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

No. 24 — March 1999 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

X-ray study of the NGC 383 group of galaxies and the source 1E 0104+3153

Stefanie Komossa^1 and Hans Böhringer^1

1 Max-Planck-Institut für extraterrestrische Physik, Giessenbachstrasse, 85740 Garching, Germany

We present results from an analysis of the X-ray properties of the NGC 383 galaxy group based on ROSAT PSPC and HRI data. X-ray emission can be traced out to ∼ 1h^{−1}_{50} Mpc, the estimated virial radius of the system. We determine a total mass of 6 10^{13}h^{−1}_{50} M⊙ for the group inside this radius with a gas mass fraction of 21%. The intragroup gas temperature of 1.5 keV is both consistent with the galaxy velocity dispersion and the X-ray luminosity - temperature relation of groups and clusters suggesting that the group is fairly relaxed. This is also indicated by the almost spherically symmetric appearance of the group’s X-ray halo.

The X-ray properties of the radio galaxy NGC 383 (3C 31) which is located near the center of the group are discussed. Its spectrum is best described by a two-component model, consisting of emission from a low-temperature Raymond-Smith plasma, and a hard tail. The emission from NGC 383 is not resolved by the ROSAT HRI. The possible interaction of the radio jets of 3C 31 with the IGM is studied.

A spatial, spectral and temporal analysis of the Einstein source 1E0104+3153 located within the field of view is performed, one goal being the identification of the optical counterpart (with both, a high-redshift BAL quasar and a nearby elliptical galaxy, member of a small group, located within the Einstein X-ray error circle). We find evidence that the IGM of the small group contributes significantly to the X-ray emission of 1E0104, which can be described by a Raymond-Smith model of kT ≃ 2 keV and a soft X-ray luminosity of Lx ≃ 3 10^{43} erg/s.

Accepted for publication in A&A

E-mail contact: skomossa@xray.mpe.mpg.de

Magnetically Driven Outflows in a Starburst Environment

Elisabete M. de Gouveia Dal Pino^{1,2} and Gustavo A. Medina Tanco^1

1 Instituto Astronômico e Geofísico, University of São Paulo, Av. Miguel Stéfano, 4200, São Paulo 04301-904, SP, Brasil^2 Astronomy Department, University of California - Berkeley, 601 Campbell Hall, Berkeley, CA 94720-3411, USA

We here investigate the possibility that the observed collimated outflows in luminous infrared galaxies (LIGs) and some Seyfert galaxies can be produced in a starburst (SB) environment. In the former source class, in particular, there seems to be some observational evidence for the presence of nuclear SBs in some objects (e.g. Scoville, Lonsdale, & Lonsdale 1998).

A nuclear disk can be quickly produced by gas infall during star formation in a rotating, stellar cluster. We find that massive nuclear SBs with core disk masses Md ∼ 10^8 −10^9 M⊙, and supernova rates νSN ≃ 5×10^{−3} − 2 yr^{−1} (which are consistent with the νSN values inferred from the observed non-thermal radio power in source candidates) may inject kinetic energies which are high enough to blow out directed flows from the accreting disk surface, within the SB lifetimes. In our models, the acceleration and collimation of the nuclear outflow are provided by magnetic fields anchored into the rotating SB-disk. The emerging outflow carries a kinetic power that is only a small fraction (a few percent) of the supernovae energy rate produced in the SB. Based on conditions determined from observed outflows and disks, we find that moderate disk magnetic fields (∼> 8 × 10^{−4} G) are able to accelerate the outflows up to the observed terminal velocities (∼< few 100 km s^{−1} in the case of the Seyfert galaxies, and ∼ 400 - 950 km s^{−1} in the case of the LIGs). The outflow is produced within a wind zone in the disk of radius ∼< 100 pc in the the LIGs, and ∼< 10 pc in the Seyferts, with wind mass loss to disk accretion rate ratios Ṁw/Ṁd ∼> 0.1 (where Ṁd ∼ 100 M⊙ yr^{−1}). The observation of rotating nuclear disks of gas within ∼ few 100 pc scales, like that in the prototype LIG, Arp 220 (for which Ṁd ∼ 100 M⊙ yr^{−1}), and magnetized outflows in Sey galaxies and LIGs (with terminal B ∼ 10^{−5} G at the kpc-scales), provide some observational support for the magneto-centrifugal disk picture drawn here.

To appear in The Astrophysical Journal 1999, vol. 518

E-mail contact: dalpino@iagusp.usp.br, preprint also available at http://xxx.lanl.gov/abs/astro-ph/9901011

Parsec-scale radio structures in the nuclei of four Seyfert galaxies

M. J. Kukula^{1,2}, T. Ghosh^3 A. Pedlar^4 and R. T. Schilizzi^5

1 Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218, U.S.A. 2 Institute for Astronomy, University of Edinburgh, Royal Observatory, Blackford Hill, Edinburgh EH9 3HJ, U.K. 3 Arecibo Observatory, P.O. Box 995, Arecibo, Puerto Rico, PR 00613, U.S.A. 4 NRAL, University of Manchester, Jodrell Bank, Macclesfield SK11 9DL, U.K. 5 Joint Institute for VLBI in Europe, P.O. Box 2, 7990 AA, Dwingeloo, the Netherlands

