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Journal Abstracts

The Effects of Periodically Gapped Time Series on Cross-Correlation Lag Determina-
tions

Y.H. Zhang1,2, I. Cagnoni2, A. Treves2, A. Celotti3 and L. Maraschi4

1 Center for Astrophysics, Department of Physics, Tsinghua University, 100084 Beijing, P.R. China
2 Dipartimento di Scienze, Università degli Studi dell’Insubria, via Valleggio 11, I-22100 Como, Italy
3 International School for Advanced Studies, SISSA/ISAS, via Beirut 2-4, I-34014 Trieste, Italy
4 Osservatorio Astronomico di Brera, via Brera 28, I-20121 Milano, Italy

The three bright TeV blazars Mrk 421, Mrk 501 and PKS 2155–404 are highly variable in synchrotron X-ray emission.
In particular, these sources may exhibit variable time lags between flux variations at different X-ray energy bands.
However, there are a number of issues that may significantly bias lag determinations. Edelson et al. (2001) recently
proposed that the lags on timescales of hours, discovered by ASCA and BeppoSAX, could be an artifact of periodic
gaps in the light curves introduced by the Earth occultation every ∼ 1.6 hr. Using Monte Carlo simulations, in this
paper we show that the lags over timescales of hours can not be the spurious result of periodic gaps, while periodic
gaps indeed introduces uncertainty larger than what present in the evenly sampled data. The results also show that
time lag estimates can be substantially improved by using evenly sampled light curves with large lag to bin-size ratio.
Furthermore, we consider an XMM-Newton observation without interruptions and re-sample the light curves using
the BeppoSAX observing windows, and then repeat the same cross correlation function (CCF) analysis on both the
real and fake data. The results also show that periodic gaps in the light curves do not significantly distort the CCF
characters, and indeed the CCF peak ranges of the real and fake data overlap. Therefore, the lags discovered by ASCA
and BeppoSAX are not due to periodic gaps in the light curves.

Accepted by ApJ

For preprints via ftp or WWW: http://arXiv.org/abs/astro-ph/0401287

Modeling the TeV Gamma-Ray Spectra of Two Low-Redshift Active Galactic Nuclei:
Markarian 501 and Markarian 421

A. Konopelko1, A. Mastichiadis2, J. Kirk1, O.C. de Jager3, and F.W. Stecker4

1 Max-Planck-Institut fr Kernphysik, Postfach 10 39 80, D-69029 Heidelberg, Germany
2 Department of Physics, University of Athens, Panepistimiopolis, GR 15783 Athens, Zografos, Greece
3 Unit for Space Physics, Potchefstroom University, Potchefstroom 2520, South Africa
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4 NASA Goddard Space Flight Center, Laboratory for High Energy Astrophysics, Code 662, Greenbelt, MD 20771

We discuss the results of modeling the TeV -ray spectra of two active galactic nuclei, Mrk 501 and Mrk 421, that have
almost the same redshifts: z = 0.031 and 0.034, respectively. The effect of intergalactic -ray absorption is treated as
an uncertainty in the measurement of the intrinsic spectrum. Although the objects differ, we obtain satisfactory fits
for both of them in a synchrotron self-Compton scenario. Compared to previous models, our fits are characterized
by higher values of the Doppler factor (δ ≥50) and an electron injection spectrum extending to higher energies
(γmax ≥ 1.5× 105). In the case of Mrk 421, the observed difference in spectral slope in X-rays and TeV -rays between
the high and low states can be explained as a variation of a single parameterthe maximum energy γmaxmc2 at which
electrons are injected.

