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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.

Rob Beswick

Abstracts of recently accepted papers

X-Ray Insights Into the Physics of Mini-BAL Quasar Outflows
Robert R. Gibson!, W. N. Brandt!, S. C. Gallagher?, and Donald P. Schneider!

! Department of Astronomy and Astrophysics, Pennsylvania State University, 525 Davey Laboratory, University Park, PA 16802
2 Department of Physics and Astronomy, The University of Western Ontario, 1151 Richmond Street, London, ON N6A 3K7,
Canada

We examine the UV and X-ray properties of 256 radio-quiet SDSS quasars (QSOs) observed in X-rays with Chandra and/or
XMM-Newton in order to study the relationship between QSOs with broad CIV absorption lines (BALs; width > 2000 km s™')
and those with CIV mini-BALs (here defined to have widths of 1000-2000 km s™'). Our sample includes 42 BAL and 48 mini-
BAL QSOs. The relative X-ray brightness and hard spectral slopes of the mini-BAL population are, on average, intermediate
between those of BAL and non-BAL QSOs, as might be expected if narrower and broader absorption line outflows are physically
related. However, a significant population of mini-BALSs has outflow velocities higher than would be expected for BAL QSOs of
the same relative X-ray brightness. Consistenly strong X-ray absorption is apparently not required to accelerate at least some
mini-BALs to high outflow velocities. Assuming the mini-BAL features are correctly attributed to intrinsic CIV absorption, we
suggest that their observed properties may be explained if mini-BALSs are “seeds” which can be accelerated to form BALs when
sufficient X-ray shielding is present.

We also examine several QSOs with broad CIV absorption that have been recently reported to be unusually X-ray bright.
Such cases are frequently mini-BAL QSOs, which as a population are generally brighter in X-rays than BAL QSOs. Pointed
XMM-Newton observations also suggest that these sources (or unresolved neighbors) may have been previously observed in a
high flux state.

Accepted by AplJ



E-mail contact: rgibson@astro.washington.edu,
preprint available at http://arxiv.org/abs/0902.0951

X-ray Insights into the Nature of Weak Emission-Line Quasars at High Redshift

Ohad Shemmer!?, W. N. Brandt!, Scott F. Anderson®, Aleksandar M. Diamond-Stanic?, Xiaohui Fan?, Gor-
don T. Richards®, Donald P. Schneider!, and Michael A. Strauss®

! Department of Astronomy & Astrophysics, Pennsylvania State University, University Park, PA 16802, USA
2 Current address: Department of Physics, University of North Texas, Denton, TX 76203, USA

3 Department of Astronomy, University of Washington, Box 351580, Seattle, WA 98195, USA

4 Steward Observatory, University of Arizona, 933 North Cherry Avenue, Tucson, AZ 85721, USA

5 Department of Physics, Drexel University, 3141 Chestnut Street, Philadelphia, PA 19104, USA

S Princeton University Observatory, Peyton Hall, Princeton, NJ 08544, USA

We present Chandra observations of nine high-redshift quasars (z = 2.7 — 5.9) discovered by the Sloan Digital Sky Survey with
weak or undetectable high-ionization emission lines in their UV spectra (WLQs). Adding archival X-ray observations of six
additional sources of this class has enabled us to place the strongest constraints yet on the X-ray properties of this remarkable
class of AGNs. Although our data cannot rule out the possibility that the emission lines are overwhelmed by a relativistically
boosted continuum, as manifested by BL Lac objects, we find that WLQs are considerably weaker in the X-ray and radio
bands than the majority of BL Lacs found at much lower redshifts. If WLQs are high-redshift BL Lacs, then it is difficult to
explain the lack of a large parent population of X-ray and radio bright weak-lined sources at high redshift. We also consider
the possibility that WLQs are quasars with extreme properties, and in particular that the emission lines are suppressed by
high accretion rates. Using joint spectral fitting of the X-ray spectra of 11 WLQs we find that the mean photon index in the
hard X-ray band is consistent with those observed in typical radio-quiet AGNs with no hint of an unusually steep hard-X-ray
spectrum. This result poses a challenge to the hypothesis that WLQs have extremely high accretion rates, and we discuss
additional observations required to test this idea.

