Active An electronic publication dedicated to Galaxies the observation and theory of Newsletter active galaxies

No. 186 — SEPTEMBER 2012 Editor: Melanie Gendre (agnews@manchester.ac.uk)

Accepted Abstracts - Submitted Abstracts - Thesis Abstracts Jobs Adverts - Meetings Adverts - Special Announcements

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

Microlensing of the broad line region in 17 lensed quasars

D. Sluse^{1,2}, D. Hutsemékers^3, F. Courbin^4, G. Meylan^4, J. Wambsganss^1

1 Astronomisches Rechen-Institut am Zentrum für Astronomie der Universität Heidelberg Mönchhofstrasse 12-14, 69120 Heidelberg, Germany 2 Argelander-Institut für Astronomie, Auf dem Hügel 71, 53121 Bonn, Germany 3 F.R.S.-FNRS, Institut d’Astrophysique et de Géophysique, Université de Liège, Allée du 6 Août 17, B5c, 4000 Liège, Belgium 4 Laboratoire d’Astrophysique, Ecole Polytechnique Fédérale de Lausanne (EPFL), Observatoire de Sauverny, 1290 Versoix, Switzerland

When an image of a strongly lensed quasar is microlensed, the different components of its spectrum are expected to be differentially magnified owing to the different sizes of the corresponding emitting region. Chromatic changes are expected to be observed in the continuum while the emission lines should be deformed as a function of the size, geometry and kinematics of the regions from which they originate. Microlensing of the emission lines has been reported only in a handful of systems so far. In this paper we search for microlensing deformations of the optical spectra of pairs of images in 17 lensed quasars with bolometric luminosities between 10^{44.7−47.4} erg/s and black hole masses 10^{7.6−9.8} M⊙. This sample is composed of 13 pairs of previously unpublished spectra and four pairs of spectra from literature. Our analysis is based on a simple spectral decomposition technique which allows us to isolate the microlensed fraction of the flux independently of a detailed modeling of the quasar emission lines. Using this technique, we detect microlensing of the continuum in 85% of the systems. Among them, 80% show microlensing of the broad emission lines. Focusing on the most common emission lines in our spectra (C iii and Mg ii) we detect microlensing of either the blue or the red wing, or of both wings with the same amplitude. This observation implies that the broad line region is not in general spherically symmetric. In addition, the frequent detection of microlensing of the blue and red wings independently but not simultaneously with a different amplitude, does not support existing microlensing simulations of a biconical outflow. Our analysis also provides the intrinsic flux ratio between the lensed images and the magnitude of the microlensing affecting the continuum. These two quantities are particularly relevant for the determination of the fraction of matter in clumpy form in galaxies and for the detection of dark matter substructures via the identification of flux ratio anomalies.

Astronomy and Astrophysics, 544, A62

E-mail contact: dsluse@astro.uni-bonn.de preprint available at ArXiv:1206.0731

GOODS-Herschel: Ultra-deep XMM-Newton observations reveal AGN/star-formation connection

E. Rovilos^{1,2}, A. Comastri^1, R. Gilli^1, I. Georgantopoulos^{1,3} , P. Ranalli^{1,3}, C. Vignali^{4,1}, E. Lusso^5, N. Cappelluti^1, G. Zamorani^1, D. Elbaz^6, M. Dickinson^7, H. S. Hwang^8, V. Charmandaris^{9,10}, R. J. Ivison^{11,12} , A. Merloni^{13}, E. Daddi^6, F. J. Carrera^{14} , W. N. Brandt^{15} , J. R. Mullaney^{6,2}, D. Scott^{16} , D. M. Alexander^2, A. Del Moro^2, G. Morrison^{17,18} , E. J. Murphy^{19}, B. Altieri^{20}, H. Aussel^6, H. Dannerbauer^{6,21}, J. Kartaltepe^7, R. Leiton^{6,22}, G. Magdis^{23}, B. Magnelli^{13}, P. Popesso^{13} and I. Valtchanov^{20}

