SUZAKU 2011

Exploring the X-ray Universe: Suzuku und Beyond

Pdlo Alto, Cdlifornia, USA 20-22 July 2011

EDITORS

Rob Petre
GSFC/NASA, Greenbelt, MD, USA

Kauzuhisu Mitsudu
ISAS/JAXA, Kuhagawd, Japah

Lorella Angelini
GSFC/NASA, Greenbelt, MD, USA

SPONSORING ORGANIZATIONS
NASA
JAXA

Melville, New York, 2012

American Institute
of Physics AIP | CONFERENCE PROCEEDINGS W 1427



Editors

Rob Petre
GSFC/NASA

Code 662

Greenbelt, MD 20771
USA

E-mail: robert.petre-1(@nasa.gov

Kazuhisa Mitsuda

3-1-1 Yoshinodai, Sagamihara
Kanagawa 229-8510

Japan

E-mail: mitsuda@astro.isas.jaxa.jp

Lorella Angelini
GSFC/NASA

Code 661

Greenbelt, MD 20771
USA

E-mail: lorella.angelini-1(@nasa.gov

Authorization to photocopy items for internal or personal use, beyond the free copying
permitted under the 1978 U.S. Copyright Law (see statement below), is granted by the
American Institute of Physics for users registered with the Copyright Clearance Center (CCC)
Transactional Reporting Service, provided that the base fee of $30.00 per copy is paid directly
to CCC, 222 Rosewood Drive, Danvers, MA 01923, USA: http://www.copyright.com. For
those organizations that have been granted a photocopy license by CCC, a separate system of
payment has been arranged. The fee code for users of the Transactional Reporting Services is:
978-0-7354-1010-7/12/$30.00

© 2012 American Institute of Physics
No claim is made to original U.S. Government works.

Permission is granted to quote from the AIP Conference Proceedings with the customary
acknowledgment of the source. Republication of an article or portions thereof (e.g., extensive
excerpts, figures, tables, etc.) in original form or in translation, as well as other types of reuse
(e.g., in course packs) require formal permission from AIP and may be subject to fees. As a
courtesy, the author of the original proceedings article should be informed of any request for
republication/reuse. Permission may be obtained online using RightsLink. Locate the article
online at http://proceedings.aip.org, then simply click on the RightsLink icon/“Permissions/
Reprints” link found in the article abstract. You may also address requests to: AIP Office of
Rights and Permissions, Suite 1NO1, 2 Huntington Quadrangle, Melville, NY 11747-4502,
USA; Fax: 516-576-2450; Tel.: 516-576-2268; E-mail: rights@aip.org.

L.C. Catalog Card No. 2011945132

ISBN 978-0-7354-1010-7 (Original Print)
ISSN 0094-243X

Printed in the United States of America



AIP Conference Proceedings, Volume 1427
SUZAKU 2011
Exploring the X-ray Universe: Suzaku and Beyond

Table of Contents

Preface: SUZAKU 2011—Exploring the X-ray Universe: Suzaku and
Beyond
Rob Petre, Kazuhisa Mitsuda, and Lorella Angelini

PRESENTATIONS DAY 1

Baryons in the outskirts of the X-ray brightest galaxy cluster
A. Simionescu, S. W. Allen, A. Mantz, N. Werner, and Y. Takei

The outer limits of galaxy clusters: Observations to the virial radius with
Suzaku, XMM, and Chandra
Eric D. Miller, Marshall Bautz, Jithin George, Richard Mushotzky, David
Davis, and J. Patrick Henry

Metals in the intracluster medium
Kyoko Matsushita, Kosuke Sato, Eri Sakuma, and Takayuki Tamura

Resonant scattering in NGC 5044 and NGC 5813
J. de Plaa, I. Zhuravleva, N. Werner, J. S. Kaastra, E. Churazov,
and Y. G. Grange

Charge exchange X-ray emission in the heliosphere and beyond
Dimitra Koutroumpa

Wide-band and intensity-related spectral analysis of Cygnus X-1 with
Suzaku
Shin’ya Yamada