We present 18-cm radio maps of four Seyfert nuclei, Mrk 1, Mrk 3, Mrk 231 and Mrk 463E, made with the European VLBI Network (EVN). Linear radio structures are present in three out of four sources on scales of ∼100 pc to ∼1 kpc, and the 20-mas beam of the EVN enables us to resolve details within the radio structures on scales of < 10 pc. Mrk 3 was also imaged using MERLIN and the data combined with the EVN data to improve the sensitivity to extended emission. We find an unresolved flatspectrum core in Mrk 3, which we identify with the hidden Seyfert 1 nucleus in this object, and we also see marked differences between the two highly-collimated radio jets emanating from the core. The western jet terminates in a bright hotspot and resembles an FRII radio structure, whilst the eastern jet has more in common with an FRI source. In Mrk 463E, we use the radio and optical structure of the source to argue that the true nucleus lies approximately 1 arcsec south of the position of the radio and optical brightness peaks, which probably represent a hotspot at the working surface of a radio jet. The EVN data also provide new evidence for a 100-pc radio jet powering the radio source in the Type 1 nucleus of Mrk 231. However, the Seyfert 2 galaxy Mrk 1 shows no evidence for radio jets down to the limits of resolution (∼ 10 pc). We discuss the range of radio source size and morphology which can occur in the nuclei of Seyfert galaxies and the implications for Seyfert unification schemes and for radio surveys of large samples of objects.

Accepted by the Astrophysical Journal

E-mail contact: m.kukula@roe.ac.uk, preprint available at http://www.stsci.edu/science/preprints/prep1326/prep1326.html

Do Jet-Driven Shocks ionize the Narrow Line Regions of Seyfert Galaxies?

A. S. Wilson^1, J. C. Raymond^2

1 Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218 2 Harvard-Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge, MA 02138

We consider a model in which the narrow line regions (NLRs) of Seyfert galaxies are photoionized “in situ” by fast (300 – 1,000 km s^{−1}), radiative shock waves driven into the interstellar medium of the galaxy by radio jets from the active nucleus. Such shocks are powerful sources of soft X-rays. We compute the expected ratio of the count rates in the ROSAT PSPC and Einstein

IPC detectors to the [OIII]λ5007 flux as a function of shock velocity, and compare these ratios with observations of type 2 Seyferts. If most of the observed soft X-ray emission from these galaxies originates in the NLR and the absorbing hydrogen column is similar to that inferred from the reddening of the NLR, a photoionizing shock model with shock velocity ≃ 400 – 500 km s^{−1} is compatible with the observed ratios. High angular resolution observations with AXAF are needed to isolate the X-ray emission of the NLR and measure its absorbing column, thus providing a more conclusive test. We also calculate the expected coronal iron line emission from the shocks. For most Seyfert 2s, the [Fe X]λ6374/Hβ ratio is a factor of 2 – 14 lower than the predictions of 300 – 500 km s^{−1} shock models, suggesting that less hot gas is present than required by these models.

To be published in Ap. J. Letters, Vol. 513, 1999 March 10 issue

E-mail contact: wilson@astro.umd.edu, preprint available at http://xxx.lanl.gov/abs/astro-ph/9901329

The nature of the luminous X-ray emission of NGC 6240

Stefanie Komossa^1 and Hartmut Schulz^2

1 Max-Planck-Institut für extraterrestrische Physik, Giessenbachstrasse, 85740 Garching, Germany 2 Astronomisches Institut, Ruhr-Universität Bochum

We briefly review and extend our discussion of the ROSAT detection of the extraordinarily luminous (>10^{42} erg/s) partly extended (>30 kpc diameter) X-ray emission from the ultraluminous infrared galaxy NGC 6240. The ‘standard’-model of starburst outflow is contrasted with alternatives and a comparison with the X-ray properties of ellipticals is performed.

to appear in the proc. of the Ringberg workshop on Ultraluminous Galaxies: Monsters or Babies; Ap&SS, in press

E-mail contact: skomossa@xray.mpe.mpg.de preprint and related papers available at http://www.xray.mpe.mpg.de/∼ skomossa/

Long-term optical variability properties of the Palomar-Green quasars

Uriel Giveon^1, Dan Maoz^1, Shai Kaspi^1, Hagai Netzer^1 and Paul S. Smith^2

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 2 NOAO, KPNO, P.O. Box 26732, Tucson, AZ 85726-6732, USA

We present results from a monitoring program of 42 quasars from the Palomar-Green sample. The objects were observed for seven years at the Wise Observatory, as part of a long term effort to monitor AGN of various types. This is the most extensive program of its kind carried out to date on a well-defined optically-selected quasar sample. The typical sampling interval is ∼ 40 days. One third of the quasars were observed at ∼ 60 epochs and the rest at ∼ 30 epochs in two bands (B and R) with photometric accuracy of ∼ 0.01 mag. We present lightcurves for all of the sources and discuss the sample variability properties. All of the quasars in the sample varied during the campaign with intrinsic rms amplitudes of 5% < σB < 34% and 4% < σR < 26%. The rms amplitude and colour for the entire sample are σB = 14%, σR = 12%, and σB−R = 5%. On time scales of 100 to 1000 days the power spectra of the sources have a power-law shape, Pν ∝ ν^{−γ} , with γ ≈ 2.0 and a spread <∼ 0.6. At least half of the quasars, particularly those that are most variable, become bluer when they brighten, and the rest do not show this behaviour. We quantify this phenomenon, which has been observed previously only in Seyfert galaxies. The quasars which are most variable tend also to exhibit asymmetry in their variations, in the sense that the brightening phases last longer than the fading phases. We have searched for correlations between the measured variability properties and other parameters of the quasars, such as luminosity, redshift, radio loudness, and X-ray slope. We find several new correlations, and reproduce some of the correlations reported by previous studies. Among them are an anticorrelation of variability amplitude with luminosity, a trend of the autocorrelation time scale with luminosity, and an increase in variability amplitude with Hβ equivalent width. However, all of these trends have a large scatter despite the low observational uncertainties.

