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Journal Abstracts

Variations of the TeV energy spectrum at different flux levels of Mkn 421 observed with
the HEGRA system of Cherenkov telescopes

F. Aharonian1, A. Akhperjanian7, M. Beilicke4, K. Bernlöhr1, H. Börst5, H. Bojahr6, O. Bolz1,
T. Coarasa2, J. Contreras2, J. Cortina2, L. Costamante1, S. Denninghoff2, V. Fonseca3, M. Girma1,
N. Götting4, G. Heinzelmann4, G. Hermann1, A. Heusler1, W. Hofmann1, D. Horns1, I. Jung1,
R. Kankanyan1, M. Kestel2, J. Kettler1, A. Kohnle1, A. Konopelko1, H. Kornmeyer2, D. Kranich2,
H. Krawczynski1,9, H. Lampeitl1, M. Lopez3, E. Lorenz2, F. Lucarelli3, O. Mang5, H. Meyer6, R. Mirzoyan2,
M. Milite4, A. Moralejo3, E. Ona3, M. Panter1, A. Plyasheshnikov1,8, G. Pühlhofer1, G. Rauterberg5,
R. Reyes2, W. Rhode6, J. Ripken4, G. Rowell1, V. Sahakian7, M. Samorski5, M. Schilling5, M. Siems5,
D. Sobzynska2,10, W. Stamm5, M. Tluczykont4, H.J. Völk1, C. A. Wiedner1, W. Wittek2, and R. A. Remillard11

1 Max-Planck-Institut für Kernphysik, Postfach 103980, D-69029 Heidelberg, Germany
2 Max-Planck-Institut für Physik, Föhringer Ring 6, D-80805 München, Germany
3 Universidad Complutense, Facultad de Ciencias F́ısicas, Ciudad Universitaria, E-28040 Madrid, Spain
4 Universität Hamburg, Institut für Experimentalphysik, Luruper Chaussee 149, D-22761 Hamburg, Germany
5 Universität Kiel, Institut für Experimentelle und Angewandte Physik, Leibnizstraße 15-19, D-24118 Kiel, Germany
6 Universität Wuppertal, Fachbereich Physik, Gaußstr.20, D-42097 Wuppertal, Germany
7 Yerevan Physics Institute, Alikhanian Br. 2, 375036 Yerevan, Armenia
8 On leave from Altai State University, Dimitrov Street 66, 656099 Barnaul, Russia
9 Now at Yale University, P.O. Box 208101, New Haven, CT 06520-8101, USA
10 Home institute: University Lodz, Poland
11 Center for Space Research, MIT, Cambridge, MA02139

The nearby BL Lacertae (BL Lac) object Markarian 421 (Mkn 421) at a red shift z = 0.031 was observed to undergo
strong TeV γ-ray outbursts in the observational periods from December 1999 until May 2001. The time averaged flux
level F (E > 1 TeV) in the 1999/2000 season was (1.43± 0.04) ·10−11 ph cm−2 s−1, whereas in the 2000/2001 season
the average integral flux increased to (4.19 ± 0.04) ·10−11 ph cm−2 s−1. Both energy spectra are curved and well fit
by a power law with an exponential cut-off energy at 3.6(+0.4 − 0.3)stat(+0.9 − 0.8)sys TeV. The respective energy
spectra averaged over each of the two time periods indicate a spectral hardening for the 2000/2001 spectrum. The
photon index changes from 2.39±0.09stat for 1999/2000 to 2.19±0.02stat in 2000/2001. The energy spectra derived for
different average flux levels ranging from 0.5 to 10 ·10−11 ph cm−2 s−1 follow a clear correlation of photon index and
flux level. Generally, the energy spectra are harder for high flux levels. ¿From January to April 2001 Mkn 421 showed
rapid variability (doubling time as short as 20 minutes), accompanied with a spectral hardening with increasing flux
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level within individual nights. For two successive nights (MJD 51989-51991, March 21-23,2001), this correlation of
spectral hardness and change in flux has been observed within a few hours. The cut-off energy for the Mkn 421 TeV
spectrum remains within the errors constant for the different flux levels and differs by ∆E = 2.6± 0.6stat± 0.6sys TeV
from the value determined for Mkn 501. This indicates that the observed exponential cut-off in the energy spectrum
of Mkn 421 is not solely caused by absorption of multi-TeV photons by pair-production processes with photons of the
extragalactic near/mid infrared background radiation.

Accepted by A&A 393, 89-99 (2002)

For preprints contact: Dieter.Horns@mpi-hd.mpg.de

For preprints via ftp or WWW: http://xxx.lanl.gov/abs/astro-ph/0205499

Particle acceleration in rotating and shearing jets from AGN

F.M. Rieger 1,2, K. Mannheim 1

1 Institut für Theoretische Physik und Astrophysik, Am Hubland, D-97074 Würzburg, Germany
2 Universitäts-Sternwarte Göttingen, Geismarlandstr. 11, D-37083 Göttingen, Germany

We model the acceleration of energetic particles due to shear and centrifugal effects in rotating astrophysical jets. The
appropriate equation describing the diffusive transport of energetic particles in a collisionless, rotating background
flow is derived and analytical steady state solutions are discussed. In particular, by considering velocity profiles from
rigid, over flat to Keplerian rotation, the effects of centrifugal and shear acceleration of particles scattered by magnetic
inhomogeneities are distinguished. In the case where shear acceleration dominates, it is confirmed that power law
particle momentum solutions f(p) ∝ p−(3+α) exist, if the mean scattering time τc ∝ pα is an increasing function of
momentum. We show that for a more complex interplay between shear and centrifugal acceleration, the recovered
power law momentum spectra might be significantly steeper but flatten with increasing azimuthal velocity due to the
increasing centrifugal effects. The possible relevance of shear and centrifugal acceleration for the observed extended
emission in AGN is demonstrated for the case of the jet in the quasar 3C273.