The Astrophysical Journal, 597:851-859, 2003 November 10

For preprints contact: yourname@astro.univ.edu

M87 as a Misaligned Synchrotron-Proton Blazar

A. Reimer1, R.J. Protheroe2 and A.-C. Donea2

1 Institut für Theoretische Physik, Lehrstuhl IV: Weltraum- & Astrophysik, Ruhr-Universität Bochum, D-44780
Bochum, Germany
2 Department of Physics and Mathematical Physics, The University of Adelaide, Adelaide, SA 5005, Australia

The giant radio galaxy M87 is usually classified as a Fanaroff-Riley class I source, suggesting that M87 is a mis-aligned
BL Lac object. Its unresolved nuclear region emits strong non-thermal emission from radio to X-rays which has been
interpreted as synchrotron radiation. In an earlier paper we predicted M87 as a source of detectable gamma ray
emission in the context of the hadronic Synchrotron-Proton Blazar (SPB) model. The subsequent tentative detection
of TeV energy photons by the HEGRA-telescope array would, if confirmed, make it the first radio galaxy to be
detected at TeV-energies. We discuss the emission from the unresolved nuclear region of M87 in the context of the
SPB model, and give examples of possible model representations of its non-simultaneous spectral energy distribution.
The low-energy component can be explained as synchrotron radiation by a primary relativistic electron population
that is injected together with energetic protons into a highly magnetized emission region. We find that the γ-ray
power output is dominated either by µ±/π± synchrotron or proton synchrotron radiation depending on whether the
primary electron synchrotron component peaks at low or high energies, respectively. The predicted γ-ray luminosity
peaks at ∼100 GeV at a level comparable to that of the low-energy hump, and this makes M87 a promising candidate
source for the newly-commissioned high-sensitivity low-threshold Cherenkov telescopes H.E.S.S., VERITAS, MAGIC
and CANGAROO III. Because of its proximity, the high-energy spectrum of M87 is unaffected by absorption in the
cosmic infrared (IR) background radiation field, and could therefore serve as a template spectrum for the corresponding
class of blazar if corrected for mis-alignment effects. This could significantly push efforts to constrain the cosmic IR
radiation field through observation of more distant TeV-blazars, and could have a strong impact on blazar emission
models. If M87 is a mis-aligned BL-Lac object and produces TeV-photons as recently detected by the HEGRA-array,
in the context of the SPB model it must also be an efficient proton accelerator.

Accepted by A&A

For preprints contact: afm@tp4.rub.de

The Gamma-ray Bright BL Lac Object RX J1211+2242

V. Beckmann1,2, P. Favre3, F. Tavecchio4, T. Bussien5, J. Fliri6 and A. Wolter7

1 NASA Goddard Space Flight Center, Code 661, Greenbelt, MD 20771, USA
2 Joint Center for Astrophysics, Department of Physics, University of Maryland, Baltimore County, MD 21250, USA
3 INTEGRAL Science Data Centre, Chemin d’ Écogia 16, CH-1290 Versoix, Switzerland
4 Osservatorio Astronomico di Brera, via E. Bianchi 46, I-23807 Merate, Italy
5 École Polytechnique Fédérale de Lausanne, CH-1015 Lausanne, Switzerland
6 Universitäts-Sternwarte München, Scheinerstraße 1, D-81679 München, Germany
7 Osservatorio Astronomico di Brera, via Brera 28, I-20121 Milano, Italy
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RX J1211+2242 is an optically faint (B ' 19.2 mag) but X-ray bright (f2−10 keV = 5 × 10−12 erg cm−2 s−1) AGN,
which has been shown to be a BL Lac object at redshift z = 0.455. The ROSAT X-ray, Calar Alto optical, and
NVSS radio data suggest that the peak of the synchrotron emission of this object is at energies as high as several keV.
BeppoSAX observations have been carried out simultaneously with optical observations in order to extend the coverage
to higher energies. The new data indeed indicate a turn-over in the 2 − 10 keV energy region. We propose that RX
J1211+2242 is the counterpart of the unidentified EGRET source 3EG J1212+2304, making it a gamma-ray emitter
with properties similar to, for example, Markarian 501 in its bright state, though being at a much larger distance.

