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

No. 95 — February 2005 Editor: Rob Beswick (rb@ast.man.ac.uk)

Abstracts - Thesis Abstracts - Jobs - Meetings

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. Rob Beswick

Abstracts of recently accepted papers

Optical Monitoring of BL Lac Object S5 0716+714 with High Temporal Resolution

Jianghua Wu^1, Bo Peng^1, Xu Zhou^1 , Jun Ma^1, Zhaoji Jiang^1, and Jiansheng Chen^1

1 National Astronomical Observatories, Chinese Academy of Sciences, 20A Datun Road, Beijing 100012, China

Optical monitoring of S5 0716+714 was performed with a 60/90 Schmidt telescope in 2003 November and December and 2004 January for studying the variability of the object on short timescales. Due to the high brightness of the source we could carry out quasi-simultaneous measurements in three bands with a temporal resolution of about 20 minutes by using one single telescope. Intraday and intranight variations were observed with an overall change of ∼0.9 mag during the whole campaign. Two outbursts were recorded on JD 2 453 005 and JD 2 453 009. Minimum timescales of a few hours were derived from the light curves of individual nights but were different from night to night. A bluer-when-brighter chromatism was present when the object was in fast flare, but was absent when it was in a relatively quiescent state. Our results are basically consistent with the shock-in-jet model and demonstrate that the geometrical effects can sometimes play an important role in the variability of blazars.

Accepted by Astron. J.

E-mail contact: jhwu@bao.ac.cn, preprint available at http://arxiv.org/abs/astro-ph/0501184

The far-infrared emission line and continuum spectrum of the Seyfert galaxy NGC 1068

Luigi Spinoglio^1, Matthew A. Malkan^2, Howard A. Smith^3, Eduardo González-Alfonso^4 and Jacqueline Fischer^5

1 Istituto di Fisica dello Spazio Interplanetario, CNR, via Fosso del Cavaliere 100, I-00133 Roma, Italy 2 Physics & Astronomy Dept., UCLA, Los Angeles, CA 90095, USA 3 Harvard-Smithsonian CfA, 60 Garden St., Cambridge, MA 02138, USA 4 Universidad de Alcalá de Henares, Departamento de Física, Campus Universitario, E-28871 Alcalá de Henares, Madrid, Spain 5 Naval Research Laboratory, Code 7213, Washington DC 20375, USA

We report on the analysis of the first complete far-infrared spectrum (43-197μm) of the Seyfert 2 galaxy NGC 1068 as observed with the Long Wavelength Spectrometer (LWS) onboard the Infrared Space Observatory (ISO). In addition to the 7 expected ionic fine structure emission lines, the OH rotational lines at 79, 119 and 163μm were all detected in emission, which is unique among galaxies with full LWS spectra, where the 119μm line, when detected, is always in absorption. The observed line intensities were modelled together with ISO Short Wavelength Spectrometer (SWS) and optical and ultraviolet line intensities from the literature, considering two independent emission components: the AGN component and the starburst component in the circumnuclear ring of ∼ 3 kpc in size. Using the UV to mid-IR emission line spectrum to constrain the nuclear ionizing continuum, we have confirmed previous results: a canonical power-law ionizing spectrum is a poorer fit than one with a deep absorption trough, while the presence of a big blue bump is ruled out. Based on the instantaneous starburst age of 5 Myr constrained by the Br γ equivalent width in the starburst ring, and starburst synthesis models of the mid- and far-infrared fine-structure line emission, a low ionization parameter (U=10^{−3.5}) and low densities (n=100 cm^{−3}) are derived. Combining the AGN and starburst components, we succeeded in modeling the overall UV to far-IR atomic spectrum of NGC 1068, reproducing the line fluxes to within a factor 2.0 on average with a standard deviation of 1.3, and the overall continuum as the sum of the contribution of the thermal dust emission in the ionized and neutral components. The OH 119 μm emission indicates that the line is collisionally excited, and arises in a warm and dense region. The OH emission has been modeled using spherically symmetric, non-local, non-LTE radiative transfer models. The models indicate that the bulk of the emission arises from the nuclear region, although some extended contribution from the starburst is not ruled out. The OH abundance in the nuclear region is expected to be ∼ 10^{−5}, characteristic of X-ray dominated regions.

Accepted by Astrophys. J.