Accepted by The Astrophysical Journal

E-mail contact: ohad@unt.edu,
preprint available at http://arxiv.org/abs/0902.1366

Ionised Carbon and Galaxy Activity
S. J. Curran
School of Physics, University of New South Wales, Sydney NSW 2052, Australia

We investigate the possibility that the decrease in the relative luminosity of the 158 pm [C 11] line with the far-infrared luminosity
in extragalactic sources stems from a stronger contribution from the heated dust emission in the more distant sources. Due to the
flux limited nature of these surveys, the luminosity of the detected objects increases with distance. However, the [C 11] luminosity
does not climb as steeply as that of the far-infrared, giving the decline in the Lici/Lrir ratio with Lrr. Investigating this
further, we find that the [C 11] luminosity exhibits similar drops as measured against the carbon monoxide and radio continuum
luminosities. The former may indicate that at higher luminosities a larger fraction of the carbon is locked up in the form of
molecules and/or that the CO line radiation also contributes to the cooling, done mainly by the [C11] line at low luminosities.
The latter hints at increased activity in these galaxies at greater distances, so we suggest that, in addition to an underlying
heating of the dust by a stellar population, there is also heating of the embedded dusty torus by the ultra-violet emission from
the active nucleus, resulting in an excess in the far-infrared emission from the more luminous objects.

Accepted by A&A

E-mail contact: sjc@phys.unsw.edu.au,
preprint available at http://arxiv.org/abs/0807.4365



Ultraviolet Fe Il emission in z ~ 2 quasars

H. Sameshima®, J. Maza, %, Y. Matsuoka'!, S. Oyabu®, K. Kawara', Y. Yoshii', N. Asami’, N. Ienaka'! and Y.
Tsuzuki?

! Institute of Astronomy, University of Tokyo, 2-21-1, Osawa, Mitaka Tokyo 181-0015, Japan

2 Departamento de Astronomia, Universidad de Chile, Casilla 36-D, Santiago, Chile

3 Institute of Space and Astronautical Science, Japan Aerospace Exploration Agency, 3-1-1, Yoshinodai, Sagamihara, Kanagawa
229-8510, Japan

4 System Integration Service Department, Redfox Inc., 3-3-11, Kita-Aoyama, Minato-ku, Tokyo 107-0061, Japan

We present spectra of six luminous quasars at z ~ 2, covering rest wavelengths 1600—3200 A. The fluxes of the UV Fell
emission lines and MgII A2798 doublet, the line widths of MgII, and the 3000 A luminosity were obtained from the spectra.
These quantities were compared with those of low-redshift quasars at z = 0.06 — 0.55 studied by Tsuzuki et al. In a plot of
the FeII(UV)/Mg1II flux ratio as function of the cental black hole mass, FeII(UV)/MgII in our z ~ 2 quasars is systematically
greater than in the low-redshift quasars. We confermed that luminosity is not responsible for this excess. It is unclear whether
this excess is caused by rich Fe abundance at z ~ 2 over low-redshift or by non-abundance effects such as high gas density,
strong radiation field, and high microturbulent velocity.

Accepted by MNRAS

E-mail contact: hsameshima@Qioa.s.u-tokyo.ac.jp,
preprint available at http://arxiv.org/abs/0902.2057

Mass Outflow in the Seyfert 1 Galaxy NGC 5548!
D.M. Crenshaw’? S.B. Kraemer®, H.R. Schmitt*, J.S. Kaastra®®, N. Arav’, J.R. Gabel®, and K.T. Korista®

'Based on observations made with the NASA /ESA Hubble Space Telescope, obtained at the Space Telescope Science Institute,
which is operated by the Association of Universities for Research in Astronomy, Inc., under NASA contract NAS 5-26555. These
observations are associated with proposal 9511.

2Department of Physics and Astronomy, Georgia State University, Astronomy Offices, One Park Place South SE, Suite 700,
Atlanta, GA 30303; crenshaw@chara.gsu.edu

3Institute for Astrophysics and Computational Sciences, Department of Physics, The Catholic University of America, Washing-
ton, DC 20064

4Remote Sensing Division, Naval Research Laboratory, Washington, DC 20375; and Interferometrics, Inc., Herndon, VA 20171
SSRON Netherlands Institute for Space Research, Sorbonnelaan 2, 3584 CA Utrecht, The Netherlands

5Sterrenkundig Instituut, Universiteit Utrecht, P.O. Box 80000, 3508 TA Utrecht, The Netherlands

"Physics Department, Virginia Polytechnic Institute & State University, Blacksburg, VA 24061

