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

No. 134 — May 2008 Editor: Rob Beswick (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.

Rob Beswick

Abstracts of recently accepted papers

The Hard X-ray Spectrum as a Probe for Black-Hole Growth in Radio-Quiet Active Galactic Nuclei

Ohad Shemmer^1, W. N. Brandt^1 , Hagai Netzer^2, Roberto Maiolino^3, and Shai Kaspi^{2,4}

1 Department of Astronomy & Astrophysics, Pennsylvania State University, University Park, PA 16802, USA

2 School of Physics & Astronomy, Raymond and Beverly Sackler Faculty of Exact Sciences, Tel Aviv University, Tel Aviv 69978, Israel 3 INAF - Osservatorio Astronomico di Roma, via di Frascati 33, 00040 Monte Porzio Catone, Italy 4 Physics Department, Technion, Haifa 32000, Israel

We study the hard-X-ray spectral properties of ten highly luminous radio-quiet (RQ) active galactic nuclei (AGNs) at z = 1.3 − 3.2, including new XMM-Newton observations of four of these sources. We find a significant correlation between the normalized accretion rate (L/L_{Edd}) and the hard-X-ray photon index (Γ) for 35 moderate–high luminosity RQ AGNs including our ten highly luminous sources. Within the limits of our sample, we show that a measurement of Γ and LX can provide an estimate of L/L_{Edd} and black-hole (BH) mass (MBH) with a mean uncertainty of a factor of^<∼3 on the predicted values of these properties. This may provide a useful probe for tracing the history of BH growth in the Universe, utilizing samples of X-ray-selected AGNs for which L/L_{Edd} and MBH have not yet been determined systematically. It may prove to be a useful way to probe BH growth in distant Compton-thin type 2 AGNs. We also find that the optical–X-ray spectral slope (αox) depends primarily on optical–UV luminosity rather than on L/L_{Edd} in a sample of RQ AGNs spanning five orders of magnitude in luminosity and over two orders of magnitude in L/L_{Edd}. We detect a significant Compton-reflection continuum in two of our highly luminous sources, and in the stacked X-ray spectrum of seven other sources with similar luminosities, we obtain a mean relative Compton reflection of R = 0.9^{+0.6}_{−0.5} and an upper limit on the rest-frame equivalent width of a neutral Fe Kα line of 105 eV. We do not detect a significant steepening of the X-ray power-law spectrum below rest-frame 2 keV in any of our highly luminous sources, suggesting that a soft-excess feature, commonly observed in local AGNs, either does not depend strongly on L/L_{Edd}, or is not accessible at high redshifts using current X-ray detectors. None of our highly luminous sources displays X-ray flux variations on timescales of ∼1 hr, supporting the idea that the timescale of X-ray variability depends inversely on MBH and does not depend on L/L_{Edd}.

Accepted by The Astrophysical Journal

E-mail contact: ohad@astro.psu.edu, preprint available at http://arxiv.org/abs/0804.0803

Long-Term Variability in the Optical Spectrum of the Seyfert Galaxy NGC 2992

M. L. Trippe^1, D. M. Crenshaw^1, R. Deo^2 and M. Dietrich^3

1 Department of Physics and Astronomy, Georgia State University, One Park Place South SE, Ste. 700, Atlanta, GA 30303 2 Drexel University Department of Physics, Disque Hall, South 32nd St., Rm. 813, Philadelphia, PA 19104 3 Department of Astronomy, The Ohio State University, 4055 McPherson Lab, 140 W. 18th Ave., Columbus, OH 43210

New spectra of NGC 2992 from the Cerro Tololo Inter-American Observatory show that this nearby AGN has changed its type classification to a Seyfert 2 in 2006. It was originally classified as a Seyfert 1.9, and has been previously seen as a Seyfert 1.5 with strong broad Hα emission. A comparison of the reddening and equivalent hydrogen column density derived for the narrow-line region from these new data with those previously calculated for different regions closer to the nucleus shows them to be very similar, and suggests that these different regions are all being absorbed by the same opacity source, a large 100-pc scale dust lane running across the nucleus. However, obscuration by dust in this lane is probably not responsible for classification changes which occur in only a few years. It is more likely that NGC 2992’s observed variations are due to a highly variable ionizing continuum. We therefore conclude that, although NGC 2992 was originally identified as a Seyfert 1.9, this was not because of an oblique viewing angle through the atmosphere of a central dusty torus, but because its active nucleus was identified when it was in a low continuum state.