E-mail contact: luigi@ifsi.rm.cnr.it, preprint available at http://arxiv.org/abs/astro-ph/0501024

Starbursts and the triggering of the activity in nearby powerful radio galaxies

C. Tadhunter^1, T.G. Robinson^1, R. M. González Delgado^2, K. Wills^1, R. Morganti^3

1Department of Physics and Astronomy, University of Sheffield, Sheffield, S3 7RH, UK 2Instituto de Astrofisica de Andalucia, Apdto. 3004, 18080 Granada, Spain 3ASTRON, PO Box 2, 7990 AA Dwingeloo, The Netherlands

We present high quality long-slit spectra for three nearby powerful radio galaxies – 3C293, 3C305, PKS1345+12. These were taken with the aim of characterising the young stellar populations (YSP), and thereby investigating the evolution of the host galaxies, as well as the events that triggered the activity. Isochrone spectral synthesis modelling of the wide wavelength coverage spectra of nuclear and off-nuclear continuum-emitting regions have been used to estimate the ages, masses and luminosities of the YSP component, taking full account of reddening effects and potential contamination by activity-related components. We find that the YSP make a substantial contribution to the continuum flux in the off-nuclear regions on a radial scale of 1 – 20 kpc in all three objects. Moreover, in two objects we find evidence for reddened post-starburst stellar populations in the near-nuclear regions of the host galaxies. The YSP are relatively old (0.1 – 2 Gyr), massive (10^9 < MY SP < 2 × 10^{10} M⊙) and make up a large proportion (∼1 – 50%) of the total stellar mass in the regions of galaxies sampled by the observations. Overall, these results are consistent with the idea that AGN activity in some radio galaxies is triggered by major gas-rich mergers. Therefore, these radio galaxies form part of the subset of early-type galaxies that is evolving most rapidly in the local universe. Intriguingly, the results also suggest that the radio jets are triggered relatively late in the merger sequence, and that there is an evolutionary link between radio galaxies and luminous/ultra-luminous infrared galaxies.

Accepted for publication in MNRAS

E-mail contact: c.tadhunter@sheffield.ac.uk, preprint available at http://www.shef.ac.uk/physics/research/agn/agn2.html, http://arxiv.org/abs/astro-ph/0410108

Polarimetry of powerful radio galaxies from z = 0 to z = 4

Clive Tadhunter^1

1 Department of Physics & Astronomy, University of Sheffield, Sheffield S3 7RH, UK

The advent of sensitive polarimeters on large telescopes has led to a revolution in our understanding of active galaxies over the last 20 years. In the case of powerful radio galaxies the deep polarimetric measurements made possible by the new technology have: (a) provided the most direct evidence to support the unified schemes for powerful radio galaxies; (b) enhanced our understanding of the colours and morphologies of radio source host galaxies at all redshifts; and (c) provided key information about the kinematics and geometries of the scattering regions on a sub-kpc scale.

Review article to be published in the Proceedings of Astronomical Polarimetry 2004 Conference, Waikaloa, Hawaii

E-mail contact: c.tadhunter@sheffield.ac.uk, web page: http://www.shef.ac.uk/physics/research/agn/agn2.html preprint available at http://arxiv.org/abs/astro-ph/0501408

The giant star forming halo associated with the radio galaxy PKS1932-46

M. Villar-Martin^1, C. Tadhunter^2, R.Morganti^3 and J. Holt^2

1 Instituto de Astrofisica de Andalucia (CSIC), Aptd. 3004, 18080 Granada, Spain 2 Department of Physics & Astronomy, University of Sheffield, Sheffield, S3 7RH 3 ASTRON, PO Box 2, 7990 Dwingeloo, The Netherlands

We report the discovery of a giant (∼160 kpc) knotty extended emission line nebula associated with the radio galaxy PKS1932- 46 at z =0.23. The 2-d long slit spectra, obtained with VLT-FORS2 at a large angle (∼63^o) to the radio source axis, shows that the nebula extends well beyond the radio structure and the ionization cones of the active nucleus. This is one of the largest ionized nebulae yet detected around a radio galaxy at any redshift. The analysis of the ionization, morphological and kinematic properties of the knots suggests that these are star forming objects, probably compact HII galaxies. We propose that the giant structure is a star forming halo associated with the debris of the merger that triggered the activity. This study reinforces the view that radio galaxies are activated by major mergers which also trigger substantial star formation. The star formation activity can extend on the scale of a galaxy group, beyond the old stellar halo of the host galaxy.

