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

No. 154 — January 2010 Editor: Janine van Eymeren (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.

Janine van Eymeren

Neutral Gas Outflows and Inflows in Infrared-Faint Seyfert Galaxies

Hannah B. Krug^1, David S. N. Rupke^2 and Sylvain Veilleux^{1,3}

1 Department of Astronomy, University of Maryland, College Park, MD 20742 2 Institute for Astronomy, University of Hawaii, 2680 Woodlawn Drive, Honolulu, HI 96822 3 Also: Max-Planck-Institut für extraterrestrische Physik, Postfach 1312, D-85741 Garching, Germany

Previous studies of the Na I D interstellar absorption line doublet have shown that galactic winds occur in most galaxies with high infrared luminosities. However, in infrared-bright composite systems where a starburst coexists with an active galactic nucleus (AGN), it is unclear whether the starburst, the AGN, or both are driving the outflows. The present paper describes the results from a search for outflows in 35 infrared-faint Seyferts with 10^{9.9} < LIR/L⊙ < 10^{11} , or, equivalently, star formation rates (SFR) of ∼0.4 – 9 M⊙ yr^{−1}, to attempt to isolate the source of the outflow. We find that the outflow detection rates for the infrared-faint Seyfert 1s (6%) and Seyfert 2s (18%) are lower than previously reported for infrared-luminous Seyfert 1s (50%) and Seyfert 2s (45%). The outflow kinematics of infrared-faint and infrared-bright Seyfert 2 galaxies resemble those of starburst galaxies, while the outflow velocities in Seyfert 1 galaxies are significantly larger. Taken together, these results suggest that the AGN does not play a significant role in driving the outflows in most infrared-faint and infrared-bright systems, except the high-velocity outflows seen in Seyfert 1 galaxies. Another striking result of this study is the high rate of detection of inflows in infrared-faint galaxies (39% of Seyfert 1s, 35% of Seyfert 2s), significantly larger than in infrared-luminous Seyferts (15%). This inflow may be contributing to the feeding of the AGN in these galaxies, and potentially provides more than enough material to power the observed nuclear activity over typical AGN lifetimes.

Accepted by Astrophysical J.

E-mail contact: hkrug@astro.umd.edu, preprint available at astro-ph

The Geometry of Mass Outflows and Fueling Flows in the Seyfert 2 Galaxy Mrk 3

D.M. Crenshaw^1, S.B. Kraemer^2, H.R. Schmitt^3, Y.L. Jaffé^4, R.P. Deo^5, N.R. Collins^6, and T.C. Fischer^1

1Department of Physics and Astronomy, Georgia State University, Astronomy Offices, One Park Place South SE, Suite 700, Atlanta, GA 30303; crenshaw@chara.gsu.edu

2Institute for Astrophysics and Computational Sciences, Department of Physics, The Catholic University of America, Washington, DC 20064 3Remote Sensing Division, Naval Research Laboratory, Washington, DC 20375; and Interferometrics, Inc., Herndon, VA 20171 4School of Physics and Astronomy, University of Nottingham, University Park, Nottingham NG7 2RD, UK 5Department of Physics, Drexel University, 3141 Chestnut St., Philadelphia, PA 19104 6Astrophysics Science Division, Code 667, Goddard Space Flight Center, Greenbelt, MD 20771

We present a study of the resolved emission-line regions and an inner dust/gas disk in the Seyfert 2 galaxy Mrk 3, based on Hubble Space Telescope observations. We show that the extended narrow-line region (ENLR), spanning ∼4 kpc, is defined by the intersection of the ionizing bicone of radiation from the AGN and the inner disk, which is not coplanar with the large-scale stellar disk. This intersection leads to different position and opening angles of the ENLR compared to the narrow-line region (NLR). A number of emission-line arcs in the ENLR appear to be continuations of dust lanes in the disk, supporting this geometry. The NLR, which consists of outflowing emission-line knots spanning the central ∼650 pc, is in the shape of a backwards S. This shape may arise from rotation of the gas, or it may trace the original fueling flow close to the nucleus that was ionized after the AGN turned on.