1 INAF-Osservatorio Astronomico di Bologna, via Ranzani 1, 40127, Bologna, Italy 2 Department of Physics, Durham University, South Road, Durham, DH1, 3LE, UK 3 Institute of Astronomy & Astrophysics, National Observatory of Athens, Palaia Penteli, 15236, Athens, Greece 4 Dipartimento di Astronomia, Università di Bologna, via Ranzani 1, 40127, Bologna, Italy 5 Max Planck Institut für Astronomie, Königstuhl 17, D-69117, Heidelberg, Germany 6 Laboratoire AIM, CEA/DSM-CNRS-Université Paris Diderot, IRFU/Service d’Astrophysique, Bât.709, CEA-Saclay, 91191 Gifsur-Yvette Cedex, France 7 National Optical Astronomy Observatory, 950 North Cherry Avenue, Tucson, AZ 85719, USA 8 Smithsonian Astrophysical Observatory, 60 Garden Street, Cambridge, MA 02138, USA 9 Department of Physics and Institute of Theoretical & Computational Physics, University of Crete, GR-71003, Heraklion, Greece 10 IESL/Foundation for Research & Technology-Hellas, GR-71110, Heraklion, Greece and Chercheur Associé, Observatoire de Paris, F-75014 Paris, France 11 UK Astronomy Technology Centre, Science and Technology Facilities Council, Royal Observatory, Blackford Hill, Edinburgh EH9 3HJ, UK 12 Institute for Astronomy, University of Edinburgh, Blackford Hill, Edinburgh EH9 3HJ, UK 13 Max-Planck-Institut für extraterrestrische Physik, Giessenbachstraße, 85471, Garching bei München, Germany 14 Instituto de Física de Cantabria (CSIC-Universidad de Cantabria), Avenida de los Castros, 39005 Santander, Spain 15 Department of Astronomy and Astrophysics, Pennsylvania State University, 525 Davey Laboratory, University Park, PA 16802, USA 16 Department of Physics and Astronomy, University of British Columbia, Vancouver, BC V6T 1Z1, Canada 17 Institute for Astronomy, University of Hawaii, Manoa, HI 96822, USA 18 Canada–France–Hawaii Telescope Corp., Kamuela, HI 96743, USA 19 Observatories of the Carnegie Institution for Science, 813 Santa Barbara Street, Pasadena, CA 91101, USA 20 Herschel Science Centre, European Space Astronomy Centre, Villanueva de la Cañada, 28691 Madrid, Spain 21 Universität Wien, Institut für Astronomie, Türkenschanzstraße 17, 1180 Wien, Austria 22 Astronomy Department, Universidad de Concepción, Concepción, Chile 23 Department of Physics, University of Oxford, Keble Road, Oxford OX1 3RH, UK

Models of galaxy evolution assume some connection between the AGN and star formation activity in galaxies. We use the multi-wavelength information of the CDFS to assess this issue. We select the AGNs from the 3 Ms XMM-Newton survey and measure the star-formation rates of their hosts using data that probe rest-frame wavelengths longward of 20 μm, predominantly from deep 100 μm and 160 μm Herschel observations, but also from Spitzer MIPS-70 μm. Star-formation rates are obtained from spectral energy distribution fits, identifying and subtracting an AGN component. Our sample consists of sources in the z ≈ 0.5 − 4 redshift range, with star-formation rates SFR ≈ 10^1 − 10^3 M⊙ yr^{−1} and stellar masses M⋆ ≈ 10^{10} − 10^{11.5} M⊙. We divide the star-formation rates by the stellar masses of the hosts to derive specific star-formation rates (sSFR) and find evidence for a positive correlation between the AGN activity (proxied by the X-ray luminosity) and the sSFR for the most active systems with X-ray luminosities exceeding Lx ≃ 10^{43} erg s^{−1} and redshifts z > 1. We do not find evidence for such a correlation for lower luminosity systems or those at lower redshifts, consistent with previous studies. We do not find any correlation between the SFR (or the sSFR) and the X-ray absorption derived from high-quality XMM-Newton spectra either, showing that the absorption is likely to be linked to the nuclear region rather than the host, while the star-formation is not nuclear. Comparing the sSFR of the hosts to the characteristic sSFR of star-forming galaxies at the same redshift (the so-called “main sequence”) we find that the AGNs reside mostly in main-sequence and starburst hosts, reflecting the AGN - sSFR connection; however the infrared selection might bias this result. Limiting our analysis to the highest X-ray luminosity AGNs (X-ray QSOs with Lx > 10^{44} erg s^{−1}), we find that the highest-redshift QSOs (with z > 2) reside predominantly in starburst hosts, with an average sSFR more than double that of the “main sequence”, and we find a few cases of QSOs at z ≈ 1.5 with specific star-formation rates compatible with the main-sequence, or even in the “quiescent” region. Finally, we test the reliability of the colour-magnitude diagram (plotting the rest-frame optical colours against the stellar mass) in assessing host properties, and find a significant correlation between rest-frame colour (without any correction for AGN contribution or dust extinction) and sSFR excess relative to the “main sequence” at a given redshift. This means that the most “starbursty” objects have the bluest rest-frame colours.

