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

No. 166 — January 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

X-ray Outflows in the Swift Burst Alert Detected Seyfert 1s

Lisa M. Winter^{1,2}

1Center for Astrophysics and Space Astronomy, Department of Astrophysical & Planetary Sciences, University of Colorado, UCB 391, Boulder, CO 80309, USA 2Hubble Fellow

Previous surveys of outflows in low-redshift active galactic nuclei (AGN) have relied on the analysis of sources selected primarily for their optical/X-ray brightness, and are therefore biased. Towards determining the outflow properties of local AGN, we detect warm absorption signatures of O VII and O VIII absorption edges in the available Suzaku/XMM-Newton CCD spectra of an unbiased sample of 44 Seyfert 1–1.5 sources selected in the very hard X-rays (14–195 keV) with the Swift Burst Alert Telescope. From our analysis, we find that O VII and O VIII absorption edges are present in 41% of the sample. This fraction is dependent on luminosity, with outflow detections in 60% of low luminosity and 30% of high luminosity sources. However, grating spectroscopy of the highest luminosity sources reveals that ∼ 80% of these sources have ionized absorbers, but that the ionization states are higher/lower than produces the O VII and O VIII edges. This suggests that ionized absorption may be present in all local Seyfert 1s.

Accepted by ApJ

E-mail contact: lisa.winter@colorado.edu, preprint available at Preprints.html

Wide-field VLBA Observations of the Chandra Deep Field South

Enno Middelberg^1, Adam Deller^2, John Morgan^{3,4,5} , Helge Rottmann^5 , Walter Alef^5, Steven Tingay^6, Ray Norris^7, Uwe Bach^5, Walter Brisken^3 and Emil Lenc^7

1 Astronomisches Institut, Ruhr-Universität Bochum, Universitätsstr. 150, 44801 Bochum, Germany 2 National Radio Astronomy Observatory, PO Box 0, Socorro, NM, 87801, USA 3 Istituto di Radioastronomia – INAF, Via Gobetti 101, I-40129 Bologna, Italy 4 Dipartimento di Astronomia, Università degli Studi, via Ranzani 1, I40127 Bologna, Italy 5 Max-Planck-Institut für Radioastronomie, Auf dem Hügel 69, 53121 Bonn, Germany 6 Curtin University of Technology, GPO BOX U1987, Perth, WA 6845, Australia 7 Australia Telescope National Facility, PO Box 76, Epping NSW 1710, Australia

Wide-field surveys are a commonly-used method for studying thousands of objects simultaneously, to investigate, e.g., the joint evolution of star-forming galaxies and active galactic nuclei. Very long baseline interferometry (VLBI) observations can yield valuable input to such studies because they are able to identify AGN unambiguously in the moderate to high-redshift Universe. However, VLBI observations of large swaths of the sky are impractical using standard methods, because the fields of view of VLBI observations are of the order of 10^{′′} or less, and have therefore so far played only a minor role in galaxy evolution studies. We have embarked on a project to carry out Very Long Baseline Array (VLBA) observations of all 96 known radio sources in one of the best-studied areas in the sky, the Chandra Deep Field South (CDFS). The challenge was to develop methods which could significantly reduce the amount of observing (and post-processing) time, making such a project feasible. We have developed an extension to the DiFX software correlator which allows one to efficiently correlate up to hundreds of positions within the primary beams of the interferometer antennas. This extension enabled us to target many sources simultaneously, at full resolution and high sensitivity, using only a small amount of observing time. The combination of wide fields-of-view and high sensitivity across the field in this survey is unprecedented. We have observed with the VLBA a single pointing containing the Chandra Deep Field South, in which 96 radio sources were known from previous observations with the Australia Telescope Compact Array (ATCA). From our input sample of 96 sources, 20 were detected with the VLBA, and one more source was tentatively detected. The majority of objects have flux densities in agreement with arcsec-scale observations, implying that their radio emission comes from very small regions. Two objects are visibly resolved. One VLBI-detected object had earlier been classified as a star-forming galaxy. Comparing the VLBI detections to sources found in sensitive, co-located X-ray observations we find that X-ray detections are not a good indicator for VLBI detections. We have successfully demonstrated a new extension to the DiFX software correlator, allowing one to observe hundreds of fields of view simultaneously. In a sensitive observation of the CDFS we detect 21 % of the sources and were able to re-classify 7 sources as AGN which had not been identified as such before. Wide-field VLBI survey science is now coming of age.