Accepted by the Astronomical Journal

E-mail contact: crenshaw@chara.gsu.edu, preprint available at http://arxiv.org/abs/0912.2420

Variability and stability in blazar jets on time scales of years: Optical polarization monitoring of OJ287 in 2005–2009

C.Villforth^{1,2}, K.Nilsson^1, J.Heidt^3, L.O.Takalo^1, T.Pursimo^2, A.Berdyugin^1, E.Lindfors^1, M.Pasanen^1, M.Winiarski^4, M.Drozdz^4, W.Ogloza^4, M.Kurpinska-Winiarska^5, M.Siwak^{5,6}, D.Koziel-Wierzbowska^5, C.Porowski^5, A.Kuzmicz^5, J.Krzesinski^4, T.Kundera^5, J.-H.Wu^7, X.Zhou^7, Y.Efimov^8, K.Sadakane^9, M.Kamada^9, J.Ohlert^{10}, V.-P.Hentunen^{11}, M.Nissinen^{11}, M.Dietrich^{12}, R.J.Assef^{12}, D.W.Atlee^{12}, J.Bird^{12}, D.L.DePoy^{13}, J.Eastman^{12}, M.S.Peeples^{12}, J.Prieto^{12}, L.Watson^{12}, J.C.Yee^{12}, A.Liakos^{14}, P.Niarchos^{14}, K.Gazeas^{14}, S.Dogru^{15}, A.Donmez^{15}, D.Marchev^{16}, S.A.Coggins-Hill^{17}, A.Mattingly^{18}, W.C.Keel^{19}, S.Haque^{20}, A.Aungwerojwit^{21,22} and N.Bergvall^{23}

1Tuorla Observatory, Department of Physics and Astronomy, University of Turku, Väisäläntie 20, FI-21500 Piikkiö, Finland 2Nordic Optical Telescope, Apartado 474, E-38700 S/C de la Palma, Spain 3ZAH, Landessternwarte Heidelberg, Königstuhl, 69117 Heidelberg, Germany 4Mt. Suhora Observatory, Pedagogical University, ul. Podchorazych 2, 20-084 Krakow, Poland 5Astronomical Observatory, Jagiellonian University, ul. Orla 171, 30-244 Krakow, Poland 6Department of Astronomy and Astrophysics, University of Toronto, 50 St. George St., Toronto, Ontario, M5S~3H4, Canada 7National Astronomical Observatories, Chinese Academy of Sciences, 20A Datun Road, Beijing 100012, China 8Crimea Astrophysical Observatory, Yalta, 334242 Crimea, Ucraine 9Astronomical Institute, Osaka-Kyoiku University, Asahigaoka, Kashiwara, Osaka 582-8582, Japan 10Michael Adrian Observatorium, Astronomie Stiftung Trebur, Fichtenstrasse 7, 65468 Trebur, Germany 11Taurus Hill Observatory, Härkämäentie 88, FI-79480, Kangaslampi Finland 12Department of Astronomy, The Ohio State University, 4055 McPherson Lab, 140 W. 18th Ave, Columbus, OH 43210 U.S.A. 13Department of Physics and Astronomy, Texas A&M University, College Station, TX 77843, U.S.A. 14Department of Astrophysics, Astronomy and Mechanics, Faculty of Physics, University of Athens, Panepistimiopolis, GR- 15784 Zografos, Athens, Greece 15Canakkale Onsekiz Mart University, Faculty of Physics, TR-17020 Canakkale, Turkey 16Department of Physics, Shoumen University, 9700 Shoumen, Bulgaria 17Am Weinberg 16, 63579 Freigericht-Horbach, Germany 18Grove Creek Observatory, Trunkey Creek, NSW 2796, Australia 19Department of Physics and Astronomy, University of Alabama, Tuscaloosa, AL 35487-0324, USA 20Department of Physics, University of West Indies, St. Augustine, Trinidad 21Department of Physics, Faculty of Science, Naresuan University, Phitsanulok, 65000, Thailand 22Department of Physics, University of Warwick, Coventry CV4 7AL, UK 23Department of Astronomy and Space Physics, Uppsala University, Box 515, 751 20 Uppsala, Sweden

