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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

Abstracts of recently accepted papers

Merging and Clustering of the SWIFT BAT AGN Sample

Michael Koss1,2, Richard Mushotzky1, Sylvain Veilleux1, and Lisa Winter3

1 Astronomy Department, University of Maryland, College Park, MD, USA
2 Astrophysics Science Division, NASA Goddard Space Flight Center, Greenbelt, MD, USA
3 Center for Astrophysics and Space Astronomy, University of Colorado, Boulder, CO, USA

We discuss the merger rate, close galaxy environment, and clustering on scales up to a Mpc of the SWIFT BAT hard X-ray
sample of nearby (z <0.05), moderate-luminosity active galactic nuclei (AGN). We find a higher incidence of galaxies with signs
of disruption compared to a matched control sample (18% versus 1%) and of close pairs within 30 kpc (24% versus 1%). We
also find a larger fraction with companions compared to normal galaxies and optical emission line selected AGN at scales up
to 250 kpc. We hypothesize that these merging AGN may not be identified using optical emission line diagnostics because of
optical extinction and dilution by star formation. In support of this hypothesis, in merging systems we find a higher hard X-ray
to [O III] flux ratio, as well as emission line diagnostics characteristic of composite or star-forming galaxies, and a larger IRAS
60 µm to stellar mass ratio.

Accepted for Publication in The Astrophysical Journal Letters

E-mail contact: Michael.J.Koss@nasa.gov
preprint available at http://arxiv.org/abs/1006.0228
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Modeling the Outflow in the Narrow-Line Region of Markarian 573: Biconical Illumi-
nation of a Gaseous Disk

T.C. Fischer1, D.M. Crenshaw1, S.B. Kraemer2, H.R. Schmitt3 and M.L. Trippe4

1 Department of Physics and Astronomy, Georgia State University, Astronomy Offices, One Park Place South SE, Suite 700,
Atlanta, GA 30303
2 Institute for Astrophysics and Computational Sciences, Department of Physics, The Catholic University of America, Wash-
ington, DC 20064
3 Computational Physics, Inc, Springfield, VA 22151-2110; and Naval Research Laboratory, Washington, DC 20375
4 Department of Astronomy, University of Maryland, College Park, MD 20742-2421

We present a study of the outflowing ionized gas in the resolved narrow-line region (NLR) of the Seyfert 2 galaxy Mrk 573,
and its interaction with an inner dust/gas disk, based on Hubble Space Telescope (HST) WFPC2 and STIS observations. From
the spectroscopic and imaging information, we determined the fundamental geometry of the outflow and inner disk, via two
modeling programs used to recreate the morphology of these regions imaged with HST. We also determined that the bicone
of ionizing radiation from the Active Galactic Nucleus (AGN) intersects with the inner disk, illuminating a section of the disk
including inner segments of spiral arms, fully seen through structure mapping, which appear to be outflowing and expanding.
In addition, we see high velocities at projected distances of ≥ 2′′ (∼ 700 pc) from the nucleus, which could be due to rotation
or to in situ acceleration of gas off the spiral arms. We find that the true half opening angle of the ionizing bicone (53 degrees)
is much larger than the apparent half-opening angle (34 degrees) due to the above geometry, which may apply to a number of
other Seyferts as well.

Accepted by The Astronomical Journal

E-mail contact: fischer@chara.gsu.edu,
preprint available at http://arxiv.org/abs/1006.1875

VLT and GTC observations of SDSS J0123+00: a type 2 quasar triggered in a galaxy
encounter?

