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

No. 169 — April 2011 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 friday 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

A third H i 21-cm absorption system in the sight-line of MG J0414+0534: A redshift for Object X?

S. J. Curran^1, M. T. Whiting^2, A. Tanna^1, C. Bignell^3, J. K. Webb^1

1School of Physics, University of New South Wales, Sydney NSW 2052, Australia 2CSIRO Australia Telescope National Facility, PO Box 76, Epping NSW 1710, Australia 3National Radio Astronomy Observatory, P.O. Box 2, Rt. 28/92 Green Bank, WV 24944-0002, USA

We report the detection of a third H i 21-cm absorber in the sight-line towards the z = 2.64 quasar MG J0414+0534 (4C +05.19). In addition to the absorption at the host redshift and in the z = 0.96 gravitational lens, we find, through a decimetre-wave spectral scan towards this source, strong absorption at z = 0.38. We believe this may be associated with “Object X”, an additional feature apparent in the field of the lensing galaxy and lensed images, on the basis of its close proximity to the quasar images and the possible detection of the [O iii] doublet in a published optical spectrum. If real, the strength of the [O iii] emission would suggest the presence of an active galactic nucleus, or a gas-rich galaxy undergoing rapid star formation, either of which is consistent with the strong outflows apparent in the 21-cm spectrum. Although this is the strongest intervening 21-cm absorber yet found (a column density of NHI^>∼ 10^{22} cm^{−2}, for a modest Ts/f^>∼ 300 K), simultaneous observations failed to detect any of the 18-cm OH lines at the 21-cm redshift. This suggests that, as for the lensing galaxy, this is not the primary location of the intervening material responsible for the very red colour of MG J0414+0534.

Accepted by MNRAS

E-mail contact: sjc@phys.unsw.edu.au, preprint available at http://arxiv.org/abs/arXiv:1102.4910

The forbidden high ionisation line region of the type 2 quasar Q1131+16: a clear view of the inner face of the torus?

M. Rose^1, C. Tadhunter^1, J. Holt^2, C Ramos Almeida^1 and S Littlefair^2

1 Department of Physics and Astronomy, University of Sheffield, Sheffield S3 7RH 2 Leiden Observatory, Leiden University, P.O. Box 9513, 2300 RA Leiden, Netherlands

We present spectroscopic observations of the type 2 quasar SDSS J11311.05+162739.5 (Q1131+16 hereafter; z=0.1732), which has the richest spectrum of forbidden high ionisation lines (FHIL, e.g. [Fe vii], [Fe x], [Fe xi] and [Ne v]) yet reported for an AGN, as well as unusually strong [O iii]λ4363 emission. The study of this object provides a rare opportunity to investigate the physical conditions and kinematics of the region(s) emitting the FHILs. By comparison with photoionisation model results, we find that the FHIL region has high densities (10^{5.5} < nH < 10^{8.0} cm^{-3}) and ionisation parameters (-1.5 < log[U] < 0), yet its kinematics are similar to those of the low ionisation emission line region detected in the same object (FWHM ∼ 360±30 km/s), with no evidence for a significant shift between the velocity centroid of the FHILs and the rest frame of the host galaxy. The deduced physical conditions lie between those of the Broad-Line (nH >10^9 cm^{-3}) and Narrow-Line Regions (nH <10^6 cm^{-3}) of active galactic nuclei (AGN), and we demonstrate that the FHIL regions must be situated relatively close to the illuminating AGN (0.32 < rF HIL < 50pc). We suggest that the inner torus wall is the most likely location for the FHIL region, and that the unusual strength of the FHILs in this object is due to a specific viewing angle of the far wall of the torus, coupled with a lack of dust on larger scales that might otherwise obscure our view of the torus.