Accepted by Astronomy and Astrophysics

E-mail contact: middelberg@astro.rub.de

Location of γ-ray Flare Emission in the Jet of the BL Lacertae Object OJ287 more than 14 pc from the Central Engine

Iván Agudo^1, Svetlana G. Jorstad^{1,2} , Alan P. Marscher^1, Valeri M. Larionov^{2,3}, José L. Gómez^4, Anne Lähteenmäki^5, Mark Gurwell^6, Paul S. Smith^7, Helmut Wiesemeyer^8, Clemens Thum^9, Jochen Heidt^{10}, Dmitriy A. Blinov^{2,3}, Francesca D. D’Arcangelo^{1,11}, Vladimir A. Hagen-Thorn^{2,3} , Daria A. Morozova^2, Elina Nieppola^{5,12}, Mar Roca– Sogorb^4 , Gary D. Schmidt^{13}, Brian Taylor^{1,14}, Merja Tornikoski^5, Ivan S. Troitsky^2

1 Institute for Astrophysical Research, Boston University, 725 Commonwealth Avenue, Boston, MA 02215, USA 2 Astronomical Institute, St. Petersburg State University, Universitetskij Pr. 28, Petrodvorets, 198504 St. Petersburg, Russia 3 Isaac Newton Institute of Chile, St. Petersburg Branch, St. Petersburg, Russia 4 Instituto de Astrofísica de Andalucía, CSIC, Apartado 3004, 18080, Granada, Spain 5 Aalto University Metsähovi Radio Observatory, Metsähovintie 114, FIN-02540 Kylmälä, Finland 6 Harvard–Smithsonian Center for Astrophysics, 60 Garden St., Cambridge, MA 02138, USA 7 Steward Observatory, University of Arizona, Tucson, AZ 85721-0065, USA 8 Instituto de Radio Astronomía Milimétrica, Avenida Divina Pastora, 7, Local 20, E–18012 Granada, Spain 9 Institut de Radio Astronomie Millimétrique, 300 Rue de la Piscine, 38406 St. Martin d’Hères, France 10 ZAH, Landessternwarte Heidelberg, Königstuhl, 69117 Heidelberg, Germany 11 MIT Lincoln Laboratory, 244 Wood Street, Lexington, MA 02421, USA 12 Finnish Centre for Astronomy with ESO (FINCA), University of Turku, Väisäläntie 20, FI-21500 Piikkiö, Finland 13 National Science Foundation, 4201 Wilson Blvd., Arlington, VA 22230, USA 14 Lowell Observatory, Flagstaff, AZ 86001, USA

We combine time-dependent multi-waveband flux and linear polarization observations with sub-milliarcsecond-scale polarimetric images at λ = 7 mm of the BL Lacertae-type blazar OJ287 to locate the γ-ray emission in prominent flares in the jet of the source > 14 pc from the central engine. We demonstrate a highly significant correlation between the strongest γ-ray and millimeterwave flares through Monte-Carlo simulations. The two reported γ-ray peaks occurred near the beginning of two major mm-wave outbursts, each of which is associated with a linear polarization maximum at millimeter wavelengths. Our Very Long Baseline Array observations indicate that the two mm-wave flares originated in the second of two features in the jet that are separated by > 14 pc. The simultaneity of the peak of the higher-amplitude γ-ray flare and the maximum in polarization of the second jet feature implies that the γ-ray and mm-wave flares are co-spatial and occur > 14 pc from the central engine. We also associate two optical flares, accompanied by sharp polarization peaks, with the two γ-ray events. The multi-waveband behavior is most easily explained if the γ-rays arise from synchrotron self-Compton scattering of optical photons from the flares. We propose that flares are triggered by interaction of moving plasma blobs with a standing shock. The γ-ray and optical emission is quenched by inverse Compton losses as synchrotron photons from the newly shocked plasma cross the emission region. The mm-wave polarization is high at the onset of a flare, but decreases as the electrons emitting at these wavelengths penetrate less polarized regions.