Accepted by MNRAS

E-mail contact: giveon@wise.tau.ac.il, preprint available at http://xxx.lanl.gov/abs/astro-ph/9902254

Nuclear activity in nearby galaxies

Thaisa Storchi-Bergmann^1

1 Instituto de Física, UFRGS, Campus do Vale, CP15051, Porto Alegre, RS, Brasil

I discuss some recent observational results in the research of nearby active galactic nuclei (AGN). These results cover three main topics: (i) evidences for the current paradigm for AGN’s, which include a nuclear supermassive blackhole (SMBH) fed via an accretion disk; (ii) evidence that this paradigm may also apply to LINER’s, the lowest luminous AGN’s and to normal galaxies; (iii) evidences of how the fueling of the SMBH occurs and its relation to recent and intermediate age (10^6 to 10^8 yrs old) episodes of star formation.

To appear in the Proceedings of the IX Reunión Regional Latinoamericana da Astronomia (Rev. Mex. Astron. Astrof.), Tonantzintla, Mexico, Nov. 9-13, 1998, eds. L. Aguilar and A. Carramiñana.

E-mail contact: thaisa@if.ufrgs.br, preprint available at http://xxx.lanl.gov/abs/astro-ph/9903074

The Location of the Nucleus of NGC 1068 and the Three-dimensional Structure of Its Nuclear Region

Makoto Kishimoto^1

1 Department of Astronomy, Faculty of Science, Kyoto University, Sakyo-ku, Kyoto 606-8502, Japan

The HST archival UV imaging polarimetry data of NGC 1068 is re-examined. Through an extensive estimation of the observational errors, we discuss whether the distribution of the position angles (PAs) of polarization is simply centrosymmetric or not. Taking into account the effect of a bad focus at the time of the observation, we conclude that, within the accuracy of HST/FOC polarimetry, the PA distribution is completely centrosymmetric. This means that the UV polarization originates only from scattering of the radiation from a central point-like source.

However, our analysis shows that the most probable location of the nucleus is only ∼ 0.^{′′}08 (∼ 6 pc) south from the brightest cloud called “cloud B”. The error circle of 99% confidence level extends to cloud B and to “cloud A” which is about 0.^{′′}2 south of cloud B. By this FOC observation, Cloud B is only marginally rejected as the nucleus.

Assuming that the UV flux is dominated by electron-scattered light, we have also derived a three-dimensional structure of the nuclear region. The inferred distribution suggests a linear structure which could be related to the radio jet.

Accepted by The Astrophysical Journal

example:

E-mail contact: makoto@physics.ucsb.edu, preprint available at http://xxx.lanl.gov/ps/astro-ph/9902346

X-ray Emission from the Prototypical LINER Galaxy NGC 1052

K. A. Weaver^1, A. S. Wilson^2, C. Henkel^3 and J. A. Braatz^4

1 Code 662, NASA Goddard Space Flight Center, Greenbelt, MD 20771. Also Johns Hopkins University, Department of Physics and Astronomy, Homewood campus, 3400 North Charles Street, Baltimore, MD 21218 2 Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218. Also Astronomy Department, University of Maryland, College Park, MD 20742 3 Max-Planck-Institut für Radioastronomie, Auf dem Hügel 69, D-53121 Bonn, Germany 4 National Radio Astronomy Observatory, P. O. Box 2, Green Bank, WV 24944

We examine the 0.1 to 10.0 keV X-ray spectrum of the bright nuclear LINER galaxy NGC 1052, one of two elliptical galaxies known to contain a luminous H2O maser. The observed 2.0 − 10.0 keV spectrum is unusually flat (photon index Γ ∼ 0.2) and best described as intrinsically power-law shaped nuclear flux that is either (1) attenuated by a complex absorber with ∼ 70% of the nuclear flux absorbed by a column density of NH ∼ 3 × 10^{23} cm^{−2} and ∼ 30% absorbed by a column density of NH ∼ 3 − 5 × 10^{22} cm^{−2}, or (2) reprocessed, with the nuclear source blocked and the X-rays Compton reflected in our direction by high column density (≥ 10^{24} cm^{−2}) gas. The moderate equivalent width of the Fe Kα line favors the dual absorption model as the most likely scenario. The 0.1 − 2.0 keV spectrum does not resemble the few times 10^6 to 10^7 K thermal emission typically found in other elliptical galaxies, but instead is best described as nuclear X-rays leaking through a patchy absorber or scattered in our direction by low-density, ionized gas plus a 15% − 20% contribution from a thermal component, which is most likely due to the galaxy. The absorption-corrected 2 − 10 keV luminosity of the nuclear source is LX ∼ 8 × 10^{41} ergs s^{−1} or LX ∼ 2 × 10^{43} ergs s^{−1} for the dual-absorption and Compton-reflection models, respectively. The absorbing and H2O masing gases appear to be spatially separate in this galaxy.

