
Program & Abstract book

High-resolution X-ray Spectroscopy: past, present, and future
Utrecht, The Netherlands

March 15-17, 2010



ii

Abstract book for the conference:

High-resolution X-ray Spectroscopy: past, present, and future
March 15-17, 2010
Utrecht, The Netherlands

Many thanks to our sponsors:

SRON Netherlands Institute for Space Research (SRON)
Utrecht University
Koninklijke Nederlandse Akademie van Wetenschappen (KNAW)
The Netherlands Research School for Astronomy (NOVA)
European Space Agency (ESA)
Chandra X-ray Center / NASA
Netherlands Organisation for Scienti�c Research (NWO)
Stichting Physica
Leids Kerkhoven-Bosscha Fonds (LKBF)
City of Utrecht
Cosine

Members of the SOC:

Jelle Kaastra (Chair) SRON The Netherlands
Elisa Costantini (co-chair) SRON The Netherlands
Ehud Behar Technion Israel
Graziella Branduardi-Raymont UCL/MSSL UK
Claude Canizares MIT Kavli Institute (MKI) USA
Manuel G•udel University of Vienna Austria
Hideyo Kunieda Nagoya University Japan
Takaya Ohashi Tokio Metropolitan University Japan
Frits Paerels Columbia University USA
Norbert Schartel ESA Spain
Mike Shull University of Colorado USA
Randall Smith Smithsonian Astrophysical Observatory (SAO) USA
Harvey Tananbaum Chandra X-ray Center (CXC) USA
Frank Verbunt Utrecht University The Netherlands

Members of the LOC:

Jelle de Plaa (Chair), Jelle Kaastra, Jean in 't Zand, Odette Jansen, Esther Gravestijn, Klara Schure,
Hans Bloemen, Luuk Keijser.

c
 2010, SRON Netherlands Institute for Space Research & Congresbureau FBU, Universiteit Utrecht



iii

Utrecht City Centre



iv

Registration 
desk



General information

Entitlements
Registration for the conference entitles you to:

� Admission to all sessions

� Co�ee/tea and lunch for all conference days

� Reception on Monday at the City Hall

� Excursions on Tuesday

� Conference Dinner on Tuesday

Conference Venue
The conference is held at the University Hall (Academiegebouw), the oldest building of Utrecht University.
It is located centrally at Domplein 29, right next to the Dom church and tow er.

Registration and Information Desk
The registration and information desk is located at the entrance of the University Hall, next to the stairs.
The desk will be opened on the following hours:

Monday March 15 08:00 - 18:30
Tuesday March 16 08:30 - 16:30
Wednesday March 17 08:30 - 18:30

Badges
For security and regulation reasons, please wear your name badges at all times. It is your admission to
all sessions, the di�erent breaks and lunches. All participants will receivewhite badges. Members of the
conference organisation are wearingblue badges.

Cloak room
You can leave your belongings in the cloakroom. The room is unguarded, but there arelockers of various
sizes for your use. They require a deposit of a 1 euro coin.

Lost and Found
Found items should be returned to the registration and information desk.

Plenary Sessions
All plenary sessions take place in the Auditorium.
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Poster Presentations
All poster presentations are on display in room 1636 and the Foyer.

Co�ee/Tea and Lunches
All co�ee breaks and lunches are provided in room 1636 and the Foyer.

Internet Access
Wireless internet will be available throughout the entire conference. There is an open network called
UU_PUBLICto which you can connect. Please note that this network is not secured.

Printing and Copying
There are no printing and copying facilities in the conference venue itself. The nearestshop o�ering copy
and printing service is Multicopy (Drift 5, see map of Utrecht on page iii).

Wheelchair Access
The building is accessible for wheelchairs.

No Smoking Policy
Please remember that smoking isnot permitted in the conference venue.

Insurance
The Organising Committee does not accept responsibility for individual medical, travel or personal in-
surance. Participants are strongly advised to obtain personal insurance on their own.

O�cial Language of the Conference
The o�cial language of the conference is English. No simultaneous translation will be provided.

Public Transport
Bus 2 travels from Utrecht Central Station to a stop on the Dom square in front of the University Hall.

Taxi
Utrechtse Taxi Centrale (UTC)
Telephone: +31 (0)30 - 230 04 00

Banking and money
The local currency is the Euro. There are various banks and ATMs in the city centre. There is a money
exchange o�ce (GWK) at the central railway station. This is open from Monday to Saturday from 8 AM
and 9 PM, and Sunday's from 10 AM and 6 PM.

Shops in town
Most shops are open from Tuesday to Friday between 9 AM and 6 PM. On Thursday the shops are open
till 9 PM. On Saturdays, business hours di�er between 8:30/9 AM - 4/6 PM. On Mondays most shops
open between 11 AM and 1 PM and close at 6 PM.

Tourist Information
There is a tourist o�ce right under the Dom tower and near the conference venue:
Tourist O�ce Utrecht (VVV)
Domplein 9
3512 JC Utrecht
http://www.utrechtyourway.com/
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Chapter 1

Program

Monday, March 15th, 2010

Opening

Chair: Jelle Kaastra
9:00 { 9:20 20 min Opening of the conference by

Prof. dr. Hans Stoof, Rector Magni�cus Utrecht University and
dr. Roel Gathier, Director SRON.

History

9:25 { 9:55 30 min History of X-ray spectroscopy in Utrecht
(I) Frank Verbunt, The Netherlands

Present and future instrumentation

9:55 { 10:25 30 min X-ray gratings
(I) Frits Paerels, USA

10:25 { 10:35 10 min Opening remarks of SOC/LOC (Jelle de Plaa)
10:35 { 10:45 10 min Poster Haiku 1

10:45 { 11:15 30 min Co�ee break

Chair: Frank Verbunt
11:15 { 11:45 30 min Calorimeters

(I) Jan-Willem den Herder, The Netherlands
11:45 { 12:15 30 min Future X-ray missions

(I) Takaya Ohashi, Japan
12:15 { 12:45 30 min The Cosmic Origins Spectrograph: �rst IGM results

(I) Michael Shull, USA
12:45 { 13:00 15 min Poster Haiku 2

13:00 { 14:00 60 min Lunch break



2 Program

Chair: Randall Smith
14:00 { 14:20 20 min Abundances in stars

(I) Paola Testa, USA
14:20 { 14:40 20 min Abundances in supernova remnants

(I) Carles Badenes, USA
14:40 { 15:00 20 min Abundances in clusters of galaxies

(I) Norbert Werner, USA
15:00 { 15:15 15 min Metal abundances of NGC 5044, NGC 5813, and Abell 2052

(C) Yan Grange, The Netherlands
15:15 { 15:30 15 min The ICM metallicity from z=0 to z=1.3: the observations & a model

(C) Stefano Ettori, Italy
15:30 { 15:45 15 min Poster Haiku 3

15:45 { 16:15 30 min Co�ee break

Chair: Frits Paerels
16:15 { 16:35 20 min Abundances in Galaxies

(I) Richard Mushotzky, USA
16:35 { 16:50 15 min High-resolution X-ray spectroscopy of the interstellar medium

(S) Ciro Pinto, The Netherlands

Atom-atom interactions as seen through X-rays

16:50 { 17:20 30 min Charge transfer reactions
(I) Konrad Dennerl, Germany

17:20 { 17:35 15 min X-ray views of Jupiter
(S) Graziella Branduardi-Raymont, UK

17:35 { 17:50 15 min Observing the structure of solid interstellar particles
(S) in the line of sight towards Sco-X1

Cor de Vries, The Netherlands
17:50 { 18:05 15 min A high-resolution spectrum of the di�use soft X-ray background

(C) from 0.1 to 1.0 keV
S. Gwynne Crowder, USA

18:30 { 20:00 Conference drinks at the Town Hall of Utrecht
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Tuesday, March 16th, 2010

Atom-atom interactions as seen through X-rays (continued)

Chair: Elisa Costantini
9:00 { 9:30 30 min X-ray spectroscopy of dust

(I) Julia Lee, USA

He-like triplet diagnostics

9:30 { 10:00 30 min He-like triplet diagnostics
(I) Delphine Porquet, France

10:00 { 10:15 15 min AGN/starburst connection in action:
(S) the half million second RGS spectrum of NGC1365

Matteo Guainazzi, Spain
10:15 { 10:30 15 min When does accretion cease?

(C) Hans Moritz G•unther, Germany
10:30 { 10:45 15 min X-ray gaseous emission in star forming galaxies

(C) Piero Ranalli, Italy

10:45 { 11:15 30 min Co�ee break

Chair: Ehud Behar
11:15 { 11:30 15 min Warm absorber and warm emitter in AGNs:

(C) clues from X-ray spectroscopy
Anna Lia Longinotti, USA

Laboratory plasmas and models

11:30 { 12:00 30 min Plasma emission codes and atomic data
(I) Randall Smith, USA

12:00 { 12:20 20 min Laboratory measurements in support of X-ray astronomy
(I) Peter Beiersdorfer, USA

12:20 { 12:35 15 min Photoionization measurements of Fe and Ar highly
(S) charged ions in the keV regime

Jos�e Crespo L�opez-Urrutia, Germany
12:35 { 12:50 15 min Laboratory measurements of rate coe�cients for dielectronic

(C) recombination and electron- impact ionization of highly
charged atomic ions
Stefan Schippers, Germany

12:50 { 13:45 55 min Lunch break
13:45 { 13:50 5 min Photo session



4 Program

X-ray spectroscopy and gravity �elds

Chair: Graziella Branduardi-Raymont
13:50 { 14:20 30 min Strong gravity: relativistic oxygen and iron lines

(I) in AGN and binaries
Jon Miller, USA

14:20 { 14:35 15 min Search for re
ection features in the high-resolution
(C) spectra of ultra-compact X-ray binaries

Oliwia Madej, The Netherlands
14:35 { 14:50 15 min A systematic analysis of the broad Fe K alpha line in

(C) neutron star LMXBs with XMM-Newton
Maria Diaz Trigo, Spain

14:50 { 15:10 20 min Non-relativistic strong gravity: accreting white dwarfs
(I) Manabu Ishida

Plasmas with �nite optical depth

15:10 { 15:25 15 min High time and spectral resolution observations ofthe supersoft
(C) X-ray emission of the optical nova LMC 2009

Wolfgang Pietsch, Germany
15:25 { 15:40 15 min Expanding X-ray atmospheres

(C) Jan-Uwe Ness, Spain

15:40 { 16:10 30 min Co�ee break
16:10 { 16:30 20 min Walk to Sonnenborgh / Social activities
16:30 { 19:00 Social Events
19:30 { Conference dinner in `De Beleving`
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Wednesday, March 17th, 2010

Plasmas with �nite optical depth (continued)

Chair: Norbert Schartel
9:00 { 9:30 30 min Re
ection and 
uorescence on cold material

(I) Andy Fabian, UK
9:30 { 9:45 15 min Disc re
ection at high resolution: the X-ray broad-line region

(S) Alexander Blustin, UK
9:45 { 10:00 15 min A Chandra survey of 
uorescence Fe lines in X-ray binaries

(C) at high resolution
Jose Miguel Torrejon, Spain

10:00 { 10:30 30 min Photoionised plasmas
(I) Tim Kallman, USA

10:30 { 10:45 15 min Warm absorbers in AGN with powerful jets
(C) Eleonora Torresi, Italy

10:45 { 11:15 30 min Co�ee break

Chair: Takaya Ohashi
11:15 { 11:35 20 min X-ray resonance scattering in cosmic plasmas

(I) Eugene Churazov, Russia
11:35 { 11:50 15 min Line shapes in hot stars

(S) David Cohen, USA
11:50 { 12:05 15 min X-ray radiative transfer in massive star winds

(C) Maurice Leutenegger, USA

Kinematics and shock diagnostics

12:05 { 12:35 30 min Kinematics of hot and cool stars
(I) Manuel G•udel, Switzerland

12:35 { 12:55 20 min Plasma equilibration and shocks
(I) Jacco Vink, The Netherlands

12:55 { 13:55 60 min Lunch break

Chair: Manuel G•udel
13:55 { 14:15 20 min Kinematics of supernova remnants

(I) Dan Dewey, USA.
14:15 { 14:30 15 min Discovery of recombining plasmas in mixed-morphology SNRs:

(C) recent Suzaku spectroscopy and future prospects
Hiroya Yamaguchi, Japan

14:30 { 14:45 15 min Spectral evolution of SN 1987A as seen with XMM-Newton
(C) Frank Haberl, Germany

14:45 { 15:05 20 min Kinematics of AGN out
ows
(I) Ehud Behar, Israel

15:05 { 15:20 15 min Massive out
ows in AGN's X-ray spectra
(C) Shai Kaspi, Israel
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The UV- X-ray connection

15:20 { 15:40 20 min The UV- X-ray connection in AGN out
ows
(I) Elisa Costantini, The Netherlands

15:40 { 16:10 30 min Co�ee break
Please remove your poster!

Chair: Mike Shull
16:10 { 16:25 15 min High-resolution X-ray spectroscopy and

(S) the study of AGN warm absorbers
Nahum Arav, USA

16:25 { 16:40 15 min Unravelling the inner region of an AGN:
(C) the 600 ks RGS spectrum of Mrk 509

Rob Detmers, The Netherlands
16:40 { 16:55 15 min Coordinated HST/COS and X-ray observations of Mrk 509

(C) Gerard Kriss
16:55 { 17:25 30 min The UV- X-ray connection in the ISM and WHIM

(I) Joel Bregman, USA
17:25 { 17:40 15 min X-raying the hot interstellar and circum-galactic media

(S) Q. Daniel Wang, USA
17:40 { 17:55 15 min The �rst X-ray/UV WHIM �lament: tentative detection

(C) along the line of sight to PKS 0558
Fabrizio Nicastro, Italy
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Social program

Welcome Reception

Time: Monday, March 15th, 18:30
Place: City Hall, Korte Minrebroederstraat 2

The city council of Utrecht will host a welcome reception in the City Hall of Utr echt on Monday evening.
We are welcome from 18:30 to have a drink and snacks. The City Hall (B) isat walking distance (5 min)
from the conference location University Hall (A). The route is shown in the map below. Just follow the
people from the Local Organising Committee carrying their conference umbrellas.
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Social events

Between 16:30 and 19:00 on Tuesday afternoon, social activities are organised for all registered partici-
pants. Basically you can choose between a guided city walk and a tour at Sonnenborgh Observatory. All
participants join the boat trip around the canals. We will ask your preferred program during registration.
You can choose to be in group A, B, C, or D. Group A �rst visits the Sonnenborgh Observatory and then
embarkes on a canal tour. Group B starts on the canal and does the observatory tourat 18:00 hours.
Instead of the observatory tour, groups C and D do a guided city walk. The canal tours start at the
Maliebrug (see map), which is the �rst bridge to the North of Sonnenborgh Observatory.

Group 16:30 { 17:30 18:00 { 19:00 Time to leave
A Observatory Canal Tour 16:10
B Canal Tour Observatory 16:20
C City Walk Canal Tour 16:30
D Canal Tour City Walk 16:20

You will receive a voucher for your preferred group on Monday morning during registration. Please bring
this voucher with you on Tuesday. More detailed descriptions of the activities are found below.

Roundtrip over the canals

Web site: www.schuttevaer.com
Starts at: Sonnenborgh Observatory (16:30 and 18:00, see voucher)

Utrecht owes its lively character partly to the city's beautiful canals. The canals in Utrecht are unique.
No other city has quaysides directly located on the water. During the voyage of 1 hour the guide tells
you all about the hidden beauties of the city and about historic and modern places of interest. Utrecht
has a unique character with its convivial terraces along the canals, the old centre with its many churches
and the beautiful parks along the encircling defensive canal system (Singels). The manymuseums and
important buildings of the city o�er an interesting and varied selection of ar ts and historic objects from
many di�erent areas of interest; these include the railway museum (Spoorwegmuseum), the Musicbox and
Street Organ Collection (Van speelklok tot pierement), the Aboriginal Art M useum, the Astronomical
Observatory (Sterrenwacht Sonnenborgh), the Waterworks Museum (Waterleidingmuseum), the Cathe-
dral Tower (Domtoren), the Central Museum and the adjoining Nijntje House (Centraal Museum en het
Nijntje Huis), who exhibit a large collection of paintings.