Accepted by A&A

For preprints contact: frieger@uni-sw.gwdg.de

For preprints via WWW: http://arxiv.org/abs/astro-ph/0210286 or www.uni-sw.gwdg.de/∼frieger/publication.html

On the central black hole mass in Mkn 501

F.M. Rieger 1,2, K. Mannheim 1

1 Institut für Theoretische Physik und Astrophysik, Am Hubland, D-97074 Würzburg, Germany
2 Universitäts-Sternwarte Göttingen, Geismarlandstr. 11, D-37083 Göttingen, Germany

We analyse the apparent disagreement between the mass estimates of the central black hole(s) in Mkn 501 based on
(i) the observations of the host galaxy, (ii) the high energy (HE) emission mechanism, and (iii) the modulation of the
beamed radiation by a black hole (BH) binary system. While method (i) seems to imply a central mass >∼ 5× 108M�,
method (ii) suggests a BH mass less than � 6× 107M�. We critically discuss the estimates inferred from (i) showing
that current uncertainties may permit a central mass as low as � (2− 3)× 108M�. We demonstrate that in this case
the estimates (i) and (ii) might be brought into agreement by assuming a binary BH system where the jet dominating
the HE emission originates from the less massive (secondary) BH as suggested by method (iii). On the other hand,
if Mkn 501 has in fact a high central BH mass of order 109M�, a change of fundamental assumptions seems to be
required in the context of several HE emission models. We show, that in this case a binary scenario following (iii)
may be still possible if the jet which dominates the emission emerges from the more massive (primary) BH and if the
binary evolution passes through phases of super-Eddington accretion and/or decreased conversion efficiency.

Accepted by A&A

For preprints contact: frieger@uni-sw.gwdg.de
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For preprints via WWW: http://arxiv.org/abs/astro-ph/0210326 or www.uni-sw.gwdg.de/∼frieger/publication.html

The Sub-Luminal Parsec-scale Jet of Mkn 501

P. G. Edwards1 and B. G. Piner2

1 Institute of Space and Astronautical Science, Yoshinodai, Sagamihara, Kanagawa 229-8510, Japan
2 Department of Physics & Astronomy, Whittier College, 13406 E. Philadelphia St., Whittier CA 90608, U.S.A.

We have combined Very Long Baseline Interferometry (VLBI) data from several programs in order to resolve differences
in reported parsec-scale jet speeds for the TeV gamma-ray source Mkn 501. Data from the VLBA 2cm survey, and
8 and 15 GHz data from the Radio Reference Frame Image Database, have been combined with data from a 5 GHz
VSOP Space VLBI observation to determine the apparent motions of jet components in this source. The combined
data set consists of 12 observations between April 1995 and July 1999. Four jet components are detected at most
epochs, all of which are clearly sub-luminal (i.e. with apparent speeds < c), and two of which appear stationary. The
established TeV gamma-ray sources Mkn 501 and Mkn 421 thus both have sub-luminal parsec-scale jets, in contrast to
the apparently super-luminal jets of the majority of >100 MeV sources detected by EGRET. No new VLBI component
has emerged from the core following the extended TeV high-state in 1997, again in contrast to the general behavior of
>100 MeV gamma-ray sources.

Accepted by ApJ

For preprints contact: pge@vsop.isas.ac.jp

Redshifts of Candidate Gamma-ray Blazars

J.P. Halpern1, M. Eracleous2 and J. R. Mattox3

1 Department of Astronomy, Columbia University, New York, NY, 10025-6601, USA
2 Department of Astronomy and Astrophysics, The Pennsylvania State University, 525 Davey Laboratory, University
Park, PA 16802, USA
3 Department of Physics & Astronomy, Francis Marion University, Florence, SC 29501-0547, USA

We identify 16 optical counterparts of blazars that have been suggested as sources of high-energy gamma-ray emission
detected by the EGRET instrument on CGRO . Nine new redshifts are obtained, as well one contradiction and two
confirmations of published redshifts, ranging from z = 0.566 to z = 3.00. The optical spectra of four objects are
featureless, including high signal-to-noise spectra of the likely counterparts of 3EG J0433+2908 and GeV J0508+0540,
which, if at low redshift, would be attractive targets to search for TeV emission using atmospheric Cerenkov telescopes
because they emit above 10 GeV. However, the combination of spectroscopy and CCD imaging of those objects shows
no evidence for their underlying host galaxies, which probably means that z > 0.3, diminishing their prospects as TeV
sources.

Accepted by The Astronomical Journal

For preprints contact: jules@astro.columbia.edu

For preprints via ftp or WWW: http://www.astro.columbia.edu/˜ jules/egret.ps.gz

Detection of Optical Synchrotron Emission from the Radio Jet of 3C 279

C. C. Cheung1

1 Department of Physics, MS 057, Brandeis University, Waltham, MA 02454

We report the detection of optical and ultraviolet emission from the kiloparsec scale jet of the well-known quasar
3C 279. A bright knot, discovered in archival V and U band Hubble Space Telescope Faint Object Camera images,
is coincident with a peak in the radio jet ∼0.6” from the nucleus. The detection was also confirmed in Wide Field
Planetary Camera-2 images. Archival Very Large Array and MERLIN radio data are also analyzed which help to
show that the high-energy optical/UV continuum, and spectrum, are consistent with a synchrotron origin from the
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same population of relativistic electrons responsible for the radio emission.

Accepted by ApJL

For preprints contact: ccheung@brandeis.edu

http://arXiv.org/abs/astro-ph/0210194
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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@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.
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