the heating in the local Universe is
expected from higherpower sources, which lie within a factor of about three of the
FRI/Il transition, and the sources encounter a wide range of atmosphere properties.
This talk will discuss what is olserved at FRI/II transition powers, with particular
reference to systems with deep Chandra data. Here we have found evidence that the
physics changes, and the work done in driving shocks can exceed that in evacuating
cavities. We also present evidence oadio-emitting plasma running along boundaries
between gases of different temperature, apparently lubricating the gas flows and
inhibiting heat transfer, and itself being heavily structured by the process.

NOTES
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AGN FEEDBACK IN CLUSTERS OVER COSMIC TIME

Jones, Christine
Santos, Felipe, A. (SAO); Forman, William (SAO); McDonald, Michael (MIT); Hlalanekdo (Stanford);
The ChandraPlanck Collaboration

SAO, US

Abstract: The Planck mission and the ground based SPT and ACT SZ surveys hav
provided complete, nearly masdimited samples of clusters of galaxies. Through
extensive Xray follow-up observations of these SZ cluster samples, one can
characterize each cluster in terms of its Xay luminosity, gas mass, gas temperature,
entropy, central cooling time, and morphology. Of particular interest here, with the
completion of the Chandra XVP programs on the Planck and SPT clusters, we can
determine as a function of redshift, the fraction of "cooetore" clusters, identify
clusters with X-ray cavities or Xray bright nuclei, and measure the energy injected
into the cluster gas through AGN feedback. By comparing our results for the Planck
ESZ cluster sample at redshifts below 0.35 to those that have been obtained for the
SPT clusters at 0.8z<1.2, we can determine how the frequency and impact of AGN
feedback in clusters has changed from redshifts of 1 to the present day.
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JET FEEDBACK AND METALLICITY:
REDISTRIBUTION OF GAS IN GALAXY CLUSTERS

Morsony, Brian J.
Heinz, &bastian (University of WisconsiMadison); Ruszkowski, Mateusz (University of Michigan);
Brueggen, Marcus (University of Hamburg)

University of WisconsinMadison, NSF AAPF Fellow; USA

Abstract: The ICM in galaxy clusters is metal enriched, typically to abt 30% of solar
metallicity, out to large radii. However, metals should form mostly in galaxies and
remained bound to their progenitor systems. To enrich the ICM, effective mixing of
gas needs to occur across large scales. We carry out numerical sintiolas of mixing
driven by AGN jets in dynamical galaxy clusters. These jets lift gas out of the center of
the cluster, redistributing metals and adding energy to the ICM. We compare our
results to Xray observations of metallicity in clusters.

NOTES
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AGN FEEDBACK: A MASSIVE JET-DRIVEN MOLECULAR
OUTFLOW, A 10 KPC MOLECULAR CAVITY,
AND JET-TRIGGERED STAR FORMATION IN ABELL 2597

Tremblay, Grant R.
O'Dea, Christopher P. (RIT); Baum, Stef(RIT); Oonk, J. B. R. (ASTRON); Clarke, T. E. (U.S. Naval Research
Laboratory); Combes, F. (Paris Observatory); Davis, T. (ESO); Donahue, M. (Michigan State University);
Fabian, A. (U. Cambridge / 10A); Galvéhadrid, R. (ESO); Bremer, M. (U. BristtMigury, A. (CfA),
McNamara, B. R. (U. Waterloo / CfA); Mittal, R. (RIT); Quillen, A. C. (U. Rochester); Russell, H. R. (U.
Durham); Salome, P. (Paris Observatory); Voit, G. M. (Michigan State University); Wise, M.
(ASTRONJhysics

European Southern Observairy / Yale University; Germany / USA

Abstract: New ALMA Cycle 1 observations of the central brightest cluster galaxy in
the cooling flow cluster Abell 2597 reveal 500 million solar masses of cold molecular
gas entrained in a jetdriven outflow along its central 10 kpc compact steepspectrum
radio source. The outflow is highly multiphase, containing not only cold molecular gas,
but also warm ionized and hot Xray emitting gas, enabling a calculation of the relative
mechanical coupling efficiency between a o jet and all temperature phases of the
ambient ISM through which it propagates. The northern radio lobe has also excavated
a kpcscale molecular cavity whose rim is cospatial with an FUbFight arc of possibly
jet-triggered star formation. The results iow that mechanical AGN feedback, invoked
to inhibit cooling flows over a significant fraction of cosmic time, acts not only on the
hot X-ray and warm ionized ISM phases, but on the cold molecular phase as well.
While the outflow in Abell 2597 is displacirg a remarkably high cold gas mass (~1/4
of all cold gas in the galaxy), the results also show that kinetic AGN feedback is not
necessarily a "switch" that shuts off star formation, and may indeed trigger it as
molecular gas is piled up by a propagating jet

NOTES
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RADIO SOURCE EVOLUTION FROM GALAXY CORE
TO INTRACLUSTER MEDIUM

Maciel, Tamela
Alexander, Paul (Astrophysics Group, Cavendish Laboratory, University of Cambridge)

Astrophysics Group, Cavendish Laboratory, University of Cambridge; Unitethgjdom

Abstract: There is mounting evidence that mechanical radionode AGN feedback is
important in galaxy evolution, and in order to quantify this feedback, detailed models
of radio lobe evolution are required. Selsimilar analytic models exist for largeFRII
radio sources but the evolution of the young precursor radio sources is not yet fully
understood. This talk will present a successful dynamical and radiative model for
young source evolution (subkpc scales) as an extension to existing sedfmilar
models, and discuss the full model in the context of a sample of nearly 1000 radio
loud sources. Robust knowledge of the host galaxy properties of this sample allow

certain evolutionary tracks to be observationally ruled out in a new method of
tracking radio source evolution.

NOTES
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UNRAVELING ICM PHYSICS AND AGN FEEDBACK
WITH DEEP CHANDRA X-RAY OBSERVATIONS
OF THE GALAXY GROUP NGC 5813

Randall, Scott
Nulsen, P. E. J. (CfA); Clarke, T. (NRL); Forman, W. R. (CfA); Jones, C. (CfA); KfdftBRntGn, E. L. (BU)

Harvard-Smithsonian Center for Astrophysics, USA

Abstract: | will present results from deep Chandra Xay observations of the galaxy
group NGC 5813. This system shows three pairs of colinear cavities, with each pair
associated with an elliptical AGN outburst shock. Due to the relatively regular
morphology of this system, and the unique unambiguous detection of three distinct
AGN outburst shocks, it is particularly welsuited for the study of AGN feedback and
the AGN outburst histay. This discussion will include results on the role of shock
heating in AGN feedback, feedback as a solution to the cooling flow problem, the
variability of the AGN outburst power over long timescales, and constraints on the
microphysics of the ICM.
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EVIDENCE FOR JET-DRIVEN OUTFLOWS OF COLD GAS:
THE CASE OF 3C293

Mahony, Elizabeth
Morganti, Raffaella (ASTRON, University of Groningen, the Netherlands); Oonk, Raymond (ASTRON, the
Netherlands); Emonts, Bjorn H. C. (Centro dgrébiologia, Spain); Oosterloo, Tom A. (ASTRON, University
of Groningen, the Netherlands); Tadhunter, Clive (University of Sheffield).

ASTRON, The Netherlands

Abstract: The tight correlations observed between galaxies and their SMBH provides
compelling evidence that the evolution of the galaxy and its central black hole are
strongly linked. This is generally attributed to feedback mechanisms which, according
to simulations, often take the form of outflows of gas, quenching star formation in the
host galayy and halting accretion onto the central black hole. While there are a
number of plausible ways that outflows could be produced, recent results have shown
that in some cases radio jets could be responsible for driving fast outflows of gas. One
such exampleis seen in the nearby radio galaxy 3C293. In this talk | will present
results from JVLA radio observations where we detect fast outflows (~1200 km/s) of
neutral gas which are being driven by the radiget approximately 0.5 kpc from the
central core, provding direct evidence for jetISM interaction. This is accompanied
with recent IFU observations showing that ionized gas outflows are also being driven
by the radio jet. Pinpointing the location of these outflows enables us to derive crucial
parameters, sut as the mass outflow rates and kinetic energy involved, which we can
compare to predictions from galaxy evolution simulations.
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RADIO JETS CLEARING THE WAY THROUGH GALAXIES

Morganti, Raffaella
Tadhunter, Clive (Sheffield University); ©@sterloo, Tom (ASTRON/Kapteyn)

ASTRON/Kapteyn Inst Groningen, The Netherlands

Abstract: Massive gas outflows are considered a key component in the process of
galaxy formation and evolution. This contribution presents recent results obtained
from observations of jet-driven outflow of cold gas (HI and molecular) of a number of
objects. Thanks to highspatial resolution observations, we have been able to locate
the region where the outflow occurs, coincident with regions where jet/ISM
interaction occurs andwe have imaged the distribution of the outflowing cold gas. The
results directly establish that cold gas can be accelerated by shocks driven into the
ISM and by the expanding relativistic jets and lobes. Furthermore, the results show
that cold gas can bedrmed - likely via efficient cooling - even after a strong
interaction, potentially supporting a "positive feedback" role for the radio jet (e.g. jet
induced star formation). Finally, the fundamental role of radio jets in producing large
and fast gas outtbws even in radio weak sources will be discussed.

NOTES
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DUST HEATING IN THE CORES
OF LOW-POWER RADIO GALAXIES

Birkinshaw, Mark
Worrall, Diana (HH Wills Physics Laboratory, University of Bristol); Bliss, Amelia (HH Wills Physics
Laboratory, University of Bristol)

HH Wills Physics Laboratory, University of Bristol; United Kingdom

Abstract: We have undertaken a Spitzer campaign to measure the IR structures and
spectra of nearby, lowpower, radio galaxies. The results show that the 3 micron to
160 micron infrared properties vary systematically with source power. This indicated
how the core heats and modifies the dust and gas in theeighborhood of the core.
This talk will show our results and consider their implications for the energetics of
radio cores, the timescales of AGN activity, and the relative importance of core
properties and large-scale environment for defining source structure.
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WHAT MAKES THE JET PRODUCTION EFFICIENCY IN
QUASARS SO DIVERSE

Sikora, Marek
Copemicus Astronomical Center, Poland

Abstract: Magnetic fluxes required to power jets in radieloudest quasars are
significantly greater than those which can develop in standard accretion disks. Such
fluxes are achievable only by the accumulation process wiidnvolves advection of
magnetic fields by the accretion flow. This may lehto the formation of a strong
'magnetosphere’ around the black hole and efficient powering of a jet via the
Blandford-Znajek mechanism. Since the advection of the magnetic fluxnist expected
to work efficiently in geometrically thin disks, we suggest that it proceeds during the
hot, quasispherical accretion preceding the cold, higlaccertion-rate event. Without
this pre-phase, the cold accretion events result in radiguiet or, & most, moderately
radio-loud quasars.

NOTES
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SEARCHING FOR BLAZARS WITH A CENTRAL BH OF >10°
SOLAR MASSES AT Z>5: RESULTS AND IMPLICATIONS

Tagliaferri, Gianpiero
Foschini Luigi (INAF Osservatorio Astronomico di Brera); Ghirlanda Gianca(lblAF - Osservatorio
Astronomico di Brera); Ghisellini Gabriele (INAPsservatorio Astronomico di Brera); Sbarrato Tullia
(INAF- Osservatorio Astronomico di Brera); Tavecchio Fabrizio (INABsservatorio Astronomico di
Brera)

INAF - Osservatorio Astranomico di Brera, Italy

Abstract: Blazars are Active Galactic Nuclei whose relativistic jet is pointing at us,
with associated black holes masses in some cases exceeding d6lar masses. Their
jet emission is highly enhanced by relativistic effects, makgthem detectable up to
very high redshift (z>5). Finding highz blazars, estimating their central BH MASS and
deriving their true number density can put strong constraint on theories of BH
formation and growth. For each blazar observed with their jet poiting at us, there are
many more radio-loud AGN with their jets oriented in random directions, appearing
much fainter but sharing the same intrinsic properties, including the BH mass. Finding
a few blazars at z>5 with BH mass >20solar masses would imply he existence of
thousands of heavy BH associated to jetted sources. Here we will report on our
research program aimed at finding higkz blazars and on the implication that our
results have on the theory of SMBH formation and growth in the young Universe.