Route from the University Hall (A) to Maliebrug (B, start boat tour)
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Route from the University Hall (A) to Sonnenborgh Observatory (B).

Visit to Sonnenborgh Observatory

Web site: www.sonnenborgh.nl
Starts at: Sonnenborgh Observatory (16:30 and 18:00, see voucher)

Discover the secrets of Sonnenborgh. Go behind the thick walls of the 16th Century Bastion to search
for cannon emplacements. Climb the stairs up to the 19th century telescope domes andgaze at the stars.
Imagine yourself as a meteorologist and carry out exciting weather experimentsor take a close up view
of the Sun with the aid of a special solar telescope constructed under the famous prof.Minnaert. The
observatory and meteorological institute were established in 1854 on top of the old Sonnenborgh bastion
which dates back to 1552. Scientists studied the weather, the stars and planets, andthey performed time
measurements. Today Sonnenborgh is both a museum and an observatory, and there isstill a great deal
to see and do.

Please note that there is a maximum of 45 people per hour that can attend the tour ofSonnenborgh. A
valid voucher is necessary to enter the observatory.

Guided tour through the old city centre

Web site: www.levendverledenutrecht.nl/english.php
Starts at: University Hall (16:30, see voucher)

Utrecht is a beautiful medieval city with unique features. The Domchurch and the Oudegracht with its
wharves are known all over the world. In the Middle Ages Utrecht was the mostimportant city of the
Netherlands. This grandeur can still be seen. The river Rhine formed the basis of the city's wealth:
the Romans founded Utrecht in 47 A.D near the spot where the river Rhine forked in two branches,
connecting Utrecht with the Rhineland, the Northern countries and England. Thus Utrecht became an
international trading centre. Not only was Utrecht an important marketpl ace, it was also a bishop's see.
Utrecht still hosts medieval churches and monasteries and has many interestingbuildings and beautiful
scenery. This rich history can be experienced in a walk through Utrecht, where quietplaces can be visited.
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Conference Dinner

De Beleving

Web site: www.debeleving.nl
Starts at: Restaurant `De Beleving' (19:30, see map on next page)

De Beleving caf�e/restaurant is located in one of the most magni�cent and famouswharf cellars at the
friendly Oude Gracht canal in the very heart of Utrecht. De Beleving ensures a wonderful evening out
for everyone looking for something more than just dinner. In addition to their delicious dishes and wines,
they also provide live entertainment in a charming setting. Their very own serving, singing and dancing
team of employees will entertain you for the entire evening with magni�cent songsperformed live. In De
Beleving, fresh daily and pure ingredients are used to prepare meals. The employees inform you of the �a
la carte dishes at the table. These dishes (vegetarian also) are exclusive and areprepared with the very
best ingredients.

Route from the University Hall to restaurant `De Beleving'.
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Talk abstracts

Opening talk
Speaker: Frank Verbunt, Astronomical Institute, Utrecht University, The Netherlands.
Time: Monday, 9:35{10:05
Type: Invited Review

History of X-ray spectroscopy in Utrecht
Frank Verbunt (1) & Johan Bleeker (1,2)
(1) Astronomical Institute, Utrecht University, The Nethe rlands (2) SRON Netherlands Institute for
Space Research, The Netherlands
From measurements of spectral energy distributions in the 19th century, the Physics Laboratory in Utrecht
moved to the study of spectral lines in the Sun, and in the 1930s developed experimental methods to ac-
curately measure 
uxes of emission lines from electric arcs. These techniques were adapted for the study
of absorption lines in stellar spectra, leading to the Utrecht Atlas of the Solar Spectrum. The Utrecht
branch of the Space Research Organisation specialised in the theory and observation of the spectra of
hot gases, resulting in the MeKaL code for the computation of such spectra, and { incollaboration with
others { to X-ray spectrographs aboard the Einstein, EXOSAT, Chandra and XMM-Newt on satellites.
This talk give a brief overview of these developments.

3.1 Present and future instrumentation

Speaker: Frits Paerels, Columbia University, New York, USA.
Time: Monday, 10:05{10:35
Type: Invited Review

X-ray gratings
Frits Paerels
Columbia University, New York, USA
Over the past year, we have celebrated the tenth anniversary of the Chandra and XMM-Newton X-ray
observatories. Both carry powerful, novel di�raction grating spectrometers, which have opened true X-
ray spectroscopy for astrophysics. I will describe the design and operation of these instruments, as the
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background to some of the beautiful results they have produced. But these designs do not exhaust the
versatility and essential simplicity of di�raction gratings, and I wil l discuss applications for the Interna-
tional X-ray Observatory.

Speaker: Jan-Willem den Herder, SRON Netherlands Institute for Space Research, The Netherlands.
Time: Monday, 11:15{11:45
Type: Invited Review

Imaging Spectroscopy
Jan-Willem den Herder
SRON Netherlands Institute for Space Research, The Netherlands
I will discuss outlook for future detectors for imaging spectroscopy in the soft X-ray band. Following a
short overview of the potential scienti�c return I will discuss in some detail the main types of potential
detectors including Superconucting Tunnel Junctions, Calorimeters and Kinetic Inductance Detectors.
For each I will show the present status and will present expected improvements overthe next few years.

Speaker: Takaya Ohashi, Tokyo Metropolitan University, Japan.
Time: Monday, 11:45{12:15
Type: Invited Review

Future X-ray missions
Takaya Ohashi
Tokyo Metropolitan University, Japan
I will talk about high-resolution X-ray spectroscopy in the next 10 years or so, focusing mainly on
ASTRO-H, DIOS/Xenia, and IXO. The observations will be mainly carried out with m icrocalorimeters
and gratings, as will be reviewed by previous speakers. ASTRO-H will bring us the�rst view of the X-ray
universe with microcalorimeters, with 36 pixels covering 2.9 arcmin �eld of view. Detailed emission-line
features and gas dynamics in clusters of galaxies and black hole sources will be studied for the �rst
time. DIOS (and its enlarged version Xenia) will observe dark baryons in the universe with an array of
TES microcalorimeters. Around 2020, the International X-ray Observatory (IXO) is expected to reveal
the formation processes of massive black holes and clusters of galaxies in the distant universe. TES
microcalorimeters with e�ective area 30000 cm2 and gratings with resolution power 3000 will bring us
enormously rich science.

Speaker: Michael Shull, USA.
Time: Monday, 12:15{12:45
Type: Invited Review

The Cosmic Origins Spectrograph: �rst IGM results
Michael Shull
University of Colorado, Boulder, USA
I will review the current status of the "missing-baryons problem" in the low-redshift universe, and new
results from COS, the Cosmic Origins Spectrograph installed on Hubble in May 2009. With its 10-20
times higher throughput in the far-UV compared to STIS, COS can obtain spectra of 17th-magnitude
AGN at 20 km/s resolution. I will present several new results, including detections ofH I (Ly-alpha)
and many heavy elements, including O VI and Ne VIII from hot (shocked) gas in the IGM and CGM
and broad Lyman-alpha absorbers from trace neutral absorption in 106 K gas. The O VI absorbers are
"UV signposts" to shocked WHIM �laments that can be studied with future X-ra y spectrographs at 100
km/s resolution.

From UV spectroscopy, we �nd that most baryons reside between the galaxies, ina highly structured,
multi-phase intergalactic medium. Ultraviolet spectrographs aboard the Hubble and FUSE satellites de-
tect half the low-z baryons in the "Cosmic Web", a �lamentary structure seen as quasar absorption lines
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of di�use neutral H I and hot ionized gas at 105 to 106 K, produced by large-scale structure shocks and
galactic winds. COS key science projects include studies of missing baryons, IGM chemical evolution and
transport, galaxy halos, and cosmology. We hope to �nd more than 7,000�laments of the Cosmic Web
in Lya, and connect them with the large-scale distribution of galaxies and with corresponding lines of
heavy elements such as C, N, O, Si, and Fe.

3.2 Abundances in X-ray plasmas

Speaker: Paola Testa, CfA, USA.
Time: Monday, 14:00{14:20
Type: Invited Review

Abundances in Stars
Paola Testa
CfA, USA
Studies of element abundances in stars are of fundamental interest for their impact in a wide astrophysical
context, from our understanding of galactic chemistry and its evolution, to the e� ect on models of stellar
interiors, to the in
uence of the composition of material in young stellar environments on the planet-
formation process. The unprecedented high spectral resolution of Chandra and XMM has provided us
with much more accurate diagnostics of the chemical composition of X-ray emitting plasma in stars.
I will review recent results, discussing e.g. the coronal vs photospheric abundances patternsfound for
stellar coronae, and the abundance anomalies found for some accreting pre-main sequence low-mass stars.

Speaker: Carles Badenes, Tel-Aviv University, Israel.
Time: Monday, 14:20{14:40
Type: Invited Review

Abundance determinations in Supernova Remnants
Carles Badenes
Weizmann Institute, Tel-Aviv University, Israel. I will review the state of the art in the physical in-
terpretation of ejecta emission in X-ray observations from Supernova Remnants(SNRs). The excellent
data sets provided by Chandra, XMM-Newton and Suzaku for objects like Tycho, CasA and Kepler
have the potential to greatly advance our view of both core collapse and TypeIa SN explosions. In order
to exploit the full scienti�c potential of these observations, however, it is necessary to incorporate some
sort of hydrodynamic model into the data analysis. I will review the most widely used techniques for the
data analysis, with examples from several ejecta-dominated Type Ia SNRs. I will also comment on the
prospects o�ered by high-resolution spectroscopy of SNRs with present (i.e., thegratings on Chandra
and XMM) and future (i.e., non-dispersive calorimeters) resources.

Speaker: Norbert Werner, Stanford University, USA.
Time: Monday, 14:40{15:00
Type: Invited Review

Metals as tracers of the history of galaxy clusters
Norbert Werner
Stanford University, USA. Metals are excellent tracers of the physical processes that shaped the evolution
of baryons in clusters of galaxies throughout their history. Currently, the �rs t measurements of metal-
licity out to r200 are becoming available allowing us to place constraintson the level of pre-enrichement
of gas freshly accreted from the large scale structure �laments. These measurements shed light on en-
richment processes in low density environments. In the bright centermost regionsof clusters, detailed
measurements of the 2D spatial distribution of metals help us better understand a wide variety of physical
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processes, including: the history of interaction between the central AGN and the cooling gas; the role of
gas sloshing in distributing the metals in galaxy clusters; stripping of coolcores of their enriched gas; the
role of conduction in the thermal evolution of the intra-cluster medium. Finally, accurate measurements
of abundance ratios of a number of elements, made possible by deep observations of X-ray bright clusters
of galaxies, hold important information about supernova nucleosynthesis and the chemical enrichment of
the Universe.

Speaker: Yan Grange, SRON Netherlands Institute for Space Research, The Netherlands.
Time: Monday, 15:00{15:15
Type: Contributed Talk

Metal abundances of NGC 5044, NGC 5813 and Abell 2052
Y.G. Grange (1), J. de Plaa (1), J.S. Kaastra (1,2), N. Werner (3)
(1)SRON Netherlands Institute for Space Research (2) Astronomical Institute, Utrecht University (3)
KIPAC, Stanford University, CA, USA
Studying the hot, X-ray emitting plasma in clusters and groups of galaxies yields insight in the Universe's
chemical evolution on cosmological time scales. Type Ia supernovae mostly enrich this Intra-Cluster
Medium (ICM) with iron and nickel while core-collapse supernovae produce the bulk of oxygen, neon and
magnesium. Nitrogen and carbon are believed to originate from stellar winds. The Re
ection Grating
Spectrometer (RGS) on board XMM-Newton allows the accurate simultaneous spectroscopic determina-
tion of these metal abundances. Here, we present results of high-resolution X-ray spectroscopy on two
groups at kT� 0.6-1.0 keV (NGC 5044, NGC 5813) and one cool cluster with kT� 2-3 keV (Abell 2052).
The quality of the data is excellent due to the long e�ective exposure time. We show the spatially-resolved
abundances and temperature structure in the cores of the objects using both RGS and the European Pho-
ton Imaging Camera (EPIC). These give insight in the substructure of the emitting plasma. In the maps,
indications of iron uplifting are visible. We also derive the ratio between core collapse and type Ia super-
novae as a function of radius and put constraints on supernova models.

Speaker: Stefano Ettori, INAF OA Bologna, Italy.
Time: Monday, 15:15{15:30
Type: Contributed Talk

The ICM metallicity from z=0 to z=1.3: the observations & a mo del
S. Ettori (1), A. Baldi (1), P. Tozzi (2), I. Balestra (3)
(1) INAF, OA Bologna (2) INAF, OA Trieste (3) MPA, Garching
We present recent observational results on the evolution of the ICM metallicity up to z=1.3, with an im-
proved analysis of the role of the core emission in the high-redshift galaxy clusters. Moreover, we discuss
how a simple toy model can predict the measured metal abundance ratios as function of the lookback
time from the observed cosmic SNae rates.

Speaker: Richard Mushotzky
Time: Monday, 16:15{16:35
Type: Invited Review

Abundances in Galaxies
Richard Mushotzky
University of Maryland, USA
Elliptical galaxies are the most luminous x-ray emitting normal galaxies. The hot gas is enriched from
stellar mass loss from the oldest stars in the universe and supernova and provides the most direct mea-
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surement of the abundances in the systems. The gas is in rough hydrostatic equilibrium with the potential
of the galaxy but is also subject to the e�ects of feedback. High resolution x-rayspectroscopy can de-
termine the velocity �eld of the gas and its chemical abundance providing fundamental information on
the total mass of these systems, the history of star formation and the e�ects of feedback. I will present
a review of recent results, based on XMM RGS and Suzaku spectra and Chandra images of these sys-
tems and what they tell us about the origin and evolution of these most massivegalaxies in the universe.

Speaker: Ciro Pinto, SRON Netherlands Institute for Space Research, The Netherlands
Time: Monday, 16:35{16:50
Type: Sollicited Talk

High-Resolution X-ray Spectroscopy of the Interstellar Me dium
C. Pinto (1), J. S. Kaastra (1,2), E. Costantini (1) and F. Verbunt (2)
(1)SRON Netherlands Institute for Space Research, the Netherlands (2)Astronomical Institute, Utrecht
University, The Netherlands
In the last decades high resolution X-ray spectroscopy has become a powerful diagnostic tool for con-
straining the chemical and physical properties of the interstellar medium (ISM). Through the study of
the X-ray absorption lines in the spectra of background sources it is possible to probe the di�erent gas
phases of the interstellar medium of our Galaxy and estimate the abundances of elementssuch as oxy-
gen, iron and neon. Here we review the main results on the abundances in the ISM obtained in the
last decade and also present our results on high-quality RGS spectra along di�erent lines of sight with
a detailed analysis of the absorption features due to the neutral and ionized gas of the ISM, as well as
absorption by dust. We found signi�cant deviations from the Solar abundances in someelements: Ne
appears to be over-abundant, O and N abundances are consistent with the Solar ones, whileFe and Mg
are under-abundant. Interestingly the abundances are related to the line of sight and areconsistent with
the measured metallicity gradient in the Galaxy. We discuss how the results �t the predicted models and
the multi-wavelength observations of the ISM.