OJ287 is a BL Lac object at redshift z = 0.306 that has shown double-peaked bursts at regular intervals of ∼ 12 yr during the last ∼ 40 yr. We analyse optical photopolarimetric monitoring data from 2005–2009, during which the latest double-peaked outburst occurred. The aim of this study is twofold: firstly, we aim to analyse variability patterns and statistical properties of the optical polarization light-curve. We find a strong preferred position angle in optical polarization. The preferred position angle can be explained by separating the jet emission into two components: an optical polarization core and chaotic jet emission. The optical polarization core is stable on time scales of years and can be explained as emission from an underlying quiescent jet component. The chaotic jet emission sometimes exhibits a circular movement in the Stokes plane. We find six such events, all on the time-scales of 10–20 days. We interpret these events as a shock front moving forwards and backwards in the jet, swiping through a helical magnetic field. Secondly, we use our data to assess different binary black hole models proposed to explain the regularly appearing double-peaked bursts in OJ287. We compose a list of requirements a model has to fulfil to explain the mysterious behaviour observed in OJ287. The list includes not only characteristics of the light-curve but also other properties of OJ287, such as the black hole mass and restrictions on accretion flow properties. We rate all existing models using this list and conclude that none of the models is able to explain all observations. We discuss possible new explanations and propose a new approach to understanding OJ287. We suggest that both the double-peaked bursts and the evolution of the optical polarization position angle could be explained as a sign of resonant accretion of magnetic field lines, a ’magnetic breathing’ of the disc.

Accepted for publication in MNRAS

E-mail contact: carovi@utu.fi, preprint available at http://arxiv.org/abs/0912.0005

Power for dry BL Lacs

A. Paggi^{1,2}, A. Cavaliere^{1,2}, V. Vittorini^3 and M. Tavani^{1,3}

1 Dipartimento di Fisica, Università di Roma “Tor Vergata”, Via della Ricerca Scientifica 1, I-00133 Roma, Italy 2 INFN Roma Tor Vergata, Via della Ricerca Scientifica 1, I-00133 Roma, Italy 3 INAF/IASF-Roma, Via Fosso del Cavaliere 1, I-00100, Roma, Italy

Is it significant that the intrinsic outputs of several BL Lacs are observed to level off at values of about 10^{46} erg s^{−1}? In searching for an answer, we compare γ-ray observations by the AGILE satellite of the BL Lac S5 0716+714 with those of Mrk 421 and Mrk 501; the former are particularly marked by intense flares up to fluxes of 2 × 10^{−6} photons cm^{−2} s^{−1} in the 0.1 − 10 GeV energy range. These “dry” BL Lacs show evidence of neither thermal disk emissions nor emission lines signaling any accreting or surrounding gas; the spectral distributions of their pure non-thermal radiations are effectively represented by the synchrotron self-Compton process. With source parameters correspondingly derived and tuned with simultaneous multiwavelength observations, we find for S5 0716+714 a total jet power of about 3 × 10^{45} erg s^{−1}, which makes it one of the brightest dry BL Lacs so far detected in γ rays. We evaluate the mass of the associated Kerr hole to be around 5 × 10^8M⊙, implying that the source is significantly gauged in terms of the maximal power around 4 × 10^{45} erg s^{−1} extractable via the Blandford-Znajek electrodynamical mechanism; other dry BL Lacs observed in γ rays remain well below that threshold. These findings and those forthcoming from Fermi-LAT will provide a powerful test of electrodynamics in the surroundings of the hole, that are dominated by GR effects.