Accepted by A&A

E-mail contact: emmanouil.rovilos@durham.ac.uk, preprint available at ArXiv:1207.7129

Broad Absorption Line Disappearance on Multi-Year Timescales in a Large Quasar Sample

N. Filiz Ak^{1,2,3}, W. N. Brandt^{1,2} , P. B. Hall^4, D. P. Schneider^{1,2}, S. F. Anderson^5, R. R. Gibson^5, B. F. Lundgren^6, A. D. Myers^7, P. Petitjean^8, Nicholas P. Ross^9, Yue Shen^{10}, D. G. York^{11}, D. Bizyaev^{12}, J. Brinkmann^{12}, E. Malanushenko^{12}, D. J. Oravetz^{12}, K. Pan^{12}, A. E. Simmons^{12}, B. A. Weaver^{13}

1Department of Astronomy & Astrophysics, Pennsylvania State University, University Park, PA, 16802, USA 2Institute for Gravitation and the Cosmos, Pennsylvania State University, University Park, PA 16802, USA 3Faculty of Sciences, Department of Astronomy and Space Sciences, Erciyes University, 38039 Kayseri, Turkey 4Department of Physics and Astronomy, York University, 4700 Keele St., Toronto, Ontario, M3J 1P3, Canada 5Astronomy Department, University of Washington, Seattle, WA 98195, USA 6Department of Physics, Yale University, New Haven, CT 06511, USA 7Department of Physics and Astronomy, University of Wyoming, Laramie, WY 82071, USA 8Universite Paris 6, Institut d’Astrophysique de Paris, 75014, Paris, France 9Lawrence Berkeley National Laboratory, 1 Cyclotron Road, Berkeley, CA 92420, USA 10Harvard-Smithsonian Center for Astrophysics, 60 Garden St., MS-51, Cambridge, MA 02138, USA 11Department of Astronomy & Astrophysics, and Enrico Fermi Institute, The University of Chicago, 5640 S. Ellis Ave., Chicago, IL 60637, USA 12Apache Point Observatory, P.O. Box 59, Sunspot, NM 88349-0059, USA 13Center for Cosmology and Particle Physics, New York University, New York, NY 10003 USA

We present 21 examples of C iv Broad Absorption Line (BAL) trough disappearance in 19 quasars selected from systematic multiepoch observations of 582 bright BAL quasars (1.9 < z < 4.5) by the Sloan Digital Sky Survey-I/II (SDSS-I/II) and SDSS-III. The observations span 1.1–3.9 yr rest-frame timescales, longer than have been sampled in many previous BAL variability studies. On these timescales, ≈ 2.3% of C iv BAL troughs disappear and ≈ 3.3% of BAL quasars show a disappearing trough. These observed frequencies suggest that many C iv BAL absorbers spend on average at most a century along our line of sight to their quasar. Ten of the 19 BAL quasars showing C iv BAL disappearance have apparently transformed from BAL to non-BAL quasars; these are the first reported examples of such transformations. The BAL troughs that disappear tend to be those with small-to-moderate equivalent widths, relatively shallow depths, and high outflow velocities. Other non-disappearing C iv BALs in those nine objects having multiple troughs tend to weaken when one of them disappears, indicating a connection between the disappearing and non-disappearing troughs, even for velocity separations as large as 10000–15000 km s^{−1}. We discuss possible origins of this connection including disk-wind rotation and changes in shielding gas.