3.3 Atom-Atom interactions as seen through X-rays

Speaker: Konrad Dennerl, Max Planck Institute for Extraterrestrial Physics (MPE) , Germany.
Time: Monday, 16:50{17:20
Type: Invited Review

Charge Transfer reactions
K. Dennerl (1)
(1) Max Planck Institute for Extraterrestrial Physics
Charge transfer, or charge exchange, describes a process in which an ion takes anelectron from another
atom. This process has been well known for a long time and has also been investigated in various astro-
physical environments. In comets, the physics of charge exchange between solarwind ions and cometary
neutrals had already been studied in the early 1960s. However, the importance of charge transfer reac-
tions for X-ray astrophysics was not recognized until 1996, when comets were discovered as an unexpected
new class of X-ray sources. Now we know that cometary X-ray emission is the result of charge exchange
processes between highly ionized heavy atoms in the solar wind and cometary gas. Similar processes
happen also in the exospheres of planets, where the high cross section makes charge exchange induced
X-rays a most e�cient tracer for tenuous amounts of gas, an thus a very sensitive, novel tool for studying
the outgassing of planetary atmospheres, remotely and on a global scale. The generation of X-rays in
the geocorona and heliosphere by charge transfer reactions has implications which go far beyond our
solar system, as it adds a di�use soft X-ray glow to all observations. This glow was attributed before
solely to the Local Hot Bubble. Thus, this new insight calls the very existence of theLocal Hot Bubble
into question. The talk will give an overview on our current knowledge of charge transfer induced X-ray
emission and will present recent developments in this �eld.
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Speaker: Graziella Branduardi-Raymont, University College London, Mullard Space Science Labora-
tory, UK.
Time: Monday, 17:20{17:35
Type: Sollicited Talk

X-ray views of Jupiter
G. Branduardi-Raymont
(1)University College London, Mullard Space Science Laboratory
Over the last decade XMM-Newton and Chandra have given impetus to X-ray studies of the solar system
by revealing how ubiquitous X-ray emission is among planets, moons, comets and asteroids. This talk
will focus on Jupiter and its multi-faceted X-ray emission. Copious amounts of X-rays are produced
in Jupiter's aurorae, via ionic charge exchange (dominating below 2 keV) and electron bremsstrahlung
(emerging at higher energies). The origin of the ions, which must be accelerated in the planet's magne-
tosphere, is still unclear: it could be in the solar wind, or from Io's volcanoes. Distinguishing between
the two is di�cult with the sensitivity of current observatories. On the other hand, the morphology of
the bremsstrahlung X-ray emission links the electrons producing it directly to those responsible for the
FUV aurora, and dramatic changes in this emission have been associated withepisodes of enhanced solar
wind variability. Also the equatorial regions, i.e. the disk of Jupiter, shine in X-rays: these come from
solar X-rays scattered in the planet's upper atmosphere, and vary directly mirroring the solar activity
cycle. The X-ray view is thus a global one, encompassing energetic particle processes in Jupiter's mag-
netosphere, as well as its atmosphere's response to solar irradiation.

Speaker: Cor de Vries, SRON Netherlands Institute for Space Research, The Netherlands.
Time: Tuesday, 17:35{17:50
Type: Sollicited Talk

Observing the structure of solid interstellar particles in the line of sight to-
wards Sco-X1
Cor de Vries (1)
(1) SRON Netherlands Institute for Space Research, The Netherlands
Resolving the structural properties of solid materials by observing X-ray absorption �ne structures (EX-
AFS/XANES) around the X-ray edges of the atomic constituents, is a well established method, used
extensively in the laboratory by the materials sciences. With the launch of thehigh spectral resolution
spectrographic instruments on the Chandra and XMM-Newton satellites, this type of analysis has also
come within reach of astronomy to study the properties of interstellar dust grains in situ. In this pre-
sentation we describe the physics and technique and present the �rst detection of EXAFS around the
Oxygen K-edge of interstellar dust particles in the line of sight towards Sco-X1. We will also brie
y look
to the future prospects of this technique with the planned launch of X-ray micro-calorimeters like the
SXS on ASTRO-H.

Speaker: S. Gwynne Crowder, University of Wisconsin, Madison, USA.Time: Monday, 17:50{18:05
Type: Contributed Talk

A High Resolution Spectrum of the Di�use Soft X-ray Backgrou nd from 0.1
to 1 keV
S. G. Crowder (1), K. A. Barger (1), D. E. Brandl (1), M. E. Eckart (2), M . Galeazzi (3), R. L. Kelley
(2), C. A. Kilbourne (2), D. McCammon(1), F. S. Porter (2), A. E. Szymkow iak (4)
(1) University of Wisconsin, Madison (2) NASA/Goddard Space Flight Center (3) University of Miami
(4) Yale University
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A combination of sources produces di�use soft X-ray background emission below 1keV. The Galactic
interstellar medium contains a substantial amount of 106{107 K gas that emits soft X-rays. For many
years, the thermal emission of the hot gas was thought to dominate the totalemission. However, 10 years
ago, it was realized that solar wind charge exchange could be an importantcontributor to the soft X-ray
background. Modeling shows that it is di�cult to distinguish charge exchange from thermal emission us-
ing spatial distribution or temporal variation. There are however subtle spectral di�erences between the
two emission mechanisms. The X-ray Quantum Calorimeter is a high resolutionspectrometer designed
to study the di�use soft X-ray background emission below 1keV and can be used to look for evidence
of charge exchange contributions. We present results from a sounding rocket 
ightof the instrument in
May 2008 that observed a 1steradian region of the sky centered at l=90, b=60.

Speaker: Julia Lee, Harvard CfA, USA.
Time: Tuesday, 9:00{9:30
Type: Invited Review

X-ray Spectroscopy of dust
Julia Lee
Harvard CfA, USA
A review will be given about recent progress in the study of dust with high-resolution X-ray spectrome-
ters.

3.4 He-like triplet diagnostics

Speaker: Delphine Porquet, France.
Time: Tuesday, 9:30{10:00
Type: Invited Review

He-like triplet diagnostics
Delphine Porquet
Observatoire Astronomique de Strasbourg, France
I will review the past, present and future plasma diagnostics based on X-ray lines emitted by He-like ions.
The energy levels are populated by di�erent atomic processes and then line ratios canbe used to probe
the ionization processes (CEI, PIE, NIE, or charge transfer) and the plasmaproperties (temperature,
density, . . . ) in various astrophysical objects (stars, X-ray binaries, AGN, SNR, . . . ).

Speaker: Matteo Guainazzi, European Space Astronomy Centre of ESA, Spain.
Time: Tuesday, 10:00{10:15
Type: Sollicited Talk

AGN/starburst connection in action: the half million secon d RGS spectrum
of NGC1365
M.Guainazzi (1)
(1) European Space Astronomy Centre of ESA, Spain.
High-resolution X-ray observations in the imaging and spectral domain have recently opened a new win-
dow on active galactic nuclei (AGN) feedback onto the circumnuclear gas. Spectral diagnostics, as well
as the remarkable morphological coincidence between [OIII] and X-rays, point to AGN photoionisation
as the dominant ionisation mechanism on scales as large as a few kpc. In thispaper we extend these
studies to the nearby Seyfert 2 galaxy NGC 1365, known to host a circumnuclear ringof intense star
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formation at ' 1.3 kpc from the nucleus. A deep (' 5.8 days) 0.3-2 keV RGS spectrum of NGC 1365
is dominated by strong recombination lines of He- and H-like transitions fromcarbon to silicon, as well
as by L transitions from FeXVII. The continuum is strong, especially in the 10 to 20 �A range. Formal
�ts with two optically thin, collisionally ionised plasma components leave the bulk of the forbidden com-
ponents of the He-� OVII and NVI triplets unaccounted for. These features can be explained as being
produced by photoionised gas. NGC 1365 is therefore the �rst obscured AGN, whose high-resolution
X-ray spectrum requires both collisional ionisation and photoionization. We suggest that the relative
weakness of photionization contribution may come from the line-of-sight fromthe active nucleus to the
NLR being blocked by optically thick matter in the broad line region, at the same time responsible for
the large observed variation of the column density obscuring the X-ray active nucleus.

Speaker: Hans Moritz G•unther, Hamburger Sternwarte, Germany.
Time: Tuesday, 10:15{10:30
Type: Contributed Talk

When does accretion cease?
H. M. G•unther (1,2), J. H. M. M. Schmitt (1)
(1)Hamburger Sternwarte (2)from 01/01/2010: CfA
Pre-main sequence stars are copious X-ray emitters, albeit at di�erent levels. Themore-evolved weak-line
T Tauri stars (WTTS) are on average twice as luminous as the accreting classical T Tauri stars (CTTS).
In CTTS at least three di�erent emission mechanisms are identi�ed: Coronal activity, accretion spots and
jet emission. Over the last years low f/i ratios in the He-like triplets of Ne IX and O VII in CTTS have
been recognised a hallmark of accretion. We summarise the existing observationsof CTTS and WTTS
and report a 150 ks Chandra HETGS observation of the only X-ray bright transition object between
CTTS and WTTS to perform the �nal test of the accretion scenario. Our target IM Lup is surrounded
by a massive disk, but is a non-accreting phase according to its Ha line pro�le. Our observation shows
the density-sensitive Ne IX triplet in the coronal, low-density state, comparable to known WTTS and
main-sequence coronae. This proves that the high density observed in CTTS correlates with mass accre-
tion and not with the presence of a disk. Simultaneous optical spectroscopy indicates that a low X-ray
luminosity and absorption wings in the Ha coincide, supporting a scenario where the X-ray luminosity is
a major driver for a evolution of the accretion rate. Including our new observationgrating spectroscopy
now covers the full evolutionary sequence of accreting systems with disks (CTTS), non-accretion systems
with disks and disk-less systems (WTTS).

Speaker: Piero Ranalli, Dipartimento di Astronomia, Universit�a di Bologna, It aly.
Time: Tuesday, 10:30{10:45
Type: Contributed Talk

X-ray gaseous emission in star forming galaxies
P. Ranalli (1), A. Comastri (2), L. Origlia (2), R. Maiolino (2)
(1) Universit�a di Bologna (2) INAF
The understanding of the physical state of the X-ray emitting hot gas in star forming galaxies has been
greatly improved thanks to spatially-resolved and high resolution X-ray spectroscopy. Observations of the
prototype starburst galaxy M82 with the EPIC and RGS instruments on XM M-Newton and with Suzaku
have shown spatially dependent chemical abundances, possible non-thermal e�ects in X-ray plasma emis-
sion, and the �rst tentative discovery of charge-exchange emission in X-rays from an external galaxy.
In this talk I will present these recent �ndings, and extend this work to other template objects such as
NGC253 and NGC3256. I will also show the prospects for future possible observations with the calorime-
ters on-board Astro-H and IXO.
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Speaker: Anna Lia Longinotti, MIT Kavli Institute, USA.
Time: Tuesday, 11:15{11:30
Type: Contributed Talk

Warm absorber and warm emitter in AGNs: clues from X-ray spec troscopy
A. L. Longinotti (1) et al.
(1)MIT Kavli Institute
Circumnuclear X-ray warm gas in Seyfert 1 Galaxies comes in two 
avours: the well known warm ab-
sorber, i.e. the line-of-sight ionized gas that is revealed through a series of narrow absorption lines often
in out
ow, and the warm emitter, i.e. ionized material that acts as a re
ector of t he nuclear radiation
and is detected via emission lines of highly ionized ions. The interplay between these two media is not
well established, particularly because the study of the warm emitter is often hampered by the AGN
continuum that covers the emission line component (when present). I will show recentresults on variable
Seyfert 1 observed by the gratings on XMM-Newton and Chandra where these two components have
been detected and studied with su�cient detail to depict a scenario in which the the warm absorber and
the warm emitter may be produced by photoionization of the same gas.

3.5 Laboratory plasmas and models

Speaker: Randall Smith, Smithsonian Astrophysical Observatory, USA
Time: Tuesday, 11:30{12:00
Type: Invited Review

Plasma emission codes and atomic data
Randall Smith
Smithsonian Astrophysical Observatory, USA
As more high-resolution X-ray spectra become available, the X-ray astrophysics community, including
laboratory astrophysicists, observers, and modellers, needs a common storehouse of accurate and com-
plete atomic data. This database will then be used to create collisional, photoionized, and absorption
models amongst other possibilities. I will discuss both the current status andsome future plans for atomic
codes and data for X-ray astrophysics. I will also brie
y discuss the state of the art in other related �elds
such as magnetically-con�ned fusion modeling.

Speaker: Peter Beiersdorfer
Time: Tuesday, 12:00{12:20
Type: Invited Review

Laboratory Measurements in Support of X-ray Astronomy
Peter Beiersdorfer
Lawrence Livermore National Laboratory, USA
Laboratory measurements respond to immediate needs of X-ray astronomy and drive the �eld forward
by developing new approaches for diagnosing astrophysical parameters. One of the important issues in
the past decades has been to understand the physics underlying the Fe L-shell spectra, and the Fe XVII
spectrum in particular. A lot of progress has been made, including measurements of the electron-impact
and resonance excitation cross sections, which now provides a rather clear picture of the production
mechanism of the Fe XVII spectrum. Recent measurements of the radiative rates provide additional
information on the de-excitation channels, while investigations of dielectronic satellite transitions provide
a measure of the electron temperature. New laboratory techniques have provided calibrations of spectral
electron-density density diagnostics as well as wavelengths and cross sections for linesimportant for
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understanding absorption features.

Work at LLNL was performed under the auspices of DOE under contract DE-AC53-07NA27344 and
supported by NASA's APRA program under contracts NNH07AF81I and NNG06WF08I. Part of this
work was supported by Chandra Cycle 10 Award AR9-0002X.

Speaker: Jos�e R. Crespo L�opez-Urrutia, Max Planck Institut f•ur Kernphysik, Heidelb erg, Germany
Time: Tuesday, 12:20{12:35
Type: Sollicited Talk

Photoionization measurements of Fe and Ar highly charged io ns in the keV
regime
Jose R. Crespo Lopez-Urrutia (1), Martin C. Simon (1), Maria Schwarz (1), Christian Beilmann (1),
Joachim Ullrich (1)
(1) Max Planck Institut f•ur Kernphysik
Photoionization (PI) of Ar and Fe highly charged ions (HCIs) in charge states up to Ar12+ and Fe14+ by
X-rays is investigated in the laboratory using an electron beam ion trap(EBIT) and synchrotron radia-
tion. Due to the high density of HCIs in the EBIT trap region, a high level of sensitivity is achieved. The
new method gives access to HCIs in basically all charge states of interest forastrophysics, and delivers
excellent resolution for photon excited photoionization resonances at energies reachingbeyond 1 keV.
Direct, non-resonant photoionization is also observed, and the ionization edges determined. Absolute
cross section determination by this technique is also demonstrated. The present results are compared to
advanced PI calculations.

Speaker: Stefan Schippers, Institute for Atomic and Molecular Physics, Justus-Liebig-University Giessen,
Germany.
Time: Tuesday, 12:35{12:50
Type: Contributed Talk

Laboratory measurements of rate coe�cients for dielectron ic recombination
and electron- impact ionization of highly charged atomic io ns
S. Schippers (1), D. Bernhardt (1), M. Hahn (2), C. Krantz (3), M. Lestinsky ( 2), A. M•uller (1), O.
Novotny (2), D. W. Savin (2), E. W. Schmidt (1), A. Wolf (3)
(1) Institute for Atomic and Molecular Physics, Justus-Liebig-University Giessen, Germany (2) Columbia
Astrophysics Laboratory, Columbia University, New, York, USA (3) Max-Planck-Institute for Nuclear
Physics, Heidelberg, Germany
Laboratory experiments provide vitally needed benchmarks for atomic data to be used in plasma mod-
eling. An e�ort to provide accurate rate coe�cients for dielectronic recombination (DR) and electron
impact ionization (EII) of highly charged atomic ions is being carried out at the Heidelberg heavy-ion
storage ring TSR. The storage ring technique combines well de�ned ion and electron beams with high
detection e�ciencies for electron-ion reaction products. In the past our collaboration has focussed on
providing DR data for L-shell and M-shell iron ions [1]. We �nd that popular compila tions of DR data
underestimate low-temperature DR rate coe�cients by up to orders of magnitude as has already been
suspected on the basis of the modeling of x-ray spectra from active galactic nuclei [2]. In many cases
even modern theoretical calculations deviate signi�cantly from our experimental results. This is due to
the fundamental di�culty to calculate low-energy DR resonance positions of complex ions with su�-
cient accuracy. At present, storage-ring DR experiments are in many cases the onlyreliable source for
low-temperature DR data. As will be discussed in more depth there are similarmotivations for our
storage-ring EII measurements. [1] E. W. Schmidt et al., ApJL 641 (2006) L157, A&A 492 (2008) 265,
M. Lestinsky et al., ApJ 698 (2009) 648 and references therein. [2] H. Netzer, ApJ 604 (2004) 551, S. B.
Kraemer et al. Apj 604 (2004) 556.
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3.6 X-ray spectroscopy and gravity �elds

Speaker: Jon Miller, University of Michigan, USA
Time: Tuesday, 13:50{14:20
Type: Invited Review

Relativistic Oxygen and Iron Lines in X-ray Binaries and AGN
Jon Miller
University of Michigan, USA
X-ray irradiation of the inner accretion disk around a compact object gives rise to a characteristic disk
"re
ection" spectrum. When the inner edge of the disk is close to the compact object, the re
ection
spectrum is modi�ed by the Doppler shifts and gravitational red-shifts natural to the innermost rela-
tivistic regime. Broad Fe K lines consistent with the inner disk have long been observed in both X-ray
binaries and in AGN; recent observations have found evidenece for relativistically-skewed O K and Fe L
lines as well. This talk will brie
y review recent progress with disk re
ection spectra, and present some
simulations of spectroscopy with future X-ray missions such as the International X-ray Observatory.