NOTES

83



IAU SYMPOSIUM 3BXTRAGALACTIC JETS FROM EVERY ANGLE I 2014

TESTING THE MAGNETIC FLUX PARADIGM FOR AGN JETS

O’Sullivan, Shane
Gaensler, Bryan; Stil, Jeroen; Farnes, Jamie

University of Sydney, Australia

Abstract: Recent theoretical work has proposed the 'magnetilux paradigm' for AGN
jet production (Sikora & Begelman 2013), where the accumulation of magnetic flux
through hot-mode accretion close the black hole is the dominant factor in determining
the power and radioloudness of AGN jets. | will present results from a large sample of
polarized radio sources from the NVSS, with SDSS host galaxy optical spectra and
FIRST radio morphological information, showing the relation between the magnetic
properties of the radio jets, their environments and the accretion mode of the host
galaxy. Our resultssupport some aspects of the magnetic flux paradigm with further
open questions to be addressed with upcoming broadband radio polarization
observations. | will also summarize the future prospects for upcoming surveys, such
as the Australian SKA Pathfinderall-sky polarization survey, in determining the
magnetic properties of radicloud AGN in relation to their host galaxy accretion
properties.
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RADIO GALAXIES IN THE JET POWER - RADIO
LUMINOSITY PLANE

Godfrey, Leith
Shabala, StanislagUniversity of Tasmania)

ASTRON, The Netherlands

Abstract: Understanding the relation between a radio galaxy's jet power (Q), its radio
luminosity (L), and other source parameters, is vitally important to several areas of
research, for example, determininghe kinetic luminosity function and its evolution,
interpreting the results of large radio surveys, and assessing models of jet production
and dynamics. The relationship between jet power and radio luminosity is strongly
dependent on the radio source's Bvironment, age, lobe composition, among other
factors. Despite this, and contrary to expectations, we find agreement between the Q
L relations determined separately for FRI and FRIl radio galaxies. This result is
ostensibly difficult to reconcile with the evidence that the lobes of FRI and FRII radio
galaxies have vastly different composition and energy budget. However, a
combination of low density environment, spectral ageing and strong shocks driven by
powerful FRII radio galaxies can reduce the radiate efficiency of these objects
relative to FRIs and counteract the large difference in radiative efficiency expected to
arise between the two classes due to the differing lobe composition and energy budget.
Powerful microquasar bubbles in M83 and NGC779are found to lie on the same
power-law relation in the QL plane, extending the correlation to now cover 7 orders
of magnitude in jet power. | will describe the analysis methods underpinning these
important empirical results, and discuss the implicationsjn particular, focusing on
the various factors affecting the position of a radio galaxy in the jet powendio
luminosity plane, and how these factors tend to balance one anothdfinally, | will
discuss the relative positions of high and lowexcitation FRII radio galaxies in the GL
plane, and present evidence suggestive of an intrinsic difference between the jets of
high and low excitation radio galaxies.
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SUPERMASSIVE BLACK HOLES AT WORK: “FOSSIL RECORDS”
OF OUTBURSTS FROM SUPERMASSIVE BLACK HOLES AND
THE EFFECTS OF OUTBURSTS ON THE EVOLUTION OF GAS

RICH GALAXIES, GROUPS, AND GALAXY CLUSTERS

Forman, William
Churazov, E. (MPA, IKl); Bogdan, A. (SAO); Jones, C. (SAO)

SAO, UA

Abstract: Supermassive black holes (SMBHSs) play key roles in gajaand cluster
evolution. This is most clearly seen in the "fossil record” that is imprinted in the gas
rich atmospheres of early type galaxies, groups, and clusters by powerful SMBH
outbursts. From detailed Xray studies of clusters and groups, we prest the
properties of typical SMBH outbursts, their evolution, and the energy partition
between shocks and the enthalpy of the gas cavities inflated by the SMBHs. The
interplay between gas cooling and SMBH outbursts can be traced over cosmological
time. We discuss several galaxies where SMBH outbursts at very early epochs have
truncated star formation and altered the "normal” evolution of the stellar component

of galaxy bulges. We conclude by describing a future mission that would allow us to
understand the evolution of SMBHs and their host galaxies from high redshifts to the
present.
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EXTRAGALACTIC JETS AS PROBES
OF DISTANT CLUSTERS OF GALAXIES

Blanton, Elizabeth
Paterno-Mahler, R. (BU); Wing, J. D. (CfA); Goltitarx, E. (BU); Ashbw. L. N. (CfA); Brodwin, M. (U.
Missouri, KC)

Boston University, USA

Abstract: We are conducting a large survey of distant clusters of galaxies using radio
sources with bent jets and lobes as tracers. These radio sources are driven by AGN
and achieve th& bent morphologies through interaction with the surrounding gas
found in clusters of galaxies. Based on lowedshift studies, these types of sources can
be used to identify rich clusters with a success rate of ~60% (or ~80% if we include
poor clusters ard groups). We present our survey of 653 bentlouble radio sources
with optical hosts too faint to appear in the SDSS. The sample was observed in the
infrared with Spitzer, and we estimate it will reveal ~400 distant clusters or prote
clusters in the redshit range z~0.7-3.0. The sample of bentloubles contains both
quasars and radio galaxies enabling us to study both radiative and kinetic mode
feedback in cluster and group environments at a wide range of redshifts.

NOTES
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USING THE MORPHOLOGY AND MAGNETIC FIELDS OF
TAILED RADIO GALAXIES AS ENVIRONMENTAL PROBES

Johnston-Hollitt, Melanie
Dehghan, Siamak (Victoria University of Wellington); Pratley, Luke, M.W. (Victoria University of
Wellington); Shakouri, Sara (Victoria University of Wellington)

Victoria University of Wellington, New Zealand

Abstract: Bent-tailed (BT) radio sources have long been known to trace over densities
in the Universe up to z~1 and there is increasing evidence this association persists out
to redshifts of 2. The morphology othe jets in BT galaxies is primarily a function of
the environment that they have resided in. In particular, the ram pressure needed to
bend the tails requires relative motion of the source galaxy in the intraluster
medium (ICM). This can be due to eietr the host galaxy falling into the gravitational
centre of the cluster, or the ICM blowing past the galaxy like a wind in a cluster
weather system. However, cluster weather cannot be solely responsible for some of
the complex shape of the tails seen in Bfalaxies, such as ripples, kinks, and
symmetrical (or asymmetrical) distortions in their structure. These different
morphologies are due to interaction with their surroundings induced by several
different physical mechanisms including ram pressure, grawtional interactions with
close companions and the passage of accretion shocks. Thus, not only can samples of
BT galaxies be used as signposts of largeale structure, but are also valuable for
obtaining a statistical measurement of properties of the ICNhcluding the presence of
cluster accretion shocks; a topic largely unstudied. We describe a simple model that
generates the overall radio structure of tailed radio sources in different environments
demonstrating ways in which more complex morphologies cabe obtained including
M and Xshaped radio galaxies. We then apply this modeling to a variety of BT sources
embedded in clusters observed in detail between 1 and 5 GHz, in order to both
disentangle the 3dimenstional structure of the sources and extractriformation about
the ICM. Furthermore, we examine the magnetic field structure of BT galaxies and,
using the resultant Faraday rotation across the jets in conjunction with the modeled
3D structures, place limits on the magnetic fields both within the jetand in their
surroundings. Given that BTs are estimated to make up a large population in next
generation surveys (~500,000 will be detected by ASKAP alone) the use of jets in this
way could provide a unique source of environmental information for clustersand
groups up to z=2.
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SIMULATING BLACK HOLE ACCRETION AND JETS:
OPENING THE BLACK BOX

Tchekhovskoy, Alexander
Princeton University, USA

Abstract: | will review recent progress in numerical simulations of black hole
accretion and jets, with a particular emphasis on the factors that control jet power.

NOTES

90



IAU SYMPOSIUM 3BXTRAGALACTIC JETS FROM EVERY ANGLE I 2014

ON THE RELATION BETWEEN THE AGN JET AND ACCRETION
DISK EMISSIONS

Petrosian, Vahe
Jack SingalUniversity of Richmond (Physics)

Stanford University (Physics and KIPAC); USA

Abstract: AGN jets are detected via their radio and/or gammaay emissions while
the accretion disks by their optical and UV radiation. There is a large dispersion in the
strength of both emissions but simple observations of the radio and optical
luminosities show a strong correlation between the two luminosities. However part of
this correlation is due to the redshift or distances of the sources that enter in
calculating the luminosities from the observed fluxes. Thus, the determination of the
intrinsic correlations between the luminosities is not straightforward. It is affected by
the observational selection effects and other factors that truncate the data, sometimes
in a canplex manner. In this presentation we will discuss some noparametric
methods that allow us to correct the correlations and determine the true intrinsic
correlation, which can shed light on the true relation between jeand accretion disk
emissions.
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THE ROLE OF JETS AND OUTFLOWS
IN THE CO-EVOLUTION OF BLACK HOLES AND GALAXIES

Ozel, Feryal
AnglesAlcazar, Daniel (University of Arizona); Dave, Romeel (University of Western Cape)

University of Arizona, USA

Abstract: There is ample obsevational evidence for a close connection between the
formation and evolution of supermassive black holes and of their host galaxies.
Accreting black holes are also associated with the large scale jets and outflows
observed from the centers of galaxies. &idard models of black hole growth couple
these phenomena through the process of feedback and establish a paradigm in which
black hole growth is selfregulated. In this talk, | will describe an alternative model in
which the transport of angular momentum n the galaxy by gravitational instabilities
regulates the longterm co-evolution of black holes and stafforming galaxies. By
combining cosmological hydrodynamic simulations of galaxy formation with
analytical models of black hole accretion, | will show tht torque-limited growth yields
black holes and host galaxies evolving toward the observed scaling relations, with no
need for additional selfregulation processes. In this model, strong outflows from the
accretion disk are required to provide a significabh mass loss but do not need to
couple to galaxyscale gas in order to regulate black holes in a ndmear feedback
loop. I will discuss the main implications of this scenario for black holes, outflows, and
the evolution of galaxies.
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RADIOASTRON

Sokolosky, Kirill
Astro Space Center, Lebedev Physical Institute and Moscow University, Russia

Abstract: RadioAstron Space VLBI mission utilizes the 1 radio telescope on board

the dedicated SpektrR spacecraft to observe cosmic radio soursewith an

unprecedented angular resolution at 0.3, 1.6, 4.8 and 22 GHz. Resolution as high as
14.5 microarcsec has been achieved so far for an AGN observed at 22 GHz. The longest
baseline of the spaceground interferometer is about 350,000 km. Two main

observing modes are utilized for AGN: imaging at smalb-moderate spaceground
baselines and visibility tracking with source modeling at all baselines up to the longest
ones. Current status and results of the RadioAstron AGN science program will be
summarized, including detection of very high brightness temperatures and first
polarization images.
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A STRONG RADIO BRIGHTENING AT THE JET BASE OF M87
DURING THE ELEVATED VERY-HIGH-ENERGY
GAMMA-RAY STATE IN 2012

Hada, Kazuhiro
Giroletti, Marcello; Kino, Motoki; Giovannini, Gabriele; D'Ammando, Filippo; Cheung, Teddy; Beilicke,
Matthias; Nagai, Hiroshi; Doi, Akihiro; Akiyama, Kazunori; Honma, Mareki; Niinuma, Kotaro; Casadio,
Carolina; Orienti, Monica; Krawczynski, Henric; Gomez, Jose, $aisadaSatoh, Satoko; Koyama, Shoko;
Cesarini, Andrea; Nakahara, Satomi; Gurwell, Mark

INAFIRA/NAQJ, Italy/Japan

Abstract: The nearby radio galaxy M87 offers a unique opportunity for exploring the
connection between gammaay production and jet formation at an unprecedented
linear resolution. However, the origin and location of the gammaays in this source is
still elusive. Based on previous radio/TeV correlation events, the unresolved jet base
(radio core) and the peculiar knot HST1 at >120pc from the nucleus are proposed as
candidate site(s) of gammaay production. Here we report our intensive, high
resolution radio monitoring observations of the M87 jet with the VLBI Exploration of
Radio Astrometry (VERA) and the European VLBI Network (EVN) from Bieiary 2011

to October 2012. During this period, an elevated level of the M87 flux is reported at
TeV with VERITAS. We detected a remarkable flux increase in the radio core with
VERA at 22/43 GHz coincident with the VHE activity. Meanwhile, HTremained
quiescent in terms of its flux density and structure at radio. These results strongly
suggest that the TeV gammaay activity in 2012 originates in the jet base within
0.03pc (projected) from the central supermassive black hole.

NOTES
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PINPOINTING THE BASE OF THE AGN JETS THROUGH
GENERAL RELATIVISTIC X-RAY REVERBERATION STUDIES

Emmanoulopoulos, Dimitrios
University of Southampton, United Kingdom

Abstract: Many theoretical models of Active Galactic Nuclei (AGN) predict that the X
ray corona, lyng above the black hole, constitutes the base of theray jet. Thus, by
studying the exact geometry of the close black hole environment, we can pinpoint the
launching site of the jet. Detection of negative-Kay reverberation time delays (i.e. soft
band Xray variations lagging behind the corresponding hard band -xay variations)
can yield significant information about the geometrical properties of the AGN, such as
the location of the Xray source, as well as the physical properties of the black hole,
suchas its mass and spin. In the frameork of the lamp-post geometry, | will present
the first systematic Xray time-lag modelling results of an ensemble of 12 AGN, using a
fully general relativistic (GR) ray tracing approach for the estimation of the systesh
response functions. By combing these statef-the art GR response models with
statistically innovative fitting routines, | derive the geometrical layout of the close BH
environment for each source, unveiling the position of the base of the jet.

NOTES

95



IAU SYMPOSIUM 3BXTRAGALACTIC JETS FROM EVERY ANGLE I 2014

FERMI LARGE AREA TELESCOPE DETECTION OF
GRAVITATIONAL LENS DELAYED GAMMA-RAY FLARES
FROM BLAZAR B0218+357

Cheung, Teddy
Larsson, S. (Stockholm University); Scargle, J.D. (NASA Ames Research Center); Ciprini, S. (ASI, Rome);
Chiang, J. (SLA®nN behalf of the FermraLAT collaboration; Amin, M.A. (University of Cambridge); Corbet,
R.H.D. (UMBC/NASA/GSFC); Falco, E.E. (Har8andhsonian); Marshall, P.J. (SLAC); Smith, A.W.
(University of Utah)

Naval Research Laboratory, USA

Abstract: The Large Area Telescope (LAT) on board the Fermi Gampnay Space
Telescope, has been continuously surveying the higgnergy (>100 MeV) gammaay
sky for more than five years. In late 2012, Fermi began detecting bright flaring activity
from B0218+357, a known doulle-image gravitationally lensed blazar, which led to
the successful gammaay measurement of an 11.5 day time delay. The LAT results
will be presented, along with some ideas for possible future constraints on the
location and stability of the gammaray emission of relativistic jets observed through
gravitational lensing.
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POLARIZATION FEATURES OF AGN DUSTY PLASMAS

Lopez, Ericson
Deustua, Susana (Space telescope Science Institute)

Quito Astronomical Observatory, Ecuador

Abstract: Faraday rotation provides a direct diagnostic for the presence of
magnetized material through observations of the change in the state of polarization
with the frequency, as the radiation passes through the magneionic media along
the line of sight. The rmal rotation of the plane of polarization as it propagates
through a region with a magnetic field, should also be affected by the ions and dust in
the plasma. In many situations electrons are the dominant factor affecting polarization.
Here, we discuss strophysical conditions where the contribution of dust and ions are
significant, comparable to that of electrons.

