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

No. 36 — March 2000 Editor: Matt Redman (mpr@ast.man.ac.uk)

Abstracts - Thesis Abstracts - Jobs - Meetings

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. Matt Redman

Abstracts of recently accepted papers

Jet directions in Seyfert galaxies: B and I imaging data

H. R. Schmitt^{1;2;3;4} and A. L. Kinney^{1;2;3;5}

1Space Telescope Science Institute, 3700, San Martin Drive, Baltimore, MD 21818, USA 2Visiting Astronomer Cerro Tololo Interamerican Observatory, National Optical Astronomy Observatories, which is operated by AURA, Inc. under a cooperative agreement with the National Science Foundation 3Visiting Astronomer Kitt Peak National Observatory National Optical Astronomy Observatories, which is operated by AURA, Inc. under a cooperative agreement with the National Science Foundation 4Visiting Astronomer Lick Observatory, operated by the University of California Observatories 5Present address: NASA Headquarters, 300 E St., Washington, DC20546

We present the results of broad-band B and I imaging observations for a sample of 88 Seyfert galaxies (29 Seyfert 1’s and 59 Seyfert 2’s), selected from a mostly isotropic property, the flux at 60μm. We also present the B and I imaging results for an additional sample of 20 Seyfert galaxies (7 Seyfert 1’s and 13 Seyfert 2’s), selected from the literature and known to have extended radio emission. The I band images are fitted with ellipses to determine the position angle and ellipticity of the host galaxy major axis. This information will be used in a future paper, combined with information from radio observations, to study the orientation of radio jets relative to the plane of their host galaxies (Kinney et al. 2000). Here we present surface brightness profiles and magnitudes in the B and I bands, as well as mean ellipticities and major axis position angles.

To appear in The Astrophysical Journal Supplement Series, June 2000

E-mail contact: schmitt@stsci.edu, preprint available at astro-ph/0002132

Jet directions in Seyfert galaxies

A.L. Kinney^{1;2;5}, H.R. Schmitt^1, C.J. Clarke^2, J.E. Pringle^{2;1}, J.S. Ulvestad^3 and R.R.J. Antonucci^4

1Space Telescope Science Institute, 3700, San Martin Drive, Baltimore, MD 21818, USA 2Institute of Astronomy, The Observatories, Madingley Road, Cambridge CB3 0HA, England. 3National Radio Astronomy Observatory, P.I. Box O, 1003 Lopezville Road, Socorro, NM, 87801, USA

4University of California, Santa Barbara, Physics Department, Sana Barbara, CA 93106, USA 5Present address: NASA Headquarters, 300 E St., Washington, DC20546

Here we present the study of the relative angle between the accretion disk (or radio jet) and the galaxy disk for a sample of Seyfert galaxies selected from a mostly isotropic property, the 60μm flux, and warm infrared colors. We used VLA A-array 3.6cm continuum data and ground based optical imaging, homogeneously observed and reduced to minimize selection effects. For parts of the analysis we enlarged the sample by including galaxies serendipitously selected from the literature. For each galaxy we have a pair of points (i,δ), which are the inclination of the galaxy relative to the line of sight and the angle between the jet projected into the plane of the sky and the host galaxy major axis, respectively. For some galaxies we also had information about which side of the minor axis is closer to Earth. This data is combined with a statistical technique, developed by us, to determine the distribution of β angles in 3 dimensions, the angle between the jet and the host galaxy plane axis.

We found from an initial analysis of the data of the 60μm sample, where Seyfert 1’s and 2’s were not differentiated, that the observed distribution of i and δ values can be well represented either by a homogeneous sin β distribution in the range 0^∘ ≤ β ≤ 90^∘, or 0^∘ ≤ β ≤ 65^∘, but not by an equatorial ring. A more general model, which tested β−distributions in the range β1 ≤ β ≤ β2, for different ranges of β1 and β2 values, required β2 to be larger than 65^∘ and gave preference for β1 smaller than 40^∘ - 50^∘. An important result from our analysis was obtained when we distinguished if the jet was projected against the near or the far side of the galaxy, and differentiated between Seyfert 1’s and Seyfert 2’s, which showed that the model could not represent Seyfert 1’s adequately. We found that the inclusion of viewing angle restrictions for Seyfert 1’s, namely, that a galaxy can only be recognized as a Seyfert 1 if the angle between the jet and the line of sight (|ϕ|) is smaller than a given angle ϕc and that the galaxy inclination i is smaller than an angle ic, gave rise to statistically acceptable models. This indication that there is a difference in viewing angle to the central engine between Seyfert 1’s and Seyfert 2’s is a direct and independent confirmation of the underlying concepts of the Unified Model.