Accepted for publication as a letter in MNRAS

E-mail contact: montse@iaa.es preprint available at http://arxiv.org/abs/astro-ph/0501414

Probing the Ionizing Continuum of Narrow-Line Seyfert 1 Galaxies. I. Observational Results

M. Dietrich^{1,2}, D.M. Crenshaw^1, and S.B. Kraemer^3

1 Department of Physics and Astronomy, Georgia State University, One Park Place South SE, Atlanta, GA 30303, USA 2 Department of Astronomy, The Ohio State University, 4055 McPherson Lab, Columbus, OH 43210, USA 3 Catholic University of America, NASA/Goddard Space Flight Center, Code 681, Greenbelt, MD 20771, USA

We present optical spectra and emission-line ratios of 12 Narrow-Line Seyfert 1 (NLS1) galaxies that we observed to study the ionizing EUV continuum. A common feature in the EUV continuum of active galactic nuclei is the big blue bump (BBB), generally associated with thermal accretion disk emission. While Galactic absorption prevents direct access to the EUV range, it can be mapped by measuring the strength of a variety of forbidden optical emission lines that respond to different EUV continuum regions. We find that narrow emission-line ratios involving [OII] λ3727, Hβ, [OIII] λ5007, [OI] λ6300, Hα, [NII] λ6583, and [SII] λ6716, 6731 indicate no significant difference between NLS1s and Broad-line Seyfert 1 (BLS1) galaxies, which suggests that the spectral energy distributions of their ionizing EUV – soft X-ray continua are similar. The relative strength of important forbidden high ionization lines like [NeV] λ3426 compared to HeII λ4686 and the relative strength of [FeX] λ6374 appear to show the same range as in BLS1 galaxies. However, a trend of weaker F([OI] λ6300)/F(Hα) emission-line ratios is indicated for NLS1s compared to BLS1s. To recover the broad emission-line profiles we used Gaussian components. This approach indicates that the broad Hβ profile can be well described with a broad component (FWHM ≃ 3275 ± 800 km s^{−1}) and an intermediate broad component (FWHM ≃ 1200 ± 300 km s^{−1}). The width of the broad component is in the typical range of normal BLS1s. The emission-line flux that is associated with the broad component in these NLS1s amounts to at least 60% of the total flux. Thus it dominates the total line flux, similar to BLS1 galaxies.

Accepted by Astrophys. J.

E-mail contact: dietrich@astronomy.ohio-state.edu

CO(1-0) & CO(5-4) observations of the most distant known radio galaxy at z = 5.2

Ilana Klamer^1, Ron Ekers^2 Elaine Sadler^1, Axel Weiss^3, Richard Hunstead^1 & Carlos De Breuck^4

1 School of Physics A28 University of Sydney NSW 2006, Australia 2 CSIRO Australia Telescope National Facility, PO Box 76 Epping NSW 1710 Australia 3 IRAM, Avenida Divina Pastora 7, 18012 Granada Spain 4 ESO, Karl Schwarzchild Strasse 2, 85740 Garching bei Muenchen, Germany

Using the Australia Telescope Compact Array we have detected CO (1-0) and CO (5-4) from TN J0924–2201 at z = 5.2, the most distant radio galaxy known to date. This is the second highest redshift detection of CO published so far. The CO (1-0) is 250−400km s^{−1} wide with a peak flux density of 520±115 μJy beam^{−1} whilst the CO (5-4) line emission is 200−300km s^{−1} wide with a peak flux density of 7.8 ± 2.7 mJy beam^{−1}. Both transitions are spatially unresolved but there is marginal evidence for spatial offsets between the CO and the host galaxy; the CO (1-0) is located 28 ± 11 kpc (4.^{′′} 5 ± 1.^{′′}7) north of the radio galaxy whilst the CO (5-4) is located 18 ± 8 kpc (2.^{′′} 8 ± 1.^{′′} 2) south of the radio galaxy. Higher spatial resolution observations are required to determine the reality of these offsets. Our result is the second detection of CO in a high redshift galaxy without pre-selection based on a massive dust content.