M. Villar-Mart́ın1, C. Tadhunter2, E. Pérez1, A. Humphrey3, A. Mart́ınez-Sansigre4,5, R. González Delgado1,

M. Pérez-Torres1

1 Instituto de Astrof́ısica de Andalućıa (CSIC), Glorieta de la Astronomı́a s/n, 18008 Granada, Spain. montse@iaa.es
2 Dept. of Physics and Astronomy, University of Sheffield, Sheffield S3 7RH, UK
3 Instituto Nacional de Astrof́ısica, Optica y Electrónica (INAOE), Apt do. Postal 51 y 216, 72000 Puebla, Mexico
4 Astrophysics, Department of Physics, University of Oxford, Keble Road, Oxford OX1 3RH, UK
5 Institute of Cosmology and Gravitation, Univ. of Portsmouth, Dennis Sciama Building, Burnaby Road, Portsmouth, PO1
3FX, UK

We present long-slit spectroscopy, continuum and [OIII]λ5007 imaging data obtained with the Very Large Telescope and the
Gran Telescopio Canarias of the type 2 quasar SDSS J0123+00 at z =0.399. The quasar lies in a complex, gas-rich environment.
It appears to be physically connected by a tidal bridge to another galaxy at a projected distance of ∼100 kpc, which suggests
this is an interacting system. Ionized gas is detected to a distance of at least ∼133 kpc from the nucleus. The nebula has a
total extension of ∼180 kpc. This is one of the largest ionized nebulae ever detected associated with an active galaxy. Based
on the environmental properties, we propose that the origin of the nebula is tidal debris from a galactic encounter, which could
as well be the triggering mechanism of the nuclear activity. SDSS J0123+00 demonstrates that giant, luminous ionized nebulae
can exist associated with type 2 quasars of low radio luminosities, contrary to expectations based on type 1 quasar studies.

Monthly Notices of the Royal Astronomical Society, MNRAS Letters

E-mail contact: montse@iaa.es,
preprint available at Preprints.html

Quasar bolometric corrections: theoretical considerations

Rodrigo S. Nemmen1 and Michael S. Brotherton2

1 Instituto de F́ısica, Universidade Federal do Rio Grande do Sul, Campus do Vale, Porto Alegre, RS, Brazil
2 Department of Physics and Astronomy, University of Wyoming, Laramie, WY 82071

Bolometric corrections based on the optical-to-ultraviolet continuum spectrum of quasars are widely used to quantify their
radiative output, although such estimates are affected by a myriad of uncertainties, such as the generally unknown line-of-sight
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angle to the central engine. In order to shed light on these issues, we investigate the state-of-the-art models of Hubeny et al. that
describe the continuum spectrum of thin accretion discs and include relativistic effects. We explore the bolometric corrections as
a function of mass accretion rates, black hole masses and viewing angles, restricted to the parameter space expected for type-1
quasars. We find that a nonlinear relationship log Lbol = A + B log(λLλ) with B ≤ 0.9 is favoured by the models and becomes
tighter as the wavelength decreases. We calculate from the model the bolometric corrections corresponding to the wavelengths
λ = 1450 Å, 3000 Å and 5100 Å. In particular, for λ = 3000 Å we find A = 9.24 ± 0.77 and B = 0.81 ± 0.02. We demonstrate
that the often-made assumption that quasars emit isotropically may lead to severe systematic errors in the determination of
Lbol, when using the method of integrating the “big blue bump” spectrum. For a typical viewing angle of ≈ 30◦ to the quasar
central engine, we obtain that the value of Lbol resulting from the isotropy assumption has a systematic error of ≈ 30% high
compared to the value of Lbol which incorporates the anisotropic emission of the accretion disc. These results are of direct
relevance to observational determinations of the bolometric luminosities of quasars, and may be used to improve such estimates.

Accepted by MNRAS.