Suzaku observations of 4U 1957+11: The most rapidly spinning black
hole in the galaxy?
Michael A. Nowak, Jorn Wilms, Katja Pottschmidt, Norbert Schulz, Jon
Miller, and Dipankar Maitra

13

21

29

33

40

48



Supergiant X-ray binaries observed by Suzaku
A. Bodaghee, J. A. Tomsick, J. Rodriguez, S. Chaty, K. Pottschmidt,
R. Walter, and P. Romano

First X-ray detection from a bow shock region of a runaway star,
BD+43°3654, with Suzaku
Y. Terada, M. S. Tashiro, A. Bamba, R. Yamazaki, H. Seta, T. Kouzu,
and S. Koyama

A Suzaku view of cyclotron line sources and candidates
K. Pottschmidt, S. Suchy, E. Rivers, R. E. Rothschild, D. M. Marcu,
L. Barragan, M. Kihnel, F. Flrst, F. Schwarm, I. Kreykenbohm,
J. Wilms, G. Schonherr, 1. Caballero, A. Camero-Arranz, A. Bodaghee,
V. Doroshenko, D. Klochkov, A. Santangelo, R. Staubert, P. Kretschmar,
C. Wilson-Hodge, M. H. Finger, and Y. Terada

Recent Suzaku studies of the X-ray emission from magnetars
Teruaki Enoto, Yujin E. Nakagawa, Toshio Nakano, Hiroyuki Nishioka,
Tetsuya Yasuda, Yukikatsu Terada, Takanori Sakamoto, Kazuo
Makishima, and Suzaku Magnetar Members

DAY 2

Discovery of recombining plasmas in mixed-morphology supernova
remnants
Hiroya Yamaguchi

Progenitor metallicity of Kepler's supernova
Sangwook Park, Carles Badenes, John P. Hughes, Patrick O. Slane, Koji
Mori, Ryohei Kaida, David N. Burrows, and Jae-Joon Lee

A detailed Suzaku study of an evolved SNR, the Cygnus Loop
Hiroyuki Uchida, Hiroshi Tsunemi, Satoru Katsuda, Koji Mori, Hiroshi
Nakajima, and Masashi Kimura

Status and future of Suzaku
Kazuhisa Mitsuda

XIS status report
M. Tsujimoto

Vi

52

56

60

68

79

87

94

102

107



Status report of the hard x-ray detector
Shin'ya Yamada and HXD Team

The six year results of Suzaku Wide-band All-Sky monitor
M. Ohno, Y. Hanabata, T. Uehara, T. Takahashi, M. Mizuno,
Y. Fukazawa, K. Yamaoka, S. Sugita, N. Ohmori, M. Akiyama,
M. Yamauchi, T. Yasuda, Y. Terada, W. lwakiri, K. Takahara,
M. Asahina, S. Kobayashi, M. Tashiro, M. Kokubun, T. Takahashi,
Y. E. Nakagawa, Y. Urata, P. Tsai, C.-J. Chuang, K. Nakazawa,
K. Makishima, T. Murakami, and H. Tajima

X-ray studies of classical novae with Suzaku
Dai Takei

Attempts toward understanding the formation of magnetars
T. Nakano, K. Makishima, K. Nakazawa, H. Uchiyama, and T. Enoto

The Suzaku view of Cyg X-1 over the two spectral states
Shunsuke Torii, Kazuo Makishima, Shin'ya Yamada, and Kazuhiro
Nakazawa

Multi-wavelength study of the first y-ray emitting LMXB XSS J12270-
4859
Kei Saitou, Masahiro Tsujimoto, Ken Ebisawa, Manabu Ishida, Koji
Mukai, Takahiro Nagayama, Shogo Nishiyama, and Poshak Gandhi

Suzaku/XMM/Chandra study of Fe K line complex in the nuclear region
of NGC 253
Ikuyuki Mitsuishi, Noriko Y. Yamasaki, and Yoh Takei