Accepted by The Astrophysical Journal

E-mail contact: nfilizak@astro.psu.edu, preprint available at ArXiv:1208.0836

The Effects of Disc Winds on the Spectrum and Black Hole Growth Rate of Active Galactic Nuclei

Oren Slone^1 and Hagai Netzer^1

1 School of Physics and Astronomy, Tel Aviv University, Tel Aviv 69978, Israel

Several properties of the standard α-disc model for active galactic nuclei (AGN) are not entirely consistent with AGN observations. As well as such discrepencies, observations show evidence for the existence of high mass outflow winds originating from the vicinity of the active black hole (BH). Such winds may originate from various parts of the disc and could change the local accretion rate which should alter the emitted spectral energy distribution (SED) and affect the global disc luminosity and the BH growth rate. The new calculations presented here show the effects of several types of winds on the observed and inferred disc properties. Some wind profiles can have a profound effect on the observed SED and can perhaps explain the poorly understood deviations of AGN spectra from standard disc spectra. We show a factor ∼ 2 possible error in estimating the disc luminosity and larger deviations in estimating L/L_{Edd}. The BH growth rate computed without taking the effects of wind into account may be significantly over-estimated. We also suggest a practical way to use the observed SED in order to make first order corrections to BH growth rate and account for the effects of disc winds.

Accepted by MNRAS arXiv:1207.7074

E-mail contact: netzer@wise.tau.ac.il, preprint available at ArXiv:1207.7074

X-ray polarimetry as a new tool to discriminate reflection from absorption scenarios – Predictions for MCG-6-30-15

F. Marin^1, R. W. Goosmann^1, M. Dovčiak^2, F. Muleri^3, D. Porquet^1, N. Grosso^1, V. Karas^2 and G. Matt^4

1 Observatoire Astronomique de Strasbourg, Université de Strasbourg, CNRS, UMR 7550, 11 rue de l’Université, 67000 Strasbourg, France 2 Astronomical Institute of the Academy of Sciences, Bočni II 1401, 14131 Prague, Czech Republic 3 INAF/IAPS, Via del Fosso del Cavaliere 100, I-00133 Roma, Italy 4 Dipartimento di Fisica, Universitá degli Studi Roma Tre, Via della Vasca Navale 84, I-00146 Roma, Italy

We present modelling of X-ray polarisation spectra emerging from the two competing scenarios that are proposed to explain the broad Fe Kα line in the Seyfert 1 galaxy MCG-6-30-15. The polarisation signature of complex absorption is studied for a partial covering scenario using a clumpy wind and compared to a reflection model based on the lamp-post geometry. The shape of the polarisation percentage and angle as a function of photon energy are found to be distinctly different between the reflection and the absorption case. Relativistic reflection produces significantly stronger polarisation in the 1–10 keV energy band than absorption. The spectrum of the polarisation angle adds additional constraints: in the absorption case it shows a constant shape, whereas the relativistic reflection scenario typically leads to a smooth rotation of the polarisation angle with photon energy. Based on this work, we conclude that a soft X-ray polarimeter on-board a small X-ray satellite may already discriminate between the absorption and the reflection scenario. A promising opportunity may arise with the X-ray Imaging Polarimetry Explorer (XIPE) mission, which has been proposed to ESA in response to a small-size (S-class) mission call due for launch in 2017.