Accepted by ApJ

For preprints contact: beckmann@milkyway.gsfc.nasa.gov

For preprints via WWW: http://arXiv.org/abs/astro-ph/0403091

Radio-Optical Flux Behavior and Spectral Energy Distribution of the Intermediate
Blazar GC 0109+224

Stefano Ciprini1,2, Gino Tosti1,2, Harri Teräsranta3, and Hugh D. Aller4

1 Physics Department and Astronomical Observatory, University of Perugia, via Pascoli, 06123 Perugia, Italy
2 INFN Perugia Section, via Pascoli, 06123 Perugia, Italy
3 Metsähovi Radio Observatory, Helsinki University of Technology, 02540, Kylmälä, Finland
4 Department of Astronomy, Dennison Bldg., University of Michigan, Ann Arbor, MI 48109, USA

About twenty years of radio observations in five bands (from 4.8 to 37 GHz) of the BL Lac object GC 0109+224 (S2
0109+22, RGB J0112+227), are presented and analysed together with the optical data. Over the past ten years this
blazar has exhibited enhanced activity. There is only weak correlation between radio and optical flares delays, usually
protracted on longer timescales in the radio with respect to the optical. In some cases no radio flare counterpart was
observed for the optical outbursts. The radio variability, characterised by peaks superposition, shows hints of some
characteristic timescales (around the 3-4 years), and a fluctuation mode between the flickering and the shot noise.
The reconstructed spectral energy distribution, poorly monitored at high energies, is preliminarily parameterised with
a synchrotron-self Compton description. The smooth synchrotron continuum, peaked in the near-IR-optical bands,
strengthens the hypothesis that this source could be an intermediate blazar. Moreover the intense flux in millimetre
bands, and the optical and X-ray brightness, might suggest a possible detectable gamma-ray emission.

Accepted by MNRAS

For preprints contact: stefano.ciprini@pg.infn.it

Preprint: astro-ph/0401271

Evolution of BL Lacertae Host Galaxies

Jochen Heidt1, Mirko Tröller1,2, Kari Nilsson3, Klaus Jäger4, Leo Takalo3, Rami Rekola3, and Aimo

Sillanpää3

1 Landessternwarte Heidelberg, Königstuhl, D−69117 Heidelberg, Germany
2 Metsähovi Radio Observatory, Metsähovintie 114, FIN-02540 Kylmälä, Finland
3 Tuorla Observatory, FIN−21500 Piikkiö, Finland
4 Universitätssternwarte Göttingen, Geismarlandstr. 11, D−37083 Göttingen, Germany

We present and discuss deep, high-resolution I-band images of 24 BL Lac objects between z = 0.3 and 1.3 taken with
the Nordic Optical Telescope (NOT) and the ESO-NTT and VLT telescopes. In addition, new redshifts for the BL
Lac objects PKS 0406+121, PKS 0426-380 and PKS 1519-273 are reported.
In 17/24 (71%) of the BL Lac objects, we detected an underlying nebulosity, in 11/17 for the first time. We assigned
the underlying nebulosity to the BL Lac host galaxy in 11 cases spanning the redshift range z = 0.3-1. The remaining
6 BL Lac objects have either intervening galaxies (S4 0218+35, PKS 0426-380), no redshift (MH 2133-449) or are
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probably misidentified (Q 0230+3429, B2 0937+26, MS 2347.4+1924).
Restricting ourselves to the 11 BL Lac objects (< z > = 0.6), where a core and host galaxy was detected, we find that
their host galaxies are luminous (MI = -25.2±0.8) and large (re = 10.5±7 kpc). They are on average about 0.6 mag
brighter than BL Lac host galaxies at z ∼ 0.3 indicative of evolution, whereas their half-light radii are similar.
By combining our data with literature data at low-redshift and applying evolutionary models to them, we show that
the properties of the host galaxies of BL Lac objects up to z ∼ 1 are compatible with passively evolving elliptical
galaxies formed at a redshift of z ∼ 2 (13 Gyrs ago in our adopted cosmology).
Our results, however, are affected by an unavoidable luminosity bias and need to be confirmed. Future prospects
are described. If they could be confirmed, host galaxies of low-luminosity radio-loud AGN (BL Lac/FR I) have very
similar properties to the hosts of radio-quiet QSOs and high-luminosity radio-loud AGN (radio-loud QSO/FR II) over
a wide redshift range. This supports the picture of the ”Grand Unification” in which AGN activity is a transient
phenomenon in galaxy evolution.