Speaker: Oliwia Madej, Astronomical Institute, Utrecht University, The Netherlands.
Time: Tuesday, 14:20{14:35
Type: Contributed Talk

Search for re
ection features in the high-resolution spect ra of ultracompact
X-ray binaries
O. Madej (1), P. Jonker (2,3)
(1)Utrecht University (2)SRON (3)CfA, Harvard-Smithsonia n Center for Astrophysics
The reprocessing of external X-ray radiation by accretion disk has been observed so far mainly in the
active galactic nuclei and Galactic black hole candidates. In these objects the location of the illuminating
X-rays is however largely unknown. We attempt to model the re
ection features in the ultracompact X-
ray binaries (UCXBs), consisting of a neutron star, which accretes matter from a white dwarf companion.
In this case the X-ray radiation emitted from a neutron star can be reprocessed by the accretion disk,
leading to soft X-ray emission line spectrum together with free-free continuum. Due to the re
ection by
the inner part of the accretion disk the observed spectral features can be broadened by the relativistic
Doppler e�ect and gravitational redshift. The re
ection model containing highly ionized disk predicts a
broad oxygen emission feature at 0.7 keV. A similar feature was also detected in some of the UCXBs,
for which the O/Fe abundance is possibly increased over solar abundances due to the preceding binary
evolution.

Speaker: Maria Diaz Trigo, ESAC, Spain
Time: Tuesday, 14:35{14:50
Type: Contributed Talk

A systematic analysis of the broad Fe K alpha line in neutron s tar LMXBs
with XMM-Newton
M. Diaz Trigo (1), C. Ng (2), M. Cadolle Bel (3), S. Migliari (2)
(1) XMM-Newton SOC, ESAC (2) ESAC (3) INTEGRAL SOC, ESAC
We analysed the XMM-Newton archival observations of 16 neutron star (NS) low-mass X-ray binaries
(LMXBs) to study the Fe K emission in these objects. The sample includes all the observations of NS
LMXBs performed in EPIC pn Timing mode with XMM-Newton publicly available until September 30,
2009. We performed a detailed data analysis considering pile-up and background e�ects. The properties
of the iron lines di�ered from previous published analyses due to either incorrect pile-up corrections or
di�erent continuum parametrization. 75% of the observations for which a spectrum can be extracted
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showed signi�cant Fe line emission. We found an average line centroid of 6.67keV and a �nite width
of 0.33 keV. The equivalent width of the lines varied between 17 and 189 eV, withan average weighted
value of 42 eV. For sources where several observations were available the Fe line parameters changed
between observations whenever the continuum changed signi�cantly. The line parameters did not show
any correlation with luminosity. We did not �nd unequivocal signs of relativi stic broadening near the NS
for any of the sources, unlike previous analyses.

Speaker: Manabu Ishida, ISAS/JAXA, Japan
Time: Tuesday, 14:50{15:10
Type: Invited Review

Non-relativistic strong gravity: accreting white dwarfs
Manabu Ishida
ISAS/JAXA, Japan.
X-ray spectroscopy of accreting white dwarfs at present and in the future is reviewed. An optically thin
thermal plasma formed on accreting white dwarfs has temperature as high as some tens of keV in general,
which corresponds to gravitational potential depth of the white dwarf. Hence the plasma emits strong
iron K lines, which can scarcely be accessed by the gratings of Chandra and XMM-Newton. In this talk,
the nature of accreting white dwarfs unveiled with the iron K emission lines arepresented, including
density of the plasma, measurement of accreting matter velocity, and geometry of the plasma, etc.

3.7 Plasmas with �nite optical depth

Speaker: Wolfgang Pietsch, Max Planck Institut f•ur extraterrestrische Physik, Germany.
Time: Tuesday, 15:10{15:25
Type: Contributed Talk

High time and spectral resolution observations of the super soft X-ray emission
of the optical nova LMC 2009
W. Pietsch (1), F. Haberl (1), M. Henze (1), J.-U. Ness (2)
(1) Max Planck Institut f•ur extraterrestrische Physik (MP E), Garching, Germany (2) European Space
Astronomy Centre (ESAC), Madrid, Spain
Nova LMC 2009 (outburst February 5, 2009) was proposed as recurrent nova basedon positional coinci-
dence with nova LMC 1971#2 and an optical spectrum very similar to that of the recurrent nova U Sco.
The nova was detected as a highly variable supersoft X-ray source (SSS) 50 days afterthe outburst by
the Swift satellite. We observed the SSS with XMM-Newton 90 d and 165 d after theoutburst. In both
observations, we detected strong 
are-like variability (factor 10 and 2, respectively). While in the �rst
observation, the nova is not very bright in the RGS (on average 0.14 ct/s inRGS1), the spectrum clearly
shows - on top of a blackbody component - emission lines from N and S. Continuum and line 
uxes vary
in the same way if one analyzes times of high and low intensity separately. Theonly exception is the
brightest line at 0.43 keV (N VI r) which seems not to change in intensity. In the second observation,
the source was signi�cantly brighter (1.8 ct/s in RGS1). The supersoft spectrum was harder and showed
emission and absorption lines on top of a blackbody component. All spectralcomponents varied in the
same way in the brighter and fainter states. The dominant emission line isN VII Lalpha at 0.50 keV.
We will discuss possible interpretations.
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Speaker: Jan-Uwe Ness, ESAC, Spain.
Time: Tuesday, 15:25{15:40
Type: Contributed Talk

Expanding X-ray Atmospheres
J.-U. Ness (1), D.R. van Rossum (2)
(1) XMM-Newton SOC, ESAC, European Space Agency, Madrid, Spain (2) Hamburger Sternwarte, Uni-
versity of Hamburg, Germany
Classical Nova outbursts occur in accreting white dwarf binaries and are powered by nuclear burning
on the white dwarf surface. Radiation pressure leads to the ejection of previouslyaccreted material
and perhaps some dredged-up white dwarf material. The ejected shell is optically thick and acts like
a stellar atmosphere. As the expansion continues, the density structure changes, essentially yielding a
shrinking photosphere. This process exposes successively hotter material, until an X-ray photosphere
can be observed, yielding an e�ective temperature of 3-8� 105 K. We present X-ray grating spectra that
show that at this time of the evolution, the expansion, and thus mass loss, is still continuing. This is
evidenced by signi�cant blue shifts in the absorption lines. Static stellar atmosphere models may thus
not be suitable to model the X-ray spectra, because radiative transport in moving ejecta yield di�erent
observable spectra. We present �rst results from expanding atmosphere models in comparison with static
atmosphere model results, which indicate that they are indeed signi�cantly di�erent.

Speaker: Andy Fabian, University of Cambridge, UK
Time: Wednesday, 9:00{9:30
Type: Invited review

X-ray Re
ection and Fluorescence
A.C. Fabian (1)
University of Cambridge, UK
The backscattered, 
uorescent and excited emission produced when X-rays irradiate cold gas is termed
X-ray re
ection. It is a common component in many X-ray sources from stars to accreting black holes
and has been studied for well over thirty years. It has risen to some prominence overthe past twenty
years since it re
ects the relativistic e�ects present in the innermost parts of accretion 
ows around black
holes and neutron stars and is thereby a diagnostic of strong gravity. Re
ectionspectra, both theoretical
and observed, will be presented and discussed.

Speaker: Alexander Blustin, Institute of Astronomy, University of Cambridge, UK.
Time: Wednesday, 9:30{9:45
Type: Sollicited talk

Disc re
ection at high resolution: the 'X-ray broad-line re gion' in 1H0707-495
A. J. Blustin (1), A. C. Fabian (1)
(1) Institute of Astronomy, University of Cambridge
We can now bring the high resolution of astronomical X-ray grating spectrometers to bear on the search
for evidence of re
ection from accretion discs in active galactic nuclei. The soft X-ray spectrum of the
narrow line Seyfert 1 galaxy 1H0707-495 has revealed new evidence for this process. Using a 380 ks
XMM-Newton RGS observation, we �nd broad emission lines, consistent with O VIII Ly-alpha, N VII
Ly-alpha, C VI Ly-alpha and a blend of Fe XIX/Fe XX/Ne IX He-alpha, with velocity widths of order
5000 km/s. Broad emission lines of this type have now been detected in a number of active galaxies, but,
intriguingly, in 1H0707-495 the lines have both blueshifted and redshifted components. These are dy-
namically consistent with an origin in re
ection from an accretion disc, at � 1600 gravitational radii from
the black hole. They are therefore likely to be the narrow line cores associated with the relativistically
broadened soft X-ray emission feature recently discovered in this source. We discuss this interpretation,
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and also the implications for the origins of the broad line region in both its X-ray and optical/UV mani-
festations.

Speaker: Jose Miguel Torrejon, Universidad de Alicante, Spain.
Time: Wednesday, 9:45{10:00
Type: Contributed talk

A Chandra Survey of 
uorescence Fe lines in X-ray Binaries at high resolution
J.M. Torrejon (1,2), N. S. Schulz (2), M. A. Nowak (2), T. R. Kallman (3)
(1) Departamento de Fisica, Escuela Politecnica Superior (2) MIT Kavli Institute for Astrophysics and
Space Research (3) NASA Goddard Space Flight Center
We present the results of a Chandra survey of the Fe 
uorescence line in X-ray binaries at the highest
resolution possible, with special emphasis in the narrow component. We have reprocessed and analized
the whole sample of X-ray binaries currently public in the Chandra Archive, excluding 'peculiar' objects.
From this study a number of important conclusions are drawn. Fe 
uorescence emission is found in all
the High Mass X-ray Binaries (HMXBs) studied, whenever the spectrum has counts in theregion under
study. In contrast, this line is astonishingly rare amongst Low Mass X-ray Binaries (LMXBs) where only
four out of several dozens, show Fe 
uorescence. However, the characteristics of this emission seems to be
indistinguisable from that of their massive cousins. The Fe K alpha line is centered at 1.94�A and we do
not �nd any shift to higher ionization states or di�erence between HMXBs or LMXBs. We present the
observational Curve of Growth: the relationship between the Fe equivalent width and the density column
of the reprocessing material. It is found an excellent agreement with the theoretical predictions for a re-
processing material, spherically distributed around the X-ray source, and of solarcomposition. Likewise,
we present the �rst evidence of the X-ray Baldwin E�ect (the anticorrelation between the equivalent
width and the unabsorbed 
ux of the central source) found for X-ray binaries as a class.

Speaker: Tim Kallman, USA.
Time: Wednesday, 10:00{10:30
Type: Invited review

Photoionised plasmas
Tim Kallman
NASA/GSFC, USA
In this talk I will review the motivation and current status of photoionizat ion modeling. This includes
some of the astrophysical issues which can be addressed, the ingredients for the models, the current
computational tools, the limitations imposed by currently available at omic data, and the validity of some
of the standard assumptions. I will also discuss ideas for the future: challenges associated with future
missions, opportunities presented by improved computers, and goals for atomic data collection.

Speaker: Eleonora Torresi, INAF/IASF-Bologna; Dipartimento di Astronomia, Uni versit�a di Bologna,
Italy.
Time: Wednesday, 10:30{10:45
Type: Contributed talk

Warm absorbers in AGN with powerful jets
E. Torresi (1,2), P. Grandi (1), A.L. Longinotti (3), M. Guainazzi (4), G.G.C. Palumbo (2), F. Tombesi
(2), A. Nucita (4)
(1) INAF/IASF-Bologna (2) Dipartimento di Astronomia, Univ ersit di Bologna (3) MIT Boston (4)
ESA-ESAC Madrid
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The debate on spectral di�erences/similarities between Broad Line Radio Galaxies (BLRG) and type 1
Seyfert galaxies involves accretion processes and feedback with the environment. While in Seyfert 1s
the presence of warm absorbers (WA) has been ascertained, in Radio-Loud AGN the physical condi-
tions of the circumnuclear environment is far to be clearly understood due to the presenceof the jet
obviously complicating the picture. High-resolution X- ray spectroscopy can play a fundamental role in
addressing this topic, as shown by our recent discovery of a WA in the BLRG 3C 382 with the Re
ection
Grating Spectrometer (RGS) onboard XMM-Newton. Our analysis showed that: (i) relativistic jets and
slower out
ows of photoionised plasma can coexist in the same object, and (ii)the physical conditions of
Radio-Loud and Radio-Quiet environments are quite similar, at least at the Narrow Line Region (NLR)
distance. We will also discuss the new results of an ongoing study extended to other BLRG, and possible
improvements in this �eld o�ered by the next generation missions, such as IXO.

Speaker: Eugene Churazov, Germany.
Time: Wednesday, 11:15{11:35
Type: Invited review

Resonant scattering of X-ray emission lines
E. Churazov
MPA, Garching, Germany.
While very often hot intergalactic medium is optically thin in continuum, an o ptical depth in resonant
lines can be of order unity or larger. Resonant scattering in brightest X-ray emission lines causes a number
of interesting distortions in the surface brightness distribution, spurious variations of abundance of heavy
elements, changes in the line spectra shape and even polarization of X-ray emission. The magnitude of
the e�ect not only depends on density, temperature and ionization state of the gas, but it is also sensitive
to the characteristics of the gas velocity �eld. This opens the possibility to use resonant scattering as
a convenient and powerful tool to study IGM properties. We discuss the applicationof these e�ects for
galaxy clusters.

Speaker: David Cohen, Swarthmore College, USA.
Time: Wednesday, 11:35{11:50
Type: Sollicited talk

Line Shapes in Hot Stars
D. H. Cohen
Swarthmore College, Swarthmore, USA
Hot and massive stars, with their highly supersonic radiation-driven winds, are some of the only X-ray
sources with emission lines resolved by the Chandra and XMM-Newton grating spectrometers. The
kinematics of the shock-heated, X-ray emitting plasma in these stars' winds govern the pro�le widths,
and attenuation by the bulk, cold, X-ray absorbing wind component imparts a characteristic asymmetric
shape to the pro�les. By �tting pro�le models to the measured emission lines, we cantest wind-shock
models of OB star X-ray production. And in a novel use of high-resolution X-ray spectroscopy, we �t the
pro�le asymmetries in an ensemble of emission lines to measure the mass-loss rates of O star winds. For
most O stars, the wind-shock scenario describes the observed line pro�le shapes well,but the mass-loss
rates derived from the pro�le asymmetry �tting are lower than traditional H-a lpha mass-loss rates.
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Speaker: Maurice Leutenegger, NASA/GSFC, USA.
Time: Wednesday, 11:50{12:05
Type: Contributed talk

X-ray radiative transfer in massive star winds
M. A. Leutenegger (1), D. H. Cohen (2), S. M. Kahn (3), S. P. Owocki (4), F. B. S. Paerels (5)
(1) NASA/GSFC (2) Swarthmore College (3) Stanford Universi ty (4) Bartol Institute, University of
Delaware (5) Columbia University
I discuss the formation of X-ray emission line pro�les in O star winds, focusing on scattering in strong
resonance lines. This is a novel application of Sobolev theory to the limit where thesource function is
dominated by local emission, rather than scattering of continuum photons from thestellar core, as is the
case in the UV and optical spectrum. The empirical evidence for the importance of resonance scatter-
ing comes from the di�erent pro�les observed in the resonance and intercombination linesof the same
helium-like ion, which would have virtually the same shape in the absence of thise�ect. The detection
of resonance scattering has important consequences for our interpretation of O star X-ray emission: it
signi�cantly a�ects X-ray derived mass-loss rate estimates, and it also constrains scenarios for the micro-
physics of shock formation in O star winds.