E-mail contact: rodrigo[dot]nemmen [at] ufrgs[dot]br,
preprint available at arXiv:1006.3789

Reverberation Mapping Measurements of Black Hole Masses in Six Local Seyfert Galax-
ies

K. D. Denney1, B. M. Peterson1,2, R. W. Pogge1,2 A. Adair3, D. W. Atlee1, K. Au-Yong3, M. C. Bentz1,4,5,

J. C. Bird1, D. J. Brokofsky6,7, E. Chisholm3, M. L. Comins1,8, M. Dietrich1, V. T. Doroshenko9,10,11, J. D. Eastman1,

Y. S. Efimov10, S. Ewald3, S. Ferbey3, C. M. Gaskell6,12, C. H. Hedrick6,8, K. Jackson3, S. A. Klimanov10,11,

E. S. Klimek6,13, A. K. Kruse6,14, A. Ladéroute3, J. B. Lamb15, K. Leighly16, T. Minezaki17, S. V. Nazarov10,11,

C. A. Onken18,19, E. A. Petersen6, P. Peterson20, S. Poindexter1, Y. Sakata21, K. J. Schlesinger1, S. G. Sergeev10,11,

N. Skolski3, L. Stieglitz3, J. J. Tobin15, C. Unterborn1, M. Vestergaard22,23, A. E. Watkins6, L. C. Watson1,

and Y. Yoshii17

1Department of Astronomy, The Ohio State University, Columbus, OH, USA
2Center for Cosmology and AstroParticle Physics, The Ohio State University, Columbus, OH, USA
3Centre of the Universe, Herzberg Institute of Astrophysics, National Research Council of Canada, Victoria, BC, Canada
4Current address: Department of Physics and Astronomy, University of California at Irvine, CA, USA
5Hubble Fellow
6Department of Physics & Astronomy, University of Nebraska, Lincoln, NE, USA.
7Deceased, 2008 September 13
8Current address: Astronomy and Astrophysics Department, Pennsylvania State University, PA, USA
9Crimean Laboratory of the Sternberg Astronomical Institute, Crimea, Ukraine
10Crimean Astrophysical Observatory, Crimea, Ukraine
11Isaak Newton Institute of Chile, Crimean Branch, Ukraine
12Current address: Astronomy Department, University of Texas, Austin, TX, USA
13Current address: Astronomy Department, New Mexico State University, NM, USA
14Current address: Physics Department, University of Wisconsin-Madison, Madison, WI, USA
15Department of Astronomy, University of Michigan, Ann Arbor, MI, USA
16Homer L. Dodge Department of Physics and Astronomy, The University of Oklahoma, Norman, OK, USA
17Institute of Astronomy, School of Science, University of Tokyo, Tokyo, Japan
18Plaskett Fellow; Dominion Astrophysical Observatory, Herzberg Institute of Astrophysics, NRC, Victoria, BC, Canada
19Current address: Mount Stromlo Observatory, Research School of Astronomy & Astrophysics, The Australian National
University, Weston Creek, Australia
20Ohio University, Department of Physics and Astronomy, Athens, OH, USA
21Department of Astronomy, School of Science, University of Tokyo, Tokyo, Japan
22Steward Observatory, The University of Arizona, Tucson, AZ, USA
23Dark Cosmology Centre, Niels Bohr Institute, Copenhagan University

We present the final results from a high sampling rate, multi-month, spectrophotometric reverberation mapping campaign
undertaken to obtain either new or improved Hβ reverberation lag measurements for several relatively low-luminosity AGNs.
We have reliably measured the time delay between variations in the continuum and Hβ emission line in six local Seyfert 1
galaxies. These measurements are used to calculate the mass of the supermassive black hole at the center of each of these
AGNs. We place our results in context to the most current calibration of the broad-line region (BLR) RBLR–L relationship,
where our results remove outliers and reduce the scatter at the low-luminosity end of this relationship. We also present velocity-
resolved Hβ time delay measurements for our complete sample, though the clearest velocity-resolved kinematic signatures have
already been published.
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Accepted for publication in the Astrophysical Journal

E-mail contact: denney@astronomy.ohio-state.edu,
preprint available at http://arxiv.org/abs/1006.4160