Accepted by The Astrophysical Journal Letters.

E-mail contact: iagudo@bu.edu, preprint available at http://arxiv.org/abs/1011.6454

The quasar PG 0844+349 in an X-ray weak state

L. C. Gallo^1, D. Grupe^2 , N. Schartel^3, S. Komossa^4, G. Miniutti^5, A. C. Fabian^6 and M. Santos-Lleo^3

1 Department of Astronomy and Physics, Saint Mary’s University, 923 Robie Street, Halifax, NS, B3H 3C3 2 Department of Astronomy and Astrophysics, Pennsylvania State University, 525 Davey Lab, University Park, PA 16802, USA 3 XMM-Newton Science Operations Centre, ESA, Villafranca del Castillo, Apartado 78, E-28691 Villanueva de la Cañada, Spain 4 Max-Planck-Institut für extraterrestrische Physik, Giessenbachstr., D-85748 Garching, Germany 5 Centro de Astrobiologia (CSIC-INTA), Dep. de Astrofisica; LAEFF, PO Box 78, E-28691, Villanueva de la Cañada, Madrid, Spain 6 Institute of Astronomy, University of Cambridge, Madingley Road, Cambridge CB3 0HA

In March 2009 the well-studied quasar, PG 0844+349, was discovered with Swift to be in an X-ray weak state. A follow-up XMM-Newton observation several weeks later generated a good quality spectrum of the source, showing substantial curvature and spectral hardening. In combination with archival data at two previous epochs when the source was in a bright state, we examine the long-term spectral and timing properties of PG 0844+349 spanning nearly ten years and a factor of ten in brightness. Partial covering and blurred reflection models are compared to the data at each flux state while attempting to maintain consistency between the various epochs. In terms of the blurred reflection model, PG 0844+349 is in a reflection dominated state during the 2009 X-ray weak observations, which can be understood in terms of light bending. Moreover, the light bending scenario can also account for the short-term (i.e. 1000 s) spectral variability in the source. Other models cannot be decisively ruled out, but we note distinguishing features of the models that can be explored for in higher signal-to-noise data from current and future observatories.

Accepted by MNRAS

E-mail contact: lgallo@ap.smu.ca, preprint available at http://arxiv.org/abs/1010.4453

Gas Streaming Motions towards the Nucleus of M 81

Allan Schnorr Müller,^1 Thaisa Storchi-Bergmann,^1 Rogemar A. Riffel,^2 Fabricio Ferrari,^3 J. E. Steiner,^4 David J. Axon,^{5,6} Andrew Robinson^5