Accepted by MNRAS

E-mail contact: frederic.marin@astro.unistra.fr, preprint available at ArXiv:1208.3314

The central structure of Broad Absorption Line QSOs: observational characteristics in the cm-mm wavelength domain

G Bruni^{1,2,3}, K-H Mack^1, D Dallacasa^{1,2}, F M Montenegro-Montes^4, C R Benn^5, R Carballo^6, J I González- Serrano^7, J Holt^8 and F Jiménez-Luján^{3,5,7}

1INAF-Istituto di Radioastronomia, via Piero Gobetti, 101, I-40129 Bologna, Italy 2Università di Bologna, Dip. di Astronomia, via Ranzani, 1, I-40127 Bologna, Italy 3Dpto. de Física Moderna, Univ. de Cantabria, Avda de los Castros s/n, E-39005 Santander, Spain 4European Southern Observatory, Alonso de Córdova 3107, Vitacura, Casilla 19001, Santiago, Chile 5Isaac Newton Group, Apartado 321, E-38700 Santa Cruz de La Palma, Spain 6Dpto. de Matemática Aplicada y Ciencias de la Computación, Univ. de Cantabria, ETS Ingenieros de Caminos, Canales y Puertos, Avda de los Castros s/n, E-39005 Santander, Spain 7Instituto de Física de Cantabria (CSIC-Universidad de Cantabria), Avda. de los Castros s/n, E-39005 Santander, Spain 8Leiden Observatory, Leiden University, P.O. Box 9513, NL-2300 RA Leiden, The Netherlands

Accounting for ∼20% of the total QSO population, Broad Absorption Line QSOs are still an unsolved problem in the AGN context. They present wide troughs in the UV spectrum, due to material with velocities up to 0.2 c toward the observer. The two models proposed in literature try to explain them as a particular phase of the evolution of QSOs or as normal QSOs, but seen from a particular line of sight.

We built a statistically complete sample of Radio-Loud BAL QSOs, and carried out an observing campaign to piece together the whole spectrum in the cm wavelength domain, and highlight all the possible differences with respect to a comparison sample of Radio-Loud non-BAL QSOs. VLBI observations at high angular resolution have been performed, to study the pc-scale morphology of these objects. Finally, we tried to detect a possible dust component with observations at mm-wavelengths. Results do not seem to indicate a young age for all BAL QSOs. Instead a variety of orientations and morphologies have been found, constraining the outflows foreseen by the orientation model to have different possible angles with respect to the jet axis.

Accepted by Journal of Physics Conf. Ser. 372 012031

E-mail contact: bruni@ira.inaf.it, on-line edition available at http://dx.doi.org

Measuring the jet power of flat spectrum radio quasars

S. S. Shabala^1, J. S. Santoso^1 and L. E. H. Godfrey^2

1 School of Mathematics and Physics, Private Bag 37, University of Tasmania, Hobart, TAS 7001, Australia 2 International Centre for Radio Astronomy Research, Curtin University, GPO Box U1987, Perth, Western Australia 6845, Australia

We use frequency-dependent position shifts of flat spectrum radio cores to estimate the kinetic power of AGN jets. We find a correlation between the derived jet powers and AGN narrow-line luminosity, consistent with the well-known relation for radio galaxies and steep spectrum quasars. This technique can be applied to intrinsically weak jets even at high redshift.

Accepted by Astrophysical Journal.

E-mail contact: Stanislav.Shabala@utas.edu.au, preprint available at ArXiv:1208.1614

BL LAC PKS B1144−379: an extreme scintillator

R. J. Turner^1, S. P. Ellingsen^1, S. S. Shabala^1, J. Blanchard^1, J. E. J. Lovell^1, J. N. McCallum^1 and G. Cimò^2

1 School of Mathematics and Physics, Private Bag 37, University of Tasmania, Hobart, TAS 7001, Australia 2 Joint Institute for VLBI in Europe, Postbus 2, 7990 AA Dwingeloo, Netherlands

Rapid variability in the radio flux density of the BL Lac object PKS B1144−379 has been observed at four frequencies, ranging from 1.5 to 15 GHz, with the VLA and the University of Tasmania’s Ceduna antenna. Intrinsic and line of sight effects were examined as possible causes of this variability, with interstellar scintillation best explaining the frequency dependence of the variability timescales and modulation indices. This scintillation is consistent with a compact source 12–25 μas, or 0.1–0.2 pc in size. The inferred brightness temperature for PKS B1144−379 (assuming that the observed variations are due to scintillation) is 1.3 × 10^{14} K at 4.9 GHz, with approximately 10 percent of the total flux in the scintillating component. We show that scintillation surveys aimed at identifying variability timescales of days to weeks are an effective way to identify the AGN with the highest brightness temperatures.