Systematic errors on black hole spin
Anne M. Lohfink, Christopher S. Reynolds, Richard F. Mushotzky,
and Michael A. Nowak

The unique Suzaku discovery of variability in the Compton-thick
absorber in NGC 4945
A. Marinucci, G. Risaliti, E. Nardini, S. Bianchi, G. Matt, and M. Elvis

Suzaku observations of the X-ray brightest fossil group ESO 3060170
Yuanyuan Su, Raymond White 111, Eric Miller, Jimmy Irwin, Evan
Million, Kawah Wong, Liyi Gu, and Renato Dupke

X-ray and gamma-ray studies of particle acceleration in supernova
remnants
Takaaki Tanaka and Fermi LAT Collaboration

vii

111

115

123

126

129

132

135

138

141

144

147



DAY 3

Probing relativistic astrophysics around SMBHSs: The Suzaku AGN spin
survey

C. S. Reynolds, L. W. Brenneman, A. M. Lohfink, M. L. Trippe,

J. M. Miller, R. C. Reis, M. A. Nowak, and A. C. Fabian

X-ray signatures of circumnuclear gas in AGN
T.J. Turner, L. Miller, and M. Tatum

Suzaku's view of inner disk eclipses in NGC 1365
Laura W. Brenneman, Guido Risaliti, and Martin Elvis

New insights on the accretion disk-winds connection in radio-loud AGNs
from Suzaku

F. Tombesi, R. M. Sambruna, J. N. Reeves, V. Braito, M. Cappi,

C. S. Reynolds, and R. F. Mushotzky

Evolution of the jet energetics revealed with the Suzaku observations of
giant radio galaxies

Naoki Isobe, Hiromi Seta, Makoto S. Tashiro, Gandhi Poshak,

and Matsuta Keiko

Uncovering local absorbed active galactic nuclei with swift and Suzaku
Lisa M. Winter

Probing quasar shutdown timescales with Hanny's Voorwerp
Daniel A. Evans, Kevin Schawinski, Shanil Virani, C. Megan Urry,
William C. Keel, Priyamvada Natarajan, Chris J. Lintott, Anna Manning,
Paolo Coppi, Sugata Kaviraj, Steven P. Bamford, Gyula I. G. Jdzsa,
Michael Garrett, Hanny van Arkel, Pamela Gay, and Lucy Fortson

Multiwavelength observations of ultra-luminous IR galaxies
Ezequiel Treister

Suzaku study of X-ray emission from the molecular clouds in the
Galactic center region
Masayoshi Nobukawa, Syukyo G. Ryu, Shinya Nakashima, Takeshi Go
Tsuru, Katsuji Koyama, and Hideki Uchiyama

viii

157

165

173

177

181

185

193

201

209



Suzaku studies of magnetic cataclysmic variables and the Galactic ridge
X-ray emission
Takayuki Yuasa

ALICE in the early Universe wonderland
Pasquale Di Nezza

POSTERS

Bent Si reflector with DLC deposition developed for x-ray imaging
polarimetry
Takashi Awayaa, Atsushi Tokuno, Kota Okada, Yohko Tsuboi, Ryo
lizuka, Shingo Kusunoki, and Kazuyoshi Misumi

Formation flight astronomical survey telescope
Hiroshi Tsunemi

Stray light of Suzaku XRT from Crab offset observations
Yoh Takei, Hiroki Akamatsu, Yuichi Hiyama, Yoshitomo Maeda,
Manabu Ishida, Hideyuki Mori, Yoshitaka Ishisaki, and Akio Hoshino

Cross spectral calibration of Suzaku, Chandra and XMM-Newton with
PKS2155-304
Manabu Ishida

Current status of the Suzaku pointing error
Yoshitomo Maeda

An improved correction method for charge transfer efficiency of XIS
onboard Suzaku
Makoto Sawada, Shinya Nakashima, Masayoshi Nobukawa, Hideki
Uchiyama, and XIS Team

