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

No. 59 — Febuary 2002 Editor: Rob Beswick (rb@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. Rob Beswick

Abstracts of recently accepted papers

Resolving the buried starburst in Arp 299

V. Charmandaris^1, G.J. Stacey^1 and G. Gull^1

1 Astronomy Department, Cornell University, Ithaca NY 14853, USA

We present new 37.7 μm far-infrared imaging of the infrared luminous (LIR ∼ 5.16 × 10^{11}L⊙) interacting galaxy Arp 299 (= IC 694 + NGC 3690). We show that the 38 μm flux, like the 60 and 100 μm emission, traces the luminosity of star forming galaxies, but at considerably higher spatial resolution. Our data establish that the major star formation activity of the galaxy originates from a point source in its eastern component, IC 694, which is inconspicuous in the optical, becoming visible only at the near and mid-infrared. We find that IC 694 is two times more luminous than NGC 3690, contributing to more than 46% of the total energy output of the system at this wavelength. The spectral energy distribution of the different components of the system clearly shows that IC 694, has 6 times the infrared luminosity of M82 and it is the primary source responsible for the bolometric luminosity of Arp 299.

Accepted by the Astrophysical Journal on 16 Jan. 2002

E-mail contact: vassilis@astro.cornell.edu, preprint available at http://arXiv.org/abs/astro-ph/0201278

Hubble Space Telescope Imaging of the Circumnuclear Environments of the CfA Seyfert Galaxies: Nuclear Spirals and Fueling

Richard W. Pogge^1 & Paul Martini^2

1 The Ohio State University, Dept, of Astronomy 2 Carnegie Observatories

We present archival Hubble Space Telescope images of the nuclear regions of 43 of the 46 Seyfert galaxies found in the volumelimited, spectroscopically complete CfA Redshift Survey sample. Using an improved method of image contrast enhancement, we create detailed high-quality “structure maps” that allow us to study the distributions of dust, star clusters, and emission-line gas in the circumnuclear regions (100-1000 pc scales) and in the associated host galaxy. Essentially all of these Seyfert galaxies have circumnuclear dust structures with morphologies ranging from grand-design two-armed spirals to chaotic dusty disks. In most Seyferts there is a clear physical connection between the nuclear dust spirals on hundreds of parsec scales and large-scale bars and spiral arms in the host galaxies proper. These connections are particularly striking in the interacting and barred galaxies. Such structures are predicted by numerical simulations of gas flows in barred and interacting galaxies, and may be related to the fueling of AGN by matter inflow from the host galaxy disks. We see no significant differences in the circumnuclear dust morphologies of Seyfert 1s and 2s, and very few Seyfert 2 nuclei are obscured by large-scale dust structures in the host galaxies. If Seyfert 2s are obscured Seyfert 1s, then the obscuration must occur on smaller scales than those probed by HST.

accepted by the ApJ (v569, 2002 Apr 2), see also astro-ph/0201185

E-mail contact: pogge@astronomy.ohio-state.edu, preprint available at http://arXiv.org/abs/astro-ph/0201185.html, high-res figures at http://www.astronomy.ohio-state.edu/ pogge/CfA/

Observational Evidence for a Multiphase Outflow in QSO FIRST J1044+3656

J.E. Everett^1 , A. Königl^1 and N. Arav^3

1 U. of Chicago 2 UC Berkeley & UC Davis

Spectral absorption features in active galactic nuclei (AGNs) have traditionally been attributed to outflowing photoionized gas located at a distance of order a parsec from the central continuum source. However, recent observations of QSO FIRST J104459.6+365605 by de Kool and coworkers, when intepreted in the context of a single-phase gas model, imply that the absorption occurs much farther (≈ 700 pc) from the center. We reinterpret these observations in terms of a shielded, multiphase gas, which we represent as a continuous low-density wind with embedded high-density clouds. Our model satisfies all the observational constraints with an absorbing gas that extends only out to ∼ 4 pc from the central source. The different density components in this model coexist in the same region of space and have similar velocities, which makes it possible to account for the detection in this source of absorption features that correspond to different ionization parameters but have a similar velocity structure. This model also implies that only a small fraction of the gas along the line of sight to the center is outflowing at the observed speeds and that the clouds are dusty whereas the uniform gas component is dust free. We suggest that a similar picture may apply to other sources and discuss additional possible clues to the existence of multiphase outflows in AGNs.