We discuss possible explanations for the misalignment between the accretion disk and the host galaxy disk, which are: warping of the accretion disk by self-irradiation instability, by the Bardeen-Petterson effect, or by a misaligned gravitational potential of a nuclear star cluster surrounding the black hole, as well as feeding of the accretion disk by a misaligned inflow of gas from minor mergers, capture of individual stars or gas from the nuclear star cluster, or the capture of individual molecular clouds from the host galaxy.

To appear in The Astrophysical Journal

E-mail contact: schmitt@stsci.edu, preprint available at astro-ph/0002131

X-ray photoionized plasma diagnostics with Helium-like ions. Application to Warm Absorber-Emitter in Active Galactic Nuclei.

Delphine Porquet^{1;2} , Jacques Dubau^3

1 DAEC, Observatoire de Paris, Section Meudon, F-92195 Meudon Cedex, France 2 CEA/DSM/DAPNIA, Service d’Astrophysique, CEA Saclay, F-91191 Gif sur Yvette Cedex, France 3 DARC, Observatoire de Paris, Section Meudon, F-92195 Meudon Cedex, France

We present He-like line ratios (resonance, intercombination and forbidden lines) for totally and partially photoionized media. For solar plasmas, these line ratios are already widely used for density and temperature diagnostics of coronal (collisional) plasmas. In the case of totally and partially photoionized plasmas, He-like line ratios allow for the determination of the ionization processes involved in the plasma (photoionization with or without an additional collisional ionization process), as well as the density and the electronic temperature.

With the new generation of X-ray satellites, Chandra/AXAF, XMM and Astro-E, it will be feasible to obtain both high spectral resolution and high sensitivity observations. Thus in the coming years, the ratios of these three components will be measurable for a large number of non-solar objects.

In particular, these ratios could be applied to the Warm Absorber-Emitter, commonly present in Active Galactic Nuclei (AGN). A better understanding of the Warm Absorber connection to other regions (Broad Line Region, Narrow Line Region) in AGN (Seyferts type-1 and type-2, low- and high-redshift quasars...) will be an important key to obtaining strong constraints on unified schemes.

We have calculated He-like line ratios, for Z=6, 7, 8, 10, 12 and 14, taking into account the upper level radiative cascades which we have computed for radiative and dielectronic recombinations and collisional excitation. The atomic data are tabulated over a wide range of temperatures in order to be used for interpreting a large variety of astrophysical plasmas.

Accepted by A&AS (in press)

E-mail contact: delphine.porquet@obspm.fr, preprint available at astro-ph/0002319

Strong, Variable Circular Polarization in PKS 1519�273

J.-P. Macquart^1, L. Kedziora-Chudczer^{1;2}, D.P. Rayner^{2;3} and D.L. Jauncey^2

1 Special Research Centre for Theoretical Astrophysics, School of Physics, University of Sydney, New South Wales 2006, Australia 2 Australia Telescope National Facility, CSIRO, Epping, New South Wales 2121, Australia 3 School of Mathematics and Physics, University of Tasmania, Hobart, Tasmania 7001, Australia

We report strong variability in the circular and linear polarization of the intraday variable source PKS 1519-273. The circular polarization varies on a timescale of hours to days at frequencies between 1.4 and 8.6 GHz, and is strongly correlated with variations in the total intensity at 4.8 and 8.6 GHz. We argue that the variability is due to interstellar scintillation of a highly compact (15 − 35μas) component of the source with −3.8 ± 0.4% circular polarization at 4.8 GHz. We find that no simple model for the circular polarization can account for both the high magnitude and the frequency dependence in PKS 1519-273 at centimeter wavelengths.

Accepted by Ap. J.