Radiation pressure, absorption and AGN feedback in the Chandra Deep Fields

S. I. Raimundo1, A. C. Fabian1, F. E. Bauer2, D. M. Alexander3, W. N. Brandt4, B. Luo4, R. V. Vasudevan4

and Y. Q. Xue4

1 Institute of Astronomy, Madingley Road, Cambridge CB3 0HA, UK
2 Pontificia Universidad Católica de Chile, Departamento de Astronomı́a y Astrof́ısica, Casilla 306, Santiago 22, Chile
3 Department of Physics, Durham University, Durham, DH1 3LE, UK
4 Department of Astronomy & Astrophysics, 525 Davey Lab, The Pennsylvania State University, University Park, PA 16802,
USA

The presence of absorbing gas around the central engine of Active Galactic Nuclei (AGN) is a common feature of these objects.
Recent work has looked at the effect of the dust component of the gas, and how it enhances radiation pressure such that dusty
gas can have a lower effective Eddington limit than ionised gas. In this work, we use multi-wavelength data and X-ray spectra
from the 2 Ms exposures of the Chandra Deep Field North and Chandra Deep Field South surveys, to characterise the AGN
in terms of their Eddington ratio (λ) and hydrogen column density (NH). Their distributions are then compared with what is
predicted when considering the coupling between dust and gas. Our final sample consists of 234 objects from both fields, the
largest and deepest sample of AGN for which this comparison has been made up to date. We find that most of the AGN in our
sample tend to be found at low Eddington ratios (typically 10−4 < λ < 10−1) and high NH (>1022cm−2), with black hole masses
in the range ∼ (108 − 109)M⊙. Their distribution is in agreement with that expected from the enhanced radiation pressure
model, avoiding the area where we would predict the presence of outflows. We also investigate how the balance between AGN
radiation pressure and gravitational potential influences the behaviour of clouds in the galactic bulge, and describe a scenario
where an enhanced radiation pressure can lead to the fundamental plane of black hole/galaxy scaling relations.

Accepted by MNRAS

E-mail contact: sijr@ast.cam.ac.uk,
preprint available at arXiv:1006.4436

HerMES: Far infrared properties of known AGN in the HerMES

E. Hatziminaoglou1, A. Omont2, J.A. Stevens3, A. Amblard4, V. Arumugam5, R. Auld6, H. Aussel7, T. Babbedge8,

A. Blain9, J. Bock9,10, A. Boselli11, V. Buat11, D. Burgarella11, N. Castro-Rodŕıguez12, A. Cava12, P. Chanial8,

D.L. Clements8, A. Conley13, L. Conversi14, A. Cooray4,9, C.D. Dowell9,10, E. Dwek15, S. Dye6, S. Eales6,

D. Elbaz7, D. Farrah16, M. Fox8, A. Franceschini17, W. Gear6, J. Glenn13, E.A. González Solares18, M. Griffin6,

M. Halpern19, E. Ibar20, K. Isaak6, R.J. Ivison20,5, G. Lagache21, L. Levenson9,10, N. Lu9,22, S. Madden7,

B. Maffei23, G. Mainetti17, L. Marchetti17, A.M.J. Mortier8, H.T. Nguyen9,10, B. O’Halloran8, S.J. Oliver16,

M.J. Page24, P. Panuzzo7, A. Papageorgiou6, C.P. Pearson25,26, I. Pérez-Fournon12, M. Pohlen6, J.I. Rawlings24,

D. Rigopoulou25,27, D. Rizzo8, I.G. Roseboom16, M. Rowan-Robinson8, M. Sanchez Portal14, B. Schulz9,22,

Douglas Scott19, N. Seymour24, D.L. Shupe9,22, A.J. Smith16, M. Symeonidis24, M. Trichas8, K.E. Tugwell24,

