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M. Dovčiak et al.

18 X-ray polarimetry and radio-quiet AGN 122

G. Matt

19 The soft X-ray polarization in obscured AGN 130

S. Bianchi et al.

20 The polarization of complex X-ray sources 136

R. W. Goosmann

21 Polarization of Compton X-rays from jets in AGN 142

A. McNamara et al.

22 Polarization of X-ray lines from galaxy clusters and elliptical

galaxies 146

I. V. Zhuravleva et al.

23 Polarization characteristics of rotation-powered pulsars 150

A. K. Harding

24 Polarized X-rays from magnetized neutron stars 157

D. Lai et al.

25 Polarization properties of X-ray millisecond pulsars 168

J. Poutanen

26 X-ray polarization signatures of neutron stars 176

P. Ghosh

27 Polarization from the oscillating magnetized accretion torus 182

J. Horák, M. Bursa

28 X-ray polarization from accreting white dwarfs and associated

systems 187

K. Wu et al.

29 Polarization of pulsar wind nebulae 195

N. Bucciantini

www.cambridge.org/9780521191845
www.cambridge.org


Cambridge University Press & Assessment
978-0-521-19184-5 — X-ray Polarimetry
Edited by Ronaldo Bellazzini, Enrico Costa, Giorgio Matt, Gianpiero Tagliaferri 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Contents vii

30 X-ray polarization of gamma-ray bursts 202

D. Lazzati

31 Central engine afterglow from GRBs and the polarization signature 209

Y. Z. Fan

32 GRB afterglow polarimetry past, present and future 215

S. Covino

33 Gamma-ray polarimetry with SPI 222

A. J. Dean

34 INTEGRAL/IBIS observations of the Crab nebula and

GRB 041219A polarization 230

P. Laurent et al.

35 Fermi results on the origin of high-energy emission in pulsars 238

S. McGlynn et al.

36 Diagnostics of the evolution of spiral galaxies in a cluster

environment 243
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K. T. Chyży Astronomical Observatory of the Jagiellonian University, ul. Orla 171,

30-244 Krakòw, Poland

O. Citterio INAF – Osservatorio Astronomico di Brera, Via Bianchi 46, 23807

Merate (LC), Italy

T. P. Connor University of New Hampshire, 8 College Road, Durham, NH 03824,

USA

E. Costa INAF – IASF – Roma, Via Fosso del Cavaliere 100, 00130 Rome, Italy

V. Cotroneo INAF – Osservatorio Astronomico di Brera, Via Bianchi 46, 23807

Merate (LC), Italy

S. Covino INAF – Osservatorio Astronomico di Brera, Via Bianchi 46, 23807

Merate (LC), Italy

R. Cowsik Washington University in St. Louis, Department of Physics, One

Brookings Drive, St. Louis, MO 63130, USA

A. J. Dean University of Southampton, School of Physics and Astronomy,

Southampton, SO17 1BJ, UK

P. Deines-Jones NASA – Goddard Space Flight Center, Greenbelt, MD 20771,

USA

G. O. Depaola Facultad de Matemática,Astronomía y Física, Universidad Nacional

de Córdoba, Medina Allende s/n, 5008 Córdoba, Argentina

www.cambridge.org/9780521191845
www.cambridge.org


Cambridge University Press & Assessment
978-0-521-19184-5 — X-ray Polarimetry
Edited by Ronaldo Bellazzini, Enrico Costa, Giorgio Matt, Gianpiero Tagliaferri 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

List of contributors xi

S. Di Cosimo INAF – IASF – Roma, Via Fosso del Cavaliere 100, 00130 Rome,

Italy

G. Di Persio INAF – IASF – Roma, Via Fosso del Cavaliere 100, 00130 Rome,

Italy

K. Dolag Max Planck Institute for Astrophysics, Karl-Schwarzschild-Str. 1,

Postfach 1317, 85741 Garching, Germany
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Preface

Advances in X-ray astronomy over the almost five decades since the first rockets

were launched have been impressive in the domains of imaging, spectroscopy and

timing. On the contrary, polarimetry has not progressed much since the historic

results of the Columbia team headed by Bob Novick with rockets and with the

OSO-8 satellite. The introduction, since Einstein, of X-ray telescopes and imaging

detectors produced a dramatic jump in the sensitivity of X-ray missions. Polarimetry

based on the conventional techniques of Bragg diffraction and Compton scattering

has suffered from the increased mismatching in terms of sensitivity which resulted

in the preclusion of the whole extragalactic sky. Moreover the shift from satellites

stabilized on one axis to those stabilized on three axes made cumbersome the

hosting of polarimeters, which needed the rotation of the whole instrument, in the

focal plane of telescopes. As a consequence no polarimeter was included in the final

design of Einstein, Chandra and XMM-Newton.