Accepted by A&A
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A Multifrequency Analysis of Radio Variability of Blazars

A. Ciaramella1,7, C. Bongardo2, H.D. Aller3, M.F. Aller3, G. De Zotti2, A. Lähteenmaki4, G. Longo5,6,

L. Milano5,6, R. Tagliaferri1,7, H. Teräsranta4, M. Tornikoski4, S. Urpo4

1 Dipartimento di Matematica ed Informatica, Università di Salerno, via S. Allende, Baronissi (Sa), Italy
2 INAF–Osservatorio Astronomico di Padova, Vicolo dell’Osservatorio 5, I-35122 Padova, Italy
3 Dept. of Astronomy, Dennison Bldg., U. Michigan, Ann Arbor, MI 48109, USA
4 Metsähovi Radio Observatory, 02540 Kylmälä, Finland
5 Dipartimento di Scienze Fisiche, Università Federico II, via Cinthia 6, I-80126 Napoli, Italy
6 INFN - Sezione di Napoli, via Cinthia 6, I-80126 Napoli, Italy
7 INFM - Sezione di Salerno, via S. Allende, Baronissi (SA), Italy

We have carried out a multifrequency analysis of the radio variability of blazars, exploiting the data obtained during
the extensive monitoring programs carried out at the University of Michigan Radio Astronomy Observatory (UMRAO,
at 4.8, 8, and 14.5 GHz) and at the Metsähovi Radio Observatory (22 and 37 GHz). Two different techniques detect,
in the Metsähovi light curves, evidences of periodicity at both frequencies for 5 sources (0224 + 671, 0945 + 408,
1226 + 023, 2200 + 420, and 2251 + 158). For the last three sources consistent periods are found also at the three
UMRAO frequencies and the Scargle (1982) method yields an extremely low false-alarm probability. On the other
hand, the 22 and 37 GHz periodicities of 0224+671 and 0945+408 (which were less extensively monitored at Metsähovi
and for which we get a significant false-alarm probability) are not confirmed by the UMRAO database, where some
indications of ill-defined periods about a factor of two longer are retrieved. We have also investigated the variability
index, the structure function, and the distribution of intensity variations of the most extensively monitored sources.
We find a statistically significant difference in the distribution of the variability index for BL Lac objects compared to
flat-spectrum radio quasars (FSRQs), in the sense that the former objects are more variable. For both populations the
variability index steadily increases with increasing frequency. The distribution of intensity variations also broadens
with increasing frequency, and approaches a log-normal shape at the highest frequencies. We find that variability
enhances by 20–30% the high frequency counts of extragalactic radio-sources at bright flux densities, such as those
of the WMAP and Planck surveys. In all objects with detected periodicity we find evidence for the existence of
impulsive signals superimposed on the periodic component.

Accepted by A&A

For preprints contact: bongardo@pd.astro.it

For preprints via WWW: http://arxiv.org/abs/astro-ph/0401501

A Physical Classification Scheme for Blazars
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Hermine Landt1,2,3, Paolo Padovani1,4,5, Eric S. Perlman6, Paolo Giommi7

1 Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218, USA
2 Hamburger Sternwarte, Gojenbergsweg 112, D-21029 Hamburg, Germany
3 Current address: Harvard-Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge, MA 02138, USA
4 Affiliated with the Space Telescope Division of the European Space Agency, ESTEC, Noordwijk, The Netherlands
5 Current address: European Southern Observatory, Karl-Schwarzschild-Str. 2, D-85748 Garching bei München, Ger-
many
6 Joint Center for Astrophysics, University of Maryland, 1000 Hilltop Circle, Baltimore, MD 21250, USA
7 ASI Science Data Center, c/o ESRIN, Via G. Galilei, I-00044 Frascati, Italy