Accepted by the Astronomical Journal.

E-mail contact: trippe@chara.gsu.edu, preprint available at http://arxiv.org/abs/0804.1381

The AMIGA sample of isolated galaxies. VII. Far-infrared and radio continuum study of nuclear activity

J. Sabater^1 , S. Leon^2, L. Verdes-Montenegro^1, U. Lisenfeld^3, J. Sulentic^4 and S. Verley^5

1 Instituto de Astrofísica de Andalucía, CSIC, Apdo. 3004, 18080, Granada, Spain 2 Instituto de RadioAstronomía Milimétrica (IRAM), Granada, Spain 3 Dept. Física Teórica y del Cosmos, Universidad de Granada, Spain 4 Department of Astronomy, Univ. of Alabama, Tuscaloosa, USA 5 Osservatorio Astrofisico di Arcetri, Istituto Nazionale di Astrofisica, Firenze, Italia

CONTEXT. This paper is part of a series involving the AMIGA project (Analysis of the Interstellar Medium of Isolated GAlaxies). This project provides a statistically-significant sample of the most isolated galaxies in the northern sky.

AIMS. We present a study of the nuclear activity in a well-defined sample of the most isolated galaxies (total sample: n = 1050, complete subsample: n = 719) in the local Universe traced by their far-infrared (FIR) and radio continuum emission.

METHODS. We use the well-known radio continuum-FIR correlation to select radio-excess galaxies that are candidates to host an active galactic nucleus (AGN), as well as the FIR colours to find obscured AGN-candidates. We also used the existing information on nuclear activity in the Véron-Cetty catalogue and in the NASA Extragalactic Database.

RESULTS. A final catalogue of AGN-candidate galaxies has been produced that will provide a baseline for studies on the dependence of activity on the environment. Our sample is mostly radio quiet, consistent with its high content of late-type galaxies. At most ∼ 1.5% of the galaxies show a radio excess with respect to the radio-FIR correlation, and this fraction even goes down to less than 0.8% after rejection of back/foreground sources using FIRST. We find that the fraction of FIR colour selected AGN-candidates is ∼ 28% with a lower limit of ∼ 7% Our final catalogue contains 89 AGN candidates and is publicly available on the AMIGA web page (http://www.iaa.csic.es/AMIGA.html). A comparison with the results from the literature shows that the AMIGA sample has the lowest ratio of AGN candidates, both globally and separated into early and late types. Field galaxies as well as poor cluster and group environments show intermediate values, while the highest rates of AGN candidates are found in the central parts of clusters and in pair/merger dominated samples. For all environments, early-type galaxies show a higher ratio of radio-excess galaxies than late types, as can be expected, since massive elliptical galaxies are the usual hosts of powerful radio continuum emission.

CONCLUSIONS. We conclude that the environment plays a crucial and direct role in triggering radio nuclear activity and not only via the density-morphology relation. Isolated, early-type galaxies show a particularly low level of activity at radio wavelengths hence constituting the most nurture-free population of luminous early-type galaxies.

Accepted by Astronomy & Astrophysics

E-mail contact: jsm@iaa.es, preprint available at http://arxiv.org/abs/0803.0335 and http://amiga.iaa.csic.es:8080/p/6-amiga-papers.htm

Long-term variability of the optical spectra of NGC 4151: I. Light curves and flux correlations

A.I. Shapovalova^1, L.Č. Popović^{2,3}, S. Collin^4, A.N. Burenkov^1, V.H. Chavushyan^5, N.G. Bochkarev^6, E. Benítez^7, D. Dultzin-Hacyan^7, A. Kovačević^8, N. Borisov^1, L. Carrasco^5 , J. León-Tavares^{5,9}, A. Mercado^{10}, J.R. Valdes^5, V.V. Vlasuyk^1, V.E. Zhdanova^1