Accepted by MNRAS

E-mail contact: m.rose@sheffield.ac.uk, preprint available at http://arxiv.org/abs/1103.0660

Broad-Line Reverberation in the Kepler-Field Seyfert Galaxy Zw 229-015

Aaron J. Barth^1 , My L. Nguyen^1, Matthew A. Malkan^2, Alexei V. Filippenko^3, Weidong Li^3, Varoujan Gorjian^4, Michael D. Joner^5, Vardha Nicola Bennert^6, Janos Botyanszki^7, S. Bradley Cenko^3, Michael Childress^7, Jieun Choi^3, Julia M. Comerford^8, Antonino Cucciara^7, Robert da Silva^9, Gaspard Duchêne^{3,10}, Michele Fumagalli^{11}, Mohan Ganeshalingam^3, Elinor L. Gates^{12}, Brian F. Gerke^{13}, Christopher V. Griffith^{14} , Chelsea Harris^6, Eric G. Hintz^5, Eric Hsiao^7, Michael T. Kandrashoff^3 , William C. Keel^{15}, David Kirkman^{16}, Io K. W. Kleiser^3, C. David Laney^5, Jeffrey Lee^{16}, Liliana Lopez^{16}, Thomas B. Lowe^{12}, J. Ward Moody^5, Alekzandir Morton^3 , A. M. Nierenberg^6, Peter Nugent^{3,7}, Anna Pancoast^6, Jacob Rex^3, R. Michael Rich^2, Jeffrey M. Silverman^3, Graeme H. Smith^9, Alessandro Sonnenfeld^6, Nao Suzuki^7, David Tytler^{16}, Jonelle L. Walsh^1, Jong-Hak Woo^{17} , Yizhe Yang^{18}, and Carl Zeisse^{16}

1 Department of Physics and Astronomy, 4129 Frederick Reines Hall, University of California, Irvine, CA, 92697-4575, USA; barth@uci.edu 2 Department of Physics and Astronomy, University of California, Los Angeles, CA 90024, USA 3 Department of Astronomy, University of California, Berkeley, CA 94720-3411, USA 4 Jet Propulsion Laboratory, 4800 Oak Grove Boulevard, MS 169-327, Pasadena, CA 91109, USA 5 Department of Physics and Astronomy, N283 ESC, Brigham Young University, Provo, UT 84602-4360, USA 6 Department of Physics, University of California, Santa Barbara, CA 93106, USA 7 Lawrence Berkeley National Laboratory, 1 Cyclotron Road, Berkeley, CA 94720, USA 8 Astronomy Department, University of Texas at Austin, Austin, TX 78712, USA 9 University of California Observatories/Lick Observatory, Santa Cruz, CA 95064, USA 10 UJF-Grenoble 1 / CNRS-INSU, Institut de Planétologie et d’Astrophysique de Grenoble (IPAG) UMR 5274, Grenoble, F-38041, France 11 Department of Astronomy and Astrophysics, University of California, Santa Cruz, CA 95064, USA 12 Lick Observatory, P.O. Box 85, Mount Hamilton, CA 95140, USA 13 Kavli Institute for Particle Astrophysics and Cosmology, SLAC National Accelerator Laboratory, 2575 Sand Hill Rd., M/S 29, Menlo Park, CA 94025, USA 14 Department of Astronomy and Astrophysics, The Pennsylvania State University, 525 Davey Lab, University Park, PA 16802, USA 15 Department of Physics and Astronomy, University of Alabama, P.O. Box 870324, Tuscaloosa, AL 35487, USA 16 Center for Astrophysics and Space Sciences, University of California, San Diego, CA 92093-0424, USA 17 Astronomy Program, Department of Physics and Astronomy, Seoul National University, Seoul, Korea, 151-742 18 Department of Physics and Department of Mathematics, University of California, Berkeley, CA 94720, USA

The Seyfert 1 galaxy Zw 229-015 is among the brightest active galaxies being monitored by the Kepler mission. In order to determine the black hole mass in Zw 229-015 from Hβ reverberation mapping, we have carried out nightly observations with the Kast Spectrograph at the Lick 3 m telescope during the dark runs from June through December 2010, obtaining 54 spectroscopic observations in total. We have also obtained nightly V -band imaging with the Katzman Automatic Imaging Telescope at Lick Observatory and with the 0.9 m telescope at the Brigham Young University West Mountain Observatory over the same period. We detect strong variability in the source, which exhibited more than a factor of 2 change in broad Hβ flux. From cross-correlation measurements, we find that the Hβ light curve has a rest-frame lag of 3.86^{+0.69}_{−0.90} days with respect to the V -band continuum variations. We also measure reverberation lags for Hα and Hγ and find an upper limit to the Hδ lag. Combining the Hβ lag measurement with a broad Hβ width of σ = 1590 ± 47 km s^{−1} measured from the root-mean-square variability spectrum, we obtain a virial estimate of MBH = 1.00^{+0.19}_{−0.24} × 10^7 M⊙ for the black hole in Zw 229-015. As a Kepler target, Zw 229-015 will eventually have one of the highest-quality optical light curves ever measured for any active galaxy, and the black hole mass determined from reverberation mapping will serve as a benchmark for testing relationships between black hole mass and continuum variability characteristics in active galactic nuclei.