NOTES
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EXTRAGALACTIC AND GALACTIC JET SYNERGIES

Romero, Gustavo
IAR-CONICET, Argentina

Abstract: The discovery of relativstic jets and superluminal sources associated with
accreting xray binaries in our galaxy opened new ways of investigating the physics of
outflows from compact objects. The short timescales and relatively large angular sizes
of galactic jets allow to probephysics of the jet to unprecedented details. In this talk |
present results of recent modeling of galactic jets, covering both radiative and
dynamical aspects, which can shed light on different features of extragalactic jets from
AGNs and GRBs.
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GALACTIC AND EXTRAGALACTIC JET SYNERGIES:
AN OBSERVATIONAL APPROACH

Mirabel, I. Felix

IAFE-Argentina & CEAFrance; USA

Abstract: | will show how important is the observational synergy between
microquasars and AGN to gain insight on thehysical mechanisms underlying the
physics of relativistic jets and their environmental impact. In particular, | will address
the following issues on jets from stellar and supermassive black holes: the connection
between accretion and jet formation, the saling of the jet phenomena with black hole
mass from stellar to supermassive, the composition and structure of jets of all scales,
the observational evidences on magnetic fields close to black hole jet sources, and the

impact of black hole jets on the ISMhe IGM, and galaxy structure during different
cosmic eras.
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UNVEILING RECURRENT JETS OF THE ULX HOLMBERG II X-1:
EVIDENCE FOR A MASSIVE STELLAR-MASS BLACK HOLE?

Cseh, David
Kaaret, P.; Corbel, S.; Grise, F.; Lang, C.; Koerdjri€gl€ke, H.; Jonker, P.G.; Millanes, J.C.A,; Farrell, S.A;;
Yang,Y.J.; Paragi, Z.; Frey, S.

Radboud University Nijmegen, The Netherlands

Abstract: We report on the discovery of an apparent triple radio structure hidden
inside the radio bubble of the dtraluminous X-ray source Holmberg Il X1. The
morphology is consistent with a collimated jet structure, which is observed to emit
optically thin synchrotron radiation. The central component has a steep radio
spectrum and is brighter than the outer componats indicating a renewed radio
activity. We estimate a minimumtime-averaged jet power of ~2X103%rg s? that is
associated with a timeaveraged isotropic X-ray luminosity of at least 4X103%rg s.
Our results suggest that Holmberg 11 X is powered by ablack hole of M= 2 5 Mhat
is inferred to be accreting at a high Eddington rate with intermittent radio activity.
Our results strengthen the view that physical properties of accretion and ejection are
scale invariant over a possibly homogeneously populad BH mass range. Future
studies may confirm a distinct formation channel of massive stellamass BHs, that are
possibly caught for a short active time and evolve fast in environments akin to early
cosmological conditions.
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BLACK HOLE JETS AT THE LOWEST LUMINOSITIES

Plotkin, Richard
Gallo, Elena (Michigan); Jonker, Peter G. (SRON); Markoff, Sera (Amsterdam); Homan, Jeroen (MIT);
Miller-Jones, James C. A. (Curtin); Russell, D.M. (NYU Abu Dhabi)

University of Michigan, USA

Abstract: Both transient stellar mass black hole >Xay binaries (BHXBs) and
supermassive black holes (SMBHs) spend the majority of their time accreting at very
low rates relative to their Eddington luminosities, in the secalled quiescent regime
(Eddington ratios Ix<le-6). However, there are still several open questions regarding
the nature of black hole jets and how they couple with the underlying accretion flow
at such low accretion rates. We recently examined the-rdy spectra of all BHXBs
observed by Chandra irquiescence. Although their Xay spectra are clearly softer in
quiescence compared to a moderate Eddington ratios (Ix~18; a trend also seen in
SMBHSs), we found that multiple accretion flow and jet geometries can explain the data
comparably well. Furthemore, with current radio facilities, it is observationally
unclear if a relativistic jet always persists deep into quiescence in the first place. Here,
I will discuss new coordinated Chandra Xay and JVLA radio observations of two
highly quiescent BHXB gstems (Ix~1e-8.5; almost as weak as the Galactic Center),
which triples the number of highly quiescent BHXB systems with meaningful radio
constraints on their jets. We further sample their spectral energy distributions (SED)
via coordinated nearinfrared, optical, and ultraviolet observations, and we infer their
physical properties and energetics by modeling the SEDs with a hybrid, multone jet
model. | will emphasize how this multiwavelength approach allows us to break
degeneracies between different jedominated and hot accretion flow geometries, and

I will discuss how jet efficiencies (i.e., particle acceleration, total power, etc.) may
evolve as a function of Eddington ratio. These new constraints anchor the lew
luminosity end of black hole accretion(which is arguably the most common accretion
regime), and thereby improve the utility of using radiative signatures to learn about
highly sub-Eddington black holes across the entire black hole mass scale.

NOTES
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JET MODELS FOR BLACK-HOLE BINARIES AND AGNs

Zdziarski, Andrzej
Chang, Philip

N. Copernicus Astronomical Center, Poland

Abstract: We present models of compact jets with selonsistently solved the steady
state electron distribution and the emitted spectrum along the jet. The models take
into account synchrotron emission and absorption, Compton scattering of
synchrotron, stellar and accretionflow photons, advection, adiabatic losses, and
absorption of very-high energy gammarays. We present specific applications of this
model to blackhole binaries. We then reconsider the relationship between
equipartition parameters (plasma beta and magnetization) and the jet power. We also
study the dependence of the jet spectra on the black hole mass.

NOTES

102



IAU SYMPOSIUM 3BXTRAGALACTIC JETS FROM EVERY ANGLE I 2014

A COUPLED JET-DISK MODEL FOR Sgr A*:
EXPLAINING THE FLAT-SPECTRUM RADIO CORE
WITH GRMHD SIMULATIONS OF JETS

Moscibrodzka, Monika
Falcke, Heino, (Radbuod University Nijmegen, The Netherlands)

Radboud University Nijmegen; The Netherlands

Abstract: The supermassive black hole inthe center of the Milky Way, Sgr A*,
displays anearly flat radio spectrum which is typical for jets in Active Galactic Nuclei.
Indeed, time-dependent, magnetized models of radiatively inefficient accretion flows,
which are commonly used to explain the miimeter, near-infrared, and Xray emission
of Sgr A* also often produce jelike outflows. However, the emission from these
models so far has failed to reproduce the flat radio spectrum. We show that current
GRMHD simulations can naturally reproduce theldt spectrum, when using a twe
temperature plasma in the disk and a constant electron temperature plasma in the jet.
This assumption is consistent with current stateof-the art simulations, in which the
electron temperature evolution is not explicitly modded. Stronger magnetization and
stronger shearing seen in the jet sheath could possibly explain the difference in
electron heating between jet and diskThe model images and spectra are consistent
with the radio sizes and spectrum of Sgr A*.

NOTES
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CLOSING LECTURE

Celotti, Annalisa
SISSA International School for Advanced Studies, Italy
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Multi-frequency Observations of

Highly Variable Relativistic Jets

Poster Al

CHERENKOV TELESCOPE ARRAY AS A TOOL TO PROBE HIGH ENERGY
RADIATION FROM JETS

Buliik, Tomasz
For the CTA Consortium

University of Warsaw, Poland

Abstract: Cherenkov Telescope Array (CTAs the next generation very high energy gamma

ray observatory. In the talk | will review the expected sensitivity, temporal and spectral
resolution of this instrument. | will address the capabilities of CTA for the studies of high
energy behavior of jés. | will present the possible limits on the jet emission mechanisms, and

| will address the limits on fundamental physics like Lorentz invariance violation that shall be
derived with CTA observations of jets.
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Poster A2

USING THE METHODS OF WAVELET ANALYSIS AND SINGULAR
SPECTRUM ANALYSIS IN THE STUDY OF THE VARIABILITY OF FLUX
OF RADIO SOURCES 3C120 AND BL LAC IN THE RADIO RANGE

Donskykh, Ganna
Ryabov, Michael (Odessa observatory "URANT the Radieastronomical institute NAS Ukraine)Sukharev, Artem
(Odessa observatory "URAN of the Radieastronomical institute NAS Ukraine); Aller, Margo (Radio Observatory of
Michigan University, Ann Arbor, USA)

I.I. Mechnikov Odessa National University; Ukraine

Abstract: We investigated the monioring data of extragalactic sources 3C120 and BL Lac.
This monitoring was held on 26meter radio telescope of University of Michigan. To study flux
density of extragalactic sources 3C 120 and BL Lac at frequencies of 14.5, 8 and 4.8 GHz, the
wavelet analysis and singular spectrum analysis were used. Calculating the integral wavelet
spectra allowed revealing longterm components (~ 11- 4 years) and shortterm components

(~ 3.4-0.7 years) in 3C120. BL Lac has a lomgriod components of 78 years and shot-term
components of 14 years. The spectra of periods (elements of the tirfieequency spectrum in
single years of observation) were built to assess the contribution of individual periods in the
activity of the radio source. These data were compared with \Bl radio maps, which were
obtained by the program Mojave. Studying of radio maps allowed investigating features of
components moving relative to the VLBI core. The data of radio astronomy observations were
also investigated using singular spectrum analysi This method can solve the task of
allocating trend, detection of periodic components and bangass filtering (reconstruction of
time series from quantity of principal components, the last correspond to individual bands of
periods on time-frequency specta or Fourier spectra). Singular spectrum analysis does not
use the analyzing function, so its calculations allow to distinguish various components of
investigated series with a high accuracy. To get spectral power distribution with time in the
studied narrowband components obtained by singular spectrum analysis, sheterm Fourier
transformation was used.
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Poster A3

OPTICAL MONITORING OF TWO BRIGHTEST NEARBY QUASARS PHL
1811 AND 3C 273

Fan, Junhui
Kurtanidze, O. (Abastumani Observatory, Mt. Kailipl®301 Abstumani, Georgia); Liu, Y. (Center for Astrophysics,
Guangzhou University, Guangzhou 510006, China); Yuan, Y.H. (Center for Astrophysics, Guangzhou University,
Guangzhou 510006, China)

Guangzhou University; China

Abstract: In this work, we reported the optical photometry monitoring of two nearby
brightest quasars, PHL 1811 and 3C 273 using the $Tand Ap6E CCD cameras attached to
the Newtonian focus of the 70 cm meniscus telescope at Abastumani Observatory, Georgia. 3C
273 was monitored during the period of February 1998 to May 2008, while PHL 1811 was
monitored during the period of September of 2002 to December of 2012. The detected largest
variations are AB=0.595%+0. 099, AV=0.369+0. 028,
3C 273, 0412+0.010 P=PHL 1811. When the periodicity analysis methods are
adopted to the observations of the sources, period of p=5.841.12 years is obtained for PHL
1811 in the R light curve given in the present work, and p=21.1+0.139, 10£0.135, 7.3+0.096,
13.240.089, 2.1+0.063, and 0.68+0.048 years are obtained for 3C 273 based on the light curve
in the present work combined with the historical data.

Poster A4
CORE-DOMINANCE PARAMETERS FOR BLAZARS

Fan, Junhui
Pei, Zhiyuan; Xie Hongjing, Yang, Jianghe, Lin, Cap Yi

Guangzhou University; China

Abstract: In this work, we compiled the core, extended, and total radio emissions for some
blazars, calculated their coredominance parameters, and made some statistical analysis.

Poster A5
THE PERIODICITY ANALYSIS FOR AO 0235+164

Fan, Junhui
Wang, Hongtao; Pei, Zhiyuan; Lin, Cao; Xie, Hongjing; Hong, Jingmeng; Deng, Rongbiao

Guangzhou University; China

Abstract: In this work, periodicity analysis methods are adopted to the light curves of the BL
Lac object AO 0235164, some periods are found and compared with the available results in
the literature.
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Poster A6
ON THE ORIGIN OF X-RAY SPECTRA IN LUMINOUS BLAZARS

Janiak, Mateusz
Sikora Marek (N. Copernicus Astronomical Center); Nalewajko Krzysztof (JILA, Univefsiiylorado and National
Institute of Standards and Technology); Madejski Greg M. (Kavli Institute for Particle Astrophysics and Cosmology,
SLAC National Accelerator Laboratory, Stanford University); Moderski Rafal (N. Copernicus Astronomical Center)

N. Ceernicus Astronomical Center; Poland

Abstract: Gammaray luminosities of some quasaassociated blazars imply jet powers

reaching values comparable to the accretion power even if assuming very strong Doppler
boosting and very high efficiency of gammaay production. With much lower radiative
efficiencies of protons than of electrons, and the recent reports of very strong coupling of
electrons with shockheated protons indicated by Particlein-Cell (PIC) simulations, the

leptonic models seem to be stronglfavored over the hadronic ones. However, the electren

proton coupling combined with the ERC (ExternaRadiation-Compton) models of gammaay

production in leptonic models predict extremely hard Xray spectra, witheneg gy | n€di ces «
This is inconsistent with the observed 21 0 keV sl opes of bl azar s, whi c
0.6. This problem can be resolved by assuming that electrons can be efficiently cooled down
radiatively to non-relativistic energies, or that bhzar spectra are entirely dominated by the

SSC (SynchrotrofSelf Compton) component up to at least 10 keV. Here, we show that the
required cooling can be sufficiently efficient only at distances r < 0.03 pc. SSC spectra, on the

other hand, can be producedoughly co-spatially with the observed synchrotron and ERC
components, which are most likely located roughly at a parsec scale. We show that the
dominant SSC component can also be produced much further than the dominant synchrotron

and ERC components, atistances of 10 parsecs. Hence, depending on the spatial distribution

of the energy dissipati on a-ag/optical evanes witheither one may
correlated or uncorrelated Xrays. In all cases the number of*e- pairs per proton is predicted

to be very low. The direct verification of the proposed SSC scenario, and particularly the
guestion of the cospatiality of the SSC component with other spectral components, requires

sensitive observations in the hard Xay band. This is now possitg with the deployment of the

NuSTAR satellite, providing the required sensitivity to monitor the details of the hard -¥ay

spectra of blazars in the range where the ERC component is predicted to start dominating

over the SSC component.
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Poster A7

CONFIRMATION OF THE VARIABILITY OF THE COUNTERPART TO
THE GAMMA-RAY BLAZAR GT0106+613

Luque-Escamilla, Pedro Luis
Marti, Josep (Universidad de Jaén); Fernandetenzuela, Estela (IAA, CSIC); Muifajonilla, Alvaro (FAEG Group);
Paredes, Josep Maria (Unig@at de Barcelona)

Universidad de Jaén; Spain

Abstract: We present the optical/infrared counterpart to the transient gammaray source
GT0106+613 (also known as J0109+6134) believed to be a blazar. Letegm differential
photometry and satellite information was used to confirm the variability in optical/infrared
wavelengths, correlated with gammaray flares from the source. A intense optical flare with
no counterpart in gammarays is remarkable.