M. Vaccari17, I. Valtchanov14, L. Vigroux2, L. Wang16, R. Ward16, G. Wright20, C.K. Xu9,22, and M. Zemcov9,10

1 ESO, Karl-Schwarzschild-Str. 2, 85748 Garching bei München, Germany
2 Institut d’Astrophysique de Paris, UMR 7095, CNRS, UPMC Univ. Paris 06, 98bis boulevard Arago, F-75014 Paris, France
3 Centre for Astrophysics Research, University of Hertfordshire, College Lane, Hatfield, Hertfordshire AL10 9AB, UK
4 Dept. of Physics & Astronomy, University of California, Irvine, CA 92697, USA
5 Institute for Astronomy, University of Edinburgh, Royal Observatory, Blackford Hill, Edinburgh EH9 3HJ, UK
6 Cardiff School of Physics and Astronomy, Cardiff University, Queens Buildings, The Parade, Cardiff CF24 3AA, UK
7 Laboratoire AIM-Paris-Saclay, CEA/DSM/Irfu - CNRS - Universite Paris Diderot, CE-Saclay, pt courrier 131, F-91191 Gif-
sur-Yvette, France
8 Astrophysics Group, Imperial College London, Blackett Laboratory, Prince Consort Road, London SW7 2AZ, UK
9 California Institute of Technology, 1200 E. California Blvd., Pasadena, CA 91125, USA
10 Jet Propulsion Laboratory, 4800 Oak Grove Drive, Pasadena, CA 91109, USA
11 Laboratoire dAstrophysique de Marseille, OAMP, Universite Aixmarseille, CNRS, 38 rue Frederic Joliot-Curie, 13388 Mar-
seille cedex 13, France
12 Instituto de Astrofsica de Canarias (IAC) and Departamento de Astrofsica, Universidad de La Laguna (ULL), La Laguna,
Tenerife, Spain
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13 Dept. of Astrophysical and Planetary Sciences, CASA 389-UCB, University of Colorado, Boulder, CO 80309, USA
14 Herschel Science Centre, European Space Astronomy Centre, Villanueva de la Canada, 28691 Madrid, Spain
15 Observational Cosmology Lab, Code 665, NASA Goddard Space Flight Center, Greenbelt, MD 20771, USA
16 Astronomy Centre, Dept. of Physics & Astronomy, University of Sussex, Brighton BN1 9QH, UK
17 Dipartimento di Astronomia, Universita di Padova, vicolo Osservatorio, 3, 35122 Padova, Italy
18 Institute of Astronomy, University of Cambridge, Madingley Road, Cambridge CB3 0HA, UK
19 Department of Physics & Astronomy, University of British Columbia, 6224 Agricultural Road, Vancouver, BC V6T 1Z1,
Canada
20 UK Astronomy Technology Centre, Royal Observatory, Blackford Hill, Edinburgh EH9 3HJ, UK
21 Institut dAstrophysique Spatiale (IAS), batiment 121, Universite Paris-Sud 11 and CNRS (UMR 8617), 91405 Orsay, France
22 Infrared Processing and Analysis Center, MS 100-22, California Institute of Technology, JPL, Pasadena, CA 91125, USA
23 School of Physics and Astronomy, The University of Manchester, Alan Turing Building, Oxford Road, Manchester M13 9PL,
UK
24 Mullard Space Science Laboratory, University College London, Holmbury St. Mary, Dorking, Surrey RH5 6NT, UK
25 Space Science & Technology Department, Rutherford Appleton Laboratory, Chilton, Didcot, Oxfordshire OX11 0QX, UK
26 Institute for Space Imaging Science, University of Lethbridge, Lethbridge, Alberta, T1K 3M4, Canada
27 Astrophysics, Oxford University, Keble Road, Oxford OX1 3RH, UK