Accepted by Ap. J.

E-mail contact: everett@jets.uchicago.edu, preprint available at http://xxx.lanl.gov/abs/astro-ph/0201268

Average Quasar Spectra in the Context of Eigenvector 1

J. W. Sulentic^1, P. Marziani^2, R. Zamanov^3, R. Bachev^{2,3} , M. Calvani^3, D. Dultzin-Hacyan^4

1Department of Physics and Astronomy, University of Alabama, Tuscaloosa, AL 35487, USA

2Osservatorio Astronomico di Padova, Vicolo dell’Osservatorio 5, I-35122 Padova, Italy

3Instituto de Astronomía, UNAM, Apdo.Postal 70-264, 04510 Mexico D.F., Mexico

Recent work has shown that it is possible to systematize quasar spectral diversity in a parameter space called “Eigenvector 1” (E1). We present median AGN spectra for fixed regions of the E1 (optical) parameter space (FWHM(Hβ) vs. equivalent width ratio RFeII=W(Feii λ4570)/W(Hβ). Comparison of the median spectra for different regions show considerable differences. We suggest that an E1-driven approach to median/average spectra emphasizes significant differences between AGN, and offers more insights into AGN physics and dynamics than a single population median/average derived from a large and heterogeneous sample of sources. We find that the Hβ broad component line profile changes in shape along the E1 sequence both in average centroid shift and asymmetry. While objects with FWHM(HβBC)^<∼ 4000 km s^{−1} are well fitted by a Lorentz function, AGN with FWHM(HβBC)^>∼ 4000 km s^{−1} are well fitted if two broad line components are used: a broad (the “classical” broad line component) and a very broad/redshifted component.

Accepted by Astroph. J. Letters

E-mail contact: giacomo@merlot.astr.ua.edu, preprint astro-ph/0201362

On Core Collapse Supernovæ in Normal and in Seyfert Galaxies

A. Bressan^1 , M. Della Valle^{2,3}, P. Marziani^1

1 Osservatorio Astronomico di Padova, Vicolo dell’ Osservatorio 5, I-35122 Padova, Italy 2 Osservatorio Astrofisico di Arcetri, Firenze, Italy 3 European Southern Observatory, Garching by München, Germany

This paper estimates the relative frequency of different types of core-collapse supernovæ, in terms of the ratio S between the number of type Ib–Ic and of type II supernovæ. We estimate S independently for all normal and Seyfert galaxies whose radial velocity is ≤14000 km s^{−1}, and which had at least one supernova event recorded in the Asiago catalogue from January 1986 to August 2000. We find that the ratio S is ≈ 0.23±0.05 in normal galaxies. This value is consistent with constant star formation rate and with a Salpeter Initial Mass Function and average binary rate ≈ 50%. On the contrary, Seyfert galaxies exceed the ratio S in normal galaxies by a factor ≈ 4 at a confidence level^>∼ 2σ. A caveat is that the numbers for Seyferts are still small (6 type Ib-Ic and 6 type II supernovae discovered as yet). Assumed real, this excess of type Ib and Ic with respect to type II supernovae, may indicate a burst of star formation of young age (τ^<∼ 20 Myr), a high incidence of binary systems in the inner regions (r^<∼ 0.4R25) of Seyfert galaxies, or a top-loaded mass function.

