The Blazar Times

A Research Newsletter Dedicated to the BL Lac and Blazar Phenomena

No. 48 — October 2002 Editor: Travis A. Rector (blazar@nrao.edu)

TABLE OF CONTENTS

JoUrnal ADSETacCtS oottt e 1
Abstract GUIELINES ... ..ot 4

Journal Abstracts

BL Lac Identification for the Ultraluminous X-ray Source Observed in the Direction of
NGC 4698

L. Foschini!, L. C. Ho?, N. Masetti', M. Cappi', M. Dadina', L. Bassani!, G. Malaguti', E. Palazzi',
G. Di Cocco!, P. Martini?, S. Ravindranath?3, J. B. Stephen!, M. Trifoglio!, F. Gianotti'

L Istituto di Astrofisica Spaziale e Fisica Cosmica (IASF-CNR) — Sezione di Bologna, Via Gobetti 101, 1-40129,
Bologna (Italy)

2 The Observatories of the Carnegie Institution of Washington, 813 Santa Barbara Street, Pasadena, CA 91101 (USA)
3 Department of Astronomy, University of California, Berkeley, CA 94720, USA

We report the identification of the optical and radio counterparts of the ultraluminous X-ray (ULX) source XMMU
J124825.94083020 (NGC4698-ULX1). The optical spectrum taken with the VLT yields a redshift of z = 0.43, which
implies that the ULX is not associated with the nearby galaxy NGC 4698. The spectral energy distribution calculated
from the available data indicates that the source is likely to be a BL Lac object. The possible synchrotron peak at
X-ray energies suggests that this source may be a ~-ray emitter.

Accepted by A&A
For preprints contact: foschini@bo.iasf.cnr.it
For preprints via ftp or WWW: http://arxiv.org/abs/astro-ph/0209500

Cross-spectral Analysis of the X-ray Variability of Mrk 421
Y.H. Zhang
Dipartimento di Scienze, Universita dell’Insubria, via Valleggio 11, I-22100 Como, Italy

Using the cross-spectral method, we confirm the existence of the X-ray hard lags discovered with cross-correlation
function technique during a large flare of Mrk 421 observed with BeppoSAX. For the 0.1-2 versus 2-10 keV light
curves, both methods suggest sub-hour hard lags. In the time domain, the degree of hard lag, i.e., the amplitude of
the 3.2-10 keV photons lagging the lower energy ones, tends to increase with the decreasing energy. In the Fourier
frequency domain, by investigating the cross-spectra of the 0.1-2/2-10 keV and the 2-3.2/3.2-10 keV pairs of light
curves, the flare also shows hard lags at the lowest frequencies. However, with the present data, it is impossible
to constrain the dependence of the lags on frequencies even though the detailed simulations demonstrate that the



hard lags at the lowest frequencies probed by the flare are not an artifact of sparse sampling, Poisson and red
noise. As a possible interpretation, the implication of the hard lags is discussed in the context of the interplay
between the (diffusive) acceleration and synchrotron cooling of relativistic electrons responsible for the observed X-ray
emission. The energy-dependent hard lags are in agreement with the expectation of an energy-dependent acceleration
timescale. The inferred magnetic field (B ~ 0.11 Gauss) is consistent with the value inferred from the Spectral Energy
Distributions of the source. Future investigations with higher quality data that whether or not the time lags are
energy-/frequency-dependent will provide a new constraint on the current models of the TeV blazars.

Accepted by MNRAS
For preprints contact: youhong.zhang@uninsubria.it
For preprints via ftp or WWW: http://arXiv.org/abs/astro-ph/0209063

Unifying B2 radio galaxies with BL Lac objects
M.J. Hardcastle', M. Birkinshaw!2, D.M. Worrall''? and C.M. Canosa'

! Department of Physics, University of Bristol, Tyndall Avenue, Bristol BSS8 1TL
2 Harvard-Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge, MA 02138, U.S.A.