Accepted by the Astrophysical Journal

E-mail contact: kweaver@milkyway.gsfc.nasa.gov

Exploratory ASCA Observations of Broad Absorption Line Quasi-Stellar Objects

S. C. Gallagher^1, W. N. Brandt^1, R. M. Sambruna^1, S. Mathur^2 and N. Yamasaki^3

1 Department of Astronomy and Astrophysics, Penn State University, 525 Davey Lab, University Park, PA 16802 2 Harvard-Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge, MA 02138 3 Department of Physics, Faculty of Science, Tokyo Metropolitan University, 1-1 Minami-Osawa, Hachioji, Tokyo 192-03, Japan

We present the analysis and interpretation of a sample of eight ASCA observations of Broad Absorption Line Quasi-Stellar Objects (BALQSOs). This is the first moderate-sized sample of sensitive BALQSO observations above 2 keV, and the BALQSOs in our sample are among the optically brightest known (B = 14.5–18.5). Despite the ability of 2–10 keV X-rays to penetrate large column densities, we find BALQSOs to be extremely weak sources above 2 keV, and we are only able to add two new 2–10 keV detections (0226–104 and IRAS 07598+6508) to those previously reported. By comparison with non-BALQSOs of similar optical continuum magnitudes, we derive the column densities needed to suppress the expected X-ray fluxes of our BALQSOs. In several cases we derive column densities > 5 × 10^{23} cm^{−2} for a neutral absorber with solar abundances. These are the largest X-ray column densities yet inferred for BALQSOs, and they exceed ROSAT lower limits by about an order of magnitude.

Optical brightness does not appear to be a good predictor of 2–10 keV brightness for BALQSOs, but our data do suggest that the BALQSOs with high optical continuum polarizations may be the X-ray brighter members of the class. For example, the highly polarized object PHL 5200 appears to be unusually X-ray bright for a BALQSO given its optical magnitude.

We discuss the implications of our results for future observations with AXAF and XMM. If the objects in our sample are representative of the BALQSO population, precision X-ray spectroscopy of most BALQSOs will unfortunately prove difficult in the near future.

Accepted by Ap. J.

E-mail contact: niel@astro.psu.edu, preprint available at http://www.astro.psu.edu/users/niel/papers/papers.html

Chimneys in the starburst galaxy M82

M.P. Redman^1, K.A. Wills^{1,2}, T.W. Muxlow^2 and A. Pedlar^2

1 Department of Physics & Astronomy, University of Manchester, Manchester M13 9Pl, U.K. 2 NRAL, University of Manchester, Jodrell Bank, Macclesfield SK11 9DL, U.K.

A new radio image of the core of the starburst galaxy M82 is presented. A pair of probable galactic chimneys are evident. Such structures have been conjectured to result when a giant shell of ionized gas breaks out of the dense plane of a galaxy and ejects hot gas into the halo. In M82, the starburst activity drives a galactic superwind and theoretical models of this process require a knowledge of the kinematics of the hot gas in the core of the galaxy. The results presented here imply that the ejection of material into the base of the superwind does not occur smoothly over the starburst region; instead, very localised venting of the hot gas appears to be taking place.

To be published in ‘Wolf-Rayet Phenomena in Massive Stars and Starburst Galaxies’, Proc. IAU Symposium No. 193’, K. van der Hucht, G. Koenigsberger & P. Eenens (eds), San Francisco: ASP (1999)

E-mail contact: mpr@ast.man.ac.uk, preprint available at ftp://www.ast.man.ac.uk/outgoing/mpr/mex proc.ps.gz

ROSAT HRI monitoring of extreme X-ray variability in the narrow-line quasar PHL 1092

W.N. Brandt,^1 Th. Boller,^2 A.C. Fabian^3 and M. Ruszkowski^3

1 Department of Astronomy and Astrophysics, Penn State University, 525 Davey Lab, University Park, PA 16802 2 Max-Planck-Institut für Extraterrestrische Physik, 85748 Garching, Germany 3 Institute of Astronomy, Madingley Road, Cambridge CB3 0HA

We report results from an 18-day ROSAT HRI monitoring campaign on the ultrasoft Narrow-Line Seyfert 1 (NLS1) class quasar PHL 1092. This luminous, radio-quiet quasar showed strong X-ray variability in a short ROSAT PSPC observation, and ROSAT

HRI monitoring of the similar object IRAS 13224–3809 revealed extreme variability on intermediate timescales. We wanted to determine whether remarkable X-ray variability persistently occurs in PHL 1092, and we also wanted to search for outstanding variability events that constrain emission processes. Given the large luminosity of PHL 1092 (∼ 5 × 10^{45} erg s^{−1} in the HRI band), we detect extremely rapid and large-amplitude X-ray variability throughout our monitoring. The maximum observed variability amplitude is a factor of ≈ 14, and in the most rapid variability event the HRI count rate increases by a factor of ≈ 3.8 in a rest-frame time interval of < 3580 s. The most rapid event has a rate change of luminosity of > 1.3 × 10^{42} erg s^{−2}, making it the most extreme such event we are aware of from a radio-quiet quasar. Standard ‘radiative efficiency limit’ arguments imply a radiative efficiency larger than can be achieved by accretion onto a Kerr black hole rotating at the maximum plausible rate, although we point out that such arguments depend upon the geometry of initial radiation release. Relativistic motions of the X-ray source are probably causing the radiative efficiency limit to break down; such relativistic motions have also been inferred in the similar NLS1-class quasar PKS 0558–504.

Accepted by MNRAS

E-mail contact: niel@astro.psu.edu, preprint available at http://www.astro.psu.edu/users/niel/papers/papers.html

PKS2250-41 and the rôle of jet-cloud interactions in powerful radio galaxies.