Accepted by MNRAS E-mail contact: bressan@pd.astro.it, preprint: http://xxx.lanl.gov/abs/astro-ph/0201085

Stellar Velocity Dispersion and Black Hole Mass in the Blazar Markarian 501

Aaron J. Barth^1, Luis C. Ho^2 and Wallace L. W. Sargent^1

1 Department of Astronomy, 105-24 Caltech, Pasadena, CA 91125 2 Observatories of the Carnegie Institution of Washington

The recently discovered correlation between black hole mass and stellar velocity dispersion provides a new method to determine the masses of black holes in active galaxies. We have obtained optical spectra of Markarian 501, a nearby γ-ray blazar with emission extending to TeV energies. The stellar velocity dispersion of the host galaxy, measured from the calcium triplet lines in a 2 × 3.7 arcsec aperture, is 372 ± 18 km s^{−1}. If Mrk 501 follows the M − σ correlation defined for local galaxies, then its central black hole has a mass of (0.9 − 3.4) × 10^9M⊙. This is significantly larger than some previous estimates for the central mass in Mrk 501 that have been based on models for its nonthermal emission. The host galaxy luminosity implies a black hole of ∼ 6 × 10^8M⊙, but this is not in severe conflict with the mass derived from σ because the MBH − Lbulge correlation has a large intrinsic scatter. Using the emission-line luminosity to estimate the bolometric luminosity of the central engine, we find that Mrk 501 radiates at an extremely sub-Eddington level of L/LEdd ≈ 10^{−4}. Further applications of the M − σ relation to radio-loud active galactic nuclei may be useful for interpreting unified models and understanding the relationship between radio galaxies and BL Lac objects.

Accepted by ApJ Letters E-mail contact: barth@astro.caltech.edu, preprint available at http://xxx.lanl.gov/abs/astro-ph/0201064

CHANDRA Discovery of a 300 kpc X-ray Jet in the GPS Quasar PKS1127-145

Aneta Siemiginowska^1, Jill Bechtold^2 Thomas L. Aldcroft^1, Martin Elvis^1, D.E. Harris^1, Adam Dobrzycki^1

1 Harvard-Smithsonian Center for Astrophysics 2 Steward Observatory, University of Arizona

We have discovered an X-ray jet with Chandra imaging of the z=1.187 radio-loud quasar PKS1127-145. In this paper we present the Chandra X-ray data, follow-up VLA observations, and optical imaging using the HST WFPC2. The X-ray jet contains 273+/-5 net counts in 27ksec and extends 30 arcsec, from the quasar core, corresponding to a minimum projected linear size of 330h^{−1}_{50} kpc. The evaluation of the X-ray emission processes is complicated by the observed offsets between X-ray and radio brightness peaks. We discuss the problems posed by these observations to jet models. In addition, PKS1127-145 is a Giga-Hertz Peaked Spectrum radio source, a member of the class of radio sources suspected to be young or “frustrated” versions of FRI radio galaxies. However the discovery of an X-ray and radio jet extending well outside the host galaxy of PKS1127-145 suggests that activity in this and other GPS sources may be long-lived and complex.

Accepted by The Astrophysical Journal E-mail contact: asiemiginowska@cfa/harvard.edu, preprint available at http://xxx.lanl.gov/abs/astro-ph/0201116

Keck Absorption-Line Spectroscopy of Galactic Winds in Ultraluminous Infrared Galaxies

David S. Rupke^{1,2}, Sylvain Veilleux^{1,2}, and D. B. Sanders^{2,3}

1 Department of Astronomy, University of Maryland, College Park, MD 20742 2 Guest observers at the W.M. Keck Observatory, which is operated as a scientific partnership among the California Institute of Technology, the University of California and the National Aeronautics and Space Administration. The Observatory was made possible by the generous financial support of the W.M. Keck Foundation. 3 Institute for Astronomy, University of Hawaii, 2680 Woodlawn Drive, Honolulu, HI 96822