8Physics Department, Creighton University, Omaha NE 68178

9Department of Physics, Western Michigan University, Kalamazoo, MI 49008

We present a study of the intrinsic UV absorption and emission lines in an historically low-state spectrum of the Seyfert
1 galaxy NGC 5548, which we obtained in 2004 February at high spatial and spectral resolution with the Space Telescope
Imaging Spectrograph (STIS) on the Hubble Space Telescope (HST). We isolate a component of emission with a width of 680
km s~' (FWHM) that arises from an “intermediate line region” (ILR), similar to the one we discovered in NGC 4151, at a
distance of ~1 pc from the central continuum source. From a detailed analysis of the five intrinsic absorption components in
NGC 5548 and their behavior over a span of 8 years, we present evidence that most of the UV absorbers only partially cover
the ILR and do not cover an extended region of UV continuum emission, most likely from hot stars in the circumnuclear region.
We also find that four of the UV absorbers are at much greater distances (>70 pc) than the ILR, and none have sufficient N V
or C IV column densities to be the ILR in absorption. At least a portion of the UV absorption component 3, at a radial velocity
of —530 km s™!, is likely responsible for most of the X-ray absorption, at a distance < 7 pc from the central source. The fact
that we see the ILR in absorption in NGC 4151 and not in NGC 5548 suggests that the ILR is located at a relatively large
polar angle (~45 degrees) with respect to the narrow-line region outflow axis.

Accepted by The Astrophysical Journal, preprint available at http://arxiv.org/abs/0902.2310

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



Evidence of a pure starburst nature of the nuclear region of NGC 253
A. Brunthaler?, P. Castangia?, A. Tarchi*>3, C. Henkel!, M. J. Reid*, H. Falcke®® and K. M. Menten!

! Max-Planck-Institut fiir Radioastronomie, Auf dem Hiigel 69, 53121 Bonn, Germany

2 INAF-Osservatorio Astronomico di Cagliari, Loc. Poggio dei Pini, Strada 54, 09012 Capoterra (CA), Ttaly

3 INAF - Istituto di Radioastronomia, via Gobetti 101, 40129 Bologna, Italy

4 Harvard-Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge, MA 02138, USA

5 Department of Astrophysics, Radboud Universiteit Nijmegen, Postbus 9010, 6500 GL Nijmegen, The Netherlands
6 ASTRON, Postbus 2, 7990 AA Dwingeloo, the Netherlands

We present high-resolution spectral line and continuum VLBI and VLA observations of the nuclear region of NGC 253 at 22
GHz. While the water vapor masers in this region were detected on arcsecond and milliarcsecond scales, we could not detect
any compact continuum emission with a 50 upper limit of ~ 1 mJy. The observations reveal that the water maser emission is
not related to a possible low-luminosity active galactic nucleus but is almost certainly associated with star-formation activity.
Not detecting any compact continuum source on milliarcsecond scales also questions the presence of a — previously assumed —
active nucleus in NGC 253.

Accepted by A&A

E-mail contact: brunthal@mpifr-bonn.mpg.de,
preprint available at http://adsabs.harvard.edu/abs/2009arXiv0902.1044B

The Role of Molecular Gas in Obscuring Seyfert AGN
E. K. S. Hicks', R. I. Davies!, M. A. Malkan?, R. Genzel*®, L. J. Tacconi', F. Miiller Sinchez!, A. Sternberg*

! Max Planck Institut fiir extraterrestrische Physik, Postfach 1312, 85741, Garching, Germany

2 Department of Physics and Astronomy, University of California, Los Angeles, CA, 90095-1562, United States
3 Department of Physics, 366 Le Conte Hall, University of California, Berkeley, CA, 94720-7300, United States
4 School of Physics and Astronomy, Tel Aviv University, Tel Aviv 69978, Israel