M. Villar-Martín,^{1,2} C. Tadhunter,^2 R. Morganti,^3 D. Axon^4, A. Koekemoer^5

1 Institut d’Astrophysique de Paris, 98 bis Blvd. Arago, F75014 Paris, France

2 Department of Physics and Astronomy, University of Sheffield, Sheffield S3 7RH, UK

3 Istituto di Radioastronomia, Via Gobetti 101, 40129 Bologna, Italy

4 Department of Physics and Astronomy, University of Manchester, Oxford Road, Manchester, UK

5 Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD21218, USA

We present high resolution, long-slit spectra of the jet-cloud interaction in the powerful southern radio galaxy PKS2250-41. We have resolved the emission lines into two main kinematic components: a broad component (FWHM≥900 km s^{−1}) and a narrow component (FWHM≤150 km s^{−1}). While the broad component is characterized by a low ionization level (with particularly weak HeIIλ4686 emission) and is spatially associated with the radio lobe, the narrow component is characterized by a higher ionization level and extends well beyond the radio lobe. Crucially, we measure a higher electron temperature for the broad component (T ∼30,000 K) than for the narrow component (T ∼15,000 K). The general line ratios and physical conditions of the two components are consistent with a model in which the broad component represents gas cooling behind the shock front driven by the radio jets, while the narrow component represents the AGN- or shock-photoionized precursor gas. However, uncertainties remain about the gas acceleration mechanism behind the shock front: unless the radio components are expanding unusually fast in this source, it is likely that entrainment of the warm clouds in the hot post-shock wind or radio plasma is required in addition to the initial acceleration across the shock front, in order to explain the large line widths of the broad component.

The similarities between the kinematic properties of PKS2250-41 and some high redshift radio galaxies suggest that the ambient and the shocked gas have also been resolved in the more distant objects. Given the evidence that the emission line processes are affected by the interactions between the radio and the optical structures, care must be taken when interpreting the UV spectra of high redshift radio galaxies.

Accepted by MNRAS

example:

E-mail contact: villard@iap.fr

Probing the hard X–ray properties of high-redshift Radio-Quiet Quasars with ASCA

C. Vignali^1, A. Comastri^2, M. Cappi^3, G.G.C. Palumbo^{1,3}, M. Matsuoka^4 and H. Kubo^4

1 Dipartimento di Astronomia, Università di Bologna, Via Zamboni 33, I–40126 Bologna, Italy 2 Osservatorio Astronomico di Bologna, Via Zamboni 33, I–40126 Bologna, Italy 3 Istituto per le Tecnologie e Studio Radiazioni Extraterrestri, ITeSRE/CNR, via Gobetti 101, I–40129 Bologna, Italy 4 The Institute of Physical and Chemical Research (RIKEN), 2-1, Hirosawa, Wako, Saitama, 351-01, Japan

This paper reports the X-ray spectral analysis of 5 high-redshift (z≥2) radio-quiet quasars observed by ASCA. A simple power law continuum plus cold Galactic absorption model well fits all the spectra (tipically between ∼ 2–30 keV in the sources frame). Neither the X–ray spectral hardening, attributed to a reflection component and observed in Seyfert galaxies, nor the excess absorption previously detected in high-redshift radio-loud quasars, have been revealed. Only a marginal evidence of a neutral or mildly ionized FeKα line is found in one of the quasars. The average spectral slope in the observed 0.7–10 keV energy range, < Γ > = 1.67±0.11 (dispersion σ ∼ 0.07), appears to be flatter than that of low-z radio-quiet quasars (Γ ≃ 1.9–2) and slightly steeper, but consistent with Γ = 1.61±0.04 (σ ∼ 0.10) of high-z radio-loud quasars.

Astrophysical Journal, in press

E-mail contact: l vignali@astbo3.bo.astro.it, preprint available at astro-ph/9812176

The Close Environment of Seyfert Galaxies and Its Implication for Unification Models

D. Dultzin-Hacyan^1, Y. Krongold^1, I. Fuentes-Guridi^1, and P. Marziani^2

1 Instituto de Astronomía, UNAM, Apartado Postal 70–264, México D. F. 04510, México^2 Osservatorio Astronomico di Padova, Vicolo dell’ Osservatorio 5, I-35122, Padova, Italy

This paper presents a statistical analysis of the circumgalactic environment of nearby Seyfert galaxies based on a computeraided search of companion galaxies on the Digitized Sky Survey (DSS). We defined a sample of 72 nearby Seyfert 1 (redshift 0.007 ≤ z ≤ 0.034) and a sample of 60 Seyfert 2 galaxies (0.007 ≤ z≤ 0.020), which include only high galactic latitude objects. In addition, we built two control samples of non-active galaxies matching the number of sample members, the redshift, morphological type, and diameter distribution of the Seyfert 1 and Seyfert 2 samples separately. We stress how our sample selection introduces important methodological improvements that avoid several sources of strong bias. An intrinsic difference between the environment of Seyfert 1 and Seyfert 2 galaxies, suggested by previous work, is confirmed as statistically significant. For Seyfert 2 galaxies we find a significant excess of large companions (DC^>∼ 10 Kpc) within a search radius^<∼ 100 Kpc of projected linear distance, as well as within a search radius equal to three times the diameter DS of each Seyfert galaxy. For Seyfert 1 galaxies there is no clear evidence of any excess of companion galaxies neither within 100 Kpc, nor within 3DS. For all samples the number of companions actually counted within a search radius of 3 DS is a factor ≈ 2 above the expectation values derived from the number density of galaxies over one square degree fields centered on the sample galaxies, suggesting a markedly non-Poissonian distribution for galaxies on scales^<∼ 100 Kpc. This difference in environment is not compatible with the simplest formulation of the Unification Model (UM) for Seyferts: both types 1 and 2 should be intrinsicaly alike, the only difference being due to orientation of an obscuring torus. We propose an alternative formulation.