The advent of a new generation of detectors, to be combined with large area

X-ray telescopes, has renewed interest in X-ray polarimetry, as demonstrated by

the several polarimetric missions recently proposed. One of them, GEMS, has been

recently selected by NASA within the SMEX program, with a launch due in 2014.

There are discussions in Italy about the possibility of a national X-ray mission

including polarimetry, to be launched in the same time frame. On a longer time

frame and more ambitious scale, it should not be forgotten that a polarimeter is one

of the focal plane instruments of the proposed ESA/JAXA/NASA International

X-ray Observatory, IXO.

These new instruments, although based on traditional gas counters in the

proportional-multiplication regime, benefit from the fantastic improvements, in

terms of fine subdivision, introduced by VLSI electronics. It is worth noting that

a similar evolution toward finely subdivided detectors has also rejuvenated the

field of scattering polarimetry, both in the hard X-ray range and in the domain of

future Compton telescopes. It is reasonable to expect that some of the proposed

xix
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xx Preface

experiments will be launched in the next few years, along with GEMS, providing

the scientific community with real data.

In parallel with this evolution of the experimental landscape, in recent years

we have had significant progress in theoretical studies. The improved knowledge

of X-ray emission in astrophysical sources, deriving from imaging, spectroscopic,

and timing data, often makes it possible to predict in detail the polarization prop-

erties of such emission. For instance, the present knowledge on magnetars, on

accretion onto black holes or on jets in blazars and in microquasars allows us

to identify polarization measurements with the capability to confirm or disprove

current scenarios.

We believed therefore that, five years after the Conference in Stanford, the time

was ripe to organize a conference on X-ray polarimetry with the aim of discussing

the present status and perspectives of instruments as well as reviewing and dis-

cussing theoretical models. Our aim was not only to gather the community actively

involved in the field (both on the instrumental and theoretical sides), but also and

foremost to stimulate the interest of a wider community, which so far suffered the

lack of observational perspectives. ‘The Coming of Age of X-ray Polarimetry’con-

ference was held in Rome, at the Center for American Studies in Via Caetani 32,

on 27-30 April 2009. This book collects the Proceedings of the conference.

It is a pleasure here to thank the Center for American Studies, chaired by Senator

Professor Giuliano Amato and directed by Professor Karim Mezran, for allowing

us to hold our conference in their beautiful library, even if our topics were a little

bit off their humanistic mainstream. We appreciated very much the courtesy and

willingness to help of the library staff; the participants were also stunned by the

richness and beauty of the library rooms inside the historic building.

We also thank the representatives of organizing science institutions and of ASI

who kindly attended the opening of the conference.

Gabriella Ardizzoia and Rachele Millul performed, with their usual competence

and kindness, the never sufficiently appreciated secretarial work. Riccardo Cam-

pana, Ettore Del Monte, Yuri Evangelista and Fabio Muleri provided invaluable

help in the organization of the conference and in the editing of this book. Andrea

Marinucci and Francesco Tamborra also helped during the conference. Last but not

least, we want to thank Sergio di Cosimo. Without him, neither the conference nor

this book could ever have became a reality.

The success of a conference is eventually determined by the number of partici-

pants and the quality of their contributions, and by the liveliness of the scientific

discussions, both during the formal sessions and at coffee breaks, lunches, dinners,

etc. It is not appropriate for us to judge the success of the conference we organized.

We can only say that at the end we felt extremely relieved and satisfied.
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Preface xxi

Therefore, we want to thank warmly all the participants for this, as well as for

providing their contributions in written form, which the reader will find in the

following pages.

Ronaldo Bellazzini

Enrico Costa

Giorgio Matt

Gianpiero Tagliaferri
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