In this paper, we present moderately-high resolution (∼ 65 km s^{−1}) spectroscopy, acquired with ESI on Keck II, of 11 ultraluminous infrared ga laxies at z < 0.3 from the IRAS 1 Jy sample. The targets were chosen as good candidates to host galaxy-scale outflows, and most have infrared lu minosities dominated by star formation. We use a χ^2 minimization to fit one- to threecomponent profiles to the Na ID interstellar absorption doublet in each object. Assuming that gas blueshifted by more than 70 km s^{−1} relative to the systemic velocity of the host is outflowing, we detect outflows in 73% of these objects. We adopt a simple model of a mass-conserving free wind to infer mass outflow rates in the range Ṁtot(H) = 13−133 M⊙ yr^{−1} for galaxies hosting a wind. These values of Ṁtot, normalized to the corresponding global star formation rates inferred from infrared luminosities, are in the range η ≡ Ṁtot/SFR = 0.1 − 0.7. This is on average a factor of only 10 less than η from recent measurements of nearby dwarfs, edge-on spirals, and lower-luminosity infrared galaxies. Within our sample, we conclude that η has no dependence on the mass of the host (parameterized by host galaxy kinematics and absolute R- and K^′-band magnitudes). We also attempt to estimate the average escape fraction ⟨fesc⟩ ≡ P Ṁ^i_{esc}/ P Ṁ^i_{tot} and “ejection efficiency” ⟨δ⟩ ≡ P Ṁ^i_{esc}/ P SFR^i for our sample, which we find to be ∼ 0.4 − 0.5 and ∼ 0.1, respectively. The complex absorption-line properties of Mrk 231, an ultraluminous infrared galaxy which is optically classified as a Seyfert 1, are discussed separately in an appendix.

Accepted by Astrophysical Journal, 10 May, vol. 570, no. 2

E-mail contact: drupke@astro.umd.edu; preprint available on astro-ph/0201371

Identification of Galactic Wind Candidates using Excitation Maps: Tunable-Filter Discovery of a Shock-Excited Wind in the Galaxy NGC 1482

Sylvain Veilleux^1 and David S. Rupke^1

1 Department of Astronomy, University of Maryland, College Park, MD 20742

Multi-line imaging of the nearby disk galaxy NGC 1482 with the Taurus Tunable Filter (TTF) on the Anglo-Australian Telescope reveals a remarkable hourglass-shaped [N II] λ6583/Hα excitation structure suggestive of a galactic wind extending at least 1.5 kpc above and below the disk of the host galaxy. Long-slit spectroscopy confirms the existence of a large-scale outflow in this galaxy. The entrained wind material has [N II] λ6583/Hα ratios in excess of unity while the disk material is characterized by H II region-like line ratios indicative of a starburst. Expansion velocities of order 250 km s^{−1} are detected in the wind material, and a lower limit of 2 × 10^{53} ergs is derived for the kinetic energy of the outflow based on the gas kinematics and the amount of ionized material entrained in the outflow. This is the first time to our knowledge that a galactic wind is discovered using excitation maps. This line ratio technique represents a promising new way to identify wind galaxy candidates before undergoing more time-consuming spectroscopic follow-ups. This method of selection may be particularly useful for samples of galaxies at moderate redshifts.

Accepted by Astrophysical Journal Letter, 20 Jan, vol. 565, L63

E-mail contact: veilleux@astro.umd.edu; preprint available on astro-ph/0201018

Spectroscopic Diagnostics for AGNs

Sylvain Veilleux^1

1 Department of Astronomy, University of Maryland, College Park, MD 20742

A review of the spectroscopic tools needed to characterize AGNs is presented. This review focusses on ultraviolet, optical and infrared emission-line diagnostics specifically designed to help differentiate AGNs from starburst-dominated galaxies. The strengths and weaknesses of these methods are discussed in the context of on-going and future AGN surveys.

