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Abstracts of recently accepted papers

Probing the Complex and Variable X-ray Absorption of Markarian 6 with XMM-Newton

Stefan Immler1, W. N. Brandt1, Cristian Vignali1, Franz E. Bauer1,
D. Michael Crenshaw2, John J. Feldmeier3, and Steven B. Kraemer4

1 Department of Astronomy & Astrophysics, 525 Davey Laboratory, The Pennsylvania State University, University Park, PA
16802
2 Department of Physics and Astronomy, Georgia State University, Atlanta, GA 30303
3 Department of Astronomy, Case Western Reserve University, 10900 Euclid Avenue, Cleveland, OH 44106
4 Catholic University of America and Laboratory for Astronomy and Solar Physics, NASA’s Goddard Space Flight Center,
Code 681, Greenbelt, MD, 20771

We report on an X-ray observation of the Seyfert 1.5 galaxy Mrk 6 obtained with the EPIC instruments onboard XMM-Newon.
Archival BeppoSAX PDS data from 18–120 keV were also used to constrain the underlying hard power-law continuum. The
results from our spectral analyses generally favor a double partial-covering model, although other spectral models such as
absorption by a mixture of partially ionized and neutral gas cannot be firmly ruled out. Our best-fitting model consists of a
power law with a photon index of Γ = 1.81+0.22

−0.20 and partial covering with large column densities up to NH ∼ 1023 cm−2. We
also detect a narrow emission line consistent with Fe Kα fluorescence at 6.45+0.03

−0.04 keV with an equivalent width of 93+26
−20 eV.

Joint analyses of XMM-Newon, ASCA, and BeppoSAX data further provide evidence for both spectral variability (a factor of
∼ 2 change in absorbing column) and absorption-corrected flux variations (by ∼ 60%) during the ∼ 4 year period probed by
the observations.

Accepted by Astron. J., astro-ph/0302558

E-mail contact: immler@astro.psu.edu

1



Major Mergers of Haloes, Growth of Massive Black Holes and Evolving Luminosity
Function of Quasars

Evanthia Hatziminaoglou1, Guy Mathez2, José-Maŕıa Solanes3, Alberto Manrique4 and Eduard Salvador-
Solé4,5

1 European Southern Observatory, Karl-Schwarzschild-Strasse 2, D-85748 Garching, Germany
2 Laboratoire d’Astrophysique, Observatoire Midi-Pyrénées, 14 rue Edouard Belin, F-31400 Toulouse, France
3 Dpt. d’Enginyeria Informàtica i Matemàtiques, Universitat Rovira i Virgili, Avda. Päısos Catalans, 26, E-43007 Tarragona,
Spain
4 Dpt. d’Astronomia i Meteorologia, Universitat de Barcelona, Mart́ı Franquès 1, E-08028 Barcelona, Spain
5 CER for Astrophysics, Particle Physics and Cosmology, Universitat de Barcelona, Spain

We construct a physically motivated analytical model for the quasar luminosity function, based on the joint star formation and
feeding of massive black holes suggested by the observed correlation between the black hole mass and the stellar mass of the
hosting spheroids. The parallel growth of massive black holes and host galaxies is assumed to be triggered by major mergers of
haloes. The halo major merger rate is computed in the frame of the extended Press-Schechter model. The evolution of black
holes on cosmological timescales is achieved by the integration of the governing set of differential equations, established from a
few reasonable assumptions that account for the distinct (Eddington-limited or supply-limited) accretion regimes. Finally, the
typical lightcurves of the reactivated quasars are obtained under the assumption that, in such accretion episodes, the fall of
matter onto the black hole is achieved in a self-regulated stationary way. The predicted quasar luminosity function is compared
to the luminosity functions of the 2dF QSO sample and other, higher redshift data. We find good agreement in all cases, except
for z < 1 where the basic assumption of our model is likely to break down.