1Special Astrophysical Observatory of the Russian AS, Nizhnij Arkhyz, Karachaevo-Cherkesia 369167, Russia 2Astronomical Observatory, Volgina 7, 11160 Belgrade 74, Serbia 3Alexander von Humboldt Fellow, presently at Max Planck Institute for Radioastronomy, Bonn, Germany 4LUTH, Observatoire de Paris, CNRS, Université Paris Diderot; 5 Place Jules Janssen, 92190 Meudon, France 5Instituto Nacional de Astrofísica, Óptica y Electrónica, Apartado Postal 51, CP 72000, Puebla, Pue. México 6Sternberg Astronomical Institute, Moscow, Russia 7Instituto de Astronomía, UNAM, Apartado Postal 70-264, CP 04510, México 8Department of Astronomy, Faculty of Mathematics, University of Belgrade, Studentski trg 16, 11000 Belgrade, Serbia 9Max-Planck Institute für Radioastronomie, Auf dem Hügel 69, 53121 Bonn, Germany 10Universidad Politécnica de Baja California, Av. de la Industria # 291, CP 21010, Mexicali, B.C., México

Results of a long-term spectral monitoring of the active galactic nucleus of NGC 4151 are presented (11 years, from 1996 to 2006). High quality spectra (S/N> 50 in the continuum near Hα and Hβ) were obtained in the spectral range ∼ 4000 to 7500 Å, with a resolution between 5 and 15 Å, using the 6-m and the 1-m SAO’s telescopes (Russia), the GHAO’s 2.1-m telescope (Cananea, México), and the OAN-SPM’s 2.1-m telescope (San-Pedro, México). The observed fluxes of the Hα, Hβ, Hγ and HeIIλ4686 emission lines and of the continuum at the observed wavelength 5117Å, were corrected for the position angle, the seeing and the aperture effects.

We found that the continuum and line fluxes varied strongly (up to a factor 6) during the monitoring period. The emission was maximum in 1996-1998, and there were two minima, in 2001 and in 2005. As a consequence, the spectral type of the nucleus changed from a Sy1.5 in the maximum activity state to a Sy1.8 in the minimum state. The Hα, Hγ and Heλ4686 fluxes were well correlated with the Hβ flux. The line profiles were strongly variable, showing changes of the blue and red asymmetry. The flux ratios of the blue/red wings and of the blue (or red) wing/core of Hα and Hβ varied differently. We considered three characteristic periods during which the Hβ and Hα profiles were similar: 1996-1999, 2000-2001 and 2002-2006. The line to continuum flux ratios were different; in particular during the first period (1996-2001), the lines were not correlated with the continuum and saturated at high fluxes. In the third period (2002-2006), the Hα and Hβ fluxes were well correlated to the continuum flux, meaning that the ionizing continuum was a good extrapolation of the optical continuum. We thus consider that the values of the time lags – line lagging continuum (0.81^{+1.55}_{−0.81} days for Hα and 0.81^{+2.19}_{−0.81} days for Hβ) for the third period give a more realistic estimation of the dimension of the BLR than during the other periods. Moreover, the time lags obtained by binning intervals of three years within the whole monitoring period indicate the permanent presence of a small component of the BLR (0.3-0.7 light days)

We discuss the different responses of Hβ and Hα to the continuum during the monitoring period.

Accepted by A&A

E-mail contact: lpopovic@aob.bg.ac.yu, preprint available at http://arxiv.org/abs/0804.0910

XMM-Newton observation of 2MASS 1049+5837

B.J.Wilkes^1, K.A.Pounds^2, G.D. Schmidt^3

1 Harvard-Smithsonian Center for Astrophysics, Cambridge, MA 02138, USA 2 Department of Physics and Astronomy, University of Leicester, Leicester LE1 7RH, UK 3 Steward Observatory, The University of Arizona, Tucson, AZ 85721

Chandra observations of the type 1.8, low redshift (z=0.115) red (J−KS ∼ 2) quasar 2MASSJ 104943+583750 (2M1049+5837) indicated an unusually hard X-ray spectrum (HR∼0.6), suggesting obscuration of NH ∼ 4 × 10^{22} cm^{−2} and a flat Γ ∼ 0.4 power law slope. A higher signal-to-noise XMM-Newton observation reported here reveals a more complex spectrum, being extremely hard above ∼2 keV, Γ ∼ −0.6, with a well defined soft excess similar to the bright, nearby Seyfert 2 galaxy Mkn. Such extremely hard quasar spectra cannot be a dominant contributor to the Cosmic X-ray Background (CXRB, Γ ∼ 1.4).