1Instituto de Física, Universidade Federal do Rio Grande do Sul, 91501-970, Porto Alegre, RS, Brazil 2Universidade Federal de Santa Maria, Departamento de Física, 97105-900, Santa Maria, RS, Brazil 3Universidade Federal do Pampa, Campus Bagé, 96412-420, Bagé, RS, Brazil 4Instituto de Astronomia, Geofísica e Ciências Atmosféricas, Universidade de São Paulo, 05508-900, São Paulo, SP, Brazil 5Physics Department, Rochester Institute of Technology, Rochester, New York 14623, USA 6University of Sussex, School of Mathematical and Physical Sciences, University of Sussex, Sussex House, Brighton, BN1 9RH, UK We present two-dimensional stellar and gaseous kinematics of the inner 120 × 250 pc^2 of the Liner/Seyfert 1 galaxy M 81, from optical spectra obtained with the GMOS integral field spectrograph on the Gemini North telescope at a spatial resolution of ≈ 10 pc. The stellar velocity field shows circular rotation and overall is very similar to the published large scale velocity field, but deviations are observed close to the minor axis which can be attributed to stellar motions possibly associated to a nuclear bar. The stellar velocity dispersion of the bulge is 162 ± 15 km s^{−1}, in good agreement with previous measurements and leading to a black hole mass of MBH = 5.5^{+3.6}_{−2.0} ×10^7 M⊙ based on the MBH -σ relationship. The gas kinematics is dominated by non-circular motions and the subtraction of the stellar velocity field reveals blueshifts of ≈ −100 km s^{−1} on the far side of the galaxy and a few redshifts on the near side. These characteristics can be interpreted in terms of streaming towards the center if the gas is in the plane. On the basis of the observed velocities and geometry of the flow, we estimate a mass inflow rate in ionized gas of ≈ 4.0 × 10^{−3} M⊙ year^{−1}, which is of the order of the accretion rate necessary to power the LINER nucleus of M 81. We have also applied the technique of Principal Component Analysis (PCA) to our data, which reveals the presence of a rotating nuclear gas disk within ≈ 50 pc from the nucleus and a compact outflow, approximately perpendicular to the disk. The PCA combined with the observed gas velocity field shows that the nuclear disk is being fed by gas circulating in the galaxy plane. The presence of the outflow is supported by a compact jet seen in radio observations at a similar orientation, as well as by an enhancement of the [OI]/Hα line ratio, probably resulting from shock excitation of the circumnuclear gas by the radio jet. With these observations we are thus resolving both the feeding – via the nuclear disk and observed gas inflow, and the feedback – via the outflow, around the low-luminosity active nucleus of M 81.

Accepted by MNRAS

E-mail contact: allan.schnorr@ufrgs.br, preprint available at arxiv

Redshifted H i nd OH absorption in radio galaxies and quasars

S. J. Curran^1, M. T. Whiting^{1,2}, M. T. Murphy^{3,4}, J. K. Webb^1, C. Bignell^5, A. G. Polatidis^{6,7}, T. Wiklind^{8,9,10}, P. Francis^{11} and G. Langston^5

1School of Physics, University of New South Wales, Sydney NSW 2052, Australia 2CSIRO Australia Telescope National Facility, PO Box 76, Epping NSW 1710, Australia 3Institute of Astronomy, Madingley Road, Cambridge CB3 0HA, UK 4Centre for Astrophysics and Supercomputing, Swinburne University of Technology, PO Box 218, Hawthorn, VIC 3122, Australia 5National Radio Astronomy Observatory, P.O. Box 2, Rt. 28/92 Green Bank, WV 24944-0002, USA 6Max Planck Institut für Radioastronomie, Postfach 2024, D-53010, Bonn, Germany 7Netherlands Institute for Radio Astronomy (ASTRON), Postbus 2, 7990 AA Dwingeloo, The Netherlands 8Onsala Space Observatory, S-439 92 Onsala, Sweden 9Space Telescope Science Institute, Baltimore, Maryland 21218, USA 10Joint ALMA Observatory, Santiago, Chile 11Department of Physics, Australian National University, ACT 0200, Australia

From a survey for redshifted H i 21-cm and OH 18-cm absorption in the hosts of a sample of radio galaxies and quasars, we detect H i in three of the ten and OH in none of the fourteen sources for which useful data were obtained. As expected from our recent result, all of the 21-cm detections occur in sources with ultra-violet continuum luminosities of LUV ≤ 10^{23} W Hz^{−1}. At these “moderate” luminosities, we also obtain four non-detections, although, as confirmed by the equipartition of detections between the type-1 and type-2 objects, this near-50% detection rate cannot be attributed to unified schemes of active galactic nuclei (AGN). All of our detections are at redshifts of z^<∼ 0.67, which, in conjunction with our faint source selection, biases against UV luminous objects. The importance of ultra-violet luminosity (over AGN type) in the detection of 21-cm is further supported by the non-detections in the two high redshift (z ∼ 3.6 − 3.8) radio galaxies, which are both type-2 objects, while having LUV > 10^{23} W Hz^{−1}. Our 21-cm detections in combination with those previously published, give a total of eight (associated and intervening) H i absorbing sources searched and undetected in OH. Using the detected 21-cm line strengths to normalise the limits, we find that only two of these eight may have been searched sufficiently deeply in OH, although even these are marginal.