Poster A8

KINEMATIC STUDY OF THE JET OF THE QUASAR 3C 279 USING THE
METHOD CROSS-ENTROPY

Motter, Juliana Cristina
Abraham, Zulema (IAGUniversity of Sao Paulo)

IAG- University of Sao Paulo; Brazil

Abstract: VLBI images of blazars are characterized by the presence of jets that have enhanced
emission regionsand seem to recede from the central core with apparently superluminal
velocities. It is still under discussion if the motion of these jet components is ballistic or not,
although it is well established that different components of the same jet may havefidirent
velocities. The determination of such velocities require these jet components to be identified
appropriately at different epochs. In general, the procedures adopted to identify these
structures assume that the VLBI images can be model fitted as @psrposition of a discrete
number of two-dimensional gaussians. In this work we use the method Crossmtropy
presented by Caproni et al. (2011) to analyze the images of the quasar 3C 279 of public
domain obtained in 15 GHz by the VLBA. We used the metho# © fit original components on
the image plane and then convolved them with the characteristic restoring beam for each
epoch in order to compare our models with the observations. With this procedure we were
able to identify the components of the jet of 3279 and follow them along different epochs to
estimate their proper motions and ejection times.
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Poster A9

GAMMA-V-NIR-MM-SPECTRA-POLARIMETRY ANALYSIS OF THE FSRQ
3C279

Patino Alvarez, Victor Manuel
Fernandes, S.; Chavushyan, V.; -@éawmares, J.; Sadel, E. M.; LopeRodriguez, E.; Carramifiana, A.; Carrasco, L.

National Institute of Astrophysics, Optics and Electronics; Mexico

Abstract: We present a multifrequency analysis of the variability in the flaspectrum radio
guasar 3C 279 from 2008 to 2014 Our multiwavelength datasets spans from mm to gamma
rays, including the Mgll broademission line. Five out of six optical flares identified within our
dataset have clear counterparts in mm, NIR and gamnrays. We find significant variability of
the Mgll emission during specific flaring episodes. Moreover, the late 2011 early 2012
optical flare does not have a counterpart in the GeV regime. In this contribution, we discuss
the flaring evolution of 3C 279 and speculate about the production of the opticaiphan flare.

Poster A10
THE NATURE OF THE UNIDENTIFIED FERMI LAT 2FGL SOURCES

Pursimo, Tapio
Ojha, Roopesh (NASA Goddard Space Flight Center, USA); Ferrara, Elizabeth (NASA Goddard Space Flight Center, USA);
Johnston, Helen (Sydney Institute for Astromp, Australia); Titov, Oleg (Geoscience Australia, Australia); Acero, Fabio
(Laboratoire AIM, CEA Saclay, France)

Nordic Optical Telescope; Spain

Abstract: We present optical followrup observations for a sample of Fermi unassociated
sources with one or moe potential Xray counterparts. Our sample has eleven sources of
which seven were discussed by Acero et al. (2013, ApJ, 779,133). As of writing we have
secured optical identifications for eight of these sources. Of the remaining three sources, two
have mutiple candidates for optical identification. And one source has an optical counterpart
fainter than an rmagnitude of about 21.8. Our osgoing low resolution spectroscopy
programme suggests that, on average, these objects have weak emission lines as fotirod
five objects with spectroscopy are lineless objects and the one with lines is classified as a
Narrow line Seyfert 1 object. We expect to have spectrum for four more targets using medium
size telescopes in the coming months. We present the updated lidbband SEDs of the targets
and the optical variability properties are discussed.
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Poster Al11
THE MID-INFRARED SPECTRAL CHARACTERISTICS OF BLAZARS

Smith, Howard
Massaro, F. (Yalep'Abrusco, R. (CfA); Paggi A. (CfA); Masetti, N. (INAF); GirdWetiNAF); Tosti, G. (Perugia);
Landoni, M. (CfA); Cowperthwaite, P. (CfA)

Harvard-Smithsonian Center for Astrophysics; USA

Abstract: We have successfully investigated blazars using their distinctive mighfrared WISE
(Wide Field Infrared Survey Explorer)colors, and used WISE to identify gammeay blazar
candidates and to followup sources with optical spectroscopy. We extend this work by
presenting here Spitzer Infrared Spectrometer (IRS) observations between33 microns of a
set of WISE blazars. We arable to model their observed norfthermal continua, and to
compare and contrast the different sources.

Poster A12
BLAZAR MONITORING WITH LOFAR

Turriziani, Sara
Hardcastle, Martin (School of Physics, Astronomy and Mathematics, University of HertfordéMe MillerJones,
James C. A. (International Centre for Radio Astronomy ResedCeitin University, Australia); Broderick, Jess
(University of Southampton; University of Oxford); Markoff, Sera (API, University of Amsterdam, The Netherlands); on
behalfof the Transients KSP team

University of Rome Tor Vergata; Italy

Abstract: We have been monitoring some welknown bright blazars with short LOFAR
observations ~ fortnightly through cycles 0 and 1 with the full available bandwidth of the
High Band (i.e. 8 MHz centred at 226 MHz). The sources were chosen to be bright at low
frequencies and to exhibit strong GH4requency radio variability on timescales of weeks to
years. None of the objects selected have been monitored previously in the MHz band. Our
targets are selected to be representative of the blazar population, sampling sources with
synchrotron peaks all the way from the infrared (e.g. AO 0235+164) to the ultraviolet or-iay
bands (e.g. Mrk 501). We will report any evidence for spectral or flux vafity with LOFAR
and compare to higherfrequency radio monitoring. These observations are scientifically
valuable in their own right and also act as a proof of principle for broader, highezadence
monitoring of the extragalactic sky with LOFAR and posdlipp SKA. This project is part of the
Transients KSP work.
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Poster A13

SYMMETRIC AND TRIANGLE-SHAPED
VARIABILITY IN BLAZARS

Yoshida, Kenji
Shibaura Institute of Technology; Japan

Abstract: Symmetric and triangleshaped flux variability in Xray and gammaray light curves

is observed from many blazars. During the variability the Xay spectra become harder in the
rise and softer in the decay, and the peak flux in the softrdys is delayed from that in the
hard X-rays. It is usually thought that the Xay emission of many blazars arises as
synchrotron emission of electrons accelerated at a shock front moving down a jet, and that the
gammaray emission is due to inverse Compton scattering by the electrons. In this scenario,
the rise time equal to the deay time indicates that the acceleration time of higtenergy
electrons is equivalent to the cooling time. However, there are no conclusive models which
represent the characteristic Xray and gammaray variability in blazars. In this work, we
develop a simpk model to give a description of the symmetric and trianglkshaped variability

in blazars and discuss the physical origin.
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Jet Structure, Collimation, and the role of the Magnetic Field

Poster A14

MICROARCSECOND STRUCTURE OF AGN JETS VIA INTERSTELLAR
SCINTILLATION

Bignall, Hayley Emma**
Macquart, JearPierre (ICRAR/Curtin University); Godfrey, Leith (ASTRON); Hodgson, Jeffrey (MPIfR Bonn);
Jauncey, David L. (CSIRO Astronomy & Space Science/Mount Stromlo Observatory)

ICRAR/Curtin University, Australia

Abstract: We have recently shown that the frequency dependence of interstellar scintillation
at centimetre radio wavelengths can be used to study the structure and physical
characteristics of ultracompact AGN jets and their surroundings withmicroarcsecondscale
precision. This new tool exploits the broadband backends now available at telescopes such as
the ATCA and JVLA. We applied our method to the fastintillating quasar PKS 1257326, to
resolve the coreshift as a function of frequery on scales smaller than ~12microarcseconds.
We found that the frequency dependence of the position of the stillating component is r, a
v-0.1:024 (95\9% confidence interval) and the frequency dependence of the size of the
scintillating component is dy, o -0¢40.006 Together, these results imply that the jet opening
angle increass with distance along the jet: dx ndmwith ng > 1.8 We show that the flaring of
the jet, and flat frequency dependence of the core position is broadly consistent with a model
in which the jet is hydrostatically confined and traversing a steep pressure gradiéernn the
confining med-ranchnwi7t Buchpsteep pressure gradients have previously
been suggested based on very long baseline interferometry studies of theequency
dependent core shifts in AGNs. We will present results from ddional monitoring of PKS
1257-326, allowing study of the time evolution of the ultracompact jet structure and further
tests and refinement of our model. We also discuss the applioat of the technique to other
AGNs, looking towards future prospects for this field that will be enabled with the SKA.

**Presented by Godfrey or Jauncey
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Poster A15

A STUDY OF CM TO SUB-MM RADIO AND GAMMA-RAY CORRELATED
VARIABILITY IN FERMI BLAZARS

Larsson, Stefan
Fuhrmann, Lars (MPIfR); Chiang, Jim (SLAC); Angelakis, Emmanouil (MPIfR); Zensus, J, Anton (MPIfR); on behalf of
the FGAMMA and FermiLAT collaborations

Stockholm University; Sweden

Abstract: The exact location of the gammaay emitting region in blazars is still controversial.

In order to attack this problem we performed a detailed statistical crosgorrelation analysis
between radio (cm/mm/sub -mm wavelengths, FGAMMA program) and gammaay 3.5 year
light curves of 54 Fermi bright blazars. Here we present the main results of this analysis
including the first highly significant detection of multi-band radio/gamma-ray correlations
using a stacking analysis. The radio bands are typically lagging the gamma rays with average
time delays (source frame) ranging between 76+/23 and 7+/-9 days, systematically
decreasing from cm to mm/submm bands following a powerlaw frequency dependence. The
latter is in good agreement with synchrotron seHabsorption dominated opacity effects,
whereas a (sitive) time lag of 12+/-8 days at 3 mm strongly suggests that the bulk gamma

ray production region is typically located within or even upstream of the innermost mm core
region of these sources.

115



IAU SYMPOSIUM 3BXTRAGALACTIC JETS FROM EVERY ANGLE I 2014

Particle Acceleration Mechanisms, Cosmic rays, and High-
energy Radiative Processes
Poster A16

INHOMOGENEOUS SSC MODEL FOR THE QUIET GAMMA-RAY
EMISSION STATE IN BL LACS

Bednarek, Wlodek
Banasinski, Piotr

University of Lodz, Poland

Abstract: It is widely accepted that the high energy radiation, obsend from BL Lac type
active galaxies, is produced in terms of the synchrotron seGompton (SSC) mechanism. The
simplest version of such model (so called homogeneous SSC model) is often used as a base for
the interpretation of the multiwavelength observations of BL Lacs (-fayspm radi o
both in the flaring and quiescent stage. However, such approach is often inconsistent since the
radiating region in the jet has to extend through its significant part. Therefore, the conditions

in the radiation region are clearly inhomogeneous and the homogeneous SSC model cannot be
considered as a good description of the processes in BL Lacs with relativistic jets at least in
the case of the long term persistent emission. We consider inhomogeneous SSC model in
which radiation comes from the substantial part of the jet. We investigate the
multiwavelength emission from such inhomogeneous jet as a function of different parameters
determining the jet structure. As an example, we apply such inhomogeneous jet model to the
guiescent state observed recently in multiwavelength campaigns of Mrk 421 and Mrk 501. It

is concluded that such inhomogeneous SSC jet model provides more ®elfisistent
description of the radiation processes in BL Lac type active galaxies during quiestestate

than widely used homogeneous SSC model

Poster A17

SPECTRA AND FAST MULTI-WAVELENGTH VARIABILITY OF
COMPACT JETS POWERED BY INTERNAL SHOCKS

Malzac, Julien
IRAP (CNRS /Université de Toulouse), France

Abstract: The emission of steady compact jets obsed in the hard spectral state of Xay
binaries is likely to be powered by internal shocks caused by fluctuations of the outflow
velocity. The dynamics of the internal shocks and the resulting spectral energy distribution
(SED) of the jet is very sensitie to the shape of the Power Spectral Density (PSD) of the
fluctuations of the jet Lorentz factor. | used both Mont&Carlo simulations and semianalytical
methods to investigate this dependence. It turns out that Lorentz factor fluctuations injected
at the base of the jet with a flicker noise power spectrum (i.e. P (f) ~1/f) naturally produce
the canonical flat SED observed from radio to IR band inrdy binary systems in the hard
state. This model also predicts a strong, wavelength dependent, variabilitigat resembles the
observed one. In particular, strong suisecond variability is predicted in the infrared and
optical bands. The complex timing correlations observed between the IR/optical light curves
and the Xrays can then be used to probe the accretidejection connection on short time-
scales.
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Poster A18

THE STRANGE CASE OF THE RADIOGALAXY CYGNUS A:
A MISSING PIECE OF THE HADRONIC SCENARIO

Marinelli, Antonio
Fraija, Nissim, Astronomy Institute, Mexico

Physics Institute UNAM; Mexico

Abstract: The Telescope Array (TA) experiment reported the arrival of ultrahigh-energy
cosmic rays (UHECRSs) with some of them reconstructed in the region around the radio galaxy
Cygnus A. Recently, IceCube reported 35 TV neutrino events with two of them close to
the position of this radio galaxy. However, gammegay emission has not been observed from
this source. In this work we investigate the possible hadronic processes originating high
energy (HE) neutrinos. Furthermore, we explore whether this radio galaxy hati¢ potential

to accelerate protons up to UHE and if they might be correlated with the HE neutrinos.