The calibration status of P-sum mode for XIS on board Suzaku
T. Kohmura, K. Kawai, S. Ikeda, K. Kaneko, H. Tsunemi, K. Hayashida,
H. Nakajima, K. Koyama, T. G. Tsuru, M. Nobukawa, T. Dotani, M.
Ozaki, M. Tsujimoto, K. Matsuta, S. Kitamoto, H. Murakami, K. Higashi,
H. Uchiyama, K. Mori, and Suzaku XIS Team

CTI evolution and its impact on spectral resolution in different orbital
environments
Catherine E. Grant, Beverly LaMarr, Eric Miller, and Mark Bautz

217

225

235

237

239

241

243

245

247

249



A self charge filling (SCF) effect of Suzaku-XIS
Shotaro Todoroki, Shunji Kitamoto, and Hiroshi Murakami

Soft x-ray response of the x-ray CCD camera directly coated with optical
blocking layer
S. lkeda, T. Kohmura, K. Kawai, K. Kaneko, T. Watanabe, H. Tsunemi,
K. Hayashida, N. Anabuki, H. Nakajima, S. Ueda, T. G. Tsuru, T. Dotani,
M. Ozaki, K. Matsuta, T. Fujinaga, S. Kitamoto, H. Murakami, J. Hiraga,
K. Mori, and ASTRO-H SXI Team

Optical, UV and soft x-ray transmission of optical blocking layer for the
x-ray CCD
K. Kawai, T. Kohmura, S. Ikeda, K. Kaneko, T. Watanabe, H. Tsunemi,
K. Hayashida, N. Anabuki, H. Nakajima, S. Ueda, T. G. Tsuru, T. Dotani,
M. Ozaki, K. Matsuta, T. Fujinaga, S. Kitamoto, H. Murakami, J. Hiraga,
K. Mori, and ASTRO-H SXI Team

Developments of gas electron multiplier for use hard X-ray detector
Kenta Kaneko and Takayoshi Kohmura

Evaluation of a SOI pixel sensor with thick depletion layer for future X-
ray astronomical missions
Shinya Nakashima, Sykyo Gando Ryu, Takeshi Go Tsuru, Ayaki Takeda,
Yasuo Arai, Toshinobu Miyoshi, Ryo Ichimiya, Yukiko Ikemoto,
Toshifumi Imamura, Takafumi Ohmoto, and Atsushi Iwata

X-ray emission due to charge exchange between solar wind and earth
atmosphere on September 12, 2005
Hironori Matsumoto, Midori Ozawa, and Katsuji Koyama

Probing the SWCX induced X-ray emission utilizing spatial and time
variabilities associated with the He Focusing Cone
H. Yoshitake, K. Mitsuda, N. Y. Yamasaki, and Y. Takei

Hard X-ray properties of a variable standard candle, Crab, with the
Suzaku/HXD
T. Kouzu, Y. Terada, M. S. Tashiro, S. Yamada, A. Bamba, T. Yuasa, K.
Mori, Y. Fukazawa, T. Enoto, Y. T. Tanaka, S. Shibata, and K.
Makishima

Combined XMM-Newton and Suzaku analysis of the SW Cygnus Loop
Denis Leahy and Mohammed Hassan

251

253

255

257

259

261

263

265

267



Fe-rich and Si-rich ejecta distribution in the Cygnus Loop
Hiroshi Nakajima, Hiroshi Tsunemi, Masashi Kimura, Hiroyuki Uchida,
and Satoru Katsuda

Extremely over-ionized plasma in the supernova remnant G359.1-0.5
Takao Ohnishi, Katsuji Koyama, Takeshi Go Tsuru, Kuniaki Masali,
Hiroya Yamaguchi, and Midori Ozawa