3.8 Kinematics and shock diagnostics

Speaker: Manuel G•udel, University of Vienna, Vienna, Austria.
Time: Wednesday, 12:05{12:35
Type: Invited review

Plasma motion and kinematics in cool and hot stars
M. G•udel (1), Ya•el Naz�e (2)
(1) University of Vienna, Vienna, Austria (2) Universit�e d e Li�ege, Li�ege, Belgium
The environments of both hot and cool stars are the sites of highly dynamic processes involving motion
of gas and plasma in winds, 
ows across shocks, plasma motions in closed magnetic �elds, or streams
along magnetospheric accretion funnels. X-ray spectroscopy has opened new windows toward the study
of these processes. Kinematics are evident in line shifts and line broadening, and alsomore indirectly
through the analysis and interpretation of density-sensitive lines. In hot stellar winds, expanding-wind
kinematics are directly seen in broadened lines although the broadening has turned out to often be smaller
than anticipated, and some lines are so narrow that coronal models have been revived. Although X-ray
spectra of cool stars have shown line shifts and broadening due to the kinematics ofthe entire corona,
e.g., in binary systems, intrinsic mass motions are challenging to observe at the presently available resolu-
tion. Much indirect evidence for mass motion in magnetic coronae is nevertheless available. And �nally,
spectral diagnostics has also led to a new picture of X-ray production in accreting pre-main sequence
stars where massive accretion 
ows collide with the photospheric gas, producing shocks in which gas is
heated to high temperatures. We summarize evidence for the above mechanisms based onspectroscopic
data from XMM-Newton and Chandra.

Speaker: Jacco Vink, Astronomical Institute, Utrecht University, The Netherlands.
Time: Wednesday, 12:35{12:55
Type: Invited review

Plasma equilibration in astrophysical shocks
J. Vink
Astronomical Institute, Utrecht University, The Netherla nds.
Supernova remnants shocks are, like most astrophysical shocks, collisionless shocks. This means that the
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shock heating occurs through "collective interactions", electro-magnetic �elds, or,plasma waves, rather
than through particle-particle collisions. It is not a priori clear whether this wi ll lead to equilibration of
ion and electron temperatures at the shock front or not, both are possible as long as the conservation of
particle, momentum and energy 
ux at the shock boundary are taken into account. If non- equilibration
is the case then ion-electron equilibration happens at a time scale of t� 1012/ n e s, longer than the typical
supernova remnant age.

I will review here the observations that indicate that non- equilibration of temperatures seems to be
the case in young SNRs. These include both optical and high resolution X-ray observations. I will also
discuss the e�ects that cosmic rays have on the observed electron and ion temperatures. Finally, I will
pay attention to the role of high resolution X-ray spectroscopy in makingprogress in this �eld of research.

Speaker: Daniel Dewey, MIT Kavli Institute, USA.
Time: Wednesday, 13:55{14:15
Type: Invited review

Kinematics of supernova remnants
D. Dewey
MIT Kavli Institute, USA.
The relative stability and compact extent ( < 1013 cm) of a white dwarf system or massive star are
dramatically transformed at their end-of-life by a supernova (SN) explosion: onethousand years later,
interacting stellar debris and circumstellar material (CSM) �ll a region with a scale of order 1019 cm.
The velocities involved in these supernova remnants (SNRs), thousands of km/s,can be measured with
medium and high-resolution X-ray spectrometers and add an important dimension tounderstanding the
details and mechanism of the progenitor and its explosion. This review summarizes the theoretically
expected kinematics of SNRs, from simple Sedov to inherently 3D jet-induced models. A sample of the
still-growing measurement results from SNR X-ray observations is presented anddiscussed, including
"real universe" complications. Finally, examples of the enticing capabilities of future X-ray observatories
to advance our study of SNRs and their kinematics are given.

Speaker: Hiroya Yamaguchi, RIKEN (The Institute of Physical and Chemical Research), Japan.
Time: Wednesday, 14:15{14:30
Type: Contributed talk

Discovery of recombining plasmas in mixed-morphology SNRs : recent Suzaku
spectroscopy and future prospects
H. Yamaguchi (1), M. Ozawa (2), K. Koyama (2), K. Masai (3), T. Ohnishi (2), M. Sawada (2)
(1) RIKEN (2) Kyoto University (3) Tokyo Metropolitan Unive rsity
We report on the �rst discoveries of radiative recombination continua (RRC) in the X-ray spectra of
the mixed-morphology supernova remnants (MM-SNRs), which are the �rm evidence for extremely ove-
rionized (recombining) plasmas. The MM-SNR exhibits a centrally-�lled thermal X-ray emission with
a shell-like radio morphology. The physical association with a star forming region suggests its origin of
a massive progenitor in a dense environment. Using the X-ray Imaging Spectrometer (XIS) on board
Suzaku, we have robustly detected a strong RRC of H-like Si and S from IC443 (Yamaguchi et al. 2009).
The ionization temperature of 1.2keV determined from the RRC-to-line intensity ratio is found to be sig-
ni�cantly higher than the electron temperature of 0.6keV. As the origin of the overionization, we propose
the rapid cooling of electrons due to a drastic adiabatic expansion from a dense circumstellar medium
to a thin interstellar space. We have also discovered similar RRC emissionfeatures from the other MM-
SNRs, W49B (Ozawa et al. 2009) and G359.1-0.5 (Ohnishi et al., in preparation), suggesting that the
overionization is common for young or middle-aged MM-SNRs. Future observationswith high-resolution
spectroscopy will provide key information on the origin and evolution of the recombining plasma in the
MM-SNRs.
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Speaker: Frank Haberl, Max-Planck-Institut f•ur extraterrestrische Physik, Gar ching, Germany.
Time: Wednesday, 14:30{14:45
Type: Contributed talk

Spectral evolution of SN 1987A as seen with XMM-Newton
F. Haberl (1), R. Sturm (1), B. Aschenbach (1), G. Hasinger (2)
(1) MPI f•ur extraterrestrische Physik, Garching (2) MPI f• ur Plasmaphysik, Garching
In combination with archival observations, our XMM-Newton monitoring pro gram of SN 1987A with
yearly observations since January 2007 allows us to follow the ongoing propagation of the supernova
blast wave through the inner circumstellar ring with high resolution X-ray spectroscopy. The 
uxes and
broadening of the numerous emission lines seen in the dispersed spectra of the RGS instruments pro-
vide information on the evolution of the X-ray emitting plasma and its dynam ics. Especially from the
observations between 2003 and 2007 we can see a signi�cant evolution of the plasma parameters and a
deceleration of the radial velocity of the lower temperature plasma regions. Wealso �nd evidence for an
iron K feature in a co-added EPIC-pn spectrum.

Speaker: Ehud Behar, Physics Department, Technion, Israel.
Time: Wednesday, 14:45{15:05
Type: Invited review

Kinematics of AGN out
ows
E. Behar
Technion, Israel
In a profound sense, sub-c ionized winds areexpectedfrom AGNs, if one bears in mind the escape ve-
locities from the inner accretion disk and the actual range of velocities observed inAGN out
ows up to
relativistic jets. These high velocity out
ows represent the potentially im portant cosmological feedback
AGN observers are constantly seeking. When it comes to X-ray observations, however, there is a glaring
disparity between slow winds (� 1000 km/s) in Seyferts and the ultra-high velocity out
ows (UHVOs)
detected in a few quasars. The talk will present a critical review of the detections ofthe ultra high ve-
locity out
ows (UHVOs), dwelling on the most robust examples. The statistica l signi�cance of detected
absorption features in the best UHVO cases will be contrasted with the fact that these features vary
between epochs, and frequently do not reoccur in subsequent observations.

Speaker: Shai Kaspi, Physics Department, Technion, Israel.
Time: Wednesday, 15:05{15:20
Type: Contributed talk

Massive out
ows in AGN's X-ray spectra
S. Kaspi
Technion, Israel
Several AGNs were reported to have massive out
ows which are detected in their X-ray spectra. An
interesting question is the di�erence in these out
ows between radio-loud and radio-quiet AGNs. We
will discuss this through the grating X-ray spectra of the radio-loud quasar 4C74.26 which was observed
both by Chandra/HETGS and XMM/RGS. The data revel emission and absorption l ines from H-like and
He-like ions of Mg, Al, and Si, as well as lower ionization Si absorption lines, which indicate an out
ow.
We will compare this out
ow to the out
ows in other objects and discuss the physical implications. We
will also discuss the multiple grating observations of AGNs which revel that the spectrum has changed
together with the claimed out
ows with focus on the quasar PDS456. We report on XMM and SUZAKU
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observation of this source, as well as analysis of past observations from ASCA and CHANDRA, which
reveal its variable nature and the variable nature of high-velocity out
ows. In this object, as well as in
a few others, repeated observation failed to reproduce the same absorption spectra. This indicates that
variability is common among the high-velocity winds. We will discuss the timescale of these variations
and the implications for the physical parameters of these out
ows.

3.9 The UV- X-ray connection

Speaker: Elisa Costantini, SRON Netherlands Institute for Space Research, The Netherlands.
Time: Wednesday, 15:20{15:40
Type: Invited review

The UV- X-ray connection in AGN out
ows
E. Costantini
SRON Netherlands Institute for Space Research, The Netherlands.
Ten years of X-ray grating observations allowed us to characterize the multi-component ionized gas out-

owing from active galactic nuclei with unprecedented accuracy. In this talk I will s how how the X-ray
and UV instruments can work in synergy to have the most complete possible viewof the physical prop-
erties of these gas components. I will also review how the results from largemulti-wavelength campaigns
can help in depicting a global view on the black hole gaseous environment and how they contribute to
the feedback.

Speaker: Nahum Arav, Virginia Tech, USA.
Time: Wednesday, 16:10{16:25
Type: Sollicited talk

A UV crystal ball for future X-ray observations of AGN out
ow
N. Arav
Virginia Tech, USA.
Current UV studies of AGN out
ows have 20 times the spectral resolution and a higher S/S than similar
X-ray observations. Since we are looking at the same out
ow, this discrepancy gives us a crystal ball to
predict many of the issues future higher resolution X-ray missions will encounter whenstudying these
enigmatic out
ows. I will demonstrate these issues using results from our X-ray/UV campaign on Mrk
279 as well as Chandra HETGS data of NGC 3783.

Speaker: Rob Detmers, SRON Netherlands Institute for Space Research, The Netherlands.
Time: Wednesday, 16:25{16:40
Type: Contributed talk

Unravelling the inner region of an AGN: The 600 ks RGS spectru m of Mrk
509
R.G. Detmers (1) and the Mrk 509 consortium
(1) SRON Netherlands Institute for Space Research, The Netherlands
We present the �rst results of our Mrk 509 multi-wavelength campaign, focussing onthe 600 ks stacked
RGS spectrum. This fabulous high quality data set is one of the best high-resolution X-ray spectra there
is of an AGN. This allows us to obtain accurate information on the detailed structure of the ionized
out
ow (number of components, out
ow velocity, ionization parameter and column density) as well as
the emission features which are present in the spectrum, such as broad and narrowemission lines and
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RRC's. This almost unprecedented wealth of information, allows us to investigate the inner region of
Mrk 509 with very high accuracy.

Speaker: Gerard Kriss, STScI, USA.
Time: Wednesday, 16:40{16:55
Type: Contributed talk

Coordinated HST/COS and X-ray Observations of Mrk 509
G. Kriss (1) and the Mrk 509 Team
(1) Space Telescope Science Institute, USA.
We have observed the out
owing gas in the Seyfert 1 galaxy Mrk 509 in a coordinated campaign using
XMM-Newton, Integral, Swift, Chandra, and HST/COS in December 2009. At a resolution of about
20 km/s in the UV, using COS we will have obtained 20 km/s resolution, high S/N observations of the
complex absorption troughs in Mrk 509 visible in the Si IV, C IV and N V doublets, as well as neutral
hydrogen Ly alpha. Our observations will permit us to unravel the velocity-dependent covering fraction
and optical depth in these absorbing troughs. Together with photoionization modeling, we will be able
to develop a realistic picture of the chemical abundances in the out
ow. Our near-simultaneousUV
spectra will be directly comparable to the X-ray spectra obtained within days using the Chandra X-ray
Observatory.

Speaker: Joel Bregman, University of Michigan, USA.
Time: Wednesday, 16:55{17:25
Type: Invited review

The UV X-ray connection in the ISM and WHIM
J. Bregman
University of Michigan, USA
Much of the elemental composition of the Galactic ISM and the intergalacticmedium has been de�ned by
UV and X-ray spectroscopic measurements, although many issues remain. Ultraviolet absorption studies
in the Milky Way have not only determined compositions, but also scale heights and depletions factors
onto grains. X-ray observations are in a more primitive state because of poor resolution, especially for
common ions of OVII and OVIII, and because a relatively high column density is required for detection.
Locally, approximately half of the missing extragalactic baryons are identi�ed by UV observations of
Ly-alpha and OVI. The remaining baryons are predicted to lie above 5� 105 K, which could be detectable
with X-ray absorption line measurements. We review some of the e�orts to detectthese absorption lines
and show the dramatic improvements that will occur with the next generation X-ray facility-class tele-
scope.

Speaker: Q. Daniel Wang, University of Massachusetts, USA.
Time: Wednesday, 17:25{17:40
Type: Sollicited talk

X-raying the Hot Interstellar and Circum-galactic Media
Q. Daniel Wang (1), Yangsen Yao(2)
(1) University of Massachusetts (2) University of Colorado
I will review recent X-ray studies of the hot interstellar and circum-galactic media. These studies are
largely based on X-ray absorption line spectroscopic observations, complemented by X-ray emission and
far-UV OVI absorption measurements. This allows us for the �rst time to characterize the spatial, ther-
mal, chemical, and kinematical properties of the global hot gas in and around theMilky Way. In addition,
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we have used an absorption line stacking method to sensitively constrain the mean properties of hot gas
around galaxies along a number of bright AGNs. We conclude that di�use soft X-ray emitting/absorbing
gas with a characteristic temperature of � 106 K originates predominately in and around galactic disks
and bulges. In the solar neighborhood, for example, this gas does not extend signi�cantly more than a
few kpc away from the Galactic plane. This conclusion does not exclude the presence of a larger-scale,
probably much hotter gaseous halo, which is required to explain observations of various high-velocity
clouds. Such a halo may be a natural product of the stellar feedback in the context of theformation and
evolution of the Galaxy.

Speaker: Fabrizio Nicastro, INAF-OAR, Italy.
Time: Wednesday, 17:40{17:55
Type: Sollicited talk

The First X-Ray/UV WHIM Filament: tentative detection alon g the line of
sight to PKS 0558
F. Nicastro (1,2,3), Y. Krongold (4), D. Field (5), M.L. Conciatore (3), L. Zappacosta (3), I. Papadakis
(6)
(1) Osservatorio Astronomico di Roma - INAF (Italy) (2) IESL , Foundation for Research and Technology
(Greece) (3) Harvard-Smithsonian Center for Astrophysics (USA) (4) Instituto de Astronomia, UNAM
(Mexico) (5) Ohio-State University (USA) (6) Physics Depart ment, University of Crete (Greece)
We present the �rst likely X-ray WHIM detection with associated HI Broad Ly-b eta and Ly-alpha,
along the line of sight to the nearby (z=0.1372) Seyfert 1 galaxy PKS 0558-504. The X-Ray absorber
is marginally detected in two independent XMM-Newton spectra of PKS 0558-504, a long 600 ks GO
observation and a much lower S/N, calibration observation, with a combined single line statistical signi�-
cance of 2.3� . The statistical signi�cance of the X-ray detection is strongly increased by the independent
detection of broad and complex HI Ly-beta and Ly-alpha absorption in archival FUSEand IUE spectra
of PKS 0558-504, respectively, at redshifts consistent with each other, and with the best-�tting redshift
of the X-ray absorber. The combined signi�cance of the three (XMM, FUSE, and IUE) independent
detections, is 5.5� . The detection of both metal and H lines in this X-ray hot WHIM system, allows us
to estimate, for the �rst time, the metalicity of the system, which turns out t o be 1-5% Solar.
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Chapter 4

Poster abstracts

4.1 Present and future instrumentation

Poster number: 1.01
Corresponding author: Yoh Takei, ISAS/JAXA, Japan.