In a sample of local active galactic nuclei studied at a spatial resolution on the order of ten parsecs we show that the interstellar
medium traced by the molecular hydrogen ¥=1-0 S(1) line at 2.1 ym forms a geometrically thick, clumpy disk. The kinematics
of the molecular gas reveals general rotation, although an additional significant component of random bulk motion is required
by the high local velocity dispersion. The size scale of the typical gas disk is found to have a radius of ~30 pc with a comparable
vertical height. Within this radius the average gas mass is estimated to be ~10” Mg based on a typical gas mass fraction of
10%, which suggests column densities of Ni ~ 5 x 10%* cm™2. Extinction of the stellar continuum within this same region
suggest lower column densities of Ng ~ 2 x 10?2 em™2, indicating that the gas distribution on these scales is dominated by
dense clumps. In half of the observed Seyfert galaxies this lower column density is still great enough to obscure the AGN
at optical/infrared wavelengths. We conclude, based on the spatial distribution, kinematics, and column densities that the
molecular gas observed is spatially mixed with the nuclear stellar population and is likely to be associated with the outer extent
of any smaller-scale nuclear obscuring structure. Furthermore, we find that the velocity dispersion of the molecular gas is
correlated with the star formation rate per unit area, suggesting a link between the two phenomena, and that the gas surface
density follows known “Schmidt-Kennicutt” relations. The molecular/dusty structure on these scales may be dynamic since it
is possible that the velocity dispersion of the gas, and hence the vertical disk height, is maintained by a short, massive inflow
of material into the nuclear region and/or by intense, short-lived nuclear star formation.

Accepted by The Astrophysical Journal

E-mail contact: ehicks@mpe.mpg.de,
preprint available at http://arxiv.org/abs/0902.0978



The Black Hole Mass — Bulge Luminosity Relationship for Active Galactic Nuclei from
Reverberation Mapping and Hubble Space Telescope Imaging

Misty C. Bentz!, Bradley M. Peterson®?, Richard W. Pogge®? and Marianne Vestergaard*

! Department of Physics and Astronomy, 4129 Frederick Reines Hall, University of California, Irvine, Irvine, CA 92697

2 Department of Astronomy, The Ohio State University, 140 West 18th Avenue, Columbus, OH 43210

3 Center for Cosmology and AstroParticle Physics, The Ohio State University, 191 West Woodruff Avenue, Columbus, OH
43210

4 Department of Physics and Astronomy, Robinson Hall, Tufts University, Medford, MA 02155

We investigate the relationship between black hole mass and bulge luminosity for AGNs with reverberation-based black hole
mass measurements and bulge luminosities from two-dimensional decompositions of Hubble Space Telescope host galaxy images.
We find that the slope of the relationship for AGNs is 0.76 — 0.85 with an uncertainty of ~ 0.1, somewhat shallower than the
Mgpn o LV0#01 relationship that has been fit to nearby quiescent galaxies with dynamical black hole mass measurements.
This difference is somewhat perplexing, as the AGN black hole masses include an overall scaling factor that brings the AGN
Mpgu — o4 relationship into agreement with that of quiescent galaxies. We discuss biases that may be inherent to the AGN and
quiescent galaxy samples and could cause the apparent inconsistency in the forms of their Mpu — Luige relationships. Recent
work by Graham, however, presents a similar slope of ~ 0.8 for the quiescent galaxies and may bring the relationship for AGNs
and quiescent galaxies into agreement.

Accepted by ApJ Letters

E-mail contact: mbentz@uci.edu,
preprint available at http://lanl.arxiv.org/abs/0812.2284

The Space Density of Compton Thick AGN and the X-ray Background
Ezequiel Treister’'??, C. Megan Urry*® and Shanil Virani®

! Institute for Astronomy, 2680 Woodlawn Drive, University of Hawaii, Honolulu, HI 96822
2 European Southern Observatory, Casilla 19001, Santiago 19, Chile.

3 Chandra Fellow

4 Department of Physics, Yale University, P.O. Box 208121, New Haven, CT 06520.

5 Department of Astronomy, Yale University, PO Box 208101, New Haven, CT 06520.

We constrain the number density and evolution of Compton-thick Active Galactic Nuclei (AGN). In the local Universe we
use the wide area surveys from the Swift and INTEGRAL satellites, while for high redshifts we explore candidate selections
based on a combination of X-ray and mid-IR parameters. We find a significantly lower space density of Compton-thick AGN
in the local Universe than expected from published AGN population synthesis models to explain the X-ray background. This
can be explained by the numerous degeneracies in the parameters of those models; we use the high-energy surveys described
here to remove those degeneracies. We show that only direct observations of CT AGN can currently constrain the number of
heavily-obscured supermassive black holes. At high redshift, the inclusion of IR-selected Compton-thick AGN candidates leads
to a much higher space density, implying (a) a different (steeper) evolution for these sources compared to less-obscured AGN,
(b) that the IR selection includes a large number of interlopers, and/or (¢) that there is a large number of reflection-dominated
AGN missed in the INTEGRAL and Swift observations. The contribution of CT AGN to the X-ray background is small, ~9%,
with a comparable contribution to the total cosmic accretion, unless reflection-dominated CT AGN significantly outnumber
transmission-dominated CT AGN, in which case their contribution can be much higher. Using estimates derived here for the
accretion luminosity over cosmic time we estimate the local mass density in supermassive black holes and find a good agreement
with available constraints for an accretion efficiency of ~10%. Transmission-dominated CT AGN contribute only ~8% to total
black hole growth.