Accepted by ApJ Letters

E-mail contact: i.klamer@physics.usyd.edu.au, preprint available at http://arxiv.org/abs/astro-ph/0501447

The relationship between X-ray variability amplitude and black hole mass in active galactic nuclei

Paul M. O’Neill^1, Kirpal Nandra^1, Iossif E. Papadakis^{2,3} and T. Jane Turner^{4,5}

1 Astrophysics Group, Imperial College London, Blackett Laboratory, Prince Consort Road, London SW7 2BW 2 Department of Physics, University of Crete, 71 003, Heraklion, Crete, Greece 3IESL, FORTH-Hellas, 71 110, Heraklion, Crete, Greece 4 Laboratory for High Energy Astrophysics, Code 660, NASA Goddard Space Flight Center, Greenbelt, MD 20771, USA 5 University of Maryland, Baltimore County, 1000 Hilltop Circle, Baltimore, MD 21250, USA

We have investigated the relationship between the X-ray variability amplitude and black hole mass for a sample of 46 radioquiet active galactic nuclei observed by ASCA. Thirty-three of the objects in our sample exhibited significant variability over a time-scale of ∼40 ks. We determined the normalised excess variance in the 2–10 keV light curves of these objects and found a significant anti-correlation between excess variance and black hole mass. Unlike most previous studies, we have quantified the variability using nearly the same time-scale for all objects. Moreover, we provide a prescription for estimating the uncertainties in variance which accounts both for measurement uncertainties and for the stochastic nature of the variability. We also present an analytical method to predict the excess variance from a model power spectrum accounting for binning, sampling and windowing effects. Using this, we modelled the variance–mass relation assuming all objects have a universal twice-broken power spectrum, with the position of the breaks being dependent on mass. This accounts for the general form of the variance–mass relationship but is formally a poor fit and there is considerable scatter. We investigated this scatter as a function of the X-ray photon index, luminosity and Eddington ratio. After accounting for the primary dependence of excess variance on mass, we find no significant correlation with either luminosity or X-ray spectral slope. We do find an anti-correlation between excess variance and the Eddington ratio, although this relation might be an artifact owing to the uncertainties in the mass measurements. It remains to be established that enhanced X-ray variability is a property of objects with steep X-ray slopes or large Eddington ratios. Narrow-line Seyfert 1 galaxies, in particular, are consistent with being more variable than their broad line counterparts solely because they tend to have smaller masses.

Accepted by MNRAS.

E-mail contact: p.oneill@imperial.ac.uk, preprint available at http://arxiv.org/abs/astro-ph/0501471

X-ray/UV Observing Campaign on the Mrk 279 AGN Outflow: A Global Fitting Analysis of the UV Absorption

Jack R. Gabel^1, Nahum Arav^1, Jelle S. Kaastra^2 , Gerard A. Kriss^{3,4}, Ehud Behar^5, Elisa Costantini^{2,6}, C. Martin Gaskell^7, Kirk T. Korista^8, Ari Laor^5, Frits Paerels^9, Daniel Proga^{10} , Jessica Kim Quijano^3, Masao Sako^{11}, Jennifer E. Scott^3 , Katrien C. Steenbrugge^2

1 Center for Astrophysics and Space Astronomy, University of Colorado, 389 UCB, Boulder CO 80309-0389 2 SRON National Institute for Space Research, Sorbonnelaan 2, 3584 CA Utrecht, The Netherlands 3 Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218 4 Center for Astrophysical Sciences, Department of Physics and Astronomy, The Johns Hopkins University, Baltimore, MD 21218 5 Department of Physics, Technion, Haifa 32000, Israel 6 Astronomical Institute, University of Utrecht, PO Box 80 000, 3508 TA Utrecht, The Netherlands 7 Department of Physics and Astronomy, University of Nebraska, Lincoln NE 68588-0111 8 Department of Physics, Western Michigan University, Kalamazoo, MI 49008 9 Columbia Astrophysics Laboratory, 550 West 120th Street, New York, NY 10027 10 JILA, University of Colorado, Campus Box 440, Boulder, CO 80309 11 Theoretical Astrophysics and Space Radiation Laboratory, California Institute of Technology, MC 130-33, Pasadena, CA 91125