Accepted by The Astrophysical Journal

E-mail contact: barth@uci.edu, preprint available at arXiv:1103.2153

X-ray Characteristics of NGC 3516: A View through the Complex Absorber

T.J. Turner^1, L. Miller^2, S.B. Kraemer^3 and J.N. Reeves^4

1 Department of Physics, University of Maryland Baltimore County, Baltimore, MD 21250, U.S.A 2 Dept. of Physics, University of Oxford, Denys Wilkinson Building, Keble Road, Oxford OX1 3RH, U.K. 3 Institute for Astrophysics and Computational Sciences, Department of Physics, The Catholic University of America, Washington, DC 20064 4 Astrophysics Group, School of Physical and Geographical Sciences, Keele University, Keele, Staffordshire ST5 5BG, U.K

We consider new Suzaku data for NGC 3516 taken during 2009 along with other recent X-ray observations of the source. The cumulative characteristics of NGC 3516 cannot be explained without invoking changes in the line-of-sight absorption. Contrary to many other well-studied Seyfert galaxies, NGC 3516 does not show a positive lag of hard X-ray photons relative to soft photons over the timescales sampled. In the context of reverberation models for the X-ray lags, the lack of such a signal in NGC 3516 is consistent with flux variations being dominated by absorption changes. The lack of any reverberation signal in such a highly variable source disfavors intrinsic continuum variability in this case. Instead, the colorless flux variations observed at high flux states for NGC 3516 are suggested to be a consequence of Compton-thick clumps of gas crossing the line-of-sight.

Accepted by The Astrophysical Journal

Broad-line active galactic nuclei rotate faster than narrow-line ones

W. Kollatschny, M. Zetzl

Institut für Astrophysik, Universität Göttingen, Friedrich-Hund Platz 1, D-37077 Göttingen, Germany

The super-massive black holes of 10^6 M⊙ to 10^9 M⊙ that reside in the nuclei of active galaxies (AGN) are surrounded by a region emitting broad lines, probably associated with an accretion disk. The diameters of the broad-line regions range from a few light-days to more than a hundred light-days, and cannot be resolved spatially. The relative significance of inflow, outflow, rotational or turbulent motions in the broad-line regions as well as their structure (spherical, thin or thick accretion disk) are unknown despite intensive studies over more than thirty years. Here we report a fundamental relation between the observed emission linewidth full-width at half-maximum (FWHM) and the emission line shape FWHM/σ_{line} in AGN spectra. From this relation we infer that the predominant motion in the broad-line regions is Keplerian rotation in combination with turbulence. The geometry of the inner region varies systematically with the rotation velocity: it is flattest for the fast-rotating broad-line objects, whereas slow-rotating narrow-line AGN have a more spherical structure. Superimposed is the trend that the line-emitting region becomes geometrically thicker towards the centre within individual galaxies. Knowing the rotational velocities, we can derive the central black-hole masses more accurately; they are two to ten times smaller than has been estimated previously.