Accepted by MNRAS
E-mail contact: mathez@ast.obs-mip.fr, ehatzimi@eso.org

The Relation between Black Hole Mass, Bulge Mass, and Near-Infrared Luminosity

Alessandro Marconi1 and Leslie K. Hunt2

1 INAF- Osservatorio Astrofisico di Arcetri, L.go Fermi 5, I-50125 Firenze, Italy
2 Istituto di Radioastronomia-Sez. Firenze/CNR, L.go Fermi 5, I-50125 Firenze, Italy

We present new accurate near-infrared (NIR) spheroid (bulge) structural parameters obtained by two-dimensional image analysis
for all galaxies with a direct black hole (BH) mass determination. As expected, NIR bulge luminosities Lbul and BH masses
are tightly correlated, and if we consider only those galaxies with secure BH mass measurement and accurate Lbul (27 objects),
the spread of MBH − Lbul is similar to MBH − σe, where σe is the effective stellar velocity dispersion. We find an intrinsic rms
scatter of ' 0.3 dex in log MBH. By combining the bulge effective radii Re measured in our analysis with σe, we find a tight
linear correlation (rms ' 0.25 dex) between MBH and the virial bulge mass (∝ Reσ

2
e), with 〈MBH/Mbul〉 ∼ 0.002. A partial

correlation analysis shows that MBH depends on both σe and Re, and that both variables are necessary to drive the correlations
between MBH and other bulge properties.

Accepted by ApJ Letters

E-mail contact: marconi@arcetri.astro.it,hunt@arcetri.astro.it, preprint available at http://arxiv.org/abs/astro-ph/0304274

Relativistic and slowing down: the flow in the hotspots of powerful radio galaxies and
quasars

Markos Georganopoulos, Demosthenes Kazanas

NASA GSFC, Code 661, Greenbelt, MD 20771

Pairs of radio emitting jets with lengths up to several hundred kiloparsecs emanate from the central region (the ‘core’) of radio
loud active galaxies. In the most powerful of them, these jets terminate in the ‘hotspots’, compact high brightness regions,
where the jet flow collides with the intergalactic medium (IGM). Although it has long been established that in their inner
(∼parsec) regions these jet flows are relativistic, it is still not clear if they remain so at their largest (hundreds of kiloparsec)
scales. We argue that the X-ray, optical and radio data of the hotspots, despite their at-first-sight disparate properties, can
be unified in a scheme involving a relativistic flow upstream of the hotspot that decelerates to the sub-relativistic speed of its
inferred advance through the IGM and viewed at different angles to its direction of motion. This scheme, besides providing an
account of the hotspot spectral properties with jet orientation, it also suggests that the large-scale jets remain relativistic all
the way to the hotspots.

In press, ApJL, E-mail contact: markos@milkyway.gsfc.nasa.gov
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Spectral Energy Distributions of Seyfert Nuclei

Almudena Alonso-Herrero1, Alice Quillen2, George Rieke1, Valentin Ivanov3 and Andreas Efstathiou4

1 Steward Observatory, The University of Arizona, 933 N. Cherry Ave., Tucson, AZ 85721
2 Department of Physics and Astronomy, University of Rochester, Rochester, NY 1462
3 European Southern Observatory, Casilla 19001, Santiago 19, Chile
4 Department of Computer Science and Engineering, Cyprus College, 6 Diogenes street, 1516 Nicosia, Cyprus

We present nuclear spectral energy distributions (SEDs) in the range 0.4−16 µm for an expanded CfA sample of Seyfert galaxies.
The spectral indices (fν ∝ ν−αIR) from 1 − 16 µm range from αIR ∼ 0.9 to 3.8. The shapes of the spectra are correlated with
Seyfert type in the sense that steeper nuclear SEDs (νfν increasing with increasing wavelength) tend to be found in Seyfert 2s
and flatter SEDs (νfν ' constant) in Seyfert 1− 1.5s. The galaxies optically classified as Seyferts 1.8s and 1.9s display values
of αIR as in type 1 objects, or values intermediate between those of Seyfert 1s and Seyfert 2s. The intermediate SEDs of many
Seyfert 1.8− 1.9s may be consistent with the presence of a pure Seyfert 1 viewed through a moderate amount (AV < 5mag) of
foreground galaxy extinction. We find, however, that between 10 and 20% of galaxies with broad optical line components have
steep infrared SEDs.