Accepted by The Astrophysical Journal

E-mail contact: treister@ifa.hawaii.edu,
preprint available at http://arxiv.org/abs/0902.0608



Mid-infrared spectroscopy of infrared-luminous galaxies at z sim 0.5-3

A. Hernan-Caballero,’ I. Pérez-Fournon,! E. Hatziminaoglou,? A. Afonso-Luis,! M. Rowan-Robinson,> D.
Rigopoulou,* D. Farrah,>® C. J. Lonsdale,” T. Babbedge,®> D. Clements,* S. Serjeant,® F. Pozzi,” M. Vaccari,>'°
F. M. Montenegro-Montes,"''! I. Valtchanov,*'? E. Gonzilez-Solares,'® S. Oliver,® D. Shupe,'* C. Gruppioni,'®
B. Vila-Vilaré,'® C. Lari,''! and F. La Franca'”

! Instituto de Astrofisica de Canarias, C/ Via Léactea s/n, E-382 00 La Laguna, Spain

2 European Southern Observatory, Karl-Schwarzschild-Str. 2, 85748 Garching bei Miinchen, Germany

3 Astrophysics Group, Blackett Laboratory, Imperial College, Prince Consort Road, London SW7 2BW, UK

4 Department of Physics, University of Oxford, Keble Road, Oxford OX1 3RH

5 Department of Astronomy, Cornell University, Space Sciences Building, Ithaca, NY 14853, USA

6 Astronomy Centre, Department of Physics and Astronomy, University of Sussex, Falmer, Brighton BN1 9QJ, UK
7 Infrared Processing and Analysis Center, California Institute of Technology, Pasadena, CA 91125, USA

8 Centre for Astrophysics and Planetary Science, School of Physical Sciences, Univ. of Kent, Canterbury, Kent CT2 7NR, UK
% Dipartimento di Astronomia, Universita di Bologna, via Ranzani 1, 1-40127 Bologna, Italy