E-mail contact: jpm@physics.usyd.edu.au or lkedzior@atnf.csiro.au preprint available at http://xxx.lanl.gov/abs/astro-ph/0002192

Resolved Spectroscopy of the Narrow-Line Region in NGC 1068: Kinematics of the Ionized Gas

D. Michael Crenshaw^1&Steven B. Kraemer^1

1 Catholic University of America, NASA’s Goddard Space Flight Center, Code 681, Greenbelt, MD 20771

We have determined the radial velocities of the [O III] emitting gas in the inner narrow-line region (NLR) of the Seyfert 2 galaxy NGC 1068, along a slit at position angle 202^o, from STIS observations at a spatial resolution of 0^{′′}.1 and a spectral resolving power of λ/Δλ ≈ 1000. We use these data to investigate the kinematics of the NLR within 6^{′′} (∼430 pc) of the nucleus. The emission-line knots show evidence for radial acceleration, to a projected angular distance of 1^{′′}.7 in most cases, followed by deceleration that approaches the systemic velocity at a projected distance of ∼4^{′′}. We find that a simple kinematic model of biconical radial outflow can match the general trend of observed radial velocities. In this model, the emitting material is evacuated along the bicone axis, and the axis is inclined 5^o out of the plane of the sky. The acceleration of the emission-line clouds provides support for dynamical models that invoke radiation and/or wind pressure. We suggest that the deceleration of the clouds is due to their collision with a patchy and anistropically distributed ambient medium.

Accepted by The Astrophysical Journal (Letters)

E-mail contact: crenshaw@buckeye.gsfc.nasa.gov, preprint available at http://iacs.cua.edu/crenshaw/index.html

The Elusive Active Nucleus of NGC 4945

A. Marconi^1, E. Oliva^1, P.P. van der Werf^2, R. Maiolino^1, E.J. Schreier^3, F. Macchetto^{3;4}, and A.F.M. Moorwood^5

1 Osservatorio Astrofisico di Arcetri, Largo E. Fermi 5, I-50125 Firenze, ITALY 2 Sterrewacht Leiden, P.O. Box 9513, 2300 RA Leiden, The Netherlands 3 Space Telescope Science Institute 3700 San Martin Drive, Baltimore, MD 21218, USA 4 Affiliated to ESA science division 5 European Southern Observatory Karl-Schwarzschild-Strasse 2, 85748 Garching bei München, Germany

We present new HST NICMOS observations of NGC 4945, a starburst galaxy hosting a highly obscured active nucleus that is one of the brightest extragalactic sources at 100 keV. The HST data are complemented with ground based [FeII] line and mid–IR observations. A 100pc-scale starburst ring is detected in Paα, while H2 traces the walls of a super bubble opened by supernova-driven winds. The conically shaped cavity is particularly prominent in Paα equivalent width and in the Paα/H2 ratio. Continuum images are heavily affected by dust extinction and the nucleus of the galaxy is located in a highly reddened region with an elongated, disk-like morphology. No manifestation of the active nucleus is found, neither a strong point source nor dilution in CO stellar features, which are expected tracers of AGN activity. Even if no AGN traces are detected in the near-IR, with the currently available data it is still not possible to establish whether the bolometric luminosity of the object is powered by the AGN or by the starburst: we demonstrate that the two scenarios constitute equally viable alternatives. However, the absence of any signature other than in the hard X-rays implies that, in both scenarios, the AGN is non-standard: if it dominates, it must be obscured in all directions, conversely, if the starburst dominates, the AGN must lack UV photons with respect to X-rays. An important conclusion is that powerful AGNs can be hidden even at mid-infrared wavelengths and, therefore, the nature of luminous dusty galaxies cannot be always characterized by long-wavelength data alone but must be complemented with sensitive hard X-ray observations.

Accepted by Astronomy & Astrophysics

E-mail contact: marconi@arcetri.astro.it, preprint available at http://www.arcetri.astro.it/∼marconi/pubs.html

A strong jet/cloud interaction in the Seyfert galaxy IC 5063: VLBI observations

T.A. Oosterloo^1 , R. Morganti^1, A. Tzioumis^2, J. Reynolds^2, E. King^2, P. McCulloch^3 and Z. Tsvetanov^4

1 Netherlands Foundation for Research in Astronomy, Postbus 2, 7990 AA, Dwingeloo, NL 2 ATNF-CSIRO, P.O. Box 76, Epping NSW 1710, Australia 3 Dept. of Physics, University of Tasmania, GPO Box 252-21, Hobart Tas 7001, Australia 4 Johns Hopkins University, 3400 North Charles Street, Baltimore, MD 21218, USA