Nature 470, 366-368 (17 February 2011)

E-mail contact: wkollat@astro.physik.uni-goettingen.de

Integral Field Spectroscopy of Massive, Kiloparsec-Scale Outflows in the Infrared-Luminous QSO Mrk 231

David S. N. Rupke^1 and Sylvain Veilleux^2

1 Department of Physics, Rhodes College, Memphis, TN 38112 2 Department of Astronomy, University of Maryland, College Park, MD 20742

The QSO/merger Mrk 231 is arguably the nearest and best laboratory for studying QSO feedback. It hosts several outflows, including broad-line winds, radio jets, and a poorly-understood kpc scale outflow. In this Letter, we present integral field spectroscopy from the Gemini telescope that represent the first unambiguous detection of a wide-angle, kpc scale outflow from a powerful QSO. Using neutral gas absorption, we show that the nuclear region hosts an outflow with blueshifted velocities reaching 1100 km s^{−1}, extending 2 − 3 kpc from the nucleus in all directions in the plane of the sky. A radio jet impacts the outflow north of the nucleus, accelerating it to even higher velocities (up to 1400 km s^{−1}). Finally, 3.5 kpc south of the nucleus, star formation is simultaneously powering an outflow that reaches more modest velocities of only 570 km s^{−1}. Blueshifted ionized gas is also detected around the nucleus at lower velocities and smaller scales. The mass and energy flux from the outflow are ≳2.5 times the star formation rate and ≳0.7% of the AGN luminosity, consistent with negative feedback models of QSOs.

ApJ, 729, L27

E-mail contact: drupke@gmail.com, preprint available at http://arxiv.org/abs/1102.4349

AKARI Detections of Hot Dust in Luminous Infrared Galaxies

S. Oyabu^1, D. Ishihara^1, M. Malkan^2, H. Matsuhara^3, T. Wada^3, T. Nakagawa^3, Y. Ohyama^4, Y. Toba^{3,5}, T. Onaka^6, S. Takita^{3,5}, H. Kataza^3, I. Yamamura^3, M. Shirahata^3

1 Graduate School of Science, Nagoya University, Furo-cho, Chikusa-ku, Nagoya, Aichi 464-8602 Japan 2 Department of Physics and Astronomy, University of California, Los Angeles, CA 90095-1547, USA 3 Institute of Space and Astronautical Science, Japan Aerospace Exploration Agency, 3-1-1 Yosinodai, Chuo-ku, Sagamihara, Kanagawa 252-5210, Japan 4 Academia Sinica, Institute of Astronomy and Astrophysics, Taiwan 5 Department of Space and Astronautical Science, the Graduate University for Advanced Studies (Sokendai), 3-1-1 Yoshinodai, Chuo-ku, Sagamihara, Kanagawa 252-5210, Japan 6 Department of Astronomy, University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo, 113-0033, Japan

We present a new sample of active galactic nuclei (AGNs) identified using the catalog of the AKARI Mid-infrared(MIR) All-Sky Survey. Our MIR search has an advantage in detecting AGNs that are obscured at optical wavelengths due to extinction. We first selected AKARI 9micron excess sources with F (9micron)/F (KS ) > 2 where KS magnitudes were taken from the Two Micron All Sky Survey. We then obtained follow-up near-infrared spectroscopy with the AKARI/IRC, to confirm that the excess is caused by hot dust. We also obtained optical spectroscopy with the Kast Double Spectrograph on the Shane 3-m telescope at Lick Observatory. On the basis of on these observations, we detected hot dust with a characteristic temperature of ∼500K in two luminous infrared galaxies. The hot dust is suspected to be associated with AGNs that exhibit their nonstellar activity not in the optical, but in the near- and mid-infrared bands, i.e., they harbor buried AGNs. The host galaxy stellar masses of 4 − 6 × 10^9 Msun are small compared with the hosts in optically-selected AGN populations. These objects were missed by previous surveys, demonstrating the power of the AKARI MIR All-Sky Survey to widen AGN searches to include more heavily obscured objects. The existence of multiple dusty star clusters with massive stars cannot be completely ruled out with our current data.

Accepted by A&A

E-mail contact: oyabu@u.phys.nagoya-u.ac.jp, preprint available at http://arxiv.org/abs/1103.2453

UV Continuum Color Variability of Luminous SDSS QSOs

Yu Sakata^{1,2}, Tomoki Morokuma^{1,4,5} , Takeo Minezaki^1, Yuzuru Yoshii^{1,3}, Yukiyasu Kobayashi^4, Shintaro Koshida^2, and Hiroaki Sameshima^{1,2}

1Institute of Astronomy, School of Science, University of Tokyo, 2-21-1 Osawa, Mitaka, Tokyo 181-0015, Japan; yusakata@ioa.s.utokyo.ac.jp.