Nuclear and starburst activity are known to often occur concomitantly. Herschel-SPIRE provides sampling of the far-infrared
(FIR) spectral energy distributions (SEDs) of type 1 and type 2 AGN, allowing for the separation between the hot dust
(torus) and cold dust (starburst) emission. We study large samples of spectroscopically confirmed type 1 and type 2 AGN
lying within the Herschel Multi-tiered Extragalactic Survey (HerMES) fields observed during the science demonstration phase,
aiming to understand their FIR colour distributions and constrain their starburst contributions. We find that one third of the
spectroscopically confirmed AGN in the HerMES fields have 5 σ detections at 250 µm, in agreement with previous (sub)mm
AGN studies. Their combined Spitzer-MIPS and Herschel-SPIRE colours (specifically S250/S70 vs S70/S24) quite clearly separate
them from the non-AGN, star forming galaxy population, as their 24 µm flux is dominated by the hot torus emission. However,
their SPIRE colours alone do not differ from those of non-AGN galaxies. SED fitting shows that all those AGN need a starburst
component to fully account for their FIR emission. For objects at z ¿ 2 we find a correlation between the infrared luminosity
attributed to the starburst component, LSB, and the AGN accretion luminosity, Lacc, with LSB ∝ L0.35

acc . Type 2 AGN detected
at 250 µm show on average higher LSB than type 1 objects but their number is still too low to establish whether this trend
indicates stronger star formation activity.

A&A, Herschel Special Issue

E-mail contact: ehatzimi@eso.org,
preprint available at http://arxiv.org/abs/1005.2192

X-ray reverberation in 1H 0707–495 revisited

L. Miller1, T.J. Turner2,3, J.N. Reeves4 and V. Braito5

1Dept. of Physics, Oxford University, Denys Wilkinson Building, Keble Road, Oxford OX1 3RH, U.K.
2Dept. of Physics, University of Maryland Baltimore County, Baltimore, MD 21250, U.S.A.
3Astrophysics Science Division, NASA/GSFC, Greenbelt, MD 20771, U.S.A.
4Astrophysics Group, School of Physical and Geographical Sciences, Keele University, Keele, Staffordshire ST5 8EH, U.K.
5Dept. of Physics and Astronomy, University of Leicester, Leicester LE1 7RH, U.K.

The narrow-line Seyfert 1 galaxy 1H 0707–495 has previously been identified as showing time lags between flux variations in the
soft- (0.3-1 keV) and medium-energy (1-4 keV) X-ray bands that oscillate between positive and negative values as a function of
the frequency of the mode of variation. Here we measure and analyse the lags also between a harder X-ray band (4-7.5 keV) and
the soft and medium bands, using existing XMM-Newton data, and demonstrate that the entire spectrum of lags, considering
both the full energy range, 0.3-7.5 keV, and the full frequency range, 10−5 <

∼
ν <
∼

10−2 Hz, are inconsistent with previous claims of
arising as reverberation associated with the inner accretion disk. Instead we demonstrate that a simple reverberation model, in
which scattering or reflection is present in all X-ray bands, explains the full set of lags without requiring any ad hoc explanation
for the time lag sign changes. The range of time delays required to explain the observed lags extends up to about 1800 s in the
hard band. The results are consistent with reverberation caused by scattering of X-rays passing through an absorbing medium
whose opacity decreases with increasing energy and that partially-covers the source. A high covering factor of absorbing and
scattering circumnuclear material is inferred.

Accepted by MNRAS

E-mail contact: L.Miller@physics.ox.ac.uk
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Constraints on Black Hole Growth, Quasar Lifetimes, and Eddington Ratio Distribu-
tions from the SDSS Broad Line Quasar Black Hole Mass Function

B.C. Kelly1,2, M. Vestergaard3,4, X. Fan4,5, P. Hopkins6, L. Hernquist1, and A. Siemiginowska1

1 Harvard-Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge, MA
2 Hubble Fellow
3 Freja Fellow, Dark Cosmology Centre, The Niels Bohr Institute, Juliane Maries Vej 30, DK-2100 Copenhagen Ø
4 Steward Observatory, University of Arizona, 933 N. Cherry Avenue, Tucson, AZ
5 Max Planck Institute for Astronomy, Heidelberg, Germany
6 Miller Fellow, Dept. of Astronomy, University of California, Berkeley, CA