Modelling of 2M1049+5837 shows the observed 2−10 keV spectrum to be the sum of a strongly absorbed ‘normal’ Γ ∼ 1.8 underlying quasar X-ray continuum, and a strong, cold reflection component (R∼ 2). The strong attenuation of the intrinsic X-ray continuum by a sub-Compton-thick line-of-sight column, NH ∼ 3.4 × 10^{23} cm^{−2}, reveals a soft X-ray emission component whose spectrum indicates reprocessing/emission from, possibly extended, photoionized gas. The luminosity of the soft Xray component is similar to Seyfert 2 galaxies, an order of magnitude less than comparable type 1 AGN, suggesting partial obscuration of core-bright emission.

The optical emission is complex with distinct red and blue scattered light components believed to originate in two extended regions visible in HST imaging data. The unusual combination of properties: optical and X-ray obscuration of the nuclear emission, partially obscured broad but unobscured narrow emission lines and partially obscured soft X-ray excess, implies an intermediate viewing angle, over or through the edge of an obscuring disk+wind or torus. 2M1049+5837 again demonstrates both the ambiguity of low signal-to-noise X-ray spectra/hardness ratios and the potential of 2MASS-selected red sources for exploring the complex obscuration and geometry of the nuclear regions in AGN.

Accepted by Ap. J.

E-mail contact: belinda@cfa.harvard.edu

New Indicators for AGN Power: The Correlation Between [O IV] λ25.89μm and Hard X-ray Luminosity for Nearby Seyfert Galaxies

M. Meléndez^1, S.B. Kraemer^1, B.K Armentrout^1, R.P. Deo^2, D.M. Crenshaw^3, H.R. Schmitt^{4,5}, R.F. Mushotzky^6, J. Tueller^6, C.B. Markwardt^6 and L. Winter^7

1 Institute for Astrophysics and Computational Sciences, Department of Physics, The Catholic University of America, Washington, DC 2 Department of Physics, Drexel University, Philadelphia, PA 3 Department of Physics and Astronomy, Georgia State University, Atlanta, GA 4 Remote Sensing Division, Naval Research Laboratory, Washington, DC 5 Interferometrics, Inc., Herndon, VA 6 NASA/Goddard Space Flight Center, Greenbelt , MD 7 University of Maryland, College Park, MD

We have studied the relationship between the [O IV] λ25.89μm emission line luminosities, obtained from Spitzer spectra, the X-ray continua in the 2-10 keV band, primarily from ASCA, and the 14-195 keV band obtained with the SWIFT/Burst Alert Telescope (BAT), for a sample of nearby (z < 0.08) Seyfert galaxies. For comparison, we have examined the relationship between the [O III] λ5007, the 2-10 keV and the 14-195 keV luminosities for the same set of objects. We find that both the [O IV] and [O III] luminosities are well-correlated with the BAT luminosities. On the other hand, the [O III] luminosities are better-correlated with 2-10 keV luminosities than are those of [O IV]. When comparing [O IV] and [O III] luminosities for the different types of galaxies, we find that the Seyfert 2’s have significantly lower [O III] to [O IV] ratios than the Seyfert 1’s. We suggest that this is due to more reddening of the narrow line region (NLR) of the Seyfert 2’s. Assuming Galactic dust to gas ratios, the average amount of extra reddening corresponds to a hydrogen column density of ∼ few times 10^{21} cm^{−2}, which is a small fraction of the X-ray absorbing columns in the Seyfert 2’s. The combined effects of reddening and the X-ray absorption are the probable reason why the [O III] versus 2-10 keV correlation is better than the [O IV] versus 2-10 keV, since the [O IV] λ25.89μm emission line is much less affected by extinction. We present a grid of photoionization models used to calculate the physical conditions present in the [O IV] region. We find that the [O IV] comes from higher ionization states and lower density regions than previous studies had determined for [O III]. Overall, we find the [O IV] to be an accurate and truly isotropic indicator of the power of the AGN. This suggests that it can be useful in deconvolving the contribution of the AGN and starburst to the spectrum of Compton-thick and/or X-ray weak sources.