Torus models usually adopt high equatorial opacities to reproduce the infrared properties of Seyfert 1s and 2s, resulting in
a dichotomy of infrared SEDs (flat for type 1s, and steep for type 2s). Such a dichotomy, however, is not observed in our
sample. The wide range of spectral indices observed in the type 2 objects, the lack of extremely steep SEDs, and the large
numbers of objects with intermediate spectral indices cannot be reconciled with predictions from existing optically thick torus
models. We discuss possible modifications to improve torus models, including low optical depth tori, clumpy dusty tori, and
high-optical-depth tori with an extended optically thin component.

Accepted by Astron. J., July 2003 issue.

E-mail contact: aalonso@as.arizona.edu,
preprint available at astro-/ph0303617

Comptonization in Super–Eddington Accretion Flow and Growth Timescale of Super-
massive Blackholes

Toshihiro Kawaguchi1

1 LUTH, Meudon Observatory, Place J.Janssen, 92195 Meudon, France

Super-Eddington accretion onto black-holes (BHs) may occur at Ultra-Luminous compact X-ray sources in nearby galaxies,
Galactic microquasars and Narrow-Line Seyfert 1 galaxies (NLS1s). Effects of electron scattering (opacity and Compton-
ization) and the relativistic correction (gravitational redshift and transverse Doppler effect) on the emergent spectra from
super-Eddington accretion flows onto non-rotating BHs are examined for 101.5 and 106.5M¯ BH masses (MBH). With ṁ [≡
Ṁ/(LEdd/c2), where Ṁ is the accretion rate]≥ 100, the spectral hardening factor via electron scattering is <∼ 2.3− 6.5. Due to
the ṁ-sensitive hardening factor, the color temperature of the innermost radiation is not proportional to L0.25, differing from
the simplest standard accretion disk. The model is applied to optical–soft X-ray emission from NLS1s. We pick up one NLS1,
namely PG 1448+273 with an inferred MBH of 106.4M¯, among the highest ṁ candidates. The broadband spectral distribution
is successfully reproduced by the model high ṁ (=1000) and the viscosity parameter α of 0.01. This implies that this object, as
well as some other highest ṁ systems, is really young: the inferred age, MBH/Ṁ , is about 106 years. We also briefly discuss the
distribution of ṁ for transient and highly variable NLS1s, finding that those are located at 3 <∼ ṁ <∼ 300. Such a moderately
high accretion rate is indicative of thermal instability. Furthermore, ṁ for a possible type-2 counterpart of NLS1s, NGC 1068,
is found to be similar to ṁ for NLS1s.

To appear in The Astrophysical Journal, v593 n1, August 10, 2003 issue

E-mail contact: toshihiro.kawaguchi@obspm.fr,
preprint available at http://arxiv.org/abs/astro-ph/0304373
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The optical emission from gamma-ray quasars.

Matthew Whiting1, Petra Majewski2 and Rachel Webster3

1 School of Physics, University of New South Wales, Sydney, NSW 2052, Australia
2 School of Physics, University of Melbourne, VIC 3010, Australia

We present photometric observations of six radio-loud quasars that were detected by the COMPTEL gamma-ray telescope. The
data encompasses seven wavebands in the optical and near-infrared. After correction for Galactic extinction, we find a wide
range in optical slopes. Two sources are as blue as optically-selected quasars, and are likely to be dominated by the accretion
disc emission, while three others show colours consistent with a red synchrotron component. We discuss the properties of the
COMPTEL sample of quasars, as well as the implications our observations have for multi-wavelength modelling of gamma-ray
quasars.

Accepted by P.A.S.A.