Accepted by A&A

E-mail contact: paggi@roma2.infn.it, preprint available at arXiv.org

Infrared Diagnostics for the Extended 12 micron Sample of Seyferts

Stefi A. Baum^1, Jack F. Gallimore^2, Christopher P. O’Dea^3, Catherine L. Buchanan^4, Jacob Noel-Storr^1 , David J. Axon^3, Andy Robinson^3, Moshe Elitzur^5, Meghan Dorn^{1,6} , Shawn Staudaher^1 , Martin Elvis^7

1 Chester F. Carlson Center for Imaging Science, Rochester Institute of Technology, 54 Lomb Memorial Drive, Rochester, NY 14623 2 Department of Physics and Astronomy, Bucknell University, Lewisburg, PA 17837; Currently visiting NRAO, 520 Edgemont Rd., Charlottesville, VA 22903 3 Department of Physics, Rochester Institute of Technology, 84 Lomb Memorial Drive, Rochester, NY 14623 4 School of Physics, University of Melbourne, Parkville, Victoria, 3010 Australia 5 Department of Physics and Astronomy, University of Kentucky, Lexington, KY 40506 6 Rush-Henrietta High School, 1799 Lehigh Station Rd., Henrietta, NY 14467 7 Harvard-Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge, MA 02138

We present an analysis of Spitzer IRS spectroscopy of 83 active galaxies from the extended 12 micron sample. We find rank correlations between several tracers of star formation which suggest that (1) the PAH feature is a reliable tracer of star formation, (2) there is a significant contribution to the heating of the cool dust by stars, (3) the H2 emission is also primarily excited by star formation. The 55-90 vs. 20-30 spectral index plot is also a diagnostic of the relative contribution of Starburst to AGN. We see there is a large change in spectral index across the sample. Thus, the contribution to the IR spectrum from the AGN and starburst components can be comparable in magnitude but the relative contribution also varies widely across the sample. We find rank correlations between several AGN tracers. We search for correlations between AGN and Starburst tracers and we conclude that the AGN and Starburst tracers are not correlated. This is consistent with our conclusion that the relative strength of the AGN and Starburst components varies widely across the sample. Thus, there is no simple link between AGN fueling and Black Hole Growth and star formation in these galaxies. The distribution of Sil 10 micron and 18 micron strengths is consistent with the clumpy torus models of Sirocky et al. We find a rank correlation between the [NeV] 14 micron line and the 6.7 micron continuum which may be due to an extended component of hot dust. The Sy 2s with a Hidden Broad Line Region (HBLR) have a higher ratio of AGN to Starburst contribution to the SED than Sy 2s without an HBLR. This may contribute to the detection of the HBLR in polarized light. The Sy 2s with an HBLR are more similar to the Sy 1s than they are to the Sy 2s without an HBLR.

Accepted by ApJ.

E-mail contact: baum@cis.rit.edu, preprint available at astro-ph/0912.3545

Spectral variability and reverberation time delays in the Suzaku X-ray spectrum of NGC 4051

L. Miller^1, T.J.Turner^{2,3}, Reeves, J.N.^4, Lobban, A^4, Kraemer, S.B.^{3,5} and Crenshaw, D.M.^6

1 Department of Physics, University of Oxford, Denys Wilkinson Building, Keble Road, Oxford OX1 3RH, U.K. 2 Department of Physics, University of Maryland Baltimore County, Baltimore, MD 21250 and Astrophysics Science Division, NASA/GSFC, Greenbelt, MD 20771, U.S.A 3 Astrophysics Science Division, NASA/GSFC, Greenbelt, MD 20771, U.S.A.

4 Astrophysics Group, School of Physical and Geographical Sciences, Keele University, Keele, Staffordshire ST5 8EH, U.K. 5 Institute for Astrophysics and Computational Sciences, Department of Physics, The Catholic University of America, Washington, DC 20064, U.S.A.