Poster A19
UHE NEUTRINO EXPECTATION FROM THE BL-LAC OBJECT MRK421

Marinelli, Antonio
Fraija, Nissim (Astronomy Institute UNAM, Mexico); Bouhadef, BachiPhysics Department Pisa, Italy)

Physics Institute UNAM; Mexico

Abstract: BL-Lac object Mrk421 has been considered a good candidate to accelerate cosmic
rays up to the Ultra High Energy (UHE) regime. Recently Telescope Array (TA) reported the
detection of 72 UHE cosmic rays with several of them related with the direction of Mrk421.
Also IceCube observatory reported 35 neutrinanduced events in the TeWeV energy range.
One of them possibly related with this location of the sky. In this work the spectrunof
relativistic protons has been normalized taking into account the TeV neutrino detection.
Extending the proton spectrum up to UHE range we estimate the capability of Mrk421 to
produce UHE neutrinos through the interaction with cosmic microwave backgrouh (CMB)
column density. Therefore, through the Monte Carlo simulation, we considered aptimized
undersea acoustic detector array and we obtain the expected events rate of UHE neutrinos for
a future hypothetical detector.
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Poster A20

WHEN ANISOTROPIC PHOTON FIELDS INDUCE VARIABILITY IN AGNs
JETS THROUGH COMPTON ROCKET EFFECTS

Vuillaume, Thomas
Henri, Gilles (IPAG); Petrucci, Pier@ivier (IPAG)

Institut de Planetologie et d'Astrophysique de Grenoble (IPAG), France

Abstract: The structure and dynanic of jets is still wildly unknown and constant, accelerating

or decelerating jets (velocities) are usually considered. We explore the emission of an AGN jet
accelerated through Compton rocket effects in an inhomogenous and anisotropic radiation
field produced by an accretion disk, a BLR and a dusty torus. The changes of the radiation field
along the jet induce variations of the jet bulk motion and consequently variability of the jet
emission. By computing precisely these effects for different geometries, avshow that the
Lorentz bulk factor will naturally change along the jet, inducing observable variability up to
several orders of magnitude in the emission. We compute the resulting light curves for
different instruments energy range and jet observation anigs displaying correlated and non
correlated variability.

118



IAU SYMPOSIUM 3BXTRAGALACTIC JETS FROM EVERY ANGLE I 2014

Black-hole - Extragalactic Jet Connections: statistics,
intermittency, unification
Poster A21

MODELLING THE POPULATION OF REMNANT RADIO GALAXIES

Godfrey, Leith
Morganti, Raffaella(ASTRON); Brienza, Marisa (ASTRON)

ASTRON (Netherlands Institute for Radio Astronomy); Netherlands

Abstract: There are high expectations that sensitive low frequency surveys with LOFAR will
uncover a large population of remnant (inactive) radio galaxiesHere we discuss several
aspects relevant to the identification, and study of remnant radio galaxies in low frequency
surveys. We discuss the potential, and limitations, of constraining radio galaxy physics
through the study of the remnant phase of radio@axy evolution.

Poster A22
EXTRAGALACTIC JETS OF BROAD ABSORPTION LINE (BAL) QUASARS

Kunert-Bajraszewska, Magdalena
Ceglowski, Maciej (Torun Centre for Astronomy); Roskowinski, Carole (Torun Centre for Astronomy)

Torun Centre for Astronomy; Poland

Abstract: Broad absorption troughs of high (C IV 1548) and low ionization resonant lines
(Mg Il 28004), are seen in a spectra of both the radiquiet and radio-loud quasars. Sources
showing these features are called broad absorption line (BAL) quasars andeir fraction
among the whole quasar population varies from 15% to 26% depending on the definition
used. BALs are probably caused by the outflow of gas with high velocities and are part of the
accretion process. Different wind geometries are proposed: ne¢he equatorial plane, at mid
inclination angles or very close to the jet axis. The radio variability studies of some of the BAL
guasars imply the existence of polar outflows from the inner regions of a thin disk.
Nevertheless, objects with very high radi luminosities seems to be a minority among BAL
guasars. Many of the BAL quasars are weak radio objects with radio luminosities in the FR |
FR 1l transition region or below it. What is more their compact sizes make them become
candidates for young AGNSOur high resolution VLBA and EVN observations of a sample of
compact BAL quasars revealed they possess eseled, corejet structures, but their radio jets
are not prominent. The brightness temperatures of their central components indicate the AGN
origin of the radio emission but the boosting is negligible. We found also that the strongest
absorption is associated with the lower jet powers in BAL quasars. Our earlier studies of low
luminosity AGNSs indicate they may develop to diffuse, largecale structuresas their weak jets
are disrupted before escaping their host galaxies. They may undergo disrupted evolution
many times, as they are able to escape the host galaxy and evolve further. We propose that
such intermittent behavior may account also for the scaity of extended radio sources among
the BAL quasars.
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Poster A23
EARLY EVOLUTION STAGE OF AGN

Kunert-Bajraszewska, Magdalena
Labiano Alvaro (European Space Astronomy Centre of ESA), Siemiginowska Aneta (H&@w@Ethsonian Center for
Astrophysics), Guairezi Matteo (European Space Astronomy Centre of ESA)

Torun Centre for Astronomy; Poland

Abstract: We present radio, optical and Xay analysis of a sample of compact AGNs, namely
the compact steep spectrum (CSS) sources and gigahepaked spectrum (GPS}kources,
which are thought to be progenitors of large scale FR | and FR Il objects. We have studied the
jet-host interactions, the relation between Xray properties and excitation modes and the
evolutionary status of these sources. We have classified tBeurces as high and low excitation
galaxies (HEG and LEG respectively) and found that they follow independent, parallel
evolutionary tracks. We propose then a scenario where the differences in the nature of LEGs
and HEGs (black hole spin or mode of accieh) are already visible in the GPS/CSS phase and
determine the further evolution of the radio source. The main evolution scenario (GRESS

FR II) was proposed years ago. However, once the HEG/LEG division is included, rddia
AGNs seem to evolve ingrallel: GPSCSS-FR | or FR Il (for LEGSs) and GRESSFR I (for
HEGS). The study of the-Xay properties of young AGNs shows that both groups, the LEG and
HEG sources, occupy distinct locus in the radiofkay luminosity plane, notwithstanding their
evolutionary stage. This is in agreement with the postulated different origin of the -¥ay
emission in these two groups of objects. We have tested the AGN evolution models by
comparing the radio/X-ray luminosity ratio with the size of the sources, and indiretly, with
their age. We conclude that the division for two different Xay emission modes, namely
originate in the base of the relativistic jet (FR Is) or in the accretion disk (FR 1ls) is already
present among the younger compact AGNs. The result of tlsigidy hints toward the fact that
below some radio power level the compact GPS and CSS sources start to resemble the FR Is.

Poster A24
EXTRAGALACTIC JETS IN THE LOCKMAN HOLE AS SEEN WITH LOFAR

Mahony, Elizabeth
Morganti, Raffaella (ASTRON, Kapteyn Inaté Groningen); van Bemmel, lise (ASTRON); Prandoni, Isabella {NAF
IRA, Bologna)

ASTRON; The Netherlands

Abstract: The Lockman Hole Project is a wide international collaboration aimed at exploiting
the multi-band extensive and deep information availabldor the Lockman Hole region to
better characterize the physical and evolutionary properties of the various source populations
detected in deep radio fields (mainly staifforming galaxies and AGNS). In this general
framework, | will present the first results from CycleO HBA LOFAR observations of the
Lockman Hole field. This new data extends the mulfrequency information currently
available (from 350 MHz up to 15 GHz) down to 150 MHz, allowing us to explore the spectral
index properties of extragalactic jés down to lower frequencies than has been done
previously.
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Poster A25
EXPLORING RADIO-LOUD AGN RECURRENT ACTIVITY WITH LOFAR

Morganti, Raffaella
Brienza, Marisa (ASTRON, Kapteyn Inst.); Godfrey, Leith (ASTRON)

ASTRON; NL

Abstract: It is broadly acceptal that radio galaxies are episodic in nature, cycling through
periods of activity and quiescence. The study of this lifeycle has recently gained new
relevance because of the importance of raditoud AGN feedback for galaxy evolution. Radio
sources showirg evidence for multiple cycles of activity are often termed "restarted" radio
galaxies, and provide an opportunity to study the mechanisms responsible for
triggering/interrupting/restarting radio activity. High -resolution morphology and spectral
indices ofthe extended lowfrequency radio emission can be used to reconstruct the history
of the source. We present results from LOFAR observations of a pilot sample of nearby radio
loud galaxies which show morphological signatures of restarting activity.

Poster A26

TANAMI REVEALS THE UNUSUAL MULTIWAVELENGTH PROPERTIES
OF THE GAMMA-RAY SOURCE PMN]J1603-4904

Mueller, Cornelia
Kadler M., Ojha R., Krauss F., Boeck M., Carpenter B., Dutka M., Dauser T., Edwards P.G., Kreikenbohm A., McConville W.,
Ros E., Schulz Rtegens J., Taylor G.B., Wilms J. & the TANAMI Team

University of Wuerzburg & Remeis Observatory; Germany

Abstract: The Southern Hemisphere AGN monitoring program TANAMI, provides regular
VLBI monitoring and multiwavelength coverage of extragalactic jetsouth of -30 degrees
declination. We focus on our latest results on the bright hardpectrum gammaray source
PMN J16034904. Our VLBI observations reveal a symmetric brightness distribution with the
brightest, most compact component at the center of thengission region. Its broadband
spectral energy distribution and other multiwavelength properties point to either a very
atypical blazar or can be explained as a young radio galaxy with possible starburst
contribution. The latter would make PMN J16031904 the first young radio galaxy detected in
gammarays, so additional confirmation is sought. Our recent Suzaku and XMM observations
detect a narrow iron line, which allows us a first measurement of the redshift of the system
(z~0.179) and to constrain the linear extent of the arcseescale structure to be smaller than
~3 kpc, which in the two-sided jet scenario is in agreement with the small linear scales known
from young radio galaxies.
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Poster A27

THE XMM SLEW SURVEY: TRANSIENT AND HIGHLY VARIABLE
POPULATIONS

Starling, Rhaana
R. Saxton (ESAC),-\. Strotjohann (ESAC/Bonn/Leicester), A. Read (Leicester)

University of Leicester; UK

Abstract: The XMMNewton Slew Survey is a large area-bay survey, performed while the
satellite is slewing to pointed observéions. The 5th data release covers 52.5% of the sky and
contains 13617 sources, going five to ten times deeper than all other-aky spatially-resolved
surveys in the 212 keV band, and is comparable with RASS at @2keV. This Survey is
proving a usefulresource for the discovery of bright new Xray sources. We have followed up
two distinct subsets of XMM Slew Survey catalogued sources using the Swift satellite: the
highly variable AGN and the unidentified »ay sources. We attempt to classify the
unidentified sources, finding a mix of AGN, stars and true transients. The aim of follay of
the very highly variable AGN is to reveal the mechanisms for their variability, which may be

Poster A28

NSF RESEARCH PROGRAMS SUPPORTING THE STUDY OF
EXTRAGALACTIC JETS

Langston, Glen

National Science Foundation; USA

Abstract: The U.S. National Academy of Science (NAS) advises the National Science
Foundation (NSF) on priorities for research. A top recommendation of the last NAS decadal
survey is the study of black ble physics, as revealed by astronomical jets. The NSF carries
out the NAS recommendations though support for facilities and individual investigator
programs. In the last 5 years the NSF has supported scientists carrying out over 200 research
programs on the topic of astronomical Jets, through the NSF CAREER awards, postdoctoral
fellowships and research grants. The highlights of these research programs are presented.
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Jet Interactions and their role in the Structure evolution and
Feedback

Poster B1

THE ORIGIN, AND IMPLICATIONS OF QUASI-PERIODIC STRUCTURE
IN KPC-SCALE QUASAR JETS

Godfrey, Leith

ASTRON (Netherlands Institute for Radio Astronomy); Netherlands

Abstract: Trains of regularly spaced "knots" of emission are commonly observed in images of
kpc-scale quasar jets. The most striking example of this is the jet of PKS 0672, in which
nine peaks of emission, each separated from the next by more than 50 kpmteprojected),
trace a gently curving arc across 12 arcseconds of the sky. The physical process responsible
for the periodic structure is unclear, and could be related to recollimation of the jet,
instabilities in the accretion disk, or even binary black hies that modulate the accretion rate.
Here we discuss the case of the PKS063B2, along with a small sample of quasar jets
showing similarly periodic structure, to address the questions: which physical process is most
likely to be responsible for the obseved periodicity, and what are the implications for the
properties of the jet/lobe system.