Diffuse hard X-ray emission outside Vela X detected with Suzaku/XIS
Satoru Katsuda, Koji Mori, Robert Petre, Hiroya Yamaguchi, Hiroshi
Tsunemi, Fabrizio Bocchino, Aya Bamba, Marco Miceli, John W. Hewiitt,
Tea Temim, Hiroyuki Uchida, and Rie Yoshii

Nature of the unidentified TeV source HESS J1614-518 revealed by
Suzaku and XMM-Newton observations
Michito Sakai, Yukie Yajima, and Hironori Matsumoto

The first results from the Suzaku spectroscopic survey of recombining
plasma in supernova remnants: W44 and W28
Makoto Sawada, Katsuji Koyama, Hiroya Yamaguchi, and Kuniaki
Masai

Suzaku observation of the VHE gamma-ray source HESS J1427-608
Takahisa Fujinaga, Koji Mori, Shoichi Kimura, Aya Bamba, Tadayasu
Dotani, Masanobu Ozaki, Hideki Uchiyama, Hironori Matsumoto,
Yukikatsu Terada, and Gerd Puhlhofer

Wide spatial profiles of Fe Ka lines in the Galactic center diffuse X-rays
H. Uchiyama, M. Nobukawa, T. G. Tsuru, K. Koyama, and H.
Matsumoto

New approach to the past activity of Sagittarius A* from a 3 dimensional
view of X-ray reflection nebulae near Sagittarius C
Syukyo Gando Ryu, Masayoshi Nobukawa, Takeshi Go Tsuru, Shinya
Nakashima, Katsuji Koyama, and Hideki Uchiyama

How do high velocity clouds produce X-rays?
R. L. Shelton, K. Kwak, and D. B. Henley

Intensity variation of the Fe K emission lines along the Galactic latitude
Naoki Iso, Ken Ebisawa, and Masahiro Tsujimoto

Eclipse and collapse of the colliding wind X-ray emission from Eta
Carinae
Kenji Hamaguchi and Michael F. Corcoran

Xi

269

271

273

276

278

280

282

284

286

288

290



Suzaku observations of six early type stars
Shunji Kitamoto, Masaki Yoshida, Yusuke Shimizu, and Hiroshi
Murakami

A contribution of stellar flares to the GRXE; based on MAXI
observations
M. Matsuoka, M. Sugizaki, Y. Tsuboi, K. Yamazaki, T. Matsumura, T.
Mihara, M. Serino, S. Ueno, H. Negoro, and MAXI Team

An X-ray spectral study of colliding wind binaries
Yasuharu Sugawara, Yoshitomo Maeda, and Yohko Tsuboi

XMM-Newton observations of the magnetar CXOU J171405.7-381031
and the surrouding supernova remnant CTB 37B
Takuro Sato, Aya Bamba, Manabu Ishida, and Yoshitomo Maeda

First INTEGRAL and Swift observations of a giant outburst of
A0535+26
I. Caballero, S. Miller, P. Bordas, C. Ferrigno, M. Kilhnel,
K. Pottschmidt, P. Kretschmar, J. Wilms, I. Kreykenbohm, D. Klochkov,
A. Santangelo, R. Staubert, S. Suchy, R. Rothschild, A. Camero-Arranz,
and M. Finger

Suzaku observations of X-ray binary pulsar GX 304-1 triggered by
MAXI/GSC in 2010 August
T. Yamamoto, T. Mihara, M. Suguzaki, M. Nakajima, K. Yamamoka,
M. Matsuoka, and K. Makishima

A comparison of broad iron emission lines in archival data of neutron
star LMXBs
E. M. Cackett, J. M. Miller, R. Reis, A. C. Fabian, and D. Barret

RXTE/PCA observations of Hercules X-1: New features of the orbital
and 35-day folded light curves
Denis Leahy and Ciprian Igna

Broad-band Suzaku spectra of the LMXB Aqgl X-1 in the soft and hard
states
Soki Sakurai, Shin’ya Yamada, Kazuhiro Nakazawa, and Kazuo
Makishima

xii

292

294

296

298

300

302

304

306

308



Suzaku observation of a supergiant fast X-ray transient,

AX J1841.0-0536
Kumiko Kawabata, Masayoshi Nobukawa, Takeshi Go Tsuru, and
Katsuji Koyama