2Department of Astronomy, School of Science, University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0013, Japan. 3Research Center for the Early Universe, School of Science, University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan.

4National Astronomical Observatory, 2-21-1 Osawa, Mitaka, Tokyo 181-8588, Japan. 5Research Fellow of the Japan Society for the Promotion of Science

We examine whether the spectral energy distribution of UV continuum emission of active galactic nuclei (AGNs) changes during flux variation. We used multi-epoch photometric data of QSOs in the Stripe 82 observed by the Sloan Digital Sky Survey (SDSS) Legacy Survey and selected 10 bright QSOs observed with high photometric accuracies, in the redshift range of z = 1.0 − 2.4 where strong broad emission lines such as Lyα and C IV do not contaminate SDSS filters, to examine spectral variation of the UV continuum emission with broad-band photometries. All target QSOs showed clear flux variations during the monitoring period 1998−2007, and the multi-epoch flux data in two different bands obtained on the same night showed a linear flux-to-flux relationship for all target QSOs. Assigning the flux in the longer wavelength to the x-axis in the flux-to-flux diagram, the x-intercept of the best-fit linear regression line was positive for most targets, which means that their colors in the observing bands become bluer as they become brighter. Then, the host galaxy flux was estimated on the basis of the correlation between the stellar mass of the bulge of the host galaxy and the central black hole mass; the latter was estimated on the basis of the luminosity scaling relations for C IV or Mg II emission lines and their line width. We found that the longer wavelength flux of the host galaxy was systematically smaller than that of the fainter extension of the best-fit regression line at the same shorter wavelength flux for most targets. This result strongly indicates that the spectral shape of the continuum emission of QSOs in the UV region (∼1400−3600Å in rest-frame wavelength) usually becomes bluer as it becomes brighter. The multi-epoch flux data in the flux-to-flux diagram were found to be consistent with the wavelength-dependent amplitude of variation presented in Vanden Berk et al. (2004), which showed a larger amplitude of variation in shorter wavelengths. We also found that the multi-epoch flux-to-flux plots could be fitted well with the standard accretion disk model changing the mass accretion rate with a constant black hole mass for most targets. This finding strongly supports the standard accretion disk model for UV continuum emission of QSOs.

Accepted by ApJ

E-mail contact: yusakata@mtk.ioa.s.u-tokyo.ac.jp, preprint available at arXiv:1103.3619

Meetings

Dear colleagues,

We would like to announce a two-day workshop on AGN physics with CTA.

The workshop will take place on May 16th and 17th, 2011 in Toulouse,France, in connection with the general CTA meeting. Our intention is to open up the discussion of the potential impact of TeV astronomy with the CTA observatory to AGN experts from outside the consortium.

An outline of the programme and list of confirmed speakers can be found here: http://cta.irap.omp.eu/toulouse2011 − ”AGN workshop” Propositions for contributed talks or posters are now accepted, registration will be open soon.

With our best regards,

Catherine Boisson, Hlne Sol, Andreas Zech on behalf of the SOC

———————————————————————————————

AGN physics in the CTA era

Workshop in Toulouse, May 16-17, 2011 SOC : M. Begelman, C. Boisson, G. Ghisellini, H. Krawczynski, M. Punch, H. Sol, T. Totani, M. Urry, R. Wagner, M. Ward, A. Zech

With the start of its Preparatory Phase, a new step has been made towards the construction of CTA, the future large Cherenkov Telescope Array of ground-based gamma-ray astronomy. A two-day workshop devoted to ”AGN physics in the CTA era” will be held in Toulouse, May 16th-17th 2011, in parallel to a general meeting of the CTA consortium. Combining reviews and contributed talks, the meeting will aim to present the current state of the art and to characterize future observing programmes for the various facets of AGN science at very high energies (VHE). Topics to be discussed include AGN population studies, particle acceleration and VHE emission models, variability studies, multiwavelength approach, EBL connection, VHE extended emission (radiogalaxies, pair haloes, diffuse background), passive black holes, primordial black holes ...