Poster B2
THE CLUSTER ENVIRONMENTS OF RADIO-LOUD AGN

Ineson, Judith
Croston, J H (University of Southampton); Hardcastle, M J (University of Hertfordshire), Rr&f (Harvard
Smithsonian Center for Astrophysics); Evans, D A (Harvandithsonian Center for Astrophysics); Jarvis, M (University
of Oxford)

University of Southampton, UK

Abstract: The jets of radieloud AGN play an important role in galaxy and clustegvolution,
and so investigating relationships between radio galaxies and their environments is
important for the development of theories and simulations.In the Chandra Large Project ERA
(Environments of Radicloud AGN), we made the first systematic-Kay environmental study
of the cluster environments of radio galaxies at a single epoch (z ~0.5), and found tentative
evidence for a correlation between radio luminosity and cluster Xay luminosity. We also
found that this relationship appeared to be drivenby the low-excitation sub-population. We
are now comparing our redshift 0.5 sample with a sample of lower redshift radio galaxies to
see if the relationship is maintained and to look for evidence of evolution with epoch. We
present the results of this seond phase of the program, and discuss the implications for AGN
feedback in galaxy formation models and cosmological simulations.
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Poster B3

INTERACTION OF THE TWO-FLOW GALACTIC JET WITH THE
INTERGALACTIC PLASMA

Kiikov, Sergei Ortabaevich
South Ural Sate University (National Research University); Russia

Abstract: The interaction of the jet from the active galactic nucleus with the surrounding
intergalactic plasma is studied. The galactic jet consists of the inner fast and outer slow flows.
The internal flow, made of electrons and positrons, is launched from the central object or the
innermost part of the accretion disk via the open magnetic field threading the compact object
or the inner edge of the accretion disk and is accelerated in the conversionoifn
electromagnetic energy to kinetic energy. The external flow, composed of electrons and
protons, is launched from all the parts of accretion disk via the open magnetic field anchored
in the disk and is accelerated by the magnetoentrifugal force along he poloidal magnetic
field lines. The plasma parameters of the region of the interaction between the taitow
galactic jet and the ambient intergalactic medium are evaluated. The obtained results are
consistent with observations of jets from some active dactic nuclei.

Poster B4
IMPLICATIONS OF BENT JETS IN GALAXY GROUPS

Nielsen, Danielle M.
Wilcots, Eric M. (University of WisconsitMadison)

University of Wisconsin- Madison, USA

Abstract: We present results from a new multifaceted study of bentdouble radio lobes in
galaxy groups. Bentouble sources, sometimes referred to as either wide or narrow angle
tails, have long been associated with high density, high velocity dispersion, and turbulent
environment of massive clusters. Ram pressure resultingdm either the motion of the source
through a dense medium or the "cluster weather" is most likely responsible for bending these
jets. We focus our attention on a sample of such sources in groups where the velocity
dispersion is significantly lower. With new multi-frequency radio continuum observations
using the GMRT and EVLA we measure the jet properties, power and width as well as
curvature. Together with new optical spectroscopy to measure the velocity dispersion of the
environment in which the bent dauble resides we derive an estimate of the density of the
intergalactic medium in these groups. The implication of our study is that groups may contain
a significant amount of baryons that remain largely undetected in-xay surveys of groups.
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Poster B5
THE 3CR CHANDRA SNAPSHOT SURVEY

Paggi, Alessandro
Massaro, F. (Yale); Harris, D. E. (SAO)

SAO; USA

Abstract: We present a uniform analysis of Chandra archival observations of a complete
sample of ~ 200 3C sources at z < 0.5. We measured thea} intensity of the nuclei and of
any radio hot spots and jet features with associated-Ky emission. Xray fluxes in three
energy bands, i.e., soft, medium, and hard, for all the sources analyzed are also reported. For
the stronger nuclei, we also applied the stastard spectral analysis, which provides the besfit
values of the Xray spectral index and absorbing column density. In addition, a detailed
analysis of bright Xray nuclei that could be affected by pilaip has been performed. Xay
emission was detectedor all the nuclei of the radio sources in our sample.

Poster B6
DETECTING HIGH REDSHIFT X-RAY JETS WITH CHANDRA

Siemiginowska, Aneta
Kathryn McKeogh (CfA/CMU), Teddy Cheung (NRL), Vinay Kashyap (CfA), Nathan Stein (UPenn), David Van Dyk
(Imperial Colege), et al.

CfA, USA

Abstract: We present results from a morphological study of Xay jets observed in high
redshift quasars with the Chandra Xay Observatory. We apply a novel computational
technique to work with low counts Poisson images and separajet emission from a bright
guasar core. The Xay angular resolution matches the resolution of the radio maps allowing
for direct studies of the location of Xray and radio jet emission. We attempt to constrain the
parameters of the jet emission process ahestimate jet power for the jets in our sample.
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Poster B7

ATOMIC DATA ISSUES IN MODELING HIGH-RESOLUTION
X-RAY SPECTRA OF AGN

Smith, Randall
Harvard Smithsonian Center for Astrophysics; USA

Abstract: X-ray spectra in the 0.210 keV bandpass @ntains transitions from every abundant
astrophysical element, so higkresolution observations can reveal key characteristics of the
AGN/galaxy interaction, such as the outflowing mass and velocity in the jet and the relative
abundances in the galactic c&. Chandra and XMNNewton observations have exposed the
need for highquality atomic data of all stripes: wavelengths, collisional and absorption cross
sections, and radiative rates. We have created such a repository with AtomDB, a database of
all atomic properties relevant to high-resolution X-ray spectroscopy. Although begun with a
focus on collisional plasmas, AtomDB now contains a selbnsistent set of photoionization
cross sections and will be developing a database of absorption models as well.e3d data and
models will be used heavily with near-term missions such as AstreH. The soft Xray
spectrometer on AstroH (2015 launch) will vastly increase the number and type of high
resolution X-ray spectra of AGN jets available and likely expose a nunrtbaf shortcomings in
our models. | will discuss the current status and future plans for the AtomDB database, and
how these advances are relevant to the complex modeling involved in AGN/galaxy
interactions.

Poster B8

MASS ENTRAINMENT IN CENTAURUS A: CONSTRAINTS FROM
MULTIFREQUENCY OBSERVATIONS AND MODELLING

Wykes, Sarka
Hardcastle, Martin J. (University of Hertfordshire); Croston, Judith H. (University of Southampton); Reynolds, Cormac
(ICRAR, Curtin University); Macquart, JeRierre (ICRAR, Curtin Uravsity); Bignall, Hayley E. (ICRAR, Curtin
University)

RadboudUniversity Nijmegen,The Netherlands

Abstract: Jets in various FR | radio galaxies have been successfully described as turbulent,
entraining, decelerating flows with the entrainment process sbngly affecting the evolution of
the source. | will show outcomes from testing a model of an initially light jet, utilizing
multifrequency observations, and results from modelling of mass loading via stellar winds of
stars intercepted by Centaurus A's jetusing stellar evolution codes.
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Poster B9

JETS IN AGN AT EXTREMELY HIGH REDSHIFTS:
OLD FRIENDS IN ALL SENSES?

Gurvits, Leonid
Frey, Sandor (FOMI Satellite Geodetic Observatory, Hungary); Paragi, Zsolt (dsiittite for VLBI in Europe, The
Netherlands)

Joint Institute for VLBI in Europe and Delft University of Technology; The Netherlands

Abstract: The jet phenomenon is a trademark of AGN. In most general terms, the current
understanding of this phenomenonexplains the jet appearance by effects of relativistic
plasma physics. The fundamental source of energy that feeds the plasma flow is believed to be
the gravitational field of a central supermassive black hole. While the mechanism of energy
transfer and amultitude of effects controlling the plasma flow are yet to be understood, major
properties of jets are strikingly similar in a broad range of scales from stellar to galactic. Jets
in quasars are the most powerful discrete radio sources in the Universeetéctable at
distances comparable to the lightravel size of the Universe. These sources are natural
laboratories for studying AGN physics at early cosmological epochs, in particular, by means of
Very Long Baseline Interferometry (VLBI). The latter studie allow us to investigate structures
and processes on the scales down to parsecs and even garsecs in the inner areas of jets
within the widest range of redshifts. We will present a review of VLBI studies of jets in
qguasars at high redshifts, reachinghe current highest record of ~6.2. The studies are based
on VLBI observations conducted with various VLBI networks over more than 25 years,
including two Space VLBI systems, VSOP and RadioAstron. Studies of compact structures in
inner jets of quasars addres two objectives. First, comparison of structural and kinematic
properties of AGN jets across the redshift space allows us to search for possible differences in
physical properties of these objects at widely separated cosmological epochs. In particular,
multi -epoch VLBI observations of inner jets provide estimates of the apparent motion of jet
components -- a powerful diagnostics tool of radio emitting regions. We note that such the
measurements in highredshift sources require longer time baselines due tthe time dilation
proportional to (1+z). Second, if the radio structures of inner jets in AGN prove to be
intrinsically “standard’ or described by a
the central black hole's mass, its angular momentungccretion rate and ambient magnetic
field, their redshift-dependent appearance might serve as a means of independent verification
of the cosmological model. Similar studies have been conducted in the 1990s on much smaller
samples of VLBlimaged AGN in a m@ narrow range of redshifts. However, the accessible
highest redshift has grown from about 3.8 in the 1990s to about 6.2 at present. The number of
sources available for the redshiftdependent studies of VLBI structures has also grown by
nearly an order of magnitude. The new observational data, including those shown in our
presentation, warrant a new look onto the VLBI structures of inner AGN jets as useful
cosmological probes.
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Poster B10

EXPLORING THE RELATIONSHIP BETWEEN THE MASS OF BLACK
HOLES AND RELATIVISTIC JETS IN BLAZARS

Olguin Iglesias, Alejandro
Chavushyan, Vahram; Leéhavares, Jonathan; Afiorve, Christopher

Instituto Nacional de Astrofisica, Optica y Electronica; México

Abstract: We have explored the correlation between the mass of the ceal black hole and

the properties of the jet it launches in a sample of bright blazars. We have imaged our sample
in J and H bands with the NIR camera NOTcam on the Nordic Optical Telescope (NOT). The
resolution achieved by our NIR imagery allowed us tperform a detailed surface brightness
decomposition of the host galaxy and estimate reliable black hole masses via their bulge
luminosities. The relativistic jets of our sample are well characterized by single dish and VLBI

in cm and mm wavelength regimesOur analyses suggest that the more massive the black hole
is, the faster and the brighter the jet it produces. These results might be interpreted on the
context of an evolutionary connection between the black hole and the relativistic jet.

Poster B11

BIG AND YOUNG SMBHS IN THE EARLY UNIVERSE:
SPECIFIC CASES

Sbarrato, Tullia
Ghisellini, Gabriele (INAFOsservatorio Astronomico di Brera); Tagliaferri, Gianpiero (INABsservatorio
Astronomico di Brera)

INAF - Osservatorio Astronomico di Brera; Italy

Abstract: The formation of supermassive black holes (SMBHSs) in the early Universe is still an
obscure and intriguing mechanism. The presence of extremely massive black holes
(Mg>10°Mu) at redshift z>4, specifically in jetted systems, deeply challengebe¢ SMBH
formation models. In this perspective, the search of blazars at extremely high redshift is then
crucial, since they are reliable tracers of the whole family of jetted AGN. We're presenting the
successful classifications of our best blazar candidageand their consequences on the overall
picture of SMBHSs at extremely high redshift. The identification of even few blazars at z>4, in
fact, clearly shows differences in the formation of SMBHs hosted in jetted and nfaited
systems, suggesting two differet formation periods. Blazar search and identification then
proof to be key tools for studying the formation and growth of SMBHSs in the early Universe
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Poster B12

SIMULATIONS OF FLUX VARIABILITY OF OSCILLATING ACCRETION
FLUID TORI AROUND KERR BLACK HOLES

Bakala, Pavel
Goluchova, Katerina (Silesian University in Opava, Czech Republic); Torok, Gabriel (Silesian University in Opava, Czech
Republic); Sramkova, Eva (Silesian University in Opava, Czech Republichji§tZalenek (Silesian University in
Opava, Czech Republic); Kotrlova, Andrea (Silesian University in Opava, Czech Republic); Vincent, Frederic H.
(Nicolaus Copernicus Astronomical Center, Warsaw, Poland); Abramowicz, Marek A. (Nicolaus Copernicus
Astrononical Center, Warsaw, Poland)

Silesian University in Opava, Institute of Physics; Czech Republic

Abstract: High frequency quasiperiodic oscillations (HF QPOs) are observed in the-pdy
power-density spectra of several microguasars and low massrdy binaries. Many proposed
QPOs models are based on oscillations of accretion toroidal fluid structures orbiting in the
vicinity of a compact object. We study oscillating accretion tori orbiting in the vicinity of a
Kerr black hole. We demonstrate that significanvariation of the observed flux can be caused
by combination of radial and vertical oscillations modes of a slender, polytropic, perfect fluid,
non-self-graviting torus with constant specific angular momentum. We investigate two
combinations of oscillating modes corresponding to the direct resonance QPO model and the
modified relativistic precession QPO model.