10 Dipartimento di Astronomia, Universita di Padova, Vicolo dell’Osservatorio 5, 35122 Padua, ITtaly

1 Tstituto di Radioastronomia, INAF, Via Gobetti 101, I-40129 Bologna, Italy

12 ESA European Space Astronomy Centre, PO Box 78, 28691 Villanueva de la Cafiada, Madrid, Spain

13 Institute of Astronomy, University of Cambridge, Madingley Road, Cambridge CB3 0HA

14 Spitzer Science Center, MS 220-6, Caltech, Jet Propulsion Lab, Pasadena, CA 91125, USA

15 INAF - Osservatorio Astronomico di Bologna, via Ranzani 1, 1-40127 Bologna, Italy

16 University of Arizona, Steward Observatory, 933 N. Cherry Ave., Tucson, AZ 85721, USA

17 Dipartimento di Fisica, Universita degli Studi Roma Tre, via dell a Vasca Navale 84, 00146 Roma, Italy

We present results on low-resolution mid-infrared (MIR) spectra of 70 infra red-luminous galaxies obtained with the Infrared
Spectrograph (IRS) onboard Spitzer. We selected sources from the European Large Area Infrared Survey (ELAIS) with Si5 >
0.8 mJy and photometric or spectroscopic z > 1. About half of the sample are QSOs in the optical, while the remaining sources
are galaxies, comprising both obscured AGN and starbursts. Redshifts were obtained from optical spectroscopy, photometric
redshifts and from the IRS spectra. The later turn out to be reliable for obscured and/or star-forming sources, thus becoming an
ideal complement to optical spectroscopy for redshift estimation. We estimate monochromatic luminosities at several restframe
wavelengths, equivalent widths and luminosities for the PAH features, and strength of the silicate feature in individual spectra.
We also estimate integrated 8-1000 pum infrared luminosities via spectral energy distribution fitting to MIR and far-infrared
(FIR) photometry from the Spitzer Wide-area Infrared Extragalactic survey (SWIRE) and the MIR spectrum. Based on these
measurements, we classify the spectra using well-known infrared diagnostics, as well as a new one that we propose, into three
types of source: those dominated by an unobscured AGN, mostly corresponding to optical quasars (QSOs), those dominated by
an obscured AGN, and starburst-dominated sources. Starbursts concentrate at z ~ 0.6-1.0 favored by the shift of the 7.7-um
PA H band into the selection 15-um band, while AGN spread over the 0.5 < z < 3.1 range. Star formation rates (SFR) are
estimated for individual sources from the lum inosity of the PAH features. An estimate of the average PAH luminosity in QSOs
and obscured AGN is obtained from the composite spectrum of all sources with reliable redshifts. The estimated mean SFR
in the QSOs is 50-100 Meyr~!, but the implied FIR luminosity is 3-10 times lower than that obtained from stacking analysis
of the FIR photometry, suggesting destruction of the PAH carriers by energetic photons from the AGN. The SFR estimated in
obscured AGN is 2-3 times higher than in QSOs of similar MIR, luminosity. This discrepancy might not be due to luminosity
effects or selection biasal one, but could instead indicate a connection between obscuration and star formation. However, the
observed correlation between silicate absorption and the slope of the near- to mid-infrared spectrum is compatible with the
obscuration of the AGN emission in these sources being produced in a dust torus.

Accepted by MNRAS

E-mail contact: ahc@Qiac.es,
preprint available at http://arxiv.org/abs/0902.3369

Synthetic synchrotron emission maps from MHD models for the jet of M87
J. Gracia'!, N. Vlahakis?, I. Agudo®, K. Tsinganos? and S. V. Bogovalov*

! Dublin Institute for Advanced Studies, 31 Fitzwilliam Place, Dublin 2, Ireland

2 JASA and Section of Astrophysics, Astronomy and Mechanics, Department of Physics, University of Athens, Panepistimiopolis,
GR~-157 84 Zografos, Athens, Greece

3 Instituto de Astrofisica de Andalucia (CSIC), Apartado 3004, E-18080 Granada, Spain

4 Moscow Engineering Physics Institute (State University), Kashirskoje shosse 31, 115409 Moscow, Russia

We present self-consistent global, steady-state MHD models and synthetic optically thin synchrotron emission maps for the jet
of M87. The model consist of two distinct zones: an inner relativistic outflow, which we identify with the observed jet, and an



outer cold disk-wind. While the former does not self-collimate efficiently due to its high effective inertia, the latter fulfills all
the conditions for efficient collimation by the magneto-centrifugal mechanism. Given the right balance between the effective
inertia of the inner flow and the collimation efficiency of the outer disk wind, the relativistic flow is magnetically confined into
a well collimated beam and matches the measurements of the opening angle of M87 over several orders of magnitude in spatial
extent. The synthetic synchrotron maps reproduce the morphological structure of the jet of M87, i.e. center-bright profiles
near the core and limb-bright profiles away from the core. At the same time, they also show a local increase of brightness at
some distance along the axis associated to a recollimation shock in the MHD model. Its location coincides with the position of
the optical knot HST-1. In addition our best fitting model is consistent with a number of observational constraints such as the
magnetic field in the knot HST-1, and the jet-to-counterjet brightness ratio.

Accepted by ApJ

E-mail contact: jgracia@mpi-hd.mpg.de, iagudo@iaa.es,
preprint available at http://de.arxiv.org/abs/0901.2634

Eight-Dimensional Mid-Infrared/Optical Bayesian Quasar Selection

Gordon T. Richards?, Rajesh P. Deo!,Mark Lacy?, Adam D. Myers®, Robert C. Nichol*, Nadia L. Zakamska®,
Robert J. Brunner®?, W. N. Brandt®, Alexander G. Gray’, John K. Parejko', Andrew Ptak®, Donald P.
Schneider®, Lisa J. Storrie-Lombardi® and Alexander S. Szalay®