E-mail contact: m.whiting@unsw.edu.au,
preprint available at http://arXiv.org/abs/astro-ph/0304405

Anaylsis of the broad emission line profiles in the active galactic nucleus 3C 390.3

L. S. Nazarova1, N. G. Bochkarev2 and C. M. Gaskell3

1 Euro-Asian Astronomical Society, Universitetskij Pr. 13, Moscow, 119899, Russia
2 Sternberg Astronomical Institute, Universitetskij Pr. 13, Moscow, 119899, Russia
3 Department of Physics and Astronomy, University of Nebraska, Lincoln, NE 68588-0111, USA

We present a study of UV and optical spectra of the active galaxy 3C390.3 taken as part of the International AGN Watch
during the period January 1995 – January 1996. We have measured the C IV/Lyα and Lyα/Hβ ratios at the different velocities
in the line profiles. We find that the Lyα/Hβ varies across the line profiles. The ratio is high in the low-velocity center of the
lines at all times, but decreases in the high-velocity wings. The ratio of the line intensities of C IV/Lyα however is low at the
line center but becomes higher in the wings. The Lyα/Hβ ratio for the variable part of the lines when the lags in Hβ ≈ are 20
and 80 days is different.

The line ratios have been modeled using the photoionization code CLOUDY for plane parallel slab of gas with solar abundances.
The emission in the lines can be reproduced approximately by using two components:

a) a high-density component (ne = 1012−13cm−3) contributing ≈ 60 – 40% to the emission in low-ionization Hβ line, and
b) a low-density component (ne=108−10cm−3) contributing mainly to the high ionization line emission.

These regions are approximately at 20 and 80 light days from the centre of the nucleus respectively. We discuss the possible
geometry of the BLR in 3C390.3.

Accepted by Astron. and Astroph. Transanction, volume 24, 2004

E-mail contact: lsn@kzn.ru,
preprint available at http://www.lsn.kzn.ru; or http://physics.unl.edu/directory/gaskell/preprints/preprints.html

Extended gas in Seyfert 2 Galaxies: Implications for the nuclear source.

Henrique A. Fraquelli1, T. Storchi-Bergmann1 and N. A. Levenson2

1 Instituto de F́ısica, UFRGS, 91501-970 Porto Alegre, RS, Brasil
2 Department of Physics and Astronomy, Johns Hopkins University, Baltimore, MD 21218, USA

We use long-slit spectroscopic optical data to derive the properties of the extended emitting gas and the nuclear luminosity of a
sample of 18 Seyfert 2 galaxies. From the emission-line luminosities and ratios we derive the density, reddening and mass of the
ionized gas as a function of distance up to 2–4 kpc from the nucleus. Taking into account the geometric dilution of the nuclear
radiation, we derive the radial distribution of covering factors as well as the minimum rate of ionizing photons emitted by the
nuclear source. This number is an order of magnitude larger than that obtained from the rate of ionizing photons ‘intercepted’
by the gas and measured from the Hα luminosity. A calibration is proposed to recover this number from the observed luminosity.
The He IIλ4686/Hβ line ratio was used to calculate the slope of the ionizing SED, which in combination with the number of
ionizing photons allows the calculation of the hard X-ray luminosities. These luminosities are consistent with those derived
from X-ray spectra in the 8 cases for which such data are available and recover the intrinsic X-ray emission in Compton thick
cases. Our method can thus provide reliable estimates of the X-ray fluxes in Seyfert 2 galaxies for the cases it is not readily
available. We also use the ionizing SED and luminosity to predict the IR luminosity under the assumption that it is dominated
by reprocessed radiation from a dusty torus, and find a good agreement with the observed IRAS luminosities.