We present 21-cm HI line and 13-cm continuum observations, obtained with the Australian Long Baseline Array, of the Seyfert 2 galaxy IC 5063. This object appears to be one of the best examples of Seyfert galaxies where shocks produced by the radio plasma jet influence both the radio as well as the near-infrared emission. The picture resulting from the new observations of IC 5063 confirms and completes the one derived from previous Australia Telescope Compact Array (ATCA) lower resolution observations. A strong interaction between the radio plasma ejected from the nucleus and a molecular cloud of the ISM is occurring at the position of the western hot spot, about 0.6 kpc from the active nucleus. Because of this interaction, the gas is swept up forming, around the radio lobe, a cocoon-like structure where the gas is moving at high speed. Due to this, part of the molecular gas is dissociated and becomes neutral or even ionised if the UV continuum produced by the shocks is hard and powerful enough.

In the 21-cm HI line new data, we detect only part of the strong blue-shifted HI absorption that was previously observed with the ATCA at lower resolution. In particular, the main component detected in the VLBI absorption profile corresponds to the most blue-shifted component in the ATCA data, with a central velocity of 2786 km/s and therefore blue-shifted ∼ 614 km/s with respect to the systemic velocity. Its peak optical depth is 5.4%. The corresponding column density of the detected absorption, for a spin temperature of 100 K, is NHI ∼ 2 × 10^{21}atoms cm^{−2}. Most of the remaining blue-shifted components detected in the ATCA HI absorption profile are now undetected, presumably because this absorption occurs against continuum emission that is resolved out in these high-resolution observations.

The HI absorption properties observed in IC 5063 appear different from those observed in other Seyfert galaxies, where the HI absorption detected is attributed to undisturbed foreground gas associated with the large-scale galaxy disk. In the case of IC 5063, only a small fraction of the absorption can perhaps be due to this. The reason for this can be that the western jet in IC 5063 passes through a particularly rich ISM. Alternatively, because of the relatively strong radio flux produced by this strong interaction, and the high spectral dynamic range of our observations, broad absorption lines of low optical depth as detected in IC 5063 may have remained undetected in other Seyferts that are typically much weaker radio emitters or for which existing data is of poorer quality

To appear in May issue of AJ

E-mail contact: oosterloo@nfra.nl, preprint available at http://xxx.sissa.it/abs/astro-ph/0002140

Optical, near-infrared and hard X–ray observations of SAXJ 1353.9+1820: a red quasar

C. Vignali^{1;2}, M. Mignoli^2, A. Comastri^2, R. Maiolino^3 and F. Fiore^{4;5;6}

1 Dipartimento di Astronomia, Università di Bologna, Via Ranzani 1, I–40127 Bologna, Italy 2 Osservatorio Astronomico di Bologna, Via Ranzani 1, I–40127 Bologna, Italy 3 Osservatorio Astrofisico di Arcetri, Largo E. Fermi 5, I–50125 Firenze, Italy 4 Osservatorio Astronomico di Roma, Via Frascati 33, I–00044 Monteporzio, Italy 5 BeppoSAX Science Data Center, Via Corcolle 19, I–00131 Roma, Italy 6 Harvard-Smithsonian Center of Astrophysics, 60 Garden Street, Cambridge MA 02138 USA

We present the results of a follow–up ASCA observation and multicolour optical and near-infrared photometry carried out at the 3.5-m Italian National Telescope Galileo of SAXJ 1353.9+1820. This object, serendipitously discovered by BeppoSAX in the 5–10 keV band, has been spectroscopically identified as a red quasar at z=0.217. The combined X–ray and optical–infrared data reveal the presence of a moderately luminous X–ray source (∼ 10^{44} erg s^{−1}) obscured by a column density of the order of 10^{22} cm^{−2} in a otherwise optically passive early-type galaxy. The implications for the nature of red quasars and their possible contribution to the hard X–ray background are briefly outlined.

