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From the Editor

The Active Galaxies Newsletter is produced monthly. The deadline for contributions is the last day of the month. The Latex
macros for submitting abstracts and dissertation abstracts are appended to each issue of the newsletter and are also available
on the web page.

As always as editor of the newsletter I am very interested to hear any suggestions or feedback regarding the newsletter. So do
not hesitate in emailing me your suggestions.

Many thanks for your continued subscription.

Melanie Gendre

Abstracts of recently accepted papers

Feedback from Mass Outflows in Nearby Active Galactic Nuclei I. UV and X-ray Ab-
sorbers

D.M. Crenshaw1 and S.B. Kraemer2

1 Department of Physics and Astronomy, Georgia State University, Astronomy Offices, One Park Place South SE, Suite 700,
Atlanta, GA 30303; crenshaw@chara.gsu.edu
2 Institute for Astrophysics and Computational Sciences, Department of Physics, The Catholic University of America, Wash-
ington, DC 20064

We present an investigation into the impact of feedback from outflowing UV and X-ray absorbers in nearby (z < 0.04) AGN.
From studies of the kinematics, physical conditions, and variability of the absorbers in the literature, we calculate the possible
ranges in total mass outflow rate (Ṁout) and kinetic luminosity (LKE) for each AGN, summed over all of its absorbers. These
calculations make use of values (or limits) for the radial locations of the absorbers determined from variability, excited-state
absorption, and other considerations. From a sample of 10 Seyfert 1 galaxies with detailed photoionization models for their
absorbers, we find that 7 have sufficient constraints on the absorber locations to determine Ṁout and LKE . For the low-
luminosity AGN NGC 4395, these values are low, although we do not have sufficient constraints on the X-ray absorbers to
make definitive conclusions. At least 5 of the 6 Seyfert 1s with moderate bolometric luminosities (Lbol = 1043 − 1045 ergs
s−1) have mass outflow rates that are 10 – 1000 times the mass accretion rates needed to generate their observed luminosities,
indicating that most of the mass outflow originates from outside the inner accretion disk. Three of these (NGC 4051, NGC 3516,
and NGC 3783) have LKE in the range 0.5 – 5% Lbol, which is the range typically required by feedback models for efficient
self-regulation of black-hole and galactic bulge growth. At least 2 of the other 3 (NGC 5548, NGC 4151, and NGC 7469) have
LKE ≥ 0.1%Lbol, although these values may increase if radial locations can be determined for more of the absorbers. We
conclude that the outflowing UV and X-ray absorbers in moderate-luminosity AGN have the potential to deliver significant
feedback to their environments.
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Accepted by The Astrophysical Journal

E-mail contact: crenshaw@chara.gsu.edu,
preprint available at http://arxiv.org/abs/1204.6694

A POPULATION OF DUST-RICH QUASARS AT z ∼ 1.5

Y. Sophia Dai1,2, Jacqueline Bergeron3, Martin Elvis1, Alain Omont3, Jia-Sheng Huang1, Jamie Bock4,5, Asan-

tha Cooray6, Giovanni Fazio1, Evanthia Hatziminaoglou7, Edo Ibar8,9, Georgios E. Magdis10,11, Seb J. Oliver12,
Mathew J. Page13, Ismael Perez-Fournon14,15, Dimitra Rigopoulou10,16, Isaac G. Roseboom9, Douglas Scott17,
Myrto Symeonidis12, Markos Trichas1, Joaquin D. Vieira4, Christopher N. A. Willmer18, and Michael Zemcov4,5