Invited review, to appear in the proceedings of IAU Colloquium #184 “AGN Surveys” held at the Byurakan Observatory, Armenia in June 2001

E-mail contact: veilleux@astro.umd.edu; preprint available on astro-ph/0201118

Observational Requirements for High-Fidelity Reverberation Mapping

Keith Horne^{1,2}, Bradley M. Peterson^3 , Stefan J. Collier^3, and Hagai Netzer^4

1 School of Physics and Astronomy, University of St. Andrews, Fife KY16 9SS, Scotland, UK 2 Department of Astronomy, University of Texas, Austin, TX 78712, USA 3 Department of Astronomy, The Ohio State University, 140 West 18th Avenue, Columbus, OH 43210, USA 3 School of Physics and Astronomy and The Wise Observatory, Tel Aviv University, Tel Aviv 69978, Israel

We present a series of simulations to demonstrate that high-fidelity velocity-delay maps of the emission-line regions in active galactic nuclei can be obtained from time-resolved spectrophotometric data sets like those that will arise from the proposed Kronos satellite. While previous reverberation-mapping experiments have established the size scale R of the broad emission-line regions from the mean time delay τ = R/c between the line and continuum variations and have provided strong evidence for supermassive black holes, the detailed structure and kinematics of the broad-line region remain ambiguous and poorly constrained. Here we outline the technical improvements that will be required to successfully map broad-line regions by reverberation techniques. For typical AGN continuum light curves, characterized by power-law power spectra P (f) ∝ f^{−α} with α = −1.5 ± 0.5, our simulations show that a small UV/optical spectrometer like Kronos will clearly distinguish between currently viable alternative kinematic models. ¿From spectra sampling at time intervals Δt and sustained for a total duration Tdur, we can reconstruct high-fidelity velocity-delay maps with velocity resolution comparable to that of the spectra, and delay resolution Δτ ≈ 2Δt, provided Tdur exceeds the BLR crossing time by at least a factor of three. Even very complicated kinematical models, such as a Keplerian flow with superimposed spiral wave pattern, are cleanly resolved in maps from our simulated Kronos datasets. Reverberation mapping with Kronos data is therefore likely deliver the first clear maps of the geometry and kinematics in the broad emission-line regions 1–100 microarcseconds from supermassive black holes.

Submitted to PASP.

E-mail contact: kdh1@st-and.ac.uk or peterson@astronomy.ohio-state.edu, preprint available at http://xxx.lanl.gov/abs/astro-ph/0201182

Is There a Metallicity–Luminosity Relationship in AGN? The Case of Narrow-Line Seyfert 1 Galaxies

Ohad Shemmer^1 and Hagai Netzer^1

1 School of Physics and Astronomy and the Wise Observatory, The Raymond and Beverly Sackler Faculty of Exact Sciences, Tel-Aviv University, Tel-Aviv 69978, Israel

The well known relationship between metallicity and luminosity in AGN is addressed by introducing new metallicity measurements (based on the method of Hamann & Ferland 1993; HF93) for a sample of narrow-line Seyfert 1 (NLS1) galaxies. Our new results, based on a sample of 162 AGN, including 9 NLS1s, indicate that, while broad-line AGN trace a metallicity–luminosity power law with an index of ∼ 0.2, NLS1s deviate significantly from this relationship at low luminosities. Adopting the HF93 method based on the N v/C iv line ratio, we find that NLS1 metallicities are similar to those of some high-redshift highluminosity quasars. We also examined the N iv]/C iv line ratio and compared it with N v/C iv in a sample of 30 sources including several NLS1s. We find that the two do not give a consistent answer regarding the N/C abundance ratio. This result is marginal because of the quality of the data. We suggest two alternative explanations to these results: 1) The HF93 metallicity–luminosity dependence is not a simple two-parameter dependence and there is an additional hidden variable in this relationship that has not yet been discovered. The additional parameter may be the accretion rate, the age of the central stellar cluster or, perhaps, something else. 2) The strong line ratios involving N v λ1240, suggested by HF93, are not adequate metallicity indicators for NLS1s and perhaps also other AGN, for reasons that are not yet fully understood.