Poster B13

INHOMOGENEOUS SSC MODEL FOR THE GAMMA-RAY PRODUCTION
IN JETS OF MICROQUASARS

BanasinskKi, Piotr Grzegorz
Bednarek Wlodek (University dfodz)

University of Lodz; Poland

Abstract: Microquasars are the group of radio loud >ay binaries with relativistic jets.
Observations carried out during last few years have shown that microquasars are also sources
of very high energy gammarays. Howe\er, the origin of the radiation has not been fully
explained yet. One of the possible explanation assumes that the gamnags is produced by
relativistic electrons in the inverse Compton process with the radiation of a companion star,
an accretion disc orsynchrotron photons produced in the jet itself. We consider a model in
which a substantial part of the jet is populated by relativistic electrons with the spectrum
depending on jets basic parameters in different parts of the jet. We assume that high energ
radiation is produced in the inhomogeneous synchrotron selCompton process and in the
external Compton process on the radiation of an accretion disc and a companion star. We
investigate emission proprieties of jet as a function of different parametersfanicroquasars.
Obtained results are compared with the spectral energy distribution of selected microquasars.
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Poster B14

A MAGNETIC RECONNECTION MODEL FOR EXPLAINING AGNS AND
MICROQUASARS RADIATION

Khiali, Behrouz
de Gouveia Dal Pino, Elisabete (Univeysif Sdo Paulo); Del Valle, Maria Victoria (IARgentina)

University of Sio Paulo; Brazil

Abstract: Very high energy observations of AGNs are challenging current theories of particle
acceleration (mostly based on shock acceleration) which have to exptahow particles are
accelerated to energies above TeV in very compact regions compared to the characteristic
scales of their sources. The identification of microquasars and AGNs as sites of particle
acceleration raises many fascinating and important quesins. Recent magneto
hydrodynamical studies have revealed that cosmic ray acceleration by fast magnetic
reconnection can be rather efficient because a first order Fermi process may occur. In this
work, we discuss this acceleration mechanism in the coronalegion of the accretion disk
around microquasars and AGNSs. In addition, the accelerated particles lose substantial
amounts of their energy due to northermal interactions with the surrounding magnetic field,
matter and radiation fields. We will compute thecorresponding acceleration rate and the
relevant loss rates in order to reproduce the observed spectral energy distribution for a
number of AGNs and microquasars (e.g., M87, X, CygX3, etc), considering the model
above andleptonic and hadronic proceses.
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Poster B15

CONSERVATIVE GRMHD SIMULATIONS OF MODERATELY THIN,
TILTED ACCRETION DISKS

Teixeira, Danilo Morales
P. Chris Fragile (Department of Physics & Astronomy, College of Charleston); Viacheslav V. Zhuravlev (Sternberg
Astronomial Institute, M.V. Lomonosov Moscow State University); Pavel B. Ivanov (Astro Space Centre, P. N. Lebedev
Physical Institute)

IAG- University of Sio Paulo; Brazil

Abstract: This paper presents our latest numerical simulations of accretion disks that are
misaligned (tilted) with respect to the rotation axis of a Kerr black hole. In this work we use a
new, fully conservative version of theCosmos+4general relativistic magnetohydrodynamics
(GRMHD) code, coupled with amad hoccooling function designed to ontrol the thickness of
the disk. Together these allow us to simulate the thinnest tilted accretion disks ever using a
GRMHD <code. I n this way, we are able to probe
and scale height H/r of the disk become compakde. We present results for both prograde
and retrograde cases. The simulated prograde tilted disk shows no sign of BardeRatterson
alignment even in the innermost parts of the disk, where the accretion and Lenddirring
precession times are of the samerder as the computation time. This result is consistent with
our earlier work, although perhaps contrary to some common misconceptions. One possible
source for the discrepancy is that the magnetootational -instability -driven stress in the disk

is far from isotropic, which has been a common assumption in earlier analytic and numerical
work. The simulated retrograde tilted disk, however, does show modest alignment, along with
radial oscillations of tilt. The implication of these results is that the paranter space
associated with BardeerPetterson alignment for prograde disks may be rather small, only
including very Unlikeaurpoeviossikwork, welfind no evidence for standing
shocksin our simulated tilted disks. We ascribe this to the ombination of small black hole
spin, small tilt angle, and small disk scale height in these simulations. In this paper, we also
add to the growing body of literature pointing out that the effective viscosity driven by the
magnetorotational instability in global simulations of accretion disks is not isotropic. This is
relevant to the current work, as much of the analytic theory of tilted accretion disks has been
built on the assumption of such isotropy. Finally, we provide a comparison between our
moderately thin, untilted reference simulation and other numerical simulations of thin disks
in the literature. We find that for the scale height considered in this work, H/~0.08, that the
flux of specific angular monentum into the black hole is 136 less that pedicted by Novikov &
Thorne (1973), entirely consistent with previous numerical results.
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Poster B16
ARE JETS UBIQUITOUS IN ULXS?

Wolter, Anna
Ghisellini, Gabriele; Pintore, Fabio

INAF Osservatorio Astronomico di Brera; Italy

Abstract: Ultra Luminous Xray sources (ULXs) are pointike, off-nuclear Xray sources with
inferred luminosity (if assumed to be isotropic) in excess of the Eddington limit for spherical
accretion onto a 10M compact object (see, e.g., Fabbiano 2006, for a revievBy this
empirical definition, ULXs may encompass extreme examples of highass and lowmass X
ray binaries, recent supernovae, and perhaps intermediatmass black holes (IMBH), the
missing link between stellarmass and supermassive BH.ill now, only a handful of UIXs have
been observed in the radio, due to the faintness of the sources and the sensitivity limits of the
current telescopes. Typically, observed ULXs have luminosities in the radio band of the order
Lr= 108436 erg/s, from one to three orders of magnituddower than radio supernovae (Weiler

et al 2002).Some optical/UV nebulae have been seen surrounding nearby ULXs. A few of them
have been also studied in the radio: i.e. Holmberg IFXand IC 342 X1 (Cseh et al. 2012). In
some cases also a resolved sowgs found (eg. Cseh et al 20145 few have been described as
having a radio jet: this has led to the idea of exploiting the stalled AGN fundamental plane
(Merloni et al 2003, revised by Bonchi et al 2013) to derive a mass for the compact objéate
will investigate the issue and discuss if all ULXs are consistent with having a jet or if at least
two different categories exist.
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Poster B17
IS THE LLAGN MID-INFRARED EMISSION DOMINATED BY THE JET?

Gonzalez-Martin, Omaira
Masegosa, P. (IASpain); Marquez, |. (IAA, Spain); AcofRalido, J.A. (IAC, Spain); Rarfmeida, C. (IAC, Spain);
RodriguezEspinosa, J.M. (IAC, Spain); DultKiessler, D. (UNAM, Mexico); Hernandgarcia, L. (IAA, Spain)

Instituto de Astrofisica de Canarias; Spain

Abstract: If low luminosity active galactic nuclei (LLAGN) are powered predominately by
accretion to a supermassive black hole (SMBH) they will constitute the vast majority of the
active galactic nuclei (AGN) population. Nowadays we know that at least 90% thiem are
AGN. However, we still do not know what make them different than other AGN. A different
accretion mode or a high obscuration have been claimed to explain these differences. The aim
of the present work is to study the obscuration scenario. Believetd have their origin in the
innermost regions of the accretion flow, Xays are affected by obscuration along the line of
sight (LOS). Thus, the best estimate of the amount of material in the LOS is measured through
the neutral hydrogen column density, NHWe found that LINERs (a particular class of LLAGN)
show a wide range of obscuration and half of the sample shows evidence of highly obscured
AGN (Comptonthick regime, i.e. NH >1.5x10E+24 cfR). However, this result is not
confirmed yet due to the low sasitivity of the instrument operating above 10 keV, where the
intrinsic continuum of the AGN is emitting at such high obscuration. The obscuring material is
expected to produce a huge amount of thermal remission in the midinfrared (MIR) of the
intercepted opticatUV nuclear radiation. The way this reemission takes place will give
important clues on the nature of the obscuration. High spatial resolution (0.35 arcsec) studies
claim a tight correlation betl@&d¥nfor Sk antdS2,f r a me
suggesting a close connection between therdy and MIR emission. Imaging data at MIR have
shown that some Comptorthick LINER candidates might fall out of this relation, with
L(121T Em) | arger t ha nl0 keX)pThe dordirdhatibnoof sohtattrend for aL ( 2
large sample will give the final evidence in favour of their Comptethick nature for LINERS.
We have analysed the obscuration of 45 LINERs using Spitzer/IRS spectra. The main result is
that LINER fit in to the AGN correlation if Comptotthick candidates are confirmed. This is
found only when AGNdominated MIR spectra are selected (60% of our LINER sample). We
have also found that the dusty obscuring torus might be missing for LINERs with bolometric
luminosities below Lbol ~10E+42 erg/s. Bdow this limit, the MIR emission is mostly
dominated by the emission of the jet.
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Poster B18

GAS OUTFLOW IN SEYFERT GALAXIES: 3D RADIATIVE COOLING
HYDRODYNAMICAL SIMULATIONS

Melioli, Claudio
de Gouveia Dal Pino, Elisabete, M. (lAGiversidade @ Sao Paulo)

IAG- Universidade de Sao Paulo; Brazil

Abstract: Outflows occur in most galaxies with high infrared luminosities and transport
energy and gas outwards from the central regions. In composite systems where a starburst
(SB) coexists with an ative galactic nucleus (AGN), it is unclear whether the SB, the AGN, or
both are driving the outflows. It's known that accreting supermassive black holes (SMBHs)
influence their host galaxies through kinetic/radiative feedback processes, but many details of
the specific feedback mechanisms remain under debate, and mainly in Seyfert galaxies, where
the nuclear source emits an amount of energy comparable to that of the host galaxy, outflows
may be the consequence of the only stellar activity, which therefordgys a key role in the ce
evolution of the system. To better understand the processes driving the nuclear gas evolution
of a Seyfert galaxy, we perform fully 3D hydrodynamical simulations at high resolution with
radiative cooling, considering the presencef star formation regions, supernova (type | and Il)
feedback and smaliscale (1 kpc) SMBH jet propagation in the central region of an active spiral
galaxy. We compute the gas mass lost by the system, separating the role of each energy
sources on the galax evolution, and we conclude that a kpscale outflow is generally
established only in presence of an intense nuclear SB region.

Poster B19

OBSERVING BLACK HOLES AND JETS AT SCHWARZSCHILD RADIUS
RESOLUTION

Nagar, Neil Mark
On behalf of the Alma PhagirProject (APP) and Event Horizon Telescope (EHT) Teams

Universidad de Concepcion, Chile

Abstract: This presentation will describe the efforts to integrate a phased ALMA into the
Event Horizon Telescope a global millimeter Very Long Baseline Interferom#y (VLBI) array.
Prime science goals include the imaging of the shadow of the black hole in Sgr A*, and the jet
launching region near the black hole in M87. Additionally, the potential of resolving the jet
launching regions in nearby lowluminosity AGN wil be presented.
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Poster B20

THE PHYSICS AND FOURIER PLANE MODELING OF THE JET IN THE
GALAXY M81

Ramessur, Arvind
Bietenholz, Michael F. (Hartebeesthoek Radio Astronomy Observatory); Leeuw, Lerothodi L. (University of South Africa)

University of SouthAfrica (Unisa) and Hartebeesthoek Radio Astronomy Observatory (HartRAQ);
South Africa

Abstract: The spiral Galaxy M81 hosts a Low Luminosity Active Galactic Nuclei (LLAGN) with
nuclear activities intermediate between that of Sgr A* in our Galaxy and thaf powerful radio
galaxies and quasars. Very Long Baseline Interferometry (VLBI) images of the nuclear region
of M81 reveal a northeastern jet, bent by ~35° over a length scale from 700 to 4000AU. With
5.0 and 8.4GHz VLBI data set available from 19932603 for the LLAGN, we have evidence of
jet propagation for both short and longer timescales, respectively <1 month and 1 to 2 years,
as it expands, showing variability in both the corget structure and flux density. We report a
correlation analysis of the jet length, orientation and degree of bending with the flux densities
and spectral indices. To reliably extract the basic parameters of the jet at the grouhdsed
VLBI resolution limit, we developed an asymmetric geometrical model to parameterise the
source structure. We also attempt to understand how the timescales of the jet propagation
relate to those seen in more luminous radio galaxies and quasars.

Poster B21

THE STORY OF SEYFERT GALAXY RE J2248-511: FROM
INTRIGUINGLY ULTRASOFT TO UNREMARKABLY AVERAGE

Starling, Rhaana
C. Done (Durham), C. Jin (Durham)

University of Leicester; UK

Abstract: We use four nearly simultaneous opticat X-ray SEDs spanning 7 years to study the
spectral shape and long term variability of REJ224B11. This object was cosidered unusual

as it was one of only 14 nofblazar AGN detected in the FUV by the ROSAT Wide Field Camera.
This implies a large ultrasoft Xray flux, which is typical of Narrow Line Seyfert 1s, yet its
optical lines are clearly broader than the NLS1 defition allows. Here we show that the
continuum SED for the brightest epoch dataset is consistent with the mean SED of a standard
guasar, and matches well to that from an XMMSDSS sample of AGN with M/Msun ~ $@nd
L/LEdd ~ 0.2. All the correlated opticaland soft Xray variability can be due entirely to a
major absorption event. The only remarkable aspect of this AGN is that there is no measurable
intrinsic X-ray absorption column in the brightest epoch dataset. This shows that FUV photons
can escape fromthe vicinity of an AGN. The observed FUV flux is determined by the
combination of this and the fact that the source lies within a local absorption "hole". REJ2248
511, which once defied classification, demonstrates that characterisation of such objects
requires multi-epoch, multkwavelength campaigns.
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Poster B22

DISTRIBUTION OF EMISSION TIMES WITH COSMOLOGICAL
CORRECTIONS OF LONG GRBS

Andrade, David
Véasquez, Nicolas (Physics Department, Escuela Politecnica Nacional)

Physics Department, Escuela Politécoca Nacional; Ecuador

Abstract: Gamma RayBursts (GRBs) are associated with very energetic events in distant
galaxies and are cosmological relics with redshifts until the order of 0,01 to 9. After the Big
Bang, GRBs are the brightest events in the Universéhe canonical duration of a long GRB
(time > 2s) gave birth to three burst types, nevertheless there are others temporal estimators
such as emission time, that reflects the GRB engine activity instead of the cumulative fluence.
In the present work, we find the emission times of 62 long GRBs, detected by Swift spacial
observatory, with known redshift and a fluence greater than to 30.10 erg/s. The emission
times were calculated for the 50% and the 90% of total fluence. Correcting cosmologically the
emissions times, we look for a bimodal distribution of GRBs and its association with the age of
the Universe. Additionally, we proposed the implications of a sublass of long GRBs in the
burst frame with its associated progenitors and its possible radiation mdanisms.

Poster B23

ALTERNATIVE CLASSIFICATION OF LONG GAMMA-RAY BURST USING
ACF AND SPECTRAL LAG WITH COSMOLOGICAL CORRECTIONS

Baquero, Andres
Vasquez, Nicolas

Department of Physics, Escuela Politecnica Nacional;, Ecuador

Abstract: Gammaray bursts (GRBs) are well established as cosmological sources; with a
complex temporal structure their light curves are very distinct and are directly associated
with astrophysical jets. The Autocorrelation function (ACF) and Cross correlation function
(CCF) are vesatile tools with interesting characteristics. Directly related to the light curve
variability time scale, this parameter is commonly attributed to a physical origin like as the
central engine activity, the circumburst medium, or the relativistic turbulene of the jet. We
propose the existence of a bimodal distribution as an evidence of two classes of long GRBs,
determining the spectral lag, using the CCF in two different energy bands and the ACF of a
selected sample of bright bursts from Swift space telespe with known redshift. The
temporal estimators used are the spectral lag which is an intrinsic property of the GRBs, and
ACF with cosmological corrections and those parameters could be underlying the progenitor

type.