Accepted for publication in the Astrophysical Journal

07melendez@cua.edu, preprint available at http://arxiv.org/abs/0804.1147

The properties of powerful radio sources at 90 GHz

M.J. Hardcastle^{1,2} and L.W. Looney^2

1 School of Physics, Astronomy and Mathematics, University of Hertfordshire, College Lane, Hatfield, Hertfordshire AL10 9AB, UK 2 Department of Physics, University of Bristol, Tyndall Avenue, Bristol BS8 1TL, UK 3 Department of Astronomy, University of Illinois, 1002 West Green Street, Urbana, IL 61801, USA

We have observed a small sample of powerful double radio sources (radio galaxies and quasars) at frequencies around 90 GHz with the BIMA millimetre array, with the intention of constraining the resolved high-frequency spectra of radio galaxies. When combined with other sources we have previously observed and with data from the BIMA archive, these observations allow us for the first time to make general statements about the highfrequency behaviour of compact components of radio galaxies – cores, jets and hotspots. We find that cores in our sample remain flat-spectrum up to 90 GHz; jets in some of our targets are detected at 90 GHz for the first time in our new observations; and hotspots are found to be almost universal, but show a wide range of spectral properties. Emission from the extended lobes of radio galaxies is detected in a few cases and shows rough consistency with the expectations from standard spectral ageing models, though our ability to probe this in detail is limited by the sensitivity of BIMA. We briefly discuss the prospects for radio-galaxy astrophysics with ALMA.

Accepted by MNRAS

E-mail contact: m.j.hardcastle@herts.ac.uk, preprint available at http://arxiv.org/abs/0804.3369

The warm absorber in NGC 5548: The lean years

R.G. Detmers^1, J.S. Kaastra^1 , 2, E. Costantini^1, I.M. McHardy^3 and F. Verbunt^2

1 SRON Netherlands Institute for Space Research, Sorbonnelaan 2, 3584 CA Utrecht, The Netherlands 2 Astronomical Institute, University of Utrecht, Postbus 80000, 3508 TA Utrecht, The Netherlands 3 School of Physics and Astronomy, The University, Southhampton SO17 1BJ, UK

We study the variability of the warm absorber and the gas responsible for the emission lines in the Seyfert 1 galaxy NGC 5548, in order to constrain the location and physical properties of these components. Using X-ray spectra taken with the Chandra−LETGS in 2002 and 2005, we study variability in the ionic column densities and line intensities. We find a lower [Ovii] forbidden emission line flux in 2005, while the Fe Kα line flux stays constant. The warm absorber is less ionized in 2005, allowing us to constrain its location to within 7 pc of the central source. Using both the observed variability and the limit on the FWHM of the [Ovii] f line, we have constrained the location of the narrow line region to a distance of 1 pc from the central source. The apparent lack of variability of the Fe Kα line flux does not allow for a unique explanation.

Accepted by Astronomy and Astrophysics

E-mail contact: robd@sron.nl preprint available at arXiv:0804.4467

Thesis Abstracts

A Radio Study of the Starburst Galaxy, M82

D. Fenech

Thesis work conducted at: Jodrell Bank Observatory, University of Manchester, UK

Current address: Department of Physics and Astronomy, University College London, Gower Street, London WC1E 6BT

Electronic mail: dmf@star.ucl.ac.uk

Ph.D dissertation directed by: Prof. Alan Pedlar

Ph.D degree awarded: Dec. 2007

Radio observations of the prototypical starburst galaxy, M82, are presented. These provide the most sensitive, high-resolution observations of the discrete supernova remnants and Hii regions in the central starburst to date. In addition, the first ever Global VLBI and MERLIN data combination has produced images of the detailed structure of the compact sources at 1.6 GHz.