In an earlier paper we presented nuclear X-ray flux densities, measured with ROSAT, for the B2 bright sample of
nearby low-luminosity radio galaxies. In this paper we construct a nuclear X-ray luminosity function for the B2
radio galaxies, and discuss the consequences of our results for models in which such radio galaxies are the parent
population of BL Lac objects. Based on our observations of the B2 sample, we use Monte Carlo techniques to simulate
samples of beamed radio galaxies, and use the selection criteria of existing samples of BL Lac objects to compare our
simulated results to what is observed. We find that previous analytical results are not applicable since the BL Lac
samples are selected on beamed flux density. A simple model in which BL Lacs are the moderately beamed (y ~ 3)
counterparts of radio galaxies, with some random dispersion (~ 0.4 decades) in the intrinsic radio-X-ray relationship,
can reproduce many of the features of the radio-selected and X-ray-selected BL Lac samples, including their radio and
X-ray luminosity functions and the distributions of their radio-to-X-ray spectral indices. In contrast, models in which
the X-ray and radio emission have systematically different beaming parameters cannot reproduce important features
of the radio-galaxy and BL Lac populations, and recently proposed models in which the radio-to-X-ray spectral index
is a function of source luminosity cannot in themselves account for the differences in the slopes of the radio and X-ray-
selected BL Lac luminosity functions. The redshift distribution and number counts of the X-ray-selected EMSS sample
are well reproduced by our best models, supporting a picture in which these objects are beamed FRI radio galaxies
with intrinsic luminosities similar to those of the B2 sample. However, we cannot match the redshift distribution of the
radio-selected 1-Jy sample, and it is likely that a population of FRII radio galaxies is responsible for the high-redshift
objects in this sample, in agreement with previously reported results on the sample’s radio and optical-emission-line
properties.

Accepted by MNRAS
For preprints contact: m.hardcastle@bristol.ac.uk
For preprints via ftp or WWW: http://arXiv.org/abs/astro-ph/0209099/

The Black Hole Masses and Host Galaxies of BL Lac Objects
Aaron J. Barth!, Luis C. Ho? and Wallace L. W. Sargent!

I Palomar Observatory, 105-24 Caltech, Pasadena, CA 91125
2 The Observatories of the Carnegie Institution of Washington, 813 Santa Barbara Street, Pasadena, CA 91101

We have measured the central stellar velocity dispersion in the host galaxies of 11 BL Lac objects with redshifts
z < 0.125. The range of velocity dispersions, ~ 170 — 370 km/s, is similar to that of nearby radio galaxies. Using the
correlation between stellar velocity dispersion and black hole mass defined for nearby galaxies, we derive estimates of
the black hole masses in the range 1072 — 10%2M. We do not find any significant difference between the black hole
masses in high-frequency-peaked and low-frequency-peaked BL Lac objects. Combining the velocity dispersions with



previously measured host galaxy structural parameters, we find that the host galaxies lie on the fundamental plane

of elliptical galaxies. This supports the conclusions of imaging studies that the majority of BL Lac hosts are normal
giant ellipticals.

Accepted by ApJ.
For preprints contact: barth@astro.caltech.edu

For preprints via ftp or WWW: http://xxx.lanl.gov/abs/astro-ph /0209562



Abstract Guidelines

Abstracts for “The Blazar Times” are solicited for papers that have been recently accepted for publication by a refereed
journal, and for recent Ph.D. theses. Please do not submit an abstract before it has been accepted, nor after it is
published. Abstracts from papers which are not refereed (e.g., conference proceedings) are not accepted.

The subject matter should pertain directly to the BL Lac and/or blazar phenomenon in general. Both observational
and theoretical abstracts are appropriate. Abstracts from papers dealing with other classes of AGN will generally not
be included unless they explicitly discuss their relevance to the blazar phenomenon; however exceptions to this rule
will be considered.

A monthly call for abstracts will be issued and abstracts received by the last day of the month will usually appear
in the following month’s newsletter. Announcements of general interest to the BL Lac and blazar communities may
also be submitted for posting in the newsletter. These might include (but are not restricted to) the following: (i)
Job Openings directed toward blazar researchers, (ii) announcements of Upcoming Meetings, (iii) announcements of
Upcoming Observing Campaigns for which participation is solicited from the community at large, (iv) reviews of New
Books, and (v) General Announcements that provide or request research-related information.

To subscribe, please send your name and email address to:
blazar@nrao.edu

Contributions and all other correspondence relevant to the newsletter should also be sent to the above address. Please
note that I respect the privacy of subscribers; therefore I will not distribute under any circumstance the subscriber
email list.

To contribute, please use the appropriate LaTeX abstract and thesis templates, which can be obtained from “The
Blazar Times” web page at:

http://www.aoc.nrao.edu/ trector/blazar/

Abstracts which are not in this template format cannot be accepted. Both templates are stand-alone LaTeX documents;
and I ask that you compile them with LaTeX to check for any errors before submitting. This will save me tremendous
efforts in solving any problems; and will assure that your abstract will appear in the newsletter as you had intended.
Important: If you use any specially defined characters be sure to include their definitions as well.