137



IAU SYMPOSIUM 3BXTRAGALACTIC JETS FROM EVERY ANGLE I 2014

Poster B24
SUPERNOVAE SHED LIGHT ON GAMMA-RAY BURSTS

Della Valle, Massimo

Capodimonte Observatory, INARNaples; ICRANet Pescara; Italy

Abstract: In this talk | shall shortly review the observational status of the Supernova and
Gammaray Bursts connection and I'll expand the issue dhe SN and GRB rates.

Poster B25

STUDY OF PULSE STRUCTURE OF LONG GRBS:
RADIATIVE MECHANISMS ASSOCIATIONS AND GEOMETRY OF THE
EMISSION

Quirola, Jonathan
Vasquez, Nicolas (Escuela Politécnica Nacional)

Department of Physics, Escuela Politecnica Nacaln Ecuador

Abstract: The GRBs are the most enigmatic events as well as one of the oldest known in the
Universe. In this work, we have studied ten different GRBs detected by Swift mission: 080411
(z=1,03), 071010B (z=0,94), 110503A (z=1,61), 110715A (z582), 110704A (z=3,6), 070306
(z=1,49), 080413B (z=1,10), 080916A (z=0,698), 091020 (z=1,71) and 091208B (z=1,063).
We have used the pulse model for each GRB in four different energy bands to fit only regular
pulses. The analysis suggests that there areva types of pulses associated to two specific
radiative mechanisms which remain invariant to different ages of the Universe. This fact
suggest that the GRBs are candidates to Standard Candles. We have analyzed the light curves
for different pulses of eachGRB; we have researched the spectral lag of each GRB, correlation
between spectral lag, luminosity and others spectral parameters. We have tried tonfg if the
GRB's analysis areonsistent with the two types of pulses defined before, and the relation of
these with the geometry in its emission moment.
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Poster B26

MAGNETIC FIELDS IN RELATIVISTIC JETS: POLARIMETRY OF
GAMMA-RAY BURST AFTERGLOWS

Starling, Rhaana
Wiersema, Klaas (University of Leicester); Covino, Stefano (INAF/Brera Astronomical @itegy); Toma, Keniji
(Osaka University); van der Horst, Alexander (University of Amsterdam)

University of Leicester; UK

Abstract: Fundamental to unraveling the physics of relativistic jets is an understanding of the
crucial role played by magnetic fields Magnetic fields are responsible for generating
synchrotron emission, and may control jet formation, acceleration and collimation. We can
best probe these fields using both linear and circular polarimetry, which diagnose both
macro- and micro-physics in the relativistic jets of gammaray bursts. We present the very
first detection of optical circular polarisation in a gammaray burst afterglow, resulting in a
level of polarisation orders of magnitude above model predictions. We also present optical
linear polarimetry for this afterglow which, in contrast, does follow theoretical expectations.
The observed circular to linear polarisation ratio is far higher than that seen in the few other
relativistic jet sources (blazars) where detections exist, and is hatonsistent with models that
assume isotropic electron pitch angle distributions.

Poster B27
THE CHRISTMAS BURST, GRB 101225A, REVISITED

Thoene, Christina
Fryer, Chris (LANL); de Ugarte Postigo, Antonio (I1AA)

Instituto de Astrofisica de Andalucia; Spai

Abstract: Long GRBs are related to the death of massive, rapidly rotating stars, that upon
their end collapse to a BH forming a disk and jets. The jets interact with the surrounding
medium which usually are observed as synchrotron radiation in all wavelgth from X-ray to
radio. The 'Christmas Burst' GRB 101225A was an exceptionally long GRB whose optical
afterglow showed a strong and evolving thermal component, different from the usual
synchrotron emission dominated afterglow. No spectroscopic redshiftauld be found, but the
SED modeling of the supernova component yielded a redshift estimate of z=0.33. A plausible
model for this unusual GRB was a helium star neutron star merger where the helium star had
ejected part of its envelope in the common envelopghase during the inspiral. The interaction
between the jet and the previously ejected shell could explain the expanding blabkdy
observed in the afterglow. We further obtained deep spectroscopy of the host galaxy (27th
mag) obtaining a higher redshift & z=0.85 which lead us to revisit our suggested progenitor
model. We will also compare GRB 101225A to other very long duration GRBs and examine
whether our helium merger model could explain this class of GRBs.
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Poster B28

SPECTROSCOPY OF THE SHORT-HARD GRB 130603B:
THE HOST GALAXY AND ENVIRONMENT OF A COMPACT OBJECT
MERGER

De Ugarte Postigo, Antonio
Thoene, Christina (IALSIC); Rowlinson, Antonia (U. Amsterdam); Ga8&nito, Ruben (IAASIC); Levan, Andrew J.
(U. Warwick); Gorosabel, Javier (IAZSIC) €al.

Instituto de Astrofisica de Andalucia (IAACSIC); Spain

Abstract: Short duration gammaray bursts (SGRBs) are thought to be related to the violent
merger of compact objects, such as neutron stars or black holes. During the merger,
ultrarelativistic material is emitted through jets and, upon interaction with the surrounding
media produce an observable afterglow with synchrotron spectra.

The detection of a 'kilonova'like signature associated to the Swifdetected GRB 130603B has
suggested that this eent is the result of a compact object merger. Our knowledge on SGRB has
been, until now, mostly based on the absence of supernova signatures and the analysis of the
host galaxies to which they cannot always be securely associated. Further progress has been
significantly hampered by the faintness and rapid fading of their optical counterparts
(afterglows), which has so far precluded spectroscopy of such events. Afterglow spectroscopy
is the key tool to firmly determine the distance at which the burst was prduced, crucial to
understand its physics, and study its local environment. Here we present the first spectra of a
prototypical SGRB afterglow in which both absorption and emission features are clearly
detected. Together with multiwavelength photometry we sudy the host and environment of
GRB 130603B. The merger is not associated with the most strming region of the galaxy;
however, it did occur in a dense region, implying a rapid merger or a low natal kick velocity
for the compact object binary.
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Poster L1

MULTIWAVELENGTH BEHAVIOR OF BLAZAR 0] 248 FROM RADIO TO
GAMMA RAYS

Carnerero Martin, Maria Isabel
Raiteri, Claudia M. (INAfOsservatorio Astrofisico di Torino, Italy); Villata, Massimo (IN&Sservéorio Astrofisico di
Torino, Italy); AcostaPulido, Jose A. (Instituto de Astrofisica de Canarias (IAC), La Laguna, Tenerife, Spain); for the
GASPWEBT collaboration

INAF-Osservatorio Astrofisico di Torino; Italy

Abstract: We present an analysis of the mitiwavelength behaviour of the quasarlike blazar
0J 248 (z=0.939) in the period 200&013. We use lowenergy data (radio, optical and near
infrared) obtained by 15 observatories participating to the GLASRGILE Support Program
(GASP) of the Whole Earth Bkar Telescope (WEBT; http://www.oato.inaf.it/blazars/webt/),

as well as highenergy data from the Swift (UV and Xays) and Fermi (gammaray) satellites,
to study flux and spectral variability and correlations among emission in different bands. The
study focuses mainly on the major flare that occurred at the end of 2012, lasting until the
beginning of 2013, which was detected at all frequencies. This event is compared to the
previous outburst, occurred in 20062007. We also analyse optical polarimetric dat, which
give information on the magnetic field in the jet and on the interplay between the polarised
synchrotron radiation from the jet and the thermal emission from the accretion disc.

Poster L2

RADIO POWER, DISC LUMINOSITY
AND RADIO LOUDNESS REVISITED

Liu, Xiang
Han Zhenhua (Xinjiang Astronomical Observatory, CAS)

Xinjiang Astronomical Observatory, CAS; P.R. China

Abstract: We investigate the radio power, disc luminosity and radio loudness of AGN samples,
we find that there is a powerlaw correlation between the radio power and the disc
luminosity with the power law index less than unity, that the jet power is less efficient than
disc radiation with increasing accretion rate; second we know the radio loudness is negative
correlated with the disc luminosity, we find this negative correlation is just due to the power
law index of less than unity in the radio jet and disc luminosity connection. We will also
discuss possible disc models for interpretating these findings.
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Poster L3

ON THE RELATION OF ACCRETION RATE AND SPIN INDUCED JET
POWER IN LOW LUMINOSITY AGN

Liu, Xiang
Han Zhenhua (1, Xinjiang Astronomical Observatory, CAS, 2, University of Chinese Academy of Sciences); Zhang Zhen
(Xinjiang Astronomical Observatory, CAS)

Xinjiang Astronomical Observatory, CAS; P.R. China

Abstract: Powerful jets in high redshift quasars may be dominated by disk accretion, while
radio jets in low luminosity AGN may be dominated by the spin of black hole of AGN. We
investigate the radio powers ofthe low luminosity AGN and their possible relations to the
black hole spin and the accretion rate. The preliminary result will be presented.

Poster L4

USING RADIO JETS TO PROBE THE INTRA-CLUSTER MEDIUM: A
DETAILED STUDY OF PKS J0334-3900

Pratley, Luke
JohnstorHollitt, Melanie (Victoria University of Wellington); Dehghan, Siamak (Victoria University of Wellington);
Sun, Ming (Eureka Scientific, Inc.)

Victoria University of Wellington; New Zealand

Abstract: We present an indepth, multiwavelength study of the jets of the radio galaxy PKS
J0334-3900, which resides at the centre of Abell 3135. The spectmolarimetric radio
observations are combined with spectroscopic optical and-Kay data to illustrate the use of
tailed radio galaxies in revealing propeies of the intracluster medium (ICM). Australia
Telescope Compact Array (ATCA) observations at 1.4, 2.5, 4.6 and 8.6 GHz are presented with
a detailed analysis of the morphology and spectral indices which give physical parameters to
constrain the dynamial history of the galaxy. Using these constraints we produce a
simulation of PKS J03348900. We find that this particular morphology can be induced via a
combination of orbital motion due to a binary companion and the relative motion through the
ICM. Addifonally, we obtained rotation measure values along the line of sight to PKS J0334
3900, and using our simulation, we are able to infer the distance between the jets along the
line of sight to be 154 A+16 kpc, which when combined with the difference in rotian
measure between the jets provides a novel new way to estimate the average magnetic field
within a cluster. A lower limit to the cluster magnetic field was calculated to be 0.09 A+ 0.03

T EG. From these results, we hanbecosbdineddromthen at di f f
observations of tailed galaxies to infer information on the cluster environment, showing them

to be an important class of objects in next generation all sky surveys.
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Poster L5

DETAILED STUDY OF THE JETS IN CYGNUS A: EPISODIC JET EMISSION
AND NUCLEAR PROPER MOTION

Steenbrugge, Katrien Christine
Blundell, Katherine M. (Department of Physics, University of Oxford, UK);
Pyrzas, Stylianos (Instituto de Astronomia, Universidad Catolica del Norte, Chile)

Instituto de Astronomia, Universidad Catoélica del Norte, and Department of Physics, University of Oxford; Chile and
UK

Abstract: | will present a detailed, fresh analysis of the VLA and MERLIN radio data and
Chandra Xray image of the famous nearby powerful FR Il galaxy, Cygnus A. Theima
conclusions of this study are that the jets are precessing, with an opening angle of 1 degree.
From the precession modelling we derive a surprisingly low jet speed, with a best fit value of
0.35c. In the deep Xay image emission from a relic jet is defcted through low-Lorentz factor
electrons scattering CMB photons into the Xay band. Thus we conclude that there was at
least one earlier episode of jet activity in this AGN. Finally, we attribute the asymmetry in its
jet lengths, the offset of the nucles and the fact that the observed angle between both jets is
less than 180 degrees to the proper motion of the host galaxy through the cluster. The proper
motion is similar to the detected redshift offset the host galaxy has with the subcluster it
belongsto.
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Poster L6
GAMMA-RAY EMISSION FROM EXTENDED JET

Wagner, Stefan

LSW, U Heidelberg; Germany

Abstract: Gammaray emission was found to be a common feature among jedbminated AGN.
Non-thermal emission from relativistic particles is a genec feature of jetdominated sources,
and Comptonscattering and relativistic amplification frequently boosts emission into the GeV
or TeV range. While the basic ingredients in generating high gamrnay fluxes in the
unresolved cores of radieloud sourcesare similar to those in extended jets, empirical studies
are hampered by the poor angular resolution of current gammaay instruments. Neither
Fermi nor Imaging Atmospheric Cherenkov Telescopes (IACTs) provide the angular
resolution to image extended jets.In several sources strong indirect evidence, based on
spectral and temporal information suggests that extended jets contributed to the integrated
gammaray emission. Given the short radiative lifdgimes of highly energetic leptons
necessary for efficientCompton scattering, gammaay emission from extended jets provides
an additional tool to probe the sizes of the particle accelerators within extended jets and the
local physical conditions required for the distributed particle acceleration throughout the
extended jets. Likewise, the high degree of relativistic amplification required to explain the
apparent luminosities provides diagnostics of relativistic bulk motion outside the unresolved
cores. Based on a study of a four prototypical examples of diffeteBlazar types, the
implications from gammaray studies will be compared to the independent results based on
observations in the radio and Xray bands of the same sources. Despite limitations due to a
small number of sources, a sample study provides ingits into luminosity dependence of the
characteristics extracted from gammaray studies of extended jets. The paper closes with
predictions for deeper studies with Cherenkov telescope arrays of sources of different
characteristics.
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