The X-ray microcalorimeter SXS on board Astro-H
K. Mitsuda (1), R.L. Kelley (2), and the SXS team (3)
(1) ISAS/JAXA (2) NASA/GSFC (3) ISAS/JAXA, ARD/JAXA, Kanaz awa U., Tokyo Metropolitan
U., Tsukuba U., Saitama U., Riken, Rikkyo U., NASA/GSFC, Wis consin U., Yale U., SRON, Geneva.
U.
SXS is a microcalorimeter array developed by international collaborationlead by JAXA and NASA, for
Japanese 6th X-ray astronomy satellite ASTRO-H. This will have 7 eV or better energy resolution at 5.9
keV and 2.8'x2.8' �eld of view. The sensor is an array of 32-pixel microcalorimeters based on doped Si
thermistors operated at 50 mK. It is cooled by cryocoolers (Stirling coolersand a Joule-Thomson cooler),
liquid helium and a three-stage adiabatic demagnetization refregerator. The lifetime of the liquid helium
is expected to be �ve years. We present the structure, design and expected performance ofthe SXS, and
the status of development.

Poster number: 1.02
Corresponding author: Herman Marshall, MIT Kavli Institute, USA.

Adapting an IXO Grating Spectrometer for Polarimetry
H.L. Marshall (1), K. Murphy (1), N. Schulz (1), R. Heilmann (1)
(1) MIT Kavli Institute
We developed an instrument design capable of measuring linear X-ray polarizationover a broad-band
using conventional spectroscopic optics. A set of multilayer-coated 
ats re
ects thedispersed X-rays to
the instrument detectors. The intensity variation with position angle is measured to determine three
Stokes parameters: I, Q, and U { all as a function of energy. By laterally gradingthe multilayer optics
and matching the dispersion of the gratings, one may take advantage of high multilayer re
ectivities and
achieve modulation factors> 50% over the entire 0.2 to 0.8 keV band. This instrument could be used
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in a small orbiting mission or scaled up for the International X-ray Observatory. Laboratory work has
begun that will demonstrate the capabilities of key components.

Poster number: 1.03
Corresponding author: Randall McEnta�er, University of Iowa, USA.

Soft X-ray spectroscopy simulations for the IXO OP-XGS
R. L. McEnta�er (1), W. Cash (2), M. Page (3), S. Casement (4), C. Lil lie (4), A. D. Holland (5), N. J.
Murray (5), D. Willingale (6)
(1) University of Iowa (2) University of Colorado (3) Univer sity College London (4) Northrop Grumman
Aerospace Systems (5) Open University (6) University of Leicester
The International X-ray Observatory (IXO) is a collaborative e�ort between NASA, ESA, and JAXA.
The IXO science goals are heavily based on obtaining high quality X-ray spectra.In order to achieve this
goal the science payload will incorporate an array of gratings for high resolution, high throughput spec-
troscopy at the lowest X-ray energies, 0.3 - 1.0 keV. The spectrometer will address a number of important
astrophysical goals such as studying the dynamics of clusters of galaxies, determining how elements are
created in the explosions of massive stars, and revealing most of the "normal" matter in the universe
which is currently thought to be hidden in hot �laments of gas stretching between galaxies. In this poster
we present simulations of key grating spectroscopy science targets using the O�-Plane X-ray Grating
Spectrometer concept design. These simulations use detailed ray tracing of the entire observatory with
accurate response matrices for the optics, gratings, and CCDs. The simulations will be used to determine
design goals such as CCD frame rate, zero order throughput, and absolute wavelength determination.
This will be particularly important for the faintest science targets.
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A completely di�erent view of RGS observations: A trial to es timate the in-
trinsic discovery space
N. Schartel (1)
(1) ESA
XMM-Newton celebrated its 10th anniversary in December 2009. With about 300 refereed papers pub-
lished each year, XMM-Newton is one of the most successful scienti�c missions ofESA ever. With the
launch of XMM-Newton and Chandra for the �rst time X-ray high resolution spectr ometers were made
available for the astrophysical community. XMM-Newton has the potential to continue operations for
another decade. Based on simple statistical consideration in comparisons to the instrument performance
and celestial X-ray sources we try to estimate the potential exploration anddiscovery space for RGS
observations and compare it with the performed observations. We conclude that only about 50% of the
potentially interesting targets are observed today.
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Investigation of the line spread function (LSF) of RGS
A.J.J. Raassen (1,2)
(1)SRON Netherlands Institute for Space Research, Utrecht(2)Astronomical Institute "Anton Pannekoek",
Amsterdam
We analyse the shape of the Line Spread Function (LSF) of the Re
ecting Grating Spectrometers (RGS)
aboard XMM-Newton. This is done by comparing the line features, observed in several coronal spec-



4.1 Present and future instrumentation 35

tra, with the instrumental-model line shapes. The wavelengths measured with RGS2are about 0.005
Angstrom higher than the wavelengths measured with RGS1. The wavelengths of the spectral lines are
sensitive to the Solar Aspect Angle (SAA). This is proved on the basis of lines measured in di�erent
spectra of Capella. These observations include Solar Aspect Angles from 71 to 108 degree. We have mea-
sured the Full Width at Half Maximum (FWHM) of the instrumental model line pro �le and the observed
spectral lines. The FWHM of the instrumental model LSF is broader than the width of the observed
spectral lines. This manifests oneself especially by not reaching the top of the lines, even when �tting
with a delta-function folded through the response matrix. The FWHM's of the instrumental model LSF
are about 10% wider than the width of the data. The FWHM's seem not to depend on the wavelength,
revolution (time), or Solar Aspect Angle. The investigation should result in a modi�cation of the used
Current Calibration Files (CCF).
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SAS methods for stacking RGS spectra
A. Ibarra (1), A. Pollock (1), C. Gabriel (1)
(1) ESA
As part of continuing e�orts to maximise the usefulness to observers of the SAS in general, and its RGS
components in particular, SAS v8 saw the introduction of spectra calculated as afunction of wavelength
as an alternative to the usual instrumental dispersion angle. This makes possible alignment of two or
more RGS spectra, not necessarily of the same target, in a common wavelengthreference frame, indepen-
dent of source geometry, with the rigorous preservation of counting statistics. As a result, it is easy to
stack RGS spectra using the latest version of the task rgscombine in SAS v9.In this poster, we present a
detailed study of the methods implemented in rgscombine and discuss the advantages of its application
to some relevant astronomical examples.
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High-resolution Soft X-ray Spectroscopy on IXO using a Crit ical-Angle Trans-
mission Grating
R.K. Heilmann, M. Ahn, M.W. Bautz, J.E. Davis, D. Dewey, R. Foster, D.P. Huenem oerder, H.L. Mar-
shall, P. Mukherjee, M.L. Schattenburg, N.S. Schulz, and M. Smith
MIT Kavli Institute, USA
We present a high-resolution soft x-ray grating spectrometer for the IXO that meets or exceeds the
requirements for e�ective area (> 1000 cm2 for E < 1 keV) and spectral resolution (E/dE > 3,000).
Building on Chandra and XMM-Newton heritage, the spectrometer is based on novel high-e�ciency
blazed transmission gratings. These critical-angle transmission (CAT)gratings combine the advantages
of traditional transmission gratings (very low mass, extremely relaxed alignment and 
atness tolerances)
with those of X-ray re
ection gratings (high e�ciency over a broad band due to blazing) . We have
micro-fabricated 200 nm-period silicon CAT gratings with the required bar dimensions (6 micron tall,
40 nm wide, aspect ratio 150), optimized for the 0.3 to 1.0 keV energy band. X-ray tests show blazing
behavior up to 1.28 keV in accordance with predictions. Finite element analysis andray tracing have
con�rmed the suitablility of the mechanical and optical designs. The CAT grating spectrometer works
in tandem with IXO focal-plane detectors: only a fraction of the mirror apertur e is covered with CAT
gratings and, even so, high-energy X-rays pass through the gratings to the telescopefocus. The CAT
spectrometer extends IXO's highest resolving powers to energies below 1 keV, including lines of C, N, O,
Ne and Fe ions, central to many science topics, e.g., coronal emission from stars, studies of the ISM and
WHIM, and warm absorption and out
ows in AGN.
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4.2 Abundances in X-ray plasmas
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Metallicity maps: X-ray observations versus simulations
L. Lovisari (1), W. Kapferer (1), S. Schindler (1)
(1)Institute for Astro- and Particle Physics, University o f Innsbruck
Because of their deep gravitational wells, galaxy clusters retain all the metals produced by the stellar
populations of the member galaxies. Most of these metals reside in the hot plasma which dominates the
baryons content of the clusters. This makes them excellent laboratories for the study of the chemical
enrichment history of the universe. The distribution of metals in the ICM gives insight into the evolution
process of galaxies in a cluster and also into the evolution process of whole clusters. Simulations have
shown that stripping processes of galaxies and injection from AGNs leave for awhile distinct traces in
the metallicity distribution. Starburst events result in a high local metallici ty, that is moving along
with the ICM. The metal distribution in a cluster shows many stripes and blobs at the positions where
the enrichment has taken place, so the metal maps are the ideal diagnostic tools for galaxy and cluster
evolution. We present �rst results of our ongoing work, in which we make a statistical comparison of the
observed and simulated maps, e.g. by comparing the shape, size, position, amplitude and histograms of
the metallicity features. This analysis will be done for clusters in di�erent dynamical states and di�erent
enrichment processes in order to determine the e�ciency and time scales of enrichment processeslike
ram-pressure stripping and galactic winds.
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The surprising X-ray spectra of classical and recurrent nov ae in outburst
Marina Orio(1,2), E. Behar(3), T. Rauch(4), T. Nelson(5)
(1) INAF-Padova, Italy (2) Astronomy Department, U Wisconsi n, USA (3) Dept. of Physics, Technion,
Haifa, Israel (4) Institute for Astronomy and Astrophysis, Tuebingen, Germany (5) NADA-Goddard and
University of Maryland-Baltimore, USA
I will show a series of unusual X-ray grating spectra of novae in outburst, including both atmospheric
spectra of extremely hot white dwarf burning hydrogen in a shell towards the end of he mass loss pro-
cess, and emission line spectra before the white dwarf emerges. I will discuss composite spectra and the
di�culties they pose. I will show an unusual transient emission line spectrum of the recurrent nova RS
Ophiuchi, observed only for a short period. In this spectrum, unusual abundances can be derived,that
will have to be included in the nova outburst theory. Finally, I will discuss the ra nges of abundances,
e�ective temperatures and e�ective gravity derived from the white dwarf atmosphere, and their implica-
tions for the search for supernovae Ia progenitors.
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Neon and oxygen in low activity stars: towards a coronal uni� cation with the
Sun
J. Robrade (1), J.H.M.M. Schmitt (1)
(1) Hamburger Sternwarte, Germany
The disagreement between revised solar abundances and helioseismology has resulted in acontroversy
about the true neon abundance of the Sun and other stars. We use XMM-Newton and Chandra high-
resolution X-ray spectra from a sample of weakly and moderately active stars to determine their coronal
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Ne/O abundance ratio and to investigate a possible peculiarity of the Sun among the stellar population
in the solar neighborhood. We apply linear combinations of strong emission lines from neon and oxygen,
as well as a global-�tting method for each dataset and crosschecked the derived results. We �nd that the
sample stars show a correlation between their Ne/O ratio and stellar activity in the sense that stars with
a higher activity level show a higher Ne/O ratio. The Ne/O abundance ratio decreases in oursample
from values of Ne/O approx. 0.4 down to Ne/O=0.2-0.25, suggesting that ratios similar to 'classical'
solar values, i.e. Ne/O approx. 0.2, are common for low activity stars; a signi�cantly enhanced neon
abundance as the solution to the solar modeling problem seems unlikely. We �nd no indications of a
peculiar position of the Sun; the solar coronal Ne/O abundance ratio appears to be rather typical of low
activity stars.

4.3 Atom-Atom interactions as seen through X-rays
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Long-term variations of Solar Wind Charge Exchange induced X-ray emission
with Suzaku
H. Yoshitake(1), K. Mitsuda(1), N. Y. Yamasaki(1), Y. Takei(1), T. Yoshino(2)
(1)ISAS/JAXA (2)NEC Corporation
We present the annual �xed-point observations of the Lockman Hole with Suzaku satellite from 2006 to
2009. Yoshino et al. 2009 determined the intensities of OVII emission (0.57keV) and OVIII emission
(0.65 keV) of fourteen o�-center �elds. They removed short-term (< 1day) intensity variations, which are
most likely due to the Solar Wind Charge eXchange induced X-ray emission (SWCX) from the geocorona,
as much as possible. They showed that OVII and OVIII intensities are well correlated but that there is
a "
oor" in the OVII intensity at about 2 LU (=photons /s/cm2/str). The ori gin of this uniform OVII
intensity is considered to be mostly from the heliospheric SWCX with possiblesmall contribution of the
Local Hot Bubble. However, at the same time they estimate that there remains systematic errors of � 1.5
LU in OVII intensity due to uncertainties in geocoronal SWCX subtraction. In this paper, we analyzed
four sets of lockman hole observations of Suzaku performed with about a yearinterval respectively. We
carefully subtracted contribution of short-term-variable, i.e. geocoranal SWCX following the methods
described in Yoshino et al. The OVII and OVIII intensities show statisticall y signi�cant variations from
3.0 to 4.5 LU and 0.4 to 1.5 LU, respectively. We will discuss the origins of variations, in particular in
the view of geocoronal and heliospheric SWCX.
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X-raying the AU Microscopii debris disk
P.C. Schneider (1), J.H.M.M. Schmitt (1)
(1) Hamburger Sternwarte
Debris disks are commonly found around young stars with an age of a few Myrs.The X-ray active,
young M-dwarf AU Mic possesses an edge-on debris disk. We utilised Chandra LETGS X-ray trans-
mission spectroscopy to derive the chemical composition of the absorber, i.e. the debris disk, from the
features imposed onto the stellar spectrum of AU Mic. The upper limits for speci�c column densities
are on the order as those derived from UV absorption measurements, supporting the idea that AU Mic's
debris disk has an inner hole and only a very low density of sub-micron sized grains or gas.
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4.4 He-like triplet diagnostics
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Thermal Emission or Charge Exchange from the North Polar Spu r?
D. Koutroumpa (1), R. Lallement (2), J. C. Raymond (3), S. L. Snowden (1)
(1)NASA-GSFC, USA (2)LATMOS-CNRS, France (3)Harvard-Smiths onian Center for Astrophysics,
USA
Two recent high resolution spectra of the North Polar Spur recorded with XMM-Newton (Willingale et
al. 2003) and Suzaku (Miller et al. 2008) show a displacement towards lower energies of the O VII and Ne
IX He-like triplet centroids, with respect to a typical thermal emission model �t ting. Such a displacement
is, indeed, not predicted in thermal emission models, but may be a signature of the charge exchange (CX)
mechanism, due to the relative strengths of the forbidden, intercombination and resonance lines in the
triplets. We investigate this possibility by measuring the relative separation of the O VII triplet and the
O VIII line, to avoid misinterpretation of calibration e�ects in the instr uments. We present our results,
and discuss the signi�cance of interface CX emission in our understanding of the overall picture of the
NPS hot gas distribution.
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Diagnosis on the soft X-ray emission of LINER nuclei using RG S/XMM-
Newton spectra
O. Gonzalez-Martin (1), J. Masegosa (2), I. Guainazzi (3), I. Marquez (2) andS. Bianchi (4)
(1) Physics Department, University of Crete, Heraklion, Greece. (2) Instituto de Astro�sica de Andalucia
(CSIC), Granada, SPAIN. (3) European Space Astronomy Centre of ESA, Madrid, SPAIN. (4) Dipar-
tamento di Fisica, Universitadegli Studi Roma Tre, Rome, Italy.
Several families within the AGN have been established from the observational point of view and it is
widely believed that a uni�ed model can explain them all under a single scenario. However, this scheme
needs to be con�rmed since there are several sub-classes of AGN that cannot be easily �tted into it. One
of the most intriguing cases are low ionisation nuclear emission-line regions (LINERs). Di�erent physical
processes have been proposed as the main emission mechanism. We have performed acareful study of the
X-ray nuclear properties of a sample of 82 of these LINERs. We found that mostof the LINERs nunclei
host an AGN (� 90%). However, the most important question is still open: How they �t int o the uni�ed
scenario? One of the most important characteristics of them is the thermal component, needed in the
vast majority of LINERs ( � 90%). However, the scatter of the �t seen at soft energies reveals that this
thermal model could be too simplistic. The only way to understand the nature of this soft component is
using high resolution spectra. We have analysed 53 RGS/XMM-Newton spectra ofLINER sources. In
most of the cases the soft spectra is actually the blending of emission lines, similar to Seyferts. We have
tested several models and several line diagnostics to study di�erent scenaria in which this emission could
be produced. We will discuss the nature of the soft X-ray emission of LINERs and their implication on
the uni�ed scenario.
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Chandra HETG Analysis of Theta 2 Ori A
J. S. Nichols (1), A. W. Mitschang (1), N. S. Schulz (2), D. P. Huenemoerder (2), P. Testa (1)
(1)Harvard-Smithsonian Center for Astrophysics (2)Kavli I nstitute for Astrophysics and Space Research,
MIT
We have extracted the high resolution dispersed spectral data for the multiple star system theta 2 Ori A
(O9.5 V primary) from each Chandra HETG observation that contained this stellar system in the �eld
of view in reasonable proximity to the aim point. Combining these newly-extracted spectra with existing
Chandra HETG spectral data yielded over 520 ksec of exposure time in the low state (non-
aring), more
than doubling the exposure time of the previously published low state HETG spectraof this object. Line
diagnostics of the combined spectrum are presented. We �nd the emission lines are resolved and discuss
the implications for the origins of these lines. The locations of the line-emitting regions are calculated
using f/i ratio for the He-like emission lines. The temperature measure of TH=He is obtained using the
H/He ratio of the available ions. Emission measure and abundance calculationsare also presented.