Blazars are currently separated into BL Lacertae objects (BL Lacs) and flat spectrum radio quasars (FSRQ) based on
the strength of their emission lines. This is done rather arbitrarily by defining a diagonal line in the Ca H&K break
value – equivalent width plane, following Marchã et al. We readdress this problem and put the classification scheme
for blazars on firm physical grounds. We study ∼ 100 blazars and radio galaxies from the Deep X-ray Radio Blazar
Survey (DXRBS) and 2 Jy radio survey and find a significant bimodality for the narrow emission line [OIII] λ5007.
This suggests the presence of two physically distinct classes of radio-loud AGN. We show that all radio-loud AGN,
blazars and radio galaxies, can be effectively separated into weak- and strong-lined sources using the [OIII] λ5007 –
[OII] λ3727 equivalent width plane. This plane allows one to disentangle orientation effects from intrinsic variations
in radio-loud AGN. Based on DXRBS, the strongly beamed sources of the new class of weak-lined radio-loud AGN
are made up of BL Lacs at the ∼ 75 per cent level, whereas those of the strong-lined radio-loud AGN include mostly
(∼ 97 per cent) quasars.

Accepted by MNRAS

For preprints contact: hlandt@cfa.harvard.edu

Helical Jets in Blazars. Interpretation of the Multifrequency Long-Term Variability of
AO 0235+16

Luisa Ostorero1, Massimo Villata2 and Claudia M. Raiteri2

1 Landessternwarte Heidelberg-Königstuhl, Königstuhl 12, D-69117 Heidelberg, Germany
2 Istituto Nazionale di Astrofisica (INAF), Osservatorio Astronomico di Torino, Via Osservatorio 20, 10025 Pino Tori-
nese (TO), Italy

The long-term variability of the multiwavelength blazar emission can be interpreted in terms of orientation variations
of a helical, inhomogeneous, non-thermally emitting jet, possibly caused by the orbital motion of the parent black
hole in a binary system (Villata & Raiteri 1999). The helical-jet model is here applied to explain the quasi-periodic
radio-optical light curves and the broad-band spectral energy distributions (SEDs) of the BL Lac object AO 0235+16.
Through a suitable choice of the model parameters, the helix rotation can well account for the periodicity of the main
radio and optical outbursts and for the corresponding SED variability, while the interspersed minor radio events could
be interpreted as due either to some local distortions of the helical structure or to other phenomena contributing to
the source emission. In particular, the probable existence of flow instabilities provides a viable interpretation for the
non-periodic features.

Accepted by A&A
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Radio Spectra of a Sample of X-ray Selected BL Lacs

Francesca Cavallotti1, Anna Wolter1, John T. Stocke2 and Travis A. Rector3

1 Osservatorio Astronomico di Brera, via Brera 28, 20121, Milano, Italy
2 Center for Astrophysics and Space Astronomy, University of Colorado, Boulder, CO 80309-0389, USA
3 University of Alaska, 3211 Providence Dr., BMB 212, Anchorage, AK 99508, USA
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We present simultaneous multifrequency radio observations for a complete subsample of 26 XBLs from the Einstein

Extended Medium-Sensitivity Survey, obtained with the Very Large Array (VLA). Spectra are computed using fluxes
at 20, 6 and 3.6 cm. Unlike many radio selected samples, the EMSS did not impose any criterion on the radio spectrum
to identify BL Lac objects. It is therefore possible to investigate the intrinsic radio spectral slope distribution and
to determine the effect produced by this selection criterion. We find that 15% of the observed objects do not meet
the flat-spectrum criterion imposed on some other BL Lac samples. A dataset that includes non-simultaneous data
(that are also taken with different VLA configurations) shows an even higher percentage of steep spectrum sources.
This effect can be ascribed to a larger fraction of extended flux detected with the more compact VLA configuration.
Possible biases introduced by the flat–radio-spectrum criterion in the radio-selected BL Lac samples cannot explain
the discrepancies observed in the evolutionary properties of Radio and X-ray selected samples of BL Lacs.

Accepted by A&A

For preprints contact: anna@brera.mi.astro.it
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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@uaa.alaska.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://hosting.uaa.alaska.edu/aftar/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.
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