Accepted by The Astrophysical Journal Letters

E-mail contact: ohad@wise.tau.ac.il, preprint available at http://arXiv.org/abs/astro-ph/0201437

Most Supermassive Black Holes must be Rapidly Rotating

M. Elvis^1, G. Risaliti^{1,2} and G. Zamorani^3

1 Harvard-Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge MA 02138 2 Osservatorio Astrofisico di Arcetri, Largo E. Fermi 5, I-50125 Firenze, Italy 3 Osservatorio Astronomico di Bologna, via Ranzani 1, I-40127 Bologna, Italy

We use the integrated spectrum of the X-ray background and quasars Spectral Energy Distribution to derive the contribution of quasars to the energy output of the Universe. We find a lower limit for the energy from accretion onto black holes of 6%, of the total luminosity of the Universe and probably more, with 15% quite possible. Comparing these values with the masses of black holes in the center of nearby galaxies we show that the accretion process must be on average very efficient: at least 15% of the accreted mass must be transformed into radiated energy. This further implies that most supermassive black holes are rapidly rotating.

Accepted by Astrophysical Journal Letters

E-mail contact: grisaliti@cfa.harvard.edu

The contribution of Quasars to the Far Infrared Background

G. Risaliti^{1,2}, M Elvis^1 and R. Gilli^{2,3}

1 Harvard-Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge MA 02138 2 Osservatorio Astrofisico di Arcetri, Largo E. Fermi 5, I-50125 Firenze, Italy 3 Dept. of Physics and Astronomy, The Johns Hopkins University, Baltimore, MD 21218

Recent observational results obtained with SCUBA, COBE and ISO have greatly improved our knowledge of the infrared and sub-mm background radiation.

These limits become constraining given the realization that most AGNs are heavily obscured and must reradiate strongly in the IR/sub-mm. Here we predict the contribution of AGNs to the IR/sub-mm background, starting from measurements of the hard X-ray background. We show that an application of what we know of AGN Spectral Energy Distributions (SEDs) and the IR background requires that a significant fraction of the 10-150 μm background comes from AGNs. This conclusion can only be avoided if obscured AGNs are intrinsically brighter in the X-rays (with respect to the optical-UV) than unobscured AGNs, contrary to “unified schemes” for AGNs, or have a dust to gas ratio much lower (≤ 0.1) than Galactic. We show that these results are rather robust and not strongly dependent on the details of the modeling.

Accepted by Astrophysical Journal Letters

E-mail contact: grisaliti@cfa.harvard.edu

UV Imaging Polarimetry of the peculiar Seyfert 2 galaxy Mrk 477

Makoto Kishimoto^1, Laura E. Kay^2, Robert Antonucci^1, Todd W. Hurt^1, Ross D. Cohen^3 and Julian H. Krolik^4

1 University of California, Santa Barbara 2 Columbia University 3 University of California at San Diego 4 Johns Hopkins University

We present the results of UV imaging polarimetry of the Seyfert 2 galaxy Mrk 477 taken by the Faint Object Camera onboard the Hubble Space Telescope (HST). From a previous HST UV image (λ ∼ 2180Å), Mrk 477 has been known to have a pointlike bright UV hotspot in the central region, peculiar among nearby Seyfert 2 galaxies. There are also claims of UV/optical variability, unusual for a Seyfert 2 galaxy. Our data show that there is an off-nuclear scattering region ∼ 0.^{′′}6 (∼ 500 pc) NE from the hotspot. The data, after the subtraction of the instrumental effect due to this bright hotspot region, might indicate that the scattered light is also detected in the central 0^{′′}.2 radius region and is extended to a very wide angle. The hotspot location is consistent with the symmetry center of the PA pattern, which represents the location of the hidden nucleus, but our data do not provide a strong upper limit to the distance between the symmetry center and the hotspot. We have obtained high spatial resolution color map of the continuum which shows that the nuclear spiral arm of 0.^{′′}4 scale (∼ 300pc) is significantly bluer than the off-nuclear mirror and the hotspot region. The nature of the hotspot is briefly discussed.

Accepted by Astrophyical J.