Accepted by Astroph. J. Letters, March 1999

E-mail contact: deborah@astroscu.unam.mx, preprint available at LANL/SISSA repository

UGC 3995: A Close Pair of Spiral Galaxies

P. Marziani^1, M. D’Onofrio^2, D. Dultzin-Hacyan^3, J. W. Sulentic^4

1 Osservatorio Astronomico di Padova, Vicolo dell’ Osservatorio 5, I-35122, Padova, Italy^2 Dipartimento di Astronomia, Università di Padova, Padova, Italia^3 Instituto de Astronomía, UNAM, Apartado Postal 70–264, México D. F. 04510, México^4 Department of Physics & Astronomy, University of Alabama, Tuscaloosa, USA

UGC 3995 is a close pair of spiral galaxies whose eastern component hosts a Seyfert 2 nucleus. The object was selected because a bright filamentary structure that apparently connects the nuclei of the two galaxies made it a good candidate to investigate a possible interaction–AGN connection. We present a detailed analysis of this system using long slit spectroscopy and narrow (Hα + [Nii]λλ6548,6583) as well as broad band (B, R) imaging and an archive WFPC2 image. The component galaxies reveal surprisingly small signs of interaction considering their spatial proximity and almost identical recession velocities, as the bright filament is probably an optical illusion due to the superposition of the bar of the Seyfert galaxy and of the spiral arms of the companion.

The broad band morphology, a B–R color map, and a continuum-subtracted Hα + [Nii]λλ6548,6583 image demonstrate that the western component UGC 3995B is in front of the Seyfert-hosting component UGC3995A, partly obscuring its western side. The small radial velocity difference leaves the relative motion of the two galaxies largely unconstrained. The observed lack of major tidal deformations, along with some morphological peculiarities, suggests that the galaxies are proximate in space but may have recently approached each other on the plane of the sky. The geometry of the system and the radial velocity curve at P. A. ≈ 106^∘ suggest that the encounter may be retrograde or, alternatively, prograde before perigalacticon.

The partial overlap of the two galaxies allows us to estimate the optical thickness of the disk of component B. We derive an extinction ≈ 0.18 visual magnitudes in the infra-arms parts of the foreground galaxy disk, and^>∼ 1 − 1.5 visual magnitudes in correspondence of the spiral arms.

Accepted by Astron. J., June 1999

E-mail contact: deborah@astroscu.unam.mx, preprint available at LANL/SISSA repository

The Effects of Intrinsic UV Absorption on the Ionizing Continuum and Narrow Emission Line Ratios in Seyfert Galaxies

S.B. Kraemer^1, T.J. Turner^{2,3}, D.M. Crenshaw^1, & I.M. George^2

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

2 Universities Space Research Association, NASA/Goddard Space Flight Center, Code 660, Greenbelt, MD 20771

3 University of Maryland, Baltimore County

We explore the effects of UV absorbing material on the shape of the EUV continuum radiation emitted by the active galactic nucleus, and on the relative strengths of emission lines, formed in the narrow line regions of Seyfert galaxies, excited by this continuum. Within a sample of Seyfert 1.5 galaxies, objects with flatter soft X-ray slopes tend to have lower values of He II λ4686/Hβ, which implies a correlation between the observed spectral energy distribution of the ionizing continuum and the narrow emission line strengths. Objects with the flattest soft X-ray continua tend to possess high column density UV absorption and it is plausible that the differences in narrow emission line ratios among these galaxies are an indication of the effects of absorbing material internal to the narrow line region, rather than intrinsic differences in continuum shape. We have generated a set of photoionization models to examine the effect of a range of UV absorbers on the ionizing continuum and, hence, the resulting conditions in a typical narrow line cloud. Our results indicate that a low ionization UV absorber with large covering factor will indeed produce the combination of narrow line ratios and soft X-ray spectral characteristics observed in several Seyfert 1.5 galaxies. Our results also suggest that low ionization UV absorption may be more common than currently believed.

Accepted by The Astrophysical Journal

E-mail contact: stiskraemer@yancey.gsfc.nasa.gov, preprint available at http://www.acad.cua.edu/iacs/crenshaw/crenshaw.html

Intrinsic Absorption Lines in Seyfert 1 Galaxies. I. Ultraviolet Spectra from the Hubble Space Telescope

D. Michael Crenshaw^1, Steven B. Kraemer^1, Albert Boggess^2 , Stephen P. Maran^3, Richard F. Mushotzky^4, & Chi-Chao Wu^5

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

2 2420 Balsam Drive, Boulder, CO 80304

3 Space Sciences Directorate, Code 600, NASA’s Goddard Space Flight Center, Greenbelt, MD 20771

4 Laboratory for High Energy Astrophysics, Code 662, NASA’s Goddard Space Flight Center, Greenbelt, MD 20771

5 Computer Sciences Corporation, Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218

We present a study of the intrinsic absorption lines in the ultraviolet spectra of Seyfert 1 galaxies. The study is based on spectra from the Hubble Space Telescope, and includes the Seyfert 1 galaxies observed with the Faint Object Spectrograph and Goddard High Resolution Spectrograph at spectral resolutions of λ/Δλ ≈ 1000 – 20,000 with good signal-to-noise ratios. We find that the fraction of Seyfert 1 galaxies that show intrinsic absorption associated with their active nuclei is more than one-half (10/17), which is much higher than previous estimates (3 – 10%) based on IUE data. There is a one-to-one correspondence between Seyferts that show intrinsic UV absorption and X-ray “warm absorbers”, indicating that these two phenomena are related. Although our sample is not complete, we conclude that intrinsic absorption represents an important component that needs to be integrated into our overall physical picture of active galaxies.