We present an estimate of the black hole mass function (BHMF) of broad line quasars (BLQSOs) that self-consistently corrects
for incompleteness and the statistical uncertainty in the mass estimates, based on a sample of 9886 quasars at 1 < z < 4.5
drawn from the Sloan Digital Sky Survey. We find evidence for ‘cosmic downsizing’ of black holes in BLQSOs, where the peak in
their number density shifts to higher redshift with increasing black hole mass. The cosmic mass density for black holes seen as
BLQSOs peaks at z ∼ 2. We estimate the completeness of the SDSS as a function of black hole mass and Eddington ratio, and
find that at z > 1 it is highly incomplete at MBH < 109MSun and L/LEdd < 0.5. We also estimate a lower limit on the lifetime
of a single BLQSO phase and we place constraints on the maximum mass of a black hole in a BLQSO. Our estimated distribution
of BLQSO Eddington ratios peaks at L/LEdd ∼ 0.05 and has a dispersion of ∼ 0.4 dex, implying that most BLQSOs are not
radiating at or near the Eddington limit; however the location of the peak is subject to considerable uncertainty. The steep
increase in number density of BLQSOs toward lower Eddington ratios is expected if the BLQSO accretion rate monotonically
decays with time. Furthermore, our estimated lifetime and Eddington ratio distributions imply that the majority of the most
massive black holes spend a significant amount of time growing in an earlier obscured phase, a conclusion which is independent
of the unknown obscured fraction. These results are consistent with models for self-regulated black hole growth, at least for
massive systems at z > 1, where the BLQSO phase occurs at the end of a fueling event when black hole feedback unbinds the
accreting gas, halting the accretion flow.

Accepted by Astroph. J. (25 pages)

E-mail contact: vester@dark-cosmology.dk, bckelly@cfa.harvard.edu,
preprint available at Preprints.html
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Thesis Abstracts

Black Hole Masses in Active Galactic Nuclei

Kelly D. Denney

Thesis work conducted at: The Ohio State University, USA

Current address: Department of Astronomy, The Ohio State University, 140 West 18th Avenue, Columbus, OH 43210, USA

Address as of 01 Jan. 2011: DARK Fellow, Dark Cosmology Centre, Niels Bohr Institute, Copenhagan University

Electronic mail: denney@astronomy.ohio-state.edu

Ph.D dissertation directed by: Bradley M. Peterson

Ph.D degree awarded: June 2010

We present results from two, high sampling-rate, multi-month, spectrophotometric reverberation mapping campaigns undertaken
to obtain either new or improved Hβ reverberation lag measurements for several relatively low-luminosity active galactic nuclei
(AGNs). We have reliably measured the time delay between variations in the continuum and Hβ emission line in seven local
Seyfert 1 galaxies. These measurements are used to calculate the mass of the supermassive black hole at the center of each of
these AGNs. We place our results in context to the most current calibration of the broad-line region (BLR) RBLR–L relationship,
where our results remove many outliers and significantly reduce the scatter at the low-luminosity end of this relationship.

A detailed analysis of the data from our high sampling rate, multi-month reverberation mapping campaign in 2007 reveals that
the Hβ emission region within the BLRs of several nearby AGNs exhibit a variety of kinematic behaviors. Through a velocity-
resolved reverberation analysis of the broad Hβ emission-line flux variations in our sample, we reconstruct velocity-resolved
kinematic signals for our entire sample and clearly see evidence for outflowing, infalling, and virialized BLR gas motions in
NGC3227, NGC 3516, and NGC5548, respectively.