Accepted by MNRAS

E-mail contact: christian@duffy.bo.astro.it, preprint available as astro-ph/0002279

X-ray absorption lines in the Seyfert 1 galaxy NGC 5548 discovered with Chandra- LETGS

J.S. Kaastra^1 , R. Mewe^1, D.A. Liedahl^2, St. Komossa^3, A.C. Brinkman^1

1 SRON Laboratory for Space Research Sorbonnelaan 2, 3584 CA Utrecht, The Netherlands 2 Physics Department, Lawrence Livermore National Laboratory, P.O. Box 808, L-11, Livermore, CA 94550, USA 3 Max-Planck-Institut für extraterrestrische Physik, Giessenbachstrasse, 85748 Garching, Germany

We present for the first time a high-resolution X-ray spectrum of a Seyfert galaxy. The Chandra-LETGS spectrum of NGC 5548 shows strong, narrow absorption lines from highly ionised species (the H-like and He-like ions of C, N, O, Ne, Na, Mg, Si, as well as Fe XIV–XXI). The lines are blueshifted by a few hundred km/s. The corresponding continuum absorption edges are weak or absent. The absorbing medium can be modelled by an outflowing, thin and warm shell in photoionization equilibrium. The absorption lines are similar to lower ionization absorption lines observed in the UV, although these UV lines originate from a different location or phase of the absorbing medium. Redshifted with respect to the absorption lines, emission from the O VIII Lyman alpha line as well as the O VII triplet is visible. The flux of these lines is consistent with emission from the absorbing medium. The O VII triplet intensity ratios demonstrate that photoionization dominates and yield an upper limit to the electron density.

to appear in A&A 354, L83, 2000

E-mail contact: J.S.Kaastra@sron.nl Preprint available at astro-ph/0002345

Narrow-band imaging of Seyfert galaxies

E. Xanthopoulos^1

1 Jodrell Bank Observatory, University of Manchester, Macclesfield, Cheshire, SK11 9DL

We present narrow-band emission line (Hα + [N II] λλ6548, 6583, [O III] λλ4959, 5007) as well as green or red continuum images of selected Seyfert galaxies. The sample includes NGC 7214, IC 4218, Akn 479, Mrk 915, IC 1515 and F 348.

Accepted by Astrophysics and Space Science

E-mail contact: emily@jb.man.ac.uk preprint available at http://www.jb.man.ac.uk/~ emily/pub.html

The Variability of Seyfert 1.8 and 1.9 Galaxies at 1.6 microns

A. C. Quillen^1, Shanna Shaked^1, A. Alonso-Herrero^1, Colleen McDonald^1, Ariane Lee^1, M. J. Rieke^1, and G. H. Rieke^1

1 Steward Observatory, The University of Arizona, Tucson, AZ 85721

We present a study of Seyfert 1.5-2.0 galaxies observed at two epochs with the Hubble Space Telescope (HST) at 1.6 microns. We find that unresolved nuclear emission from 9 of 14 nuclei varies at the level of 10-40% on timescales of 0.7-14 months, depending upon the galaxy. A control sample of Seyfert galaxies lacking unresolved sources and galaxies lacking Seyfert nuclei show less than 3% instrumental variation in equivalent aperture measurements. This proves that the unresolved sources are non-stellar and associated with the central pc of active galactic nuclei. Unresolved sources in Seyfert 1.8 and 1.9 galaxies are not usually detected in HST optical surveys, however high angular resolution infrared observations will provide a way to measure time delays in these galaxies.

Accepted by ApJ Letters

E-mail contact: aquillen@as.arizona.edu preprint available at xxx.lanl.gov as astro-ph/9912451

X-ray observation of the super-luminal quasar 4C+73.18 (1928+738) by ASCA

W. Yuan^{1;2;3;4} , W. Brinkmann^1, M. Gliozzi^1, Y. Zhao^3, and M. Matsuoka^4

1 Max–Planck–Institut für extraterrestrische Physik, Giessenbachstrasse, D-85740 Garching, Germany 2 Beijing Astrophysics Center (BAC), Peking University, Beijing 100871 China 3 Beijing Astronomical Observatory, National Astronomical Observatories, Beijing 100012, China 4 National Space Development Agency of Japan (NASDA), 2-1-1 Sengen, Tsukuba, 305 Japan

The results of an X-ray observation of the nearby core-dominated, super-luminal quasar 4C+73.18 (1928+738) with ASCA are reported. Variations of the 1-10keV flux on time-scales of the order of 10 hours were found while the 0.5–1keV flux remained almost unchanged. The quasar shows a curved spectrum in the 0.8–10keV band, which can be modeled as a power law plus a soft component. Both, the spectrum and the uncorrelated flux variations indicate the presence of a soft X-ray excess, which might be the high-energy extension of the intense UV bump emission found in this quasar. The hard X-ray emission is dominated by the flat power law (photon index 1.1–1.5). The results are consistent with models in which the hard X-rays are emitted from the relativistic jet. An iron line emission as reported in a previous Ginga observation (Lawson & Turner 1997) was not detected. We suggest that the line detected by Ginga is not associated with the quasar. There are indications for a tentative weak emission line-like feature around 1.25keV (1.63keV in the quasar frame) in both, the SIS and GIS spectra. The energy is surprisingly close to that of an unexplained line found in the flat-spectrum quasar PKS0637-752 by Yaqoob et al. (1998).