1Harvard-Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge, MA 02138, USA
2Boston College, 140 Commonwealth Avenue, Chestnut Hill, MA 02468, USA
3Institut d’Astrophysique de Paris, UMR7095, 98bis boulevard Arago, F-75014, Paris, France
4California Institute of Technology, 1200 East California Boulevard, Pasadena CA 91125
5Jet Propulsion Laboratory, 4800 Oak Grove Drive, Pasadena, CA 91109, USA
6Department of Physics and Astronomy, University of California, Irvine, CA 92697-4575, USA
7ESO, Karl-Schwarzschild-Str. 2, 85748 Garching bei München, Germany
8UK Astronomy Technology Centre, Royal Observatory, Blackford Hill, Edinburgh EH9 3HJ, UK 9Institute for Astronomy,
University of Edinburgh, Royal Observatory, Blackford Hill, Edinburgh EH9 3HJ, UK
10Department of Astrophysics, Oxford University, Keble Road, Oxford OX1 3RH, UK
11CNRS/CEA Saclay, Service dÁstrophysique Orme des Merisiers, F-91191 Gif-sur-Yvette Cedex, France
12Astronomy Centre, Department of Physics and Astronomy, University of Sussex, Brighton BN1 9QH
13Mullard Space Science Laboratory, University College London, Holmbury St Mary, Dorking, Surrey RH5 6NT
14Instituto de Astrof́ısica de Canarias (IAC), E-38200 La Laguna, Tenerife, Spain
15Departamento de Astrof́ısica, Universidad de La Laguna (ULL), E-38205 La Laguna, Tenerife, Spain
16Space Science & Technology Department, Rutherford Appleton Laboratory, Chilton, Didcot, Oxfordshire OX11 0QX, UK
17Department of Physics and Astronomy, University of British Columbia, Vancouver, BC, V6T 1Z1, Canada
18Steward Observatory, University of Arizona, 933 North Cherry Avenue, Tucson, AZ 85721, USA

We report Herschel1 SPIRE (250, 350, and 500µm) detections of 32 quasars with redshifts 0.5 ≤ z < 3.6 from the Herschel

Multi-tiered Extragalactic Survey (HerMES2). These sources are from a MIPS 24µm flux-limited sample of 326 quasars in the
Lockman Hole Field. The extensive multi-wavelength data available in the field permit construction of the rest-frame spectral
energy distributions (SEDs) from ultraviolet to the mid-infrared for all sources, and to the far-infrared (FIR) for the 32 objects.
Most quasars with Herschel FIR detections show dust temperatures in the range of 25K – 60K, with a mean of 34K. The FIR
luminosities range from 1011.3 to 1013.5 solar luminosity, qualifying most of their hosts as ultra- or hyper-luminous infrared
galaxies. These FIR-detected quasars may represent a dust-rich population, but with lower redshifts and fainter luminosities
than quasars observed at ∼ 1mm. However, their FIR properties cannot be predicted from shorter wavelengths (0.3–20 µm, rest
frame), and the bolometric luminosities derived using the 5100 Å index may be underestimated for these FIR-detected quasars.
Regardless of redshift, we observed a decline in the relative strength of FIR luminosities for quasars with higher near-infrared
luminosities.

Accepted by ApJ.

E-mail contact: ydai@cfa.harvard.edu,
preprint available at http://arxiv.org/abs/1205.1808

1 Herschel is a ESA space observatory with science instruments provided by European-led Principal Investigator consortia and with
important participation from NASA.

2http://hermes.sussex.ac.uk
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The Lick AGN Monitoring Project 2011: Dynamical Modeling of the Broad Line Region
in Mrk 50

Anna Pancoast1, Brendon J. Brewer1, Tommaso Treu1, Aaron J. Barth2, Vardha N. Bennert1,3, Gabriela

Canalizo4, Alexei V. Filippenko5, Elinor L. Gates6, Jenny E. Greene7, Weidong Li5, Matthew A. Malkan8,

David J. Sand1,9, Daniel Stern10, Jong-Hak Woo11, Roberto J. Assef10,12, Hyun-Jin Bae13, Tabitha Buehler14, S.

Bradley Cenko5, Kelsey I. Clubb5, Michael C. Cooper2,15, Aleksandar M. Diamond-Stanic16,17, Kyle D. Hiner4,

Sebastian F. Hönig1, Michael D. Joner14, Michael T. Kandrashoff5, C. David Laney14, Mariana S. Lazarova4,