4.5 Laboratory plasmas and models
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Laboratory measurements of density-sensitive lines of Fe X XII
J. K. Lepson (1), P. Beiersdorfer (2), M. Bitter (3), L. Roquemore (3), M. Reinke (4), J. Terry (4)
(1) Space Sciences Laboratory, University of California, Berkeley (2) Lawrence Livermore National Lab-
oratory (3) Princeton Plasma Physics National Laboratory (4) Massachusetts Institute of Technology
Lines from Fe XXII are known to be sensitive to electron density in both the EUV and X-ray regions,
and have in recent years been used as diagnostics of high- density stellar coronae, suchas the active
variable AB Dor [1]. Here we analyze spectral data from laboratory sources in which the electron density
is known either from non-spectroscopic means (for tokamaks) or from K-shell density diagnostics (for
electron beam ion traps), ranging from 5x1010 cm� 3 to 5x1014 cm� 3. The measurements were used to
test the spectral models underlying the Fe XXII density diagnostic line ratios, complementing earlier
work [2]. We found good agreement with higher density tokamak plasmas, and we are currently analyz-
ing lower density EBIT plasmas. This work was supported by the NASA APRA program and the DOE
General Plasma Science program. [1] Sanz-Forcada et al. 2003, A&A, 408, 1087 [2]Chen et al. 2004,
ApJ 611,598
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Collisional Ionization Equilibrium for Optically Thin Pla smas
P. Bryans (1), N. R. Badnell (2), T. W. Gorczyca (3), J. M. Laming (4), W. Mitthumsiri (1), and D. W.
Savin (1)
(1) Columbia University (2) University of Strathclyde (3) W estern Michigan University (4) US Naval
Research Laboratory
Reliably interpreting spectra from electron-ionized cosmic plasmas requires accurate ionization balance
calculations for the plasma in question. However, much of the atomic data needed for these calculations
have not been generated using modern theoretical methods and their reliability are oftenhighly suspect.
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We have carried out state-of-the-art calculations of dielectronic recombination (DR) rate coe�cients for
the hydrogenic through Na-like ions of all elements from He to Zn as well as for Al-like to Ar-like ions of
Fe. We have also carried out state of-the-art radiative recombination (RR) rate coe�cient calculations
for the bare through Na-like ions of all elements from H to Zn. Additional DR data are taken from the
compilation of Mazzotta et al. (1998). Using our data and the recommended electronimpact ionization
data of Dere (2007), we present improved collisional ionization equilibriumcalculations. We compare our
calculated fractional ionic abundances using these data with those presented by Mazzottaet al. for all
elements from H to Ni. This work is supported in part by the NASA APRA and SHP SR&T programs.
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Radiative de-excitation of 2s2p con�guration of He-like io ns
K. Riddhi (1) and L. Natarajan (1)
(1)Department of Physics, University of Mumbai, Mumbai, India
The radiative de-excitation of hollow atoms with a completely empty inner shell may take place either
through the more probable one-electron one- photon transition (OEOP) or through the competing less
intense two- electron one-photon transition (TEOP)[1-2]. The transition properties of hollow atoms �nd
applications in a variety of �elds. In this work, large scale calculations on the two possible modes of ra-
diative decay of He-like hollow ions with a single electron in the 2s as well 2psubshells have been carried
out for a few selected elements of interest in astrophysical analysis and in thestudy of low- density fusion
plasmas. The transition parameters have been calculated using multi-con�gurationDirac-Fock wavefunc-
tions with the inclusion of Breit interaction and quantum electrodynamic e�ects [ 3].The branching ratios
between OEOP and TEOP transitions for He-like ions have also been evaluated. The computed ratios
are compared with the available non-relativistic data [4]. To the best of our knowledge, no earlier exper-
imental branching ratios are available in literature. This work was supported by the project �nanced by
the Department of Science and Technology, Government of India, India.
References: [1]J.P. Briand, Comments At. Mol. Phys. 33, 1, 1996 [2]W. Wol
i et al., Phys. Rev. Lett.
135, 656, 1975 [3]P. Jonsson et al., Comput. Phys. Commun. 177, 597,2007 [4]T.K. Mukherjee and P.K.
Mukherjee, Z. Phys. D, 42, 29, 1997
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K-Shell Fluorescence Yields of low, medium, and high 'Z' elem ents
S. Punchithaya K (1), K. M. Balakrishna (2)
(1)Manipal University, Mmanipal, India (2)Mangalore Univ ersity, Mangalore, India.
K-Shell Fluorescence Yields of low and medium and high 'Z' elements were determined using Si-PIN
diode and HpGe detector employing re
ection geometry set up. Target atoms were excited using 59.5keV
gamma rays emerging from Am-241 source of strength 300mCi. Background radiation and multiple scat-
tering e�ects were minimized by properly shielding the detector. The elemental foils ofuniform thickness
and 99.9% purity were used in the present investigation. The 
uorescent spectra wererecorded in a 8 K
and 16 K multi channel - analyzer. The data were carefully analyzed and total K-shell 
uorescence yields
were calculated. The resulting yield values are compared with the available experimental and theoretical
values.
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Photoionization and photoabsorption of neutral iron
M.A. Bautista (1), M.F. Hasoglu (1), T.W. Gorczyca (1), C. Mendoza (2) , P. Palmeri (3), P. Quinet (3),
T. Kallman (4), M. Wittoeft (4), J. Garcia (4)
(1) Western Michigan University, USA (2) IVIC, Venezuela (3 ) Universit�e de Mons, Belgium (4) NASA/
Goddard Space Flight Center, USA
We report on recent advances in the study the photoabsorption and photoionization properties of neutral
iron in the X-ray spectral region. For this study we combine various di�erent theoretical methods by
which we investigate in detail the e�ects of orbital representations, con�gurat ion interaction, relativistic
corrections, core relaxation, and radiative and Auger damping of L- and K-hole states . Full cross sections
near the L-shell and K-shell thresholds are being computed in a series of R-matrix calculations. We began
with a minimal con�guration-interaction (CI) calculation in the non-relativi stic regime and progressively
increment the complexity of our model. We aim at providing complete and su�ciently accur ate data
for the analysis of present and forthcoming high-resolution spectra, and to allow for the possibility of
determining chemical bonding e�ects on the iron atom.
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Atomic Decay Data for Modeling the Al K Lines
P. Palmeri (1), P. Quinet (1,2), C. Mendoza (3), M.A. Bautista (4), J. Gar cia (5,6), M. Witthoeft (6),
T.R. Kallman (6)
(1) Astrophysique et Spectroscopie, Universit�e de Mons, Belgium (2) IPNAS, Universite de Liege, Bel-
gium (3) Centro de Fisica, IVIC, Caracas, Venezuela (4) Department of Physics, Western Michigan
University, Kalamazoo, MI, USA (5) Physics Department, The Catholic University of America, Wash-
ington DC, USA (6) NASA GSFC, Greenbelt, USA
Radiative and Auger decay data have been calculated for modeling the K lines in ions of the aluminum
isonuclear sequence, from Al I up to Al XII. Level energies, transition wavelengths,radiative transition
probabilities, and radiative and Auger widths have been determined using Cowan's Hartree-Fock with
relativistic corrections (HFR) method. Results are compared with data sets computed with the AU-
TOSTRUCTURE and GRASP atomic structure codes and with available experimental and theoretical
values, mainly in highly ionized ions and in the solid state.
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K-shell photoionization calculations using R-matrix
M. C. Witthoeft (1), T. K. Kallman (1), J. Garcia (1), P. Palmeri (2), P. Quinet (2), M. A. Bautista (3),
C. Mendoza (4)
(1) NASA/Goddard Space Flight Center, USA (2) Universite de Mons-Hainut, Belgium (3) Western
Michigan University, USA (4) IVIC, Venezuela
The spectra from AGN and other galactic sources taken by X-ray telescopes (Chandra, XMM-Newton,
Suzaku) are rich in absorption features from the inner-shells of many ions. Until recently, however, K-shell
photoionization cross sections were not available. Over the last several years,our group has combined
high-quality relativistic Hatree-Fock structure calculations with Breit-Pa uli R-matrix photoionization
calculations to provide such data. Here, we report on our overall progress, including new calculations for
Ni ions, and outline future directions.
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XSTAR: application deployment in the global cyber-infrast ructure
J. A. Gonz�alez (1), M. C. Witthoeft (2), J. Garc��a (2), C. Mendoza (3), T. R. Kallman (2), L. A. Nu~nez
(4)
(1)Escuela de Computacin, Facultad de Ciencias, UCV, Caracas, Venezuela. (4)Centro de Fsica Funda-
mental, ULA, y CeCalCULA, Mrida, Venezuela.
Within the context of the Virtual Atomic and Molecular Data Center (VAMDC) project [1,2] and with
NASA and EELA-2 [3] support, the popular X-ray spectral modeling code XSTAR [4] has been adopted
as a case study in application deployment in the new cyber-infrastructure. Its current 
at-�le atomic
database is being migrated to both relational (SQL) and hierarchical (XML) schemata in order to eval-
uate data maintenance and integration arrangements, and to promote data exchange by a wider user
community. CPU-intensive parameter sweeps are parallelized considering both gridand cloud computing
environments to enhance performance and usability. We present a new generation of thispackage to be in-
cluded in the spectral modeling portfolio of the International Virtual Observat ory Alliance. 1. Mendoza,
C., Nez, L., 2009, in Proceedings of the First EELA-2 Conference, Editorial CIEMAT, Madrid, p. 219
2. VAMDC: Virtual Atomic and Molecular Data Center, http://www.vamdc. org/ 3. EELA-2: E-science
grid facility for Europe and Latin America, http://www.eu-eela.eu/ 4. Baut ista, M. A., Kallman, T. R.,
2001, Astrophys. J. Suppl. Ser., 134, 139
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Implementation of the Non-equilibrium Ionization Code in I SIS
L. Ji(1), M. Noble(1),J. Houck(1), N.S. Schulz(1), M. Nowak(1), H.L . Marshall(1), T.R. Kallman(2)
(1)MIT Kavli Institute for Astrophysics & Space Research (2)NASA Goddard Space Flight Center, NASA,
Greenbelt, MD
The non-equilibrium ionization(NEI) is present in a wide range of astrophysicalphenomena such as col-
liding winds in X-ray binaries, out
ows in AGNs, and shock 
ows in the IGM. We a im to implement
NEI code in ISIS to allow the user to work on their own NEI plasma. Challenges,problems as well as
progress in this �eld will be reviewed �rst. In addition, applying our NEI code to pho toionized plasma
is more challenging, however, because it is expensive to compute and di�cult to compare directly with
Chandra HETG observations. Here, we present details of our NEI implementation and discuss how the
extensibility of ISIS allows parallelism and importable modules-representingsmall, focused components
from external legacy applications like XSTAR and XSPEC to be brought to bear onthese problems. We
then demonstrate several applications to Chandra HETG observations in the contextof analyzing NEI
plasma.

Poster number: 5.10
Corresponding author: Giulio Del Zanna, DAMTP, University of Cambridge, UK.

Atomic data for X-ray plasma modeling - recent advances
G. Del Zanna (1)
(1) DAMTP, University of Cambridge UK.
A few examples of recent advances in atomic data important for X-ray plasma modeling are provided.
They include: examples of new calculations for ion excitation by electron impact; benchmarking of atomic
calculations against astrophysical and laboratory spectra; line identi�cations; new ionization and recom-
bination rates made available via the CHIANTI atomic package.



4.6 X-ray spectroscopy and gravity �elds 43

4.6 X-ray spectroscopy and gravity �elds

Poster number: 6.02
Corresponding author: Askar Ibragimov, Sabanci University, Istanbul, Turkey / University of Oulu,
Finland

Analysis of pulse pro�les of accretion-powered millisecon d pulsars
A. Ibragimov (1,2), J. Poutanen (2)
(1) Sabanci University, Istanbul, Turkey (2) University of Oulu, Finland
I will present the results of the observational studies of pulse pro�les, obtained from RXTE and XMM-
Newton satellites for a number of accretion-powered millisecond pulsars. These pulses are generated by
hot spots on the neutron star surface, and the lightcurves are heavily a�ected by relativistic e�ects. The
shape of pulses can give important clues about system interiors.

Poster number: 6.03
Corresponding author: Askar Ibragimov, University of Oulu, Finland

Energy-resolved pulse pro�les of accretion-powered milli second X-ray pulsars
A. Ibragimov (1,2), J. Poutanen (1)
(1) University of Oulu, Finland (2) Visiting Researcher, Sa banci University, Turkey
We present the results of the energy-resolved pulse shape analysis from accretion-powered millisecond
pulsars observed by XMM-Newton and RXTE satellites. We will describe how thesepulses evolve with
time in course of a source outburst and what important energy-dependent features are detected. Such
features allows us to better understand properties of emitting regions in these objects. The pulse pro�les
can be very well explained by our model of fast pulsations that includes the participation of the secondary
emitting spot (that allows to explain very complex pulse shapes observed in SAXJ1808.4-3658 as well as
in other sources).