! Drexel University

2 Spitzer Science Center

3 University of Illinois

4 University of Portsmouth

5 Institute for Advanced Study
5 Penn State University

7 Georgia Tech

8 Johns Hopkins University

We explore the multidimensional, multiwavelength selection of quasars from mid-IR (MIR) plus optical data, specifically from
Spitzer-IRAC and the Sloan Digital Sky Survey (SDSS). Traditionally quasar selection relies on cuts in 2-D color space despite
the fact that most modern surveys (optical and infrared) are done in more than 3 bandpasses. In this paper we apply modern
statistical techniques to combined Spitzer MIR and SDSS optical data, allowing up to 8-D color selection of quasars. Using a
Bayesian selection method, we catalog 5546 quasar candidates to an 8.0um depth of 56uJy over an area of ~ 24 deg?. Roughly
70% of these candidates are not identified by applying the same Bayesian algorithm to 4-color SDSS optical data alone. The
8-D optical+MIR selection on this data set recovers 97.7% of known type 1 quasars in this area and greatly improves the
effectiveness of identifying 3.5 < z < 5 quasars which are challenging to identify (without considerable contamination) using
MIR data alone. We demonstrate that, even using only the two shortest wavelength IRAC bandpasses (3.6 and 4.5um), it
is possible to use our Bayesian techniques to select quasars with 97% completeness and as little as 10% contamination (as
compared to ~60% contamination using colors cuts alone). We compute photometric redshifts for our sample; comparison with
known objects suggests a photometric redshift accuracy of 93.6% (Az £ 0.3), remaining roughly constant when the two reddest
MIR bands are excluded. Despite the fact that our methods are designed to find type 1 (unobscured) quasars, as many as
1200 of the objects are type 2 (obscured) quasar candidates. Coupling deep optical imaging data, with deep mid-IR data could
enable selection of quasars in significant numbers past the peak of the quasar luminosity function (QLF) to at least z ~ 4. Such
a sample would constrain the shape of the QLF both above and below the break luminosity (Lg,) and enable quasar clustering
studies over the largest range of redshift and luminosity to date, yielding significant gains in our understanding of the physics
of quasars and their contribution to galaxy evolution.

Accepted by Astron. J.

E-mail contact: gtr@physics.drexel.edu,
preprint available at http://arXiv.org/abs/0810.3567



Jobs

Advanced Fellowship
Radio Astronomy and Astrophysics group, Onsala, Chalmers University of Technology, Sweden
20th March with Dr John Conway, Dr Susanne Aalto

E-mail contact: John.Conway@chalmers.se, saalto@chalmers.se

To strengthen observational AGN and starburst research in our research group we are looking for talented researchers interested
in applying together with us for a personal 4 year fellowship from the Swedish research council (VR), with a possible extension
to 5 years. To be eligible for this fellowship your PhD should typically be more recent than April 2004 (with some exceptions,
e.g. due to parental leave, military service), and you are normally expected to have at least two years of postdoc experience.
The fellowship is prestigious, with only some 30 granted each year for all of the natural sciences in Sweden, and at most one in
astronomy. The decision on the fellowship will be taken by the Swedish National Research Council late 2009, and the position
could start any time during 2010.

Observational AGN and starburst research at Onsala is mostly concentrated at radio and millimetre wavelengths. The leading
group members in this research field are Dr John Conway and Dr Susanne Aalto supported by postdoctoral researchers and PhD
students. At Onsala the Swedish national facility for radio astronomy at Onsala runs a millimetre wave (20m) telescope and
centimetre wave antenna (25m) and manages the Swedish time (23I) on the APEX single dish (sub)millimetre wave telescope
in Chile. During 2009 a LOFAR station will be installed on the site. OSO also hosts the Nordic node of the European ALMA
Regional Centre (ARC) whose primary mission is to support local and Nordic users of ALMA.

Within the group a number of large single dish and interferometric observing millimeter programs are ongoing whose goals
are to help separate AGN and starburst activity and use molecular lines as tracers of starburst evolution. In particular a
large 350 hour eMERLIN two frequency imaging legacy program on Luminous Infra-red galaxies (LIRGI, co-PI John Conway.
see http://www.merlin.ac.uk/legacy /projects/lirgi.html for goals) has recently been approved. The group is also involved in
the eMERLIN LeMMINGs project (see http://www.merlin.ac.uk/legacy /projects/lemmings.html). Finally the group is active
within the LOFAR Extragalactic survey Key Science Project in the areas of nearby galaxies and nearby AGN. Applicants
interested in contributing to any of the above programs are particularly encouraged to apply.

Since the actual application to the research council has to be done jointly with the research group (with a deadline in April),
we invite those interested in applying to contact one of us before March 20th at the latest.

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.