Suzaku studies of SFXT flare mechanisms
M. Sasano, T. Yuasa, S. Yamada, K. Nakazawa, and K. Makishima

Discoveries of new black hole transients MAXI J1659-152 and MAXI
J1543-564
H. Negoro, N. Kawai, K. Yamaoka, and MAXI Team

X-ray spectral and timing studies of black hole transients in the hard
state at low luminosity
John A. Tomsick, Kazutaka Yamaoka, Emrah Kalemci, Stéphane Corbel,
Philip Kaaret, and Simone Migliari

Suzaku observations of two ultraluminous X-ray sources in the nearby
spiral galaxy IC 342
Tessei Yoshida, Naoki Isobe, Shin Mineshige, Aya Kubota, Tsunefumi
Mizuno, and Kazuo Makishima

Iron line profiles and BH spin in deep Suzaku observations of Seyfert 1
AGN

A. R. Patrick, J. N. Reeves, A. P. Lobban, D. Porquet,

B. and A. G. Markowitz

Suzaku wide band observations of the narrow line Seyfert 1 galaxies
Hiroaki Takahashi, Kiyoshi Hayashida, and Naohisa Anabuki

Suzaku observations of two narrow-line radio galaxies (3C 403 and IC
5063)
Fumie Tazaki, Yoshihiro Ueda, Yuichi Terashima, and Richard F.
Mushotzky

Compton-thick AGN inside local ULIRGs
Emanuele Nardini, Guido Risaliti, and Eleonora Sani

The first MAXI/GSC catalog in the high-Galactic latitude sky
Kazuo Hiroi, Yoshihiro Ueda, Naoki Isobe, Masaaki Hayashida, and
MAXI Team

Hunting for dark matter in X-rays
Michael Loewenstein, Alexander Kusenko, and Antoine Calvez

Xiii

310

312

314

316

318

320

322

324

326

328

330



Gas bulk motion in galaxy clusters
Takayuki Tamura, Norio Sekiya, Kiyoshi Hayashida, Shutaro Ueda,
and Masaaki Nagai

Two-phase ICM in the central region of the rich cluster of galaxies Abell
1795: A joint Chandra, XMM-Newton, and Suzaku view
Liyi Gu, Haiguang Xu, and Kazuo Makishima

Measurement of temperature profiles of AMW 7 and A2104 within the
virial radii
Akio Hoshino

Exploring the outskirts of Abell 2029 and other galaxy clusters using
Suzaku

Stephen Walker, Andy Fabian, Jeremy Sanders, Matt George,

and Yuzuru Tawara

SUZAKU observation of filamentary junctions in the SDSS galaxies
Hajime Kawahara

Structural study of galactic hot gas toward Markarian 421 from X-ray
absorption and emission lines
K. Sakai, K. Mitsuda, N. Y. Yamasaki, Y. Takei, Y. Yao, Q. D. Wang,
and D. McCammon

Search for X-ray emission from the Shapley supercluster and the WHIM
with Suzaku
Ikuyuki Mitsuishi, Anjali Gupta, Noriko Y. Yamasaki, Yoh Takei,
Takaya Ohashi, Kosuke Sato, Massimiliano Galeazzi, J. Patrick Henry,
and Richard L. Kelley

The Suzaku HXD-WAM in the 3rd interplanetary network - A cycle 1-5
guest investigator project
K. Hurley, K. Yamaoka, Y. Fukazawa, Y. Hanabata, T. Murakami, T.
Takahashi, M. Ohno, M. Tashiro, and Y. Terada

Suzaku observation of the transient source swift J164449.3+573451
(GRB110328A)
Ryuichi Usui

Author Index

Xiv

332

334

336

338

340

342

344

346

349

351