MERLIN 5 GHz observations made over a period of 8 days have provided extremely sensitive images of the discrete sources within the M82 starburst with an rms noise level of ∼17μJy beam^{−1}. In total 55 of the sources within M82 have been imaged with resolutions of 35 − 50 mas. This has enabled direct comparison with previous MERLIN 5 GHz observations from 1992. As a result, expansion velocities have been measured for ten supernova remnants with values ranging from 1500 to 10500 km s^{−1}.

Global VLBI observations at a frequency of 1.6 GHz were performed using sixteen antennas across Europe and America. The combination of these observations with MERLIN 1.6 GHz data has provided the first ever Global VLBI and MERLIN combined image of M82 at this frequency. These data have been used to study the supernova remnants and Hii regions using resolutions ranging from 20 − 130 milliarcseconds.

Both the MERLIN 5 GHz and combined Global VLBI and MERLIN 1.6 GHz observations have been used to study the supernova remnant population, including measurement of the supernova rate and the star formation rate within M82.

The 1.6 GHz Global VLBI data form the most recent epoch of observations used to study the evolution of the most compact sources within M82. Comparison of this and previous epochs covering a 19 year timeline has enabled confirmation of the expansion of the SNR 43.31+59.2, with a velocity of ∼8000 km s−1, and study of the source 41.95+57.5, showing it to be unique of the sources observed within this galaxy.

Constraining the AGN Contribution in a Multiwavelength Study of Seyfert Galaxies

Marcio B. Meléndez Hernández

Institute for Astrophysics and Computational Sciences, Department of Physics, The Catholic University of America, Washington, DC and NASA/Goddard Space Flight Center, Greenbelt , MD

200 Hannan Hall, The Catholic University of America, 620 Michigan Ave N.E., Washington, DC 20064

Electronic mail: 07melendez@cua.edu

Ph.D dissertation directed by: Dr. Steve Kraemer

Ph.D degree awarded: May 2008

We have studied the relationship between high- and low-ionization mid-infrared emission lines with the aim of constraining the active galactic nuclei (AGN) and star formation contributions for a sample of 100 Seyfert galaxies. We investigated the correlation between the [O IV] λ25.89 μm emission line luminosities, obtained from Spitzer spectra, with the X-ray continua in the 14-195 keV band, obtained with the SWIFT/Burst Alert Telescope (BAT). We find the [O IV] to be an accurate and truly isotropic indicator of the power of the AGN. Consequently, we used the [O IV] to deconvolve the contributions of the AGN and star formation in the low-ionization [Ne II] λ12.81 μm emission line, and mid- and far-infrared continuum luminosities of Seyfert 1 and Seyfert 2 galaxies. We investigated the ionization state of the emission-line gas in Seyfert galaxies using the [O IV]/[Ne II] emission ratio. We find that Seyfert 2 galaxies have, on average, lower ratios than those of Seyfert 1 galaxies. This result suggests two possible scenarios: 1) Seyfert 2 galaxies have intrinsically weaker AGN, or 2) Seyfert 2 galaxies have relatively higher star formation rates than Seyfert 1 galaxies. Although we cannot dismiss the former, we find that Seyfert 1 and Seyfert 2 galaxies have similar luminosity distributions. Using [Ne II] as a tracer of star formation we find a higher average star formation rate for Seyfert 2 galaxies, 7.7 ± 0.3M⊙ yr^{−1}, than for Seyfert 1 galaxies, 5.0 ± 0.4M⊙ yr^{−1}. For comparison, we examined the mid- and far-infrared continua and find that Seyfert 1 and Seyfert 2 galaxies are dominated by hot dust and cool dust components, respectively. Overall, these results test the unified model of AGN, and suggest that the differences between Seyfert galaxies cannot be solely due to viewing angle dependence.

The Active Galaxies Newsletter is available on the World Wide Web. You can access it via the University of Manchester home page :- http://www.manchester.ac.uk/jodrellbank/∼agnews 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.