6 Department of Physics and Astronomy, Georgia State University, Astronomy Offices, One Park Place South SE, Suite 700, Atlanta, GA 30303, U.S.A.

Long Suzaku X-ray observations of the active galaxy NGC 4051 from 2005 and 2008 are analysed, in an attempt to reach a self-consistent understanding of the spectral variability on long timescales and at high time resolution. Principal components analysis and a maximum likelihood method of power spectrum analysis are used. In common with other type I AGN, the spectral variability is dominated by a varying-normalisation power-law component together with a quasi-steady, hard-spectrum offset component that contains Fe K atomic features. NGC 4051 displays a strong excess over a power-law at energies above 20 keV, some fraction of which also appears to vary with the power-law continuum. The power spectrum has a shape consistent with previous determinations, but significant differences are found between the low and high flux states of the source, demonstrating that the power spectrum is non-stationary. Frequency-dependent time lags between the hard and soft bands of up to 970+/- 225s are measured. The existence of the observed lags excludes the possibility that the hard spectral component originates as reflection from the inner accretion disk. We instead show that the frequency- and energy-dependent time lags may be explained as reverberation, caused by reflection from a thick shell of material with maximum lags of about 10,000s. If the reflecting material surrounds the AGN, it extends to a distance about 1.5 × 10^{14} cm, 600 gravitational radii, from the illuminating source and the global covering factor is C(g) > 0.4, confirming suggestions that type I AGN have high covering factors of absorbing and reflecting material. Given the spectral and timing similarities with other type I AGN, we infer that this structure is common in the type I population.

Accepted by MNRAS

Preprint available at arXiv:0912.0456

Cosmic Ray Spallation in Radio-Quiet Active Galactic Nuclei: A Case Study of NGC 4051

T. J. Turner^1 and L. Miller^2

1 Department of Physics, University of Maryland Baltimore County, Baltimore, MD 21250 and Astrophysics Science Division, NASA/GSFC, Greenbelt, MD 20771, U.S.A 2 Department of Physics, University of Oxford, Denys Wilkinson Building, Keble Road, Oxford OX1 3RH, U.K.

We investigate conditions for and consequences of spallation in radio-quiet Seyfert galaxies. The work is motivated by the recent discovery of significant line emission at 5.44 keV in Suzaku data from NGC 4051. The energy of the new line suggests an identification as Cr i Kα emission, however the line is much stronger than would be expected from material with cosmic abundances, leading to a suggestion of enhancement owing to nuclear spallation of Fe by low energy cosmic rays from the active nucleus. We find that the highest abundance enhancements are likely to take place in gas out of the plane of the accretion disk and that timescales for spalla tion could be as short as a few years. The suggestion of a strong nuclear flux of cosmi c rays in a radio-quiet Seyfert galaxy is of particular interest in light of the recent suggestion from Pierre Auger Observatory data that ultra-high-energy cosmic rays may originate in such sources.

Accepted by Astrophysical Journal

Preprint available at arXiv:0912.3479

The XMM-Newton Wide Angle Survey (XWAS): the X-ray spectrum of type-1 AGN

S. Mateos^1, F.J. Carrera^2 , M.J. Page^3, M.G. Watson^1, A. Corral^4, J.A. Tedds^1, J. Ebrero^5, M. Krumpe^6, A. Schwope^7 and M.T. Ceballos^2

1 Department of Physics and Astronomy, University of Leicester. University Road, Leicester, UK 2 Instituto de Física de Cantabria (CSIC-UC), 39005 Santander, Spain 3 AA (Mullard Space Science Laboratory, University College London, Holmbury St Mary, Dorking, Surrey RH5 6NT) 4 INAF-Osservatorio Astronomico di Brera, via Brera 28, I-20121 Milan, Italy 5 SRON - Netherlands Institute for Space Research, Sorbonnelaan 2, 3584 CA, Utrecht, The Netherland 6 University of California, San Diego, Center for Astrophysics & Space Sciences, 9500 Gilman Drive, La Jolla, CA 92093-0424, USA 7 Astrophysikalisches Institut Potsdam, An der Sternwarte 16, 14482 Potsdam, Germany