Accepted by MNRAS.
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E-mail contact: ico@if.ufrgs.br, preprint available at http://www.if.ufrgs.br/∼ico/mnr6397 449-463.pdf

The presence and distribution of HI absorbing gas in sub-galactic sized radio sources

Y. M. Pihlström1,2, J. E. Conway2 and R. C. Vermeulen3

1 National Radio Astronomy Observatory, P.O. Box O, Socorro, NM 87801, USA
2 Onsala Space Observatory, S-439 92 Onsala, Sweden
3 Netherlands Foundation for Research in Astronomy, Postbus 2, 7990 AA Dwingeloo, The Netherlands

We consider the incidence of Hi absorption in intrinsically small sub-galactic sized extragalactic sources selected from sources
classified as Gigahertz Peaked Spectrum (GPS) and Compact Steep Spectrum (CSS) sources. We find that the smaller sources
(< 0.5 kpc) have larger Hi column densities than the larger sources (> 0.5 kpc). Both a spherical and an axi-symmetric gas
distribution, with a radial power law density profile, can be used to explain this anti-correlation between projected linear size
and Hi column density. Since most detections occur in objects classified as galaxies, we argue that if the unified schemes apply to
GPS/CSSs a disk distribution for the Hi is more likely. The most favoured explanation for the compact sizes of the GPS/CSSs
is that they are young sources evolving in a power law density medium. For the GPSs with measured expansion velocities, our
derived densities are within an order of magnitude of those estimated from ram-pressure confinement of the lobes assuming
equipartition. Our results therefore support the youth model.

Accepted by Astronomy & Astrophysics

E-mail contact: ypihlstr@nrao.edu
astroph/0304305
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Jobs

Three Postdoctoral Vacancies 1,2,3

1 Landessternwarte Heidelberg, Königstuhl, 69117 Heidelberg, Germany
2 Osservatorio Astronomico di Torino, Via Osservatorio, Torino, Italy

3 Osservatorio Astronomico di Brera, 20121 Milano and 23807 Merate, Italy
Available between June 2003 and September 2003

ENIGMA Network
Structure and Radiation Processes of AGN through multi-frequency analysis

Within the newly established European Research Training Network ENIGMA on ”Structure and Radiation Processes of AGN
through multi-frequency analysis” we seek to fill three postdoctoral positions. They will be hosted by three of the eight European
research institutions working within this project.

The network has been established to carry out research in the following areas:

• Numerical simulations and analytical modeling of Blazar jets to study:
particle acceleration and radiation mechanisms,
magnetohydrodynamic flows,
jet physics in Blazars.

• Multi-frequency observations of radio-loud AGN to study:
radio/optical Intra-Day variability,
relationships between structural and flux density variability,
relations in different high-energy bands (X-ray, γ-rays, and VHE radiation with Cerenkov telescopes).

• Advanced statistical methods for time-series and applications to astrophysical models.
• Developing high-precision photometric routines in different waveband regimes.
• Developing reliable robotic systems for automated ground-based monitoring of AGN.

The postdocs will work in their host team and within this active and interacting network of empirical and theoretical research.
They are encouraged to spend part of their time at other institutes during their appointment. They will have access to unique
observational facilities and will profit from a strong training program involving hardware-related aspects, observational strategies
in all waveband regimes, and theoretical research.

Questions regarding the research program can be directed to the network coordinator, S. Wagner.

The three positions will become available between June 2003 and September 2003. The positions are available for up to three
years. Competitive salaries will be paid, differing according to local regulations. Additional support will be available for
extended visits to other partner institutions within the network, network meetings and conferences.

According to the rules of the EC, the positions are open to young researchers, holding a passport of a member or associate state
of the European Union. Further details are given by the regulations of the EC programme
(http://www.cordis.lu/improving/networks/faq.htm# q5).

Applications should include a curriculum vitae, a publication list, a summary of current research interests as well as a list of
topics of interest or institutes which they would prefer to join. Two letters of reference should also be arranged for. The review
of applications will start in the end of May 2003, and will continue until all positions are filled. Material should be sent to
Landessternwarte Heidelberg, S. Wagner, Königstuhl 12, 69117 Heidelberg, Germany, swagner@lsw.uni-heidelberg.de.

Further positions will become available during the next months.

E-mail contact: swagner@lsw.uni-heidelberg.de,
further information is available at http://www.lsw.uni-heidelberg.de/enigma.html

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