Accepted by Astrophysical Journal Letters.

E-mail contact: Stanislav.Shabala@utas.edu.au, preprint available at ArXiv:1206.6914

Thesis Abstracts

Cosmological Evolution of Supermassive Black Holes in the Centres of Galaxies.

Anna D. Kapińska

Thesis work conducted at: School of Physics & Astronomy, University of Southampton, U.K. Current address: Institute of Cosmology & Gravitation, University of Portsmouth, Dennis Sciama Building, Burnaby Road, PO1 3FX Portsmouth, U.K.

Electronic mail: anna.kapinska@port.ac.uk

Ph.D dissertation directed by: Dr. Christian R. Kaiser, Dr. Phil Uttley, Dr. Thomas J. Maccarone

Ph.D degree awarded: June 2012

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. Their jets inject a significant amount of energy into the surrounding medium, hence they can provide useful information in the study of the density and evolution of the intergalactic and intracluster medium. The jet activity is also believed to regulate the growth of massive galaxies via the AGN feedback.

In this thesis I explore the intrinsic and extrinsic physical properties of the population of Fanaroff-Riley II (FR II) objects, i.e. their kinetic luminosities, lifetimes, and 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 BRL. I 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, I compare radio luminosity functions found with both the observed and simulated data to explore the best-fitting fundamental source parameters. The Monte Carlo method presented here allows one 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, I allow the source physical properties to co-evolve with redshift, and I find that all the investigated parameters most likely undergo cosmological evolution; however these parameters are strongly degenerate, and independent constraints are necessary to draw more precise conclusions. Furthermore, since it has been suggested that low luminosity FR IIs may be distinct from their powerful equivalents, I attempt to investigate fundamental properties of a sample of low redshift, low radio luminosity density radio galaxies. Based on SDSS-FIRST-NVSS radio sample I construct a low frequency (325 MHz) sample of radio galaxies and attempt to explore the fundamental properties of these low luminosity radio sources. The results are discussed through comparison with the results from the powerful radio sources of the 3CRR and BRL samples.

Finally, I investigate the total power injected by populations of these powerful radio sources at various cosmological epochs and discuss the significance of the impact of these sources on the evolving Universe. Remarkably, sets of two degenerate fundamental parameters, the kinetic luminosity and maximum lifetimes of radio sources, despite the degeneracy provide particularly robust estimates of the total power produced by FR IIs during their lifetimes. This can be also used for robust estimations of the quenching of the cooling flows in cluster of galaxies.

Full text available at http://eprints.soton.ac.uk and ADS

Meetings

Nuclei of Seyfert galaxies and QSOs - Central engine & conditions of star formation

Bonn, Germany 6-8 Nov. 2012

Webpage: http://astro.uni-koeln.de/Seyfert2012 Email: seyfert2012@ph1.uni-koeln.de

Supermassive black holes (SMBHs) are ubiquitous in the Universe. It is widely accepted that most or all massive galaxies harbors a central SMBH. Apparent correlations between the black hole mass and host galaxy structural/dynamical properties, such as the M/σ relation, give rise to the notion of an intimate link between the growth of SMBHs and their host galaxies. Active galactic nuclei (AGN) represent a phase (phases) in the life of a galaxy, during which the SMBH growth is directly observable. The question is, whether such episodes provide a window onto the relevant aspects of the regulation of the growth of the bulges and the SMBHs. The focus of this workshop is on understanding the conditions of star formation in AGN and the interplay between star formation, the active nuclei, and the host galaxies - especially of intermediate redshift (z < 0.1) systems - in order to bridge the gap between local, well-studied AGN and their hosts and marginally resolved high redshift AGN and their hosts.