We present an analysis of the intrinsic UV absorption in the Seyfert 1 galaxy Mrk 279 based on simultaneous long observations with the Hubble Space Telescope (41 ks) and the Far Ultraviolet Spectroscopic Explorer (91 ks). To extract the line-of-sight covering factors and ionic column densities, we separately fit two groups of absorption lines: the Lyman series and the CNO lithium-like doublets. For the CNO doublets we assume that all three ions share the same covering factors. The fitting method applied here overcomes some limitations of the traditional method using individual doublet pairs; it allows for the treatment of more complex, physically realistic scenarios for the absorption-emission geometry and eliminates systematic errors that we show are introduced by spectral noise. We derive velocity-dependent solutions based on two models of geometrical covering – a single covering factor for all background emission sources, and separate covering factors for the continuum and emission lines. Although both models give good statistical fits to the observed absorption, we favor the model with two covering factors because: (a) the best-fit covering factors for both emission sources are similar for the independent Lyman series and CNO doublet fits; (b) the fits are consistent with full coverage of the continuum source and partial coverage of the emission lines by the absorbers, as expected from the relative sizes of the nuclear emission components; and (c) it provides a natural explanation for variability in the Lyα absorption detected in an earlier epoch. We also explore physical and geometrical constraints on the outflow from these results.

Accepted for publication in the Astrophysical Journal.

E-mail contact: jgabel@colorado.edu preprint available at http://arxiv.org/abs/astro-ph/0501524

Equatorial scattering and the structure of the broad-line region in Seyfert nuclei: evidence for a rotating disc

J.E. Smith^1, A. Robinson^{1,2} , S. Young^1, D.J. Axon^{1,2} and Elizabeth A. Corbett^3

1 Centre for Astrophysics Research, University of Hertfordshire, Hatfield, Hertfordshire, AL10 9AB, UK 2 Department of Physics, Rochester Institute of Technology, 54 Lomb Memorial Drive, Rochester, NY 14623-5603, USA 3 Anglo-Australian Observatory, PO Box 296, Epping, NSW 1710, Australia

We present detailed scattering models confirming that distinctive variations in polarization across the broad Hα line, which are observed in a significant fraction of Seyfert 1 galaxies, can be understood in terms of a rotating line-emitting disc surrounded by a co-planar scattering region (the equatorial scattering region). The predicted polarization properties are: (i) averaged over wavelength, the position angle of polarization is aligned with the projected disc rotation axis and hence also with the radio source axis; (ii) the polarization PA rotates across the line profile, reaching equal but opposite (relative to the continuum PA) rotations in the blue and red wings; (iii) the degree of polarization peaks in the line wings and passes through a minimum in the line core. We identify 11 objects which exhibit these features to different degrees. In order to reproduce the large amplitude PA rotations observed in some cases, the scattering region must closely surround the emission disc and the latter must itself be a relatively narrow annulus – presumably the Hα-emitting zone of a larger accretion disc. Asymmetries in the polarization spectra may be attributable to several possible causes, including bulk radial infall in the equatorial scattering region, or contamination by polar scattered light. The broad Hα lines do not, in general, exhibit double-peaked profiles, suggesting that a second Hα-emitting component of the broad-line region is present, in addition to the disc.

Accepted by MNRAS

E-mail contact: axrsps@rit.edu http://arxiv.org/abs/astro-ph/0501640

Announcements

Version 3.0 of the Tartarus Database is Released

Version 3.0 of the Tartarus database of Advanced Satellite for Cosmology and Astrophysics (ASCA) observations of AGN has been released. This database provides products for 611 AGN observations, and comprises events files, images, spectra and light curves. The results from simple spectral fits are also provided.

Tartarus products are of publishable quality, allowing users to skip many stages of data reduction. This is particularly valuable to astronomers with little direct experience in the reduction of X-ray data.

Tartarus (Version 3.0) is maintained by Paul O’Neill and Kirpal Nandra at Imperial College London, and Jane Turner at Goddard Space Flight Center and University of Maryland, Baltimore County. The database can be accessed at

http://astro.imperial.ac.uk/Research/Tartarus .

Email contact: Paul O’Neill (Imperial College London) - p.oneill@imperial.ac.uk

The Active Galaxies Newsletter is available on the World Wide Web. You can access it via the University of Manchester home page :- http://www.ast.man.ac.uk/∼rb/agn/ If you move or your e-mail address changes, please send the editor your new address. If the Newsletter repeatedly bounces back from an address then that address is deleted from the mailing list.