Accepted by MNRAS

E-mail contact: sjc@phys.unsw.edu.au, preprint available at http://arxiv.org/abs/arXiv:1012.1972

Black-Hole Mass and Growth Rate at z ≃ 4.8: A Short Episode of Fast Growth Followed by Short Duty Cycle Activity

Benny Trakhtenbrot^1, Hagai Netzer^1, Paulina Lira^2 and Ohad Shemmer^3

1 School of Physics and Astronomy and the Wise Observatory, The Raymond and Beverly Sackler Faculty of Exact Sciences, Tel-Aviv University, Tel-Aviv 69978, Israel 2 Departamento de Astronomía, Universidad de Chile, Camino del Observatorio 1515, Santiago, Chile 3 Department of Physics, University of North Texas, Denton, TX 76203, USA

We present new Gemini-North/NIRI and VLT/SINFONI H-band spectroscopy for a flux limited sample of 40 z ≃ 4.8 active galactic nuclei, selected from the Sloan Digital Sky Survey. The sample probably contains the most massive active black holes (BHs) at this redshift and spans a broad range in bolometric luminosity, 2.7 × 10^{46} < L_{bol} < 2.4 × 10^{47}ergs s^{−1}. The highquality observations and the accurate fitting of the Mg ii λ2798 line, enable us to study, systematically, the distribution of BH mass (MBH) and normalized accretion rate (L/L_{Edd}) at z ≃ 4.8. We find that 10^8 ≤ MBH ≤ 6.6 × 10^9 M⊙ with a median of ∼ 8.4 × 10^8 M⊙. We also find that 0.2 ≤ L/L_{Edd} ≤ 3.9 with a median of ∼ 0.6. Most of these sources had enough time to grow to their observed mass at z ≃ 4.8 from z = 20, assuming a range of seed BH masses, with ∼ 40% that are small enough to be stellar remnants. Compared to previously studied samples at z ≃ 2.4 and ≃ 3.3, the masses of the z ≃ 4.8 BHs are typically lower by ∼ 0.5 dex and their L/L_{Edd} is higher by a similar factor. The new z ≃ 4.8 sample can be considered as the progenitor population of the most massive BHs at z ≃ 2.4 and ≃ 3.3. Such an evolutionary interpretation requires that the growth of the BHs from z ≃ 4.8 to z ≃ 3.3 and z ≃ 2.4 proceeds with short duty cycles, of about 10-20%, depending on the particular growth scenario.

Accepted by The Astrophysical Journal

E-mail contact: trakht@wise.tau.ac.il, preprint available at http://arxiv.org/abs/1012.1871

Thesis Abstracts

Studying the spectral shape and the X-ray/UV Variability of Active Galactic Nuclei with data from Swift and XMM archives

Sara Turriziani

Thesis work conducted at: Università degli Studi di Roma Tor Vergata and ASDC, Italy.