A. M. Nierenberg1, Dawoo Park11, Jeffrey M. Silverman5,18, Donghoon Son11, Alessandro Sonnenfeld1, Shawn

J. Thorman2, Erik J. Tollerud2, Jonelle L. Walsh2,19, and Richard Walters20

1Department of Physics, University of California,Santa Barbara, CA 93106, USA
2Department of Physics and Astronomy, 4129 Frederick Reines Hall, University of California, Irvine, CA, 92697-4575, USA
3Physics Department, California Polytechnic State University, San Luis Obispo, CA 93407, USA
4Department of Physics and Astronomy, University of California, Riverside, CA 92521, USA
5Department of Astronomy, University of California, Berkeley, CA 94720-3411, USA
6Lick Observatory, P. O. Box 85, Mount Hamilton, CA 95140, USA
7Department of Astrophysical Sciences, Princeton University, Princeton, NJ 08544, USA
8Department of Physics and Astronomy, University of California, Los Angeles, CA 90095-1547, USA
9Las Cumbres Observatory Global Telescope Network, 6740 Cortona Drive, Suite 102, Santa Barbara, CA 93117, USA
10Jet Propulsion Laboratory, California Institute of Technology, 4800 Oak Grove Boulevard, Pasadena, CA 91109, USA
11Astronomy Program, Department of Physics and Astronomy, Seoul National University, Seoul 151-742, Republic of Korea
12NASA Postdoctoral Program Fellow
13Department of Astronomy and Center for Galaxy Evolution Research, Yonsei University, Seoul 120-749, Republic of Korea
14Department of Physics and Astronomy, N283 ESC, Brigham Young University, Provo, UT 84602-4360, USA
15Hubble Fellow
16Southern California Center for Galaxy Evolution Fellow
17Center for Astrophysics and Space Sciences, University of California, San Diego, CA 92093-0424, USA
18Physics Division, Lawrence Berkeley National Laboratory, 1 Cyclotron Road, Berkeley, CA 94720, USA
19Department of Astronomy, The University of Texas at Austin, Austin, TX 78712, USA
20Caltech Optical Observatories, California Institute of Technology, Pasadena, CA 91125, USA

We present dynamical modeling of the broad line region (BLR) in the Seyfert 1 galaxy Mrk 50 using reverberation mapping
data taken as part of the Lick AGN Monitoring Project (LAMP) 2011. We model the reverberation mapping data directly,
constraining the geometry and kinematics of the BLR, as well as deriving a black hole mass estimate that does not depend on
a normalizing factor or virial coefficient. We find that the geometry of the BLR in Mrk 50 is a nearly face-on thick disk, with a
mean radius of 9.6+1.2

−0.9 light days, a width of the BLR of 6.9+1.2
−1.1 light days, and a disk opening angle of 25± 10 degrees above

the plane. We also constrain the inclination angle to be 9+7
−5 degrees, close to face-on. Finally, the black hole mass of Mrk 50 is

inferred to be log10(MBH/M⊙) = 7.57+0.44
−0.27 . By comparison to the virial black hole mass estimate from traditional reverberation

mapping analysis, we find the normalizing constant (virial coefficient) to be log10 f = 0.78+0.44
−0.27 , consistent with the commonly

adopted mean value of 0.74 based on aligning the MBH-σ* relation for AGN and quiescent galaxies. While our dynamical model
includes the possibility of a net inflow or outflow in the BLR, we cannot distinguish between these two scenarios.

Accepted by ApJ

E-mail contact: pancoast@physics.ucsb.edu,
preprint available at arXiv:1205.3789

Exploring the relation between (sub-)millimeter radiation and γ-ray emission in blazars
with Planck and Fermi

J. León-Tavares1, E. Valtaoja2, P. Giommi3, G. Polenta3,4, M. Tornikoski1, A. Lähteenmäki1, D. Gasparrini3,

S. Cutini3

1 Aalto University Metsähovi Radio Observatory, Metsähovintie 114, FIN-02540 Kylmälä, Finland
2 Tuorla Observatory, Department of Physics and Astronomy, University of Turku, 20100 Turku, Finland
3 ASI Science Data Center, ASDC c/o ESRIN, via G. Galilei, 00044 Frascati, Italy
3 INAF - Osservatorio Astronomico di Roma, via di Frascati 33, 00040, Monte Porzio Catone, Italy

The coexistence of Planck and Fermi satellites in orbit has enabled the exploration of the connection between the (sub-
)millimeter and γ-ray emission in a large sample of blazars. We find that the γ-ray emission and the (sub-)mm luminosities are
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correlated over five orders of magnitude, Lγ ∝ L(sub−)mm. However, this correlation is not significant at some frequency bands
when simultaneous observations are considered. The most significant statistical correlations, on the other hand, arise when
observations are quasi-simultaneous within 2 months. Moreover, we find that sources with an approximate spectral turnover in
the middle of the mm-wave regime are more likely to be strong γ-ray emitters. These results suggest a physical relation between
the newly injected plasma components in the jet and the high levels of γ-ray emission.