The intrinsic UV absorption is generally characterized by high-ionization: C IV and N V are seen in all 10 Seyferts with detected absorption (in addition to Lα), whereas Si IV is present in only four of these Seyferts, and Mg II absorption is only detected in NGC 4151. The absorption lines are blueshifted (or in a few cases at rest) with respect to the narrow emission lines, indicating that the absorbing gas is undergoing net radial outflow. At high resolution, the absorption often splits into distinct kinematic components that show a wide range in widths (20 – 400 km s^{−1} FWHM), indicating macroscopic motions (e.g., radial velocity subcomponents or turbulence) within a component. The strong absorption components have cores that are much deeper than the continuum flux levels, indicating that the regions responsible for these components lie completely outside of the broad emission-line regions.

Additional information on the covering factors and column densities can be derived from the absorption profiles in the high resolution spectra. The covering factor of the absorbing gas in the line of sight, relative to the total underlying emission, is Clos ≥ 0.86, on average. The global covering factor, which is the fraction of emission intercepted by the absorber averaged over all lines of sight, is Cglobal ≥ 0.5. Thus, structures covering large solid angles as seen by the central continuum source (e.g., spherical shells, sheets, or cones with large opening angles) are required. The individual absorption components show a wide range in C IV column densities (0.1 – 14 x 10^{14} cm^{−2}), and the ratio of N V to C IV column density varies significantly from one absorption component to the next, even in the same Seyfert galaxy. Thus, the intrinsic absorption in a Seyfert 1 galaxy is typically comprised of distinct kinematic components that are characterized by a range in physical conditions (e.g., ionization parameter and hydrogen column density).

Finally, we show evidence for extreme variability in the intrinsic absorption lines of NGC 3783. In addition to our earlier report of the appearance of a C IV absorption doublet at −560 km s^{−1} (relative to the emission lines) over 11 months, we have detected the appearance of another C IV doublet at −1420 km s^{−1} over 15 months. On the other hand, the C IV absorption lines of NGC 3516 and NGC 4151 were very stable over periods of 6 months and 4 years, respectively. Monitoring observations of individual Seyferts at higher time resolution are needed to distinguish between different sources of variability (variable ionization, motion of gas across the line of sight) and to determine the densities and radial locations of the absorption components.

Accepted by The Astrophysical Journal

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

Physical Conditions in the Emission-Line Gas in the Extremely Low-Luminosity Seyfert Nucleus of NGC 4395

Steven B. Kraemer^1, Luis C. Ho^2, D.Michael Crenshaw^1, Joseph C. Shields^3, & Alexei V. Filippenko^4

1 Catholic University of America, NASA’s Goddard Space Flight Center, Code 681, Greenbelt, MD 20771 2 Carnegie Observatories, 813 Santa Barbara Street, Pasedena, CA 91101-1292 3 Department of Physics & Astronomy, Ohio University, Athens, OH 45701-2979 4 Department of Astronomy, University of California, Berkeley, CA 94720-3411

We have combined Hubble Space Telescope/Faint Object Spectrograph, ground-based, and Infrared Space Observatory spectra of the nucleus of NGC 4395, the least luminous and nearest known type 1 Seyfert galaxy. The spectra show emission lines from a wide range of ionization states and critical densities. We have generated multicomponent photoionization models of both the broad and narrow emission-line regions (BLR and NLR) to investigate the physical conditions in the emission-line gas and test the proposition that the source of ionization is the non-stellar continuum radiation emitted by the central source. We show that, with a minimum of free parameters, the model predictions match the observed emission-line intensity ratios quite well. The elemental abundances appear to be be subsolar, with even greater underabundance of nitrogen. From the size of the BLR predicted by the models, we estimate a central mass of a few x 10^5 M⊙, in reasonable agreement with estimates from the stellar kinematics. Finally, our results suggest that the covering factor of the emission-line gas is close to unity, and that the observed UV to X-ray continuum is absorbed by intervening NLR gas. We argue that a high covering factor is responsible for the apparent flattening of the Baldwin relation relation in low-luminosity active galactic nuclei.

Accepted by The Astrophysical Journal

E-mail contact: stiskraemer@yancey.gsfc.nasa.gov, preprint available at http://www.acad.cua.edu/iacs/crenshaw/crenshaw.html

Origin of MeV gamma ray emissions from blazars

K. K. Ghosh^1, 2, B. D. Ramsey^1 and C. Sivaram^3

1 NASA/Marshall Space Flight Center, Space Sciences Laboratory, ES84, Huntsville, AL35812, USA 2 On leave from Indian Institute of Astrophysics, Bangalore, India 3 Indian Institute of Astrophysics, Bangalore, India

We have developed a model for MeV emission from blazars that involves the production of MeV γ -rays through Inverse Compton (IC) scattering of electrons in the blob of a jet, with the UV photons of the accretion disk. The OSSE and the COMPTEL spectra of PKS 0528 + 134 have been fitted with the computed MeV γ -ray fluxes of the above model. A good fit was obtained with electrons of Lorentz factor of 10^{1.5} to 10^3 and a jet the viewing angle of ≤ 15^o and an accretion disk temperature in the range of 2.0 to 6.0 x 10^5K.