Accepted by Astron. and Astrophys.

E-mail contact: ywm@gobi.tksc.nasda.go.jp, preprint available at http://arXiv.org/abs/astro-ph/0002518

RBSC-NVSS Sample. I. Radio and optical identifications of a complete sample of 1500 bright X-ray sources

F. E. Bauer^{1;2} , J. J. Condon^1, T. X. Thuan^2 and J. J. Broderick^3

1 National Radio Astronomy Observatory, 520 Edgemont Rd., Charlottesville, VA 22903, USA 2 Department of Astronomy, University of Virginia, P.O. Box 3818, Charlottesville, VA 22903-3818, USA 3 Department of Physics, Virginia Polytechnic Institute and State University, Blacksburg, VA 24061, USA

We cross-identified the ROSAT Bright Source Catalog (RBSC) and the NRAO VLA Sky Survey (NVSS) to construct the RBSC-NVSS sample of the brightest X-ray sources (≥ 0.1 counts s^{−1} ∼ 10^{−12} ergs cm^{−2} s^{−1} in the 0.1–2.4 keV band) that are also radio sources (S ≥ 2.5 mJy at 1.4 GHz) in the 7.8 sr of extragalactic sky with |b| > 15^∘ and δ > −40^∘. The sky density of NVSS sources is low enough that they can be reliably identified with RBSC sources having rms positional uncertainties ≥ 10^{′′}. We used the more accurate radio positions to make reliable X-ray/radio/optical identifications down to the POSS plate limits. We obtained optical spectra for many of the bright identifications lacking published redshifts. The resulting X-ray/radio sample is unique in its size (N ∼ 1500 objects), composition (a mixture of nearly normal galaxies, Seyfert galaxies, quasars, and clusters), and low average redshift (⟨z⟩ ∼ 0.1).

Accepted by ApJS

E-mail contact: fbauer@nrao.edu, preprint available at http://xxx.lanl.gov/abs/astro-ph/0003002

Announcement

2MASS Second Incremental Data Release

The Two Micron All Sky Survey (2MASS) Second Incremental Data Release is now available for public access. This Release includes data from the northern and southern 2MASS facilities, covering 47The Release data products consist of a Point Source Catalog containing positions and photometry for over 162 million objects, an Extended Source Catalog containing positions, photometry and basic shape information for over 585,000 resolved sources, approximately 1.9 million compressed 512x1024 pixel (1”/pixel) images in the three Survey bandpasses, and non-compressed ”postage-stamp” images for all of the Extended Source Catalog objects.

The release data products can be accessed on-line from the IPAC/2MASS Web site at http://www.ipac.caltech.edu/2mass/ or directly from the NASA/Infrared Science Archive site at http://irsa.ipac.caltech.edu/. In the near future, the release Catalogs will be available via ftp download, and on a limited distribution DVD-ROM. Access to the 2MASS Atlas Images is currently possible only via the on-line services.

The 2MASS/IPAC webpage contains general information about this data release, including an on-line Explanatory Supplement (http://www.ipac.caltech.edu/2mass/releases/second/doc/explsup.html), sky coverage maps, images of interesting objects in the release, catalog characteristics, etc. A tool for determining whether a specified position is included in the release area is available on the NASA/Infrared Science Archive webpage. Questions about the release can be directed to the 2MASS Help Desk at 2mass@ipac.caltech.edu.

We encourage you to notify us (at 2mass@ipac.caltech.edu) about any refereed publications or conference proceedings (even in preprint form) which make use of these or earlier 2MASS Release data products. We will gladly provide links to your papers from the 2MASS website. Thank you very much in advance.

The 2MASS Project

The Two Micron All Sky Survey is a joint project of the University of Massachusetts and the Infrared Processing and Analysis Center/California Institute of Technology. Funding for the survey has been provided by the National Aeronautics and Space Administration and the National Science Foundation.

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/∼mpr/agn/