Accepted by ApJ

E-mail contact: leon@kurp.hut.fi,
preprint available at arXiv:1204.3589

The nature of the jet-driven outflow in the radio galaxy 3C 305

M.J. Hardcastle1, F. Massaro2,3, D.E. Harris2, S.A. Baum4,5, S. Bianchi6, M. Chiaberge7,8,9, R. Morganti10,11,

C.P. O’Dea12,2, and A. Siemiginowska2

1 School of Physics, Astronomy & Mathematics, University of Hertfordshire, College Lane, Hatfield AL10 9AB, UK
2 Harvard-Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge, MA 02138, USA
3 SLAC National Laboratory and Kavli Institute for Particle Astrophysics and Cosmology, 2575 Sand Hill Road, Menlo Park,
CA 94025, USA
4 Chester F. Carlson Center for Imaging Science, Rochester Institute of Technology, Rochester, NY 14623, USA
5 Radcliffe Institute for Advanced Study, 10 Garden Street, Cambridge, MA 02138, USA
6 Dipartimento di Fisica, Università degli Studi Roma Tre, via della Vasca Navale 84, 00146 Roma, Italy
7 Space Telescope Science Institute, Baltimore, MD 21218, USA
8 Center for Astrophysical Sciences, Johns Hopkins University, 3400 N. Charles Street Baltimore, MD 21218, USA
9INAF - Istituto di Radioastronomia di Bologna, via Gobetti 101 40129 Bologna, Italy
10 ASTRON, P.O. Box 2, 7990 AA Dwingeloo, The Netherlands
11 Kapteyn Astronomical Institute, University of Groningen, P.O. Box 800, 9700 AV Groningen, The Netherlands
12 Department of Physics, Rochester Institute of Technology, 54 Lomb Memorial Drive, Rochester, NY 14623, USA

We present Chandra X-ray and VLA radio observations of the radio galaxy 3C 305. The X-ray observations reveal the details of
the previously known extended X-ray halo around the radio galaxy. We show using X-ray spectroscopy that the X-ray emission
is consistent with being shock-heated material and can be modelled with standard collisional-ionization models, rather than
being photoionized by the active nucleus. On this basis, we can make a self-consistent model in which the X-ray-emitting plasma
is responsible for the depolarization of some regions of the radio emission from the jets and hotspots, and to place lower and
upper limits on the magnetic field strength in the depolarizing medium. On the assumption that the X-ray-emitting material,
together with the previously-known extended emission-line region and the outflow in neutral hydrogen, are all being driven out
of the centre of the galaxy by an interaction with the jets, we derive a detailed energy budget for the radio galaxy, showing
that the X-ray-emitting gas dominates the other phases in terms of its energy content. The power supplied by the jets must be
∼ 1043 erg s−1.

Accepted by MNRAS

E-mail contact: m.j.hardcastle@herts.ac.uk,
preprint available at http://arxiv.org/abs/1205.0962

Chandra Observations of the Nuclear Star Cluster and Ultraluminous X-ray Sources in
NGC 2139

Joseph C. Shields1, Torsten Böker2, Luis C. Ho3, Hans-Walter Rix4, Roeland P. van der Marel5, and C. Jakob