Accepted by Journal of Astro-Particle Physics

E-mail contact: kajal.ghosh@msfc.nasa.gov

The HST Survey of BL Lac Objects: Gravitational Lens Candidates and Other Unusual Sources

Riccardo Scarpa^1, C. Megan Urry^1, Renato Falomo^2, Joseph E. Pesce^3, Rachel Webster^4, Matthew O’Dowd^4 and Aldo Treves^5

1 Space Telescope Science Institute, 3700 San Martin Dr., Baltimore, MD 21218, USA 2 Osservatorio Astronomico di Padova, Vicolo dell’Osservatorio 5, 35122 Padova, Italy 3 Eureka Scientific 4 Melbourne University, Parkville, Victoria, Australia, 3052 5 University of Insubria, Via Lucini 3, Como, Italy

We present HST observations of seven unusual objects from the HST “snapshot survey” of BL Lac objects, of which four are gravitational lens candidates. In three cases a double point sources is observed: 0033+595, with 1.58 arcsec separation, and 0502+675 and 1440+122, each with ∼ 0.3 arcsec separation. The last two also show one or more galaxies, which could be either host or lensing galaxies. If any are confirmed as lenses, these BL Lac objects are excellent candidates for measuring H0 via gravitational time delay because of their characteristic rapid, high amplitude variability. An additional advantage is that, like other blazars, they are likely superluminal radio sources, in which case the source plane is mapped out over a period of years, providing strong additional constraints on the lensing mass distribution. The fourth gravitational lens candidate is 1517+656, which is surrounded by three arclets forming an almost perfect ring of radius 2.4 arcsec. If this is indeed an Einstein ring, it is most likely a background source gravitationally lensed by the BL Lac object host galaxy and possibly a surrounding group or cluster. In the extreme case that all four candidates are true lenses, the derived frequency of gravitational lensing in this BL Lac sample would be an order of magnitude higher than in comparable quasar samples.

We also report on three other remarkable BL Lac objects: 0138–097, which is surrounded by a large number of close companion galaxies; 0806+524, whose host galaxy contains an uncommon arc-like structure; and 1959+650, which is hosted by a gas rich elliptical galaxy with a prominent dust lane of ∼ 5 × 10^5 M⊙.

Accepted by the Astrophysical Journal

E-mail contact: scarpa@stsci.edu, preprint available at astro-ph 9902333

Strong optical line variability in Mkn 110

Karsten Bischoff and Wolfram Kollatschny

Universitäts-Sternwarte Göttingen

We present results of a long-term variability campaign on the Seyfert 1 galaxy Markarian 110. Mkn 110 is a narrow-line Seyfert 1 object hosted in a morphological peculiar galaxy. We monitored the optical continuum and the line intensities as well as their profiles over a time interval of nearly ten years. The continuum and the Balmer lines varied by a factor of 2 to 5 within two years. The HeII4686 line showed exceptional intensity variations of a factor of eight. We detected an additional independent very broad-line region in high intensity stages of the Balmer and HeII lines. The CCF analysis of the HeII line indicates that this very broad-line region originates at a distance of 9 light days only from the central ionizing source.

Accepted by A&A

E-mail contact: kbischo@gwdg.de, preprint available at http://www.uni-sw.gwdg.de/∼bischoff/pub/Mkn110.html and astro-ph/9903012

Broad band X-ray observations of the narrow line X-ray galaxy NGC 5506

T. Wang^{1,2}, T. Mihara^1, C. Otani^1, M. Matsuoka^1 and H. Awaki^3

1 The Institute of Physical and Chemical Research (RIKEN), 2-1, Hirosawa, Wako, Saitama, 351-0198, Japan 2 Center for Astrophysics, University of Science and Technology o f China, Anhui, 230026, China 3 Department of Physics, Faculty of Science, Kyoto University, Sa kyo-ku, Kyoto, 606-01, Japan

We present a detailed analysis of broad band X-ray data of the Seyfert 2 galaxy NGC5506, obtained with the ASCA and ROSAT, to address the nature of Fe Kα line profile and the soft X-ray excess in this AGN. Variations up to 60% in the 2-10 keV band are detected during a 1-day ASCA observation performed in January 1997, while no significant change in the 2-10 keV continuum shape is found. The ASCA spectrum consists of an absorbed power-law, a ’soft excess’ below 2 keV, and an Fe Kα emission line at 6.4 keV. The ’soft excess’ can be well described by either thermal emission from very low abundance material at a temperature kT≃0.8 keV, or scattered/leaking flux from the primary power-law plus a small amount of thermal emission. The luminosity of the thermal emission in the former case is 1.2×10^{40} erg s^{−1} over the 0.5-2 keV band, while the excess is ∼ 1% of the intrinsic hard X-ray continuum in the latter case. Analysis of ROSAT HRI data reveals that the soft X-ray emission is extended on kpc scales in this object, and the extended component may account for most of the soft X-ray excess observed by the ASCA. The result suggests that in this type 2 AGN, the ’soft excess’ at least partly comes from an extended region, imposing serious problem for the model in which the source is partially covered. We argue that the generally low abundances are a drawback for the thermal model, favoring a scattering dominated model. The scatterer is likely to be relatively cold (kT ≪ 1 keV) in this object.

Fe Kα profile is complex and can not be satisfactorily modeled by a single gaussian. Models of either double gaussians, or a narrow gaussian plus a line from a relativistic accretion disk viewed at an inclination of about 40±10^∘ provide good fits to the data. However, the inclination of the disk can be substantially larger if there is a small amount of excessive Fe K edge absorption. The intermediate inclinations for NLXGs are consistent with the ideas that the inner accretion disk is aligned with the outer obscuring torus.

To appear in Astrophys. J.

E-mail contact: wang@crab,riken,go,jp

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/