We discuss the broad band X-ray properties of one of the largest samples of X-ray selected type-1 AGN to date (487 objects in total), drawn from the XMM-Newton Wide Angle Survey (XWAS). The objects presented in this work cover 2-10 keV (restframe) luminosities from ∼ 10^{42} − 10^{45} erg s^{−1} and are detected up to redshift ∼4. We constrain the overall properties of the broad band continuum, soft excess and X-ray absorption, along with their dependence on the X-ray luminosity and redshift. We discuss the implications for models of AGN emission. We fitted the observed 0.2-12 keV broad band spectra with various models to search for X-ray absorption and soft excess. The F-test was used with a significance threshold of 99% to statistically accept the detection of additional spectral components. We constrained the mean spectral index of the broad band X-ray continuum to ⟨Γ⟩ = 1.96 ± 0.02 with intrinsic dispersion σ_{⟨Γ⟩} = 0.27^{+0.01}_{−0.02} . The continuum becomes harder at faint fluxes and at higher redshifts and hard (2-10 keV) luminosities. The dependence of Γ with flux is likely due to undetected absorption rather than to spectral variation. We found a strong dependence of the detection efficiency of objects on the spectral shape. We expect this effect to have an impact on the measured mean continuum shapes of sources at different redshifts and luminosities. We detected excess absorption in >3% of our objects, with rest-frame column densities ∼a few ×10^{22} cm^{−2}. The apparent mismatch between the optical classification and X-ray properties of these objects is a challenge for the standard orientation-based AGN unification model. We found that the fraction of objects with detected soft excess is ∼36%. Using a thermal model, we constrained the soft excess mean rest-frame temperature and intrinsic dispersion to kT∼100 eV and σ_{kT} ∼34 eV. The origin of the soft excess as thermal emission from the accretion disk or Compton scattered disk emission is ruled out on the basis of the temperatures detected and the lack of correlation of the soft excess temperature with the hard X-ray luminosity over more than 2 orders of magnitude in luminosity. Furthermore, the high luminosities of the soft excess rule out an origin in the host galaxy.

Accepted by Astronomy and Astrophysics

E-mail contact: sm279@star.le.ac.uk, preprint available at http://arxiv.org/abs/0912.2965

Jobs

Assistant Professor of Astronomy

Department of Physics and Astronomy Georgia State University

The Department of Physics and Astronomy anticipates filling a tenure track position in extragalactic astronomy at the rank of Assistant Professor for the 2010-11 academic year. The department presently includes 9 faculty members in astronomy with 3 in the extragalactic field (Dick Miller, Paul Wiita, and Mike Crenshaw). The successful applicant should have the following minimum requirements: (1) Ph.D. degree in astronomy, astrophysics or related field; (2) post-doctoral and research/teaching experience commensurate with rank; and (3) evidence of the ability to establish and maintain a successful research program in extragalactic astronomy which complements existing research programs in the department. In order to receive full consideration, applications should be received by Jan 31, 2010 and should include a cover letter, CV, the names of three references, statements of the candidate’s teaching philosophy, research interests, and a description of how their research program would complement existing research programs in astronomy at GSU. These materials should be sent to the attention of H. Richard Miller, Dept. of Physics and Astronomy, Georgia State University, University Plaza, Atlanta, GA 30303. The email submission address is miller@chara.gsu.edu. This position will remain open until filled. For more information on the astronomy program at GSU, see http://www.chara.gsu.edu/. An offer of employment will be conditional on background verification. Georgia State University, a unit of the University System of Georgia, is an equal opportunity educational institution, and an EEO/AA employer.

E-mail contact: miller@chara.gsu.edu