Walcher6

1 Department of Physics & Astronomy, Ohio University, Clippinger Labs 251, Athens, OH 45701
2 European Space Agency, Keplerlaan 1, 200AG Noordwijk, The Netherlands
3 The Observatories of the Carnegie Institution for Science, 813 Santa Barbara St., Pasadena, CA 91101
4 Max-Planck-Institut für Astronomie, Konigstuhl 17, Heidelberg, 69117 Germany
5 Space Telescope Science Institute, 3700 San Martin Dr., Baltimore, MD 21218
6 Leibniz-Institut für Astrophysik Potsdam (AIP), An der Sternwarte 16, 14482 Potsdam, Germany
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We report Chandra observations of the Scd galaxy NGC 2139, which is known to host a recently formed (107.6 yrs) nuclear star
cluster. The star cluster is undetected in X-rays, with an upper bound on 0.5-7 keV luminosity of LX < 7.1×1037 erg s−1. This
bound implies a bolometric accretion luminosity < 0.3% of the Eddington luminosity for a black hole with the mass (∼ 3400
M⊙) expected from extrapolation of the M − σ relation. The lack of X-ray emission indicates that a black hole, if present, is
not undergoing significant accretion at the current time. While the central cluster is undetected, the data reveal a substantial
population of bright X-ray point sources elsewhere in this galaxy, with eight qualifying as ultraluminous X-ray sources with
LX > 1039 erg s−1. We use archival Hubble Space Telescope images to identify candidate optical counterparts for seven Chandra

sources, which in most cases have optical luminosities and spatial profiles consistent with star clusters. Compared with other
galaxies, the number of luminous X-ray sources in NGC 2139 is larger by a factor of ∼ 4−10 than expected based on its present
star formation rate and stellar mass. This finding can be understood if NGC 2139 has concluded a burst of star formation in the
recent past, and suggests that this galaxy could be important for testing the use of X-ray source populations as a chronometer
of star formation history.

Accepted by Astron. J.

E-mail contact: shields@phy.ohiou.edu,
preprint available at http://arxiv.org/abs/1205.3191

Fundamental properties of Fanaroff-Riley II radio galaxies investigated via Monte Carlo
simulations

A. D. Kapińska1,2, P. Uttley1,3 & C.R. Kaiser1

1 School of Physics & Astronomy, University of Southampton, Southampton SO17 1BJ, U.K.
2 Institute of Cosmology & Gravitation, University of Portsmouth, Portsmouth PO1 3FX, U.K.
3 Astronomical Institute ‘Anton Pannekoek’, University of Amsterdam, Science Park 904, 1098 XH, Amsterdam, Netherlands

Radio galaxies and quasars are among the largest and most powerful single objects known and are believed to have had a
significant impact on the evolving Universe and its large scale structure. We explore the intrinsic and extrinsic properties of
the population of Fanaroff-Riley II (FR II) objects, that is their kinetic luminosities, lifetimes, and the central densities of their
environments. In particular, the radio and kinetic luminosity functions of these powerful radio sources are investigated using
the complete, flux limited radio catalogues of 3CRR and Best et al.. We construct multidimensional Monte Carlo simulations
using semi-analytical models of FR II source time evolution to create artificial samples of radio galaxies. Unlike previous
studies, we compare radio luminosity functions found with both the observed and simulated data to explore the best-fitting
fundamental source parameters. The new Monte Carlo method we present here allows us to: (i) set better limits on the
predicted fundamental parameters of which confidence intervals estimated over broad ranges are presented, and (ii) generate
the most plausible underlying parent populations of these radio sources. Moreover, as has not been done before, we allow the
source physical properties (kinetic luminosities, lifetimes and central densities) to co-evolve with redshift, and we find that
all the investigated parameters most likely undergo cosmological evolution. Strikingly, we find that the break in the kinetic
luminosity function must undergo redshift evolution of at least (1 + z)3. The fundamental parameters are strongly degenerate,
and independent constraints are necessary to draw more precise conclusions. We use the estimated kinetic luminosity functions
to set constraints on the duty cycles of these powerful radio sources. A comparison of the duty cycles of powerful FR IIs with
those determined from radiative luminosities of AGN of comparable black hole mass suggests a transition in behaviour from
high to low redshifts, corresponding to either a drop in the typical black hole mass of powerful FR IIs at low redshifts, or a
transition to a kinetically-dominated, radiatively-inefficient FR II population.

Accepted by MNRAS.

E-mail contact: anna.kapinska@port.ac.uk,
preprint available at arXiv: astro-ph/1205.5905
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