Current address: ASI Science Data Center (ASDC), c/o ESRIN, via G. Galilei 00044 Frascati, Italy

Electronic mail: sara.turriziani@asdc.asi.it

Ph.D dissertation directed by: Prof. Fausto Vagnetti (U. Tor Vergata), Dr. Paolo Giommi (ASI)

Ph.D degree awarded: December 2010

Many efforts have been made in understanding the underlying origin of variability in Active Galactic Nuclei (AGN), but at present they could give still no conclusive answers. Since a deeper knowledge of variability will enable to understand better the accretion process onto supermassive black holes, I built the first ensemble struction functions (SFs) of the X-ray variability of samples of quasars with data from Swift and XMM-Newton archives in order to study the average properties of their variability. I show that the slope of the Structure Functions are consistent with the average of Power Density Spectrum (PDS) slopes for single sources; however, there is no evidence of a break in my Ensemble Structure Functions, at variance with what has been found for PDS and SFs of individual sources. This could be explained by the fact that the breaks and their dependence on the BH mass and AGN bolometric luminosity have been observed and analysed only for very low luminosity sources, and could not be extrapolated at the higher masses and luminosities of my sources.

Moreover, it is known that UV and X-ray luminosities of quasars are correlated and recent studies quantified this relation across 5 orders of magnitude. In this context, I present results on the X-ray/UV ratio from simultaneous observations in UV and X-ray bands of a sample of quasars with data from XMM-Newton archive. I confirm the anticorrelation and I do not find evidence for a dependence of αox on redshift, in agreement with previous authors. The dispersion of my simultaneous data (σ ∼ 0.12) is not significantly smaller with respect to previous non-simultaneous studies, indicating that “artificial αox variability” introduced by non-simultaneity is not the main cause of dispersion: in fact, via a SF analysis I show that “intrinsic αox variability” , i.e. true variability of the X-ray to optical ratio, is important, and accounts for ∼ 30% of the total variance, or more.

Lastly, my thesis presents a complete sample of Swift/SDSS faint blazars and other non-thermal dominated AGNs. I use this sample to calculate the general statistical properties of faint blazars and radio galaxies and in particular their Radio LogN-LogS with fluxes down to 10 mJy, in order to gain knowledge on the contribution to Cosmic Microwave Background (CMB) and gamma-ray background radiation from the faint tail of the radio population.

This thesis is available in pdf format upon request. I am pleased to acknowledge financial support through Grant ASI I/088/06/0.

Jobs Adverts

PhD research position

SRON, Netherlands Institute for Space Research, Utrecht, The Netherlands

The High-Energy Astrophysics Division (HEA) of SRON, Netherlands Institute for Space Research (http://www.sron.nl), in collaboration with the Astronomy department of the Utrecht University, has a vacancy for a PhD student. Presently, SRON is PI Institute for two operational spectroscopic X-ray instruments, namely for the Reflection Grating Spectrometer (RGS) aboard XMM-Newton, and for the Low-Energy Transmission Grating (LETG) aboard Chandra. In addition, SRON is involved in the study and developement of future X-ray missions, such as ASTRO-H.

The PhD project is in the field of Active Galactic Nuclei and it is observational in nature. The successful candidate will mainly work on spectroscopic X-ray data collected by satellites Chandra, XMM-Newton and Suzaku, investigating the complex nature of the emission/absorption gas in the innermost regions of these objects and the impact of this gas beyond the active galactic nucleus boundaries - the so-called feedback. The PhD student will work under the supervision of dr. Elisa Costantini and dr. Jelle Kaastra and in close collaboration with the University of Utrecht.

Employment of this full-time position at SRON-Utrecht is by NWO (The Netherlands Organization for Scientific Research) and will be for a period of 4 years.

Applicants should send a full CV and the name(s) and address(es) of reference(s) (with a maximum of two, incl. phone and email), as well as a short outline of their knowledge and experience to SRON by email to pz@sron.nl or by regular mail to the Department of Personnel and Organization, Sorbonnelaan 2, 3584 CA Utrecht, the Netherlands. Please state the vacancy number (SRON 10-21) on letter and envelope. Applications will be accepted until January 31 2011.

Included Benefits: The salary will be in accordance with the PhD salary scales of NWO: EUR 2.037,00 gross per month on a full-time basis in the first year, increasing to EUR 2.610,00 in the fourth year. NWO has good secondary employment conditions.

E-mail contact: e.costantini-at-sron.nl