Finally, we explore the nature of systematic errors that can arise in measurements of black hole masses from single-epoch spectra
of AGNs by utilizing the many epochs available for NGC 5548 and PG1229+204 from reverberation mapping databases. In
particular, we examine systematics due to AGN variability, contamination due to constant spectral components (i.e., narrow
lines and host galaxy flux), data quality (i.e., signal-to-noise ratio, S/N), and blending of spectral features. We investigate the
effect that each of these systematics has on the precision and accuracy of single-epoch masses calculated from two commonly-
used line-width measures by comparing these results to recent reverberation mapping studies. We then present an error budget
which summarizes the minimum observable uncertainties as well as the amount of additional scatter and/or systematic offset
that can be expected from the individual sources of error investigated.
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Meetings

10th EVN Symposium 2010: VLBI and the new generation of radio arrays
Manchester, UK

September 20th-24th, 2010

Webpage: http://www.jodrellbank.manchester.ac.uk/meetings/evn2010

Email: evnsymp2010@jb.man.ac.uk

SCIENTIFIC RATIONALE:

Jodrell Bank Centre for Astrophysics and the University of Manchester, on behalf of the European VLBI Consortium, will
host the 10th European VLBI Network Symposium from September 20th to 24th, 2010. The Symposium will be held at the
University of Manchester, UK.

At this conference the latest scientific results and technical developments from VLBI and e-VLBI results will be reported.
The timing of this meeting coincides with the development of, and first results from a number of new and upgraded radio
facilities around the globe, such as e-MERLIN, LOFAR, EVLA, ALMA, and the SKA pathfinders ASKAP and MeerKAT. This
meeting will incorporate some of the first results from these new instruments, in addition to the unique scientific and technical
contribution of VLBI in this new era of radio astronomy.

SCIENCE SESSIONS:

This 4 day meeting will include science sessions based around 5 themes:

1. Life cycle of matter in stars and galaxies
a) stars, star-formation, evolved stars
b) nearby galaxies, SNR and RSN

2. AGN and cosmic star-formation
a) AGN populations
b) star-formation history; deep-fields

3. Extreme astrophysics
a) extragalactic jets, magnetic fields
b) XRB, GRB, transients

4. Astrometry, Geodesy, Space and Planetary Science

5. Techniques & developments in VLBI

This meeting will also include the EVN users meeting and a visit to Jodrell Bank Observatory.

REGISTRATION :

Formal registration for this conference is now open via an on-line registration form available from the conference website.
(http://www.jb.man.ac.uk/meetings/evn2010/)

Participants who wish to present a contribution to the conference are requested to submit title, abstract, and type of presentation
(poster or 15-20 min talk) along with the registration form. The deadline for the Abstracts and Registration is 15th July 2010.
The presentations (oral/poster) accepted for the conference will be made known soon after the selection by the SOC.

PAYMENT - FINANCIAL SUPPORT :

There is a registration fee which includes admission to all scientific sessions, coffee breaks and lunches during the meeting and
conference material. The registration fee is 270 GBP for those registering before 15th July, after which time the registration
fee will rise to 350 GBP. Registration can be made, and information regarding credit card payments found on the conference
website (http://www.jb.man.ac.uk/meetings/evn2010/registration form.html). The associated conference dinner will cost an
additional 30GBP, payable at registration.

A limited amount of funds will be made available for financial support to participants who make a request in their registration
form. Priority will be given to students and post docs. Please indicate in your registration form your present status.

8

http://www.jodrellbank.manchester.ac.uk/meetings/evn2010
http://www.jb.man.ac.uk/meetings/evn2010/
http://www.jb.man.ac.uk/meetings/evn2010/registration_form.html


VENUE & ACCOMMODATION :

The conference will be held in the University of Manchester’s conference venue, the Weston Building, which is situated in city
centre of Manchester. Manchester itself is a vibrant city with ample attractions and amenities for all visitors. Accommodation for
delegates has been reserved in the conference venue itself, however delegates will need to book their accommodation themselves.
Further information regarding this conference as well as specific details regarding the venue and accommodation will be available
shortly on the conference website and in subsequent announcements.

IMPORTANT DATES:

July 15 - End of early registration and abstract submission
Aug. 1 - Preliminary programme
Aug. 1 - Communication about financial support
Sept. 1 - Final announcement
Sept. 20-24 - 9th EVN Symposium and EVN Users meeting

On behalf of the SOC & LOC

Contact email address: evnsymp2010 [at] jb.man.ac.uk
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