E-mail contact: mk@roe.ac.uk, preprint available at http://xxx.lanl.gov/abs/astro-ph/0112520

A Survey of Extended Radio Jets in AGN with Chandra and HST: First Results

Rita M. Sambruna^1, L. Maraschi^2, F. Tavecchio^2, C. Megan Urry^3, C. C. Cheung^4, G. Chartas^5, R. Scarpa^6, Jessica K. Gambill^1

1 George Mason University, Fairfax, VA 2 Brera Observatory, Milano, Italy 3 Yale University, New Haven, CT 4 Brandeis Univeristy, Waltham, MA 5 Penn State University, State College, PA 6 European Southern Observatory, Santiago, Chile

We present the first results from an X-ray and optical survey of a sample of AGN radio jets with Chandra and HST. We focus here on the first six sources observed at X-rays, in four of which a bright X-ray jet was detected for the first time. In three out of four cases optical emission from the jet is also detected in our HST images. We compare the X-ray morphology with the radio as derived from improved processing of archival VLA data and we construct spectral energy distributions (SED) for the most conspicuous emission knots. In most cases the SEDs, together with the similarity of the X-ray and radio morphologies, favor an inverse Compton origin of the X-rays. The most likely origin of the seed photons is the Cosmic Microwave Background, implying the jets are still relativistic on kiloparsec scales. However, in the first knot of the PKS 1136-135 jet, X-rays are likely produced via the synchrotron process. In all four cases bulk Lorentz factors of a few are required. The radio maps of the two jets not detected by either Chandra or HST suggest that they are less beamed at large scales than the other four detected sources. Our results demonstrate that, at the sensitivity and resolution of Chandra, X-ray emission from extragalactic jets is common, yielding essential information on their physical properties.

Accepted by ApJ

E-mail contact: rms@physics.gmu.edu, preprint available at http://xxx.lanl.gov/abs/astro-ph/0201412

Thesis Abstracts

Gravitational Microlensing of Quasar Clouds : Detectability in a Worst-Case Scenario

Kjetil Kjernsmo

Thesis work conducted at: Institute of Theoretical Astrophysics, University of Oslo, Norway Current address: Institute of Theoretical Astrophysics, P.O. box 1029 Blindern, N-0315 Oslo, Norway Electronic mail: kjetikj@astro.uio.no Cand. Scient. degree (Master’s equivalent) awarded: February 2002

It is assumed that the Broad Emission Line Region of Quasars consists of discrete clouds. Due to the suspected small size of a cloud, the radiation from clouds may be strongly amplified by gravitational microlensing.

It is shown that under some conditions, it is possible to detect gravitational microlensing even in a situation where the position and the velocity of clouds are non-correlated.

Recommendations are made with respect to planning of observations, based on whether one has knowledge as to the number of clouds or not. If one knows that there are approximately 1 million clouds, there is good chance to detect lensing. If one has no knowledge of the number of clouds, one should choose instruments and objects that can provide the strongest lines and resolve it into as many as 1000 bins.

Linear regression is used to derive relations that can be used for prediction of conditions where lensing can be detected. This thesis will be permanently archived at <URL:http://urn.nb.no/URN:NBN:no-2021>, and the full text can be accessed directly at <URL:http://www.digbib.uio.no/publ/astrofysikk/2002/2801/index.pdf> (3.6 MB).

Jobs

Research Fellowship

at the XMM-Newton Science Operations Centre Villafranca near Madrid, Spain

The European Space Agency offers Astronomers and Space scientists the possibility of Post-doctoral Research Fellowships. Details of the program can be found at: http://ssd.esa.int/resources/staffvacancies/RF.htm

Within this program an ESA Internal Research Fellowship will be available at the XMM-Newton Science Operations Centre (http://xmm.vilspa.esa.es, Villafranca near Madrid). It is expected that the successful candidate carries out research projects based on public data of XMM-Newton.

Applicants for this post should have a PhD in astrophysics or equivalent qualification in a relevant discipline. Experiences with medium to high resolution X-ray specroscopy and/or Active Galactic Nuclei are highly desirable.

Contact N. Schartel (nscharte@xmm.vilspa.esa.es) or J. Clavel, XMM-Newton SOC, Villafranca

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.