Poster number: 6.04
Corresponding author: Takehiro Miyakawa, JAXA/The University of Tokyo, Japan

X-ray emission and absorption environments in Seyfert 1 gal axy MCG-6-30-15
T. Miyakawa(1,2), Ken Ebisawa(1,2), Hajime Inoue(1)
(1)JAXA (2)University of Tokyo
We have investigated spectral variation of the Seyfert 1 galaxy MCG-6-30-15 observed with Suzaku in
January 2006. We have found a clear correlation between the intensity in the 6 {10 keV band and the
spectral ratio of 0.5 { 3.0 keV/6.0{ 10 keV. Such a spectral variation requires change of the apparent slope
of the direct component. We have also analyzed the Chandra HETG data taken in May 2004 to study
absorption line features in detail. We have extracted the \bright spectrum" and t he \faint spectrum"
from the periods when the source 
ux was brighter and fainter than the average, respectively. We have
found that the bright and faint spectra are �tted with common photon index, while only the power-law
normalization and the absorption line depths are varied. The change of the absorption line depths is
naturally explained by change of the ionization degree of the photoionized warm absorber, responding to
the incoming 
ux change. Furthermore, if we introduce another warm absorber which partially covers
the central engine, variation of the partial covering factor explains most of the observed 
ux/spectral
variation. Taking account of these warm absorbers, amounts of the disk re
ection continuum and appar-
ently broad iron emission line 
ux are not as large as previously thought without warm absorbers.
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Poster number: 6.05
Corresponding author: Jiri Svoboda, Astronomical Institute of the Academy of Sciences of Czech
Republic

Warm absorber and truncated accretion disc in IRAS 05078+16 26
J. Svoboda (1,2), M. Guainazzi (3), V. Karas (1)
(1) Astronomical Institute of the Academy of Sciences of Czech Republic, Prague (2) Charles University,
Prague (3) European Space Astronomy Center of ESA, Madrid
X-ray observations of unabsorbed active galactic nuclei provide an opportunityto explore the innermost
regions of supermassive black hole accretion discs. We present results of the time-averaged spectrum of
IRAS 05078+1626, a Seyfert 1.5 galaxy, obtained with the EPIC and RGS instruments onboard XMM-
Newton. A power-law continuum (with photon index 1.75) dominates the 2-10 keV energyrange. A
narrow iron K alpha spectral line is clearly seen, presumably originating from adistant torus, but no
broad relativistic component was detected. However, the power-law and the iron Kalpha line alone do
not provide a satisfactory �t in the soft X-ray band where the residuals can be explained by the combi-
nation of three components: a) a cold photoelectric absorber with column density 1021 cm� 2. This gas
could be located either in outer parts of the accretion disc or at the rim of the torus or farther out in
the host galaxy, b) a warm absorber with high ionization parameter (log(xi) = 2.2) and column density
1024 cm� 2, c) an ionized re
ection where the re
ecting gas could be either in the inner wall of a warm
absorber cone or in an ionized accretion disc. In the latter case the lack of relativistic blurring constrains
the disc to extend not closer than 60 gravitational radii to the black hole.

Poster number: 6.07
Corresponding author: G. B. Zhang, Kapteyn institute, Groningen, The Netherlands.

Using the quiescent spectrum to constrain the distance to th e low-mass X-ray
binary EXO 0748-676
G. B. Zhang(1), M. Mendez(1), P. Jonker(2), B. Hiemstra(1)
(1)Kapteyn Institute (2)SRON
Obtaining independent measurements of distances to low-mass X-ray binaries remains a big challenge.
Besides the case in which the source is in a globular cluster, one way to estimatethe distance is using
type-I X-ray bursts. An alternative way is through observations of quiescent X-ray emission from the
neutron star surface. During the quiescent state, X-ray emission probably originates in the atmosphere
of the neutron star. By �tting the quiescent X-ray spectrum of the system with a neutr on-star atmo-
sphere model, one can estimate the distance to the system, as well as the mass and radius of the neutron
star. Recently, the neutron star X-ray transient EXO 0748-676 started a transition to quiescence. We
analyzed an XMM-Newton observation from November of 2008 of this source. We�tted the spectrum
with two neutron-star atmosphere models. From the �ts we constrained the allowedparameter space in
the mass-radius diagram for this source, for an assumed range of distances to thesystem. Comparing
the results with di�erent neutron-star equations of state, we constrain the distance to EXO 0748-676.

Poster number: 6.08
Corresponding author: Osamu Nagae, Hiroshima University, Japan.

Detection of redshifted X-ray emission lines in the neutron star X-ray binary
4U 1700+24
O. Nagae (1), H. Takahashi (1), Y. Fukazawa(1)
(1)Hiroshima University
We present analysis results of archive data of a neutron star (NS) X-ray binary, 4U 1700+24 observed by
XMM-Newton. These were obtained in 2002 and 2003. The source luminosity changes from 1034 to 1033

erg/s. All of continuum spectra of the PN detector can be modeled by a Comptonized black body (above
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� 1keV) plus Comptonized disk black body or power-law (below� 1 keV). In the high resolution RGS
spectra, several emission lines of ionized and neutral oxygen and ionized nitrogen are detected. Although
the ionized lines are emitted from photoionized plasma, the neutral oxygen is considered to be radiated
via the re
ection by the cool accretion disk. In addition to these emission lines,we detect another two
emission lines in the dataset of 2002. These emission lines are detected at 0.602 keV and 0.455 keV. We
suggest that these are gravitationally redshifted ionized oxygen and nitrogenemission lines where the
redshift z is � 0.07-0.08. The expected region to cause such a redshift is much larger than a typical NS
radius. We also suggest that the emission region is the Alfven radius.

Poster number: 6.09
Corresponding author: Ivica Miskovicova, Dr. Karl Remeis-Observatory, ECAP, Germany.

Spectroscopy of the stellar wind in the Cyg X-1 system
I. Miskovicova(1), M. Hanke(1), J. Wilms(1), M.A. Nowak(2), K. P ottschmidt(3), N.S. Schulz(2)
(1) Dr. Karl Remeis-Observatory & ECAP, Bamberg, Germany (2) MIT Kavli Institute, Cambridge,
MA, USA (3) NASA GSFC, Greenbelt, MD, USA
The black hole high-mass X-ray binary Cyg X-1 is powered by accretion of the stellar wind of its super-
giant companion star HDE 226868. As the donor is close to �lling its Rochelobe, its wind is therefore
not symmetric, but strongly focused towards the black hole. Chandra-HETGS observations allow for an
investigation of this wind's properties. In the hard state, absorption lines of H- and He-like atoms reveal
a highly photoionized wind. As di�erent parts of the wind can be probed at di�erent orbi tal phases of the
binary system, we investigate the structure and dynamics of the wind by comparing observations at the
prominent orbital phases phi=0, 0.2, 0.5, and 0.75. In addition, we study transient dips. During these
absorption events, caused by density inhomogeneities in the wind, lower ionization stages are detected.

Poster number: 6.10
Corresponding author: Iris Traulsen, Institut f•ur Astrophysik, Georg-August-Universit•at G•o ttingen,
Germany.

Accretion 
ows onto highly magnetic white dwarfs - Diagnost ic potential of
high-resolution X-ray spectroscopy
I. Traulsen (1), K. Reinsch (1)
(1) Institut f•ur Astrophysik, Georg-August-Universit•at G •ottingen, Germany
Accretion onto magnetic white dwarfs involves plasma under extreme physical conditions, in particular
very high temperatures. With X-ray observations, it has become possible to study the accretion processes
and the correlated system properties directly. Model calculations and recent spectralanalyses indicate
that the emission regions exhibit a complex structure and a wide range of temperatures and densities,
which are re
ected in the spectral continuum and emission lines. The X-ray luminosity of accreting white
dwarfs, however, is comparably low (LX � 1031 - 1034 erg s� 1) and greatly variable. Highly resolved
X-ray spectra, as taken by Chandra/LETG or XMM-Newton/RGS, thus have been available only for
few systems so far. We compare di�erent model approaches and discuss, how advanced spectroscopic
instruments can push our knowledge about the parameters and physical structure of accretion 
ows onto
magnetic white dwarfs in the future.
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Poster number: 7.01
Corresponding author: Jacobo Ebrero, SRON Netherlands Institute for Space Research, The Nether-
lands.

A close look into the warm absorber in Mrk 509: a 180 ks Chandra LETGS
observation
J. Ebrero (1), J. S. Kaastra (1), E. Costantini (1), R. G. Detmers (1), K. C. Steenbrugge (2), on behalf
of the Mrk 509 campaign consortium.
(1)SRON Netherlands Institute for Space Research, Utrecht, The Netherlands (2) Universidad Catolica
del Norte, Chile
We present here the preliminary results of a 180 ks observation withChandra LETGS of the luminous
Seyfert 1 galaxy Mrk 509, which is part of an extensive multiwavelength campaign. The soft X-ray
spectrum of Mrk 509 shows great complexity. Several absorption features are unmistakably signatures
of the presence of a warm absorber with, at least, three distinct ionisation states. All of the lines are
blueshifted with respect to the systemic velocity, thus revealing the presence of out
owing gas from the
nucleus, with velocities of several hundreds of km s� 1. In addition to this, there are two broad emission
lines belonging to the unresolved Ovii triplet and the C vi Ly� transition, whose rms velocities suggest
that they do not originate in any phase of the warm absorber but, most likely, in the broad line region
of the AGN.

Poster number: 7.02
Corresponding author: Javier Garcia, CUA/ NASA - GSFC, USA.

New Models for Disk Re
ection and Reprocessing Spectra
J. Garcia(1,2), T. Kallman (2) and R. Mushotzky(2,3)
(1)The Catholic University of America, Washington DC, USA. (2)NASA Goddard Space Flight Center,
Greenbelt MD, USA. (3)University of Maryland, MD, USA.
Accreting systems are observed to emit copious radiation in the X-ray energy rangewhich suggest emis-
sion from the innermost regions of an accretion disk. Analysis of the X-ray spectra is crucial to study the
complex mixture of emitting and absorbing components in the circumnuclear regions ofthese systems.
In this paper we present new models for the vertical structure and reprocessed spectra ofaccretion disks
illuminated by X-rays. Our models include the most complete and recent atomic data for the inner-shell
of the iron and oxygen isonuclear sequences, as well as the redistribution of the photons due to Compton
scattering with cold electrons. In addition, the energy, spatial and angular resolution of our calculations
greatly exceeds previously published models. By analyzing simulated Suzaku observationsfrom these
models, we study the dependence of di�erent spectral signatures on various model parameters such as
density, ionization of the gas, iron abundance and viewing angle. Equivalent and physical widths plus
line centroid energies for the most prominent atomic lines, absorption edges and recombination continua
in the 2-10 keV energy band are provided in graphical and tabular form as simple diagnostic tools that
can be used directly in the interpretation of low resolution CCD spectra. We will compare our diagnostic
tools to high signal to noise spectra of several active galactic nuclei.

Poster number: 7.03
Corresponding author: Missagh Mehdipour, MSSL-UCL, UK.

The warm absorber and X-ray variability of NGC 3516
M. Mehdipour, G. Branduardi-Raymont, M. J. Page
(1) MSSL-UCL
We present the case study of the Seyfert 1.5 galaxy NGC 3516 as seen by XMM-Newton, and demonstrate
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the bene�ts of simultaneous modelling of the EPIC-pn and RGS spectra. We investigate the structure
of the warm absorber, which shows several distinct ionisation components, as well as emission features,
in the RGS spectrum. NGC 3516 displays interesting soft X-ray 
ux and spectral variability during the
XMM-Newton observations in 2006, we investigate the extent to which this may be due to changes in
the warm absorber covering fraction (as previously suggested) or is intrinsic to the source emission. We
show how a clumpy disk wind scenario, responsible for a varying covering fraction, cannot account for
the variability. We compare the case of NGC 3516 with warm absorbers inother Seyfert galaxies showing
a similar behaviour.

Poster number: 7.04
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The soft X-ray emission in obscured AGN: more than a pure phot oionised
plasma?
S. Bianchi (1)
(1) Universit�a degli Studi di Roma Tre
In the last few years, the soft X-ray emission in obscured active galactic nuclei (AGN) has been found
to be dominated by emission lines from ionised metals. All pieces of evidence point to a scenario, where
the gas responsible for this component is photoionised by the AGN and is spatially coincident with the
optical Narrow Line Region (NLR). However, this picture is oversimpli�ed, and cannot account for all
the complexity observed in individual sources. We show how high resolution spectroscopy and imaging,
together with a proper theoretical modelling, can be used as e�ective tools to investigate the possible
contribution from collisionally ionised gas, and the role of radio jets.

Poster number: 7.05
Corresponding author: Tomer Holczer, Technion, Israel.

X-Ray Spectroscopy of AGN Out
ows:The Absorption Measure D istribution
T. Holczer (1) , E. Behar (1)
(1)Department of Physics, Technion
The role of AGN out
ows in galactic and inter-galactic feedback is still unknown. If AGN feedback is
signi�cant, it could hold the key to the regulation of galaxy formation and to the IGM metal enrichment.
If not, it might be of only secondary importance in the AGN scheme. In order to start answering these
questions, one needs accurate measurements of the out
ow physical properties. I will describe the method
we have developed to measure the out
ow velocity and the ionic column densities, and howwe charac-
terize the out
ow distribution in ionization parameter - the AMD (Absorption M easure Distribution)
from which we obtain the total out
ow column density and mass out
ow rate. I wi ll then present AMD
results for the survey of AGN out
ows we have studied, all of which feature several orders of magnitude in
ionization parameter, but have a signi�cant gap at intermediate ionization parameter that is interpreted
as a measurement of thermal instability.

Poster number: 7.06
Corresponding author: Gabriele Ponti, School of Physics and Astronomy, Southampton University,
UK.

Discovery of a superluminal echo in a X-ray re
ecting nebula at the Galactic
Centre
G. Ponti (1,2), R. Terrier(2), A. Goldwurm(2,3), G. Belanger(4), G. Trap(2,3)
(1) School of Physics and Astronomy, Southampton University, UK (2) Laboratoire AstroParticule et
Cosmologie, Paris, France (3) Service d'Astrophysique CEASaclay, Paris, France (4) ESA/ESAC, Vil-
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lanueva de la Canada, Spain
I am going to present the result of a study of the X-ray emission from the Galactic Centre Molecular
Clouds, within 15 arcmin from Sgr A*. We use XMM- Newton data (about 1.2 Ms of observation time)
spanning about 10 years. The MC spectra show all the features characteristic of re
ection: i) intense
and narrow neutral/lowly ionised Fe Kalpha line; ii) 
at power law continuum and i ii) signi�cant Fe K
edge. We measure a complex pattern of variations of the Fe K line. In particular, we observe an apparent
super-luminal motion of a light front illuminating a Molecular nebula. The Fe K emission and variations
from these molecular clouds is in agreement with being produced by a single 
are of SgrA*.

Poster number: 7.07
Corresponding author: Irina Zhuravleva, Max Planck Institute for Astrophysics, Germany.

Polarization of X-ray lines from galaxy clusters - a way to me asure tangential
gas motions
I.V.Zhuravleva (1), E.M. Churazov (1,2), S.Yu. Sazonov (2), R.A. Sunyaev (1,2), W. Forman (3), K.
Dolag (1)
(1)Max Planck Institute for Astrophysics, Germany (2)Space Research Institute, Russia (3)Harvard-
Smithsonian Center for Astrophysics, USA
The polarization naturally arises from resonant scattering of emissionX-ray lines owing to a quadrupole
component in the radiation �eld produced by a centrally peaked gas density distribution. If di�erential
gas motions are present then a photon emitted in one region of the cluster will bescattered in another
region only if their relative velocities are small enough and the Doppler shift of the photon energy does
not exceed the line width. This a�ects both the degree and the direction of polarization. The changes
in the polarization signal are in particular sensitive to the gas motions perpendicular to the line of sight.
Calculations were done for several patterns of gas motions, including a slow in
owexpected in a simple
cooling 
ow model and a fast out
ow in an expanding spherical shock wave. We also present results of
calculations of the polarization signal for a set of clusters, taken from large-scale structure simulations
and evaluate the impact of the gas bulk motions on the polarization signal.
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Monte Carlo simulations of X-ray re
ection nebulae in the Ga lactic Center
region for future high-resolution imaging spectroscopy
H. Odaka, S. Watanabe, T. Takahashi(1), F. Aharonian, D. Khangulyan (2)
(1)ISAS/JAXA (2)Max Planck Institute for Nuclear Physics, Heidelberg
Recent X-ray observations (ASCA, Chandra, XMM-Newton, and Suzaku) detected strong 6.4-keV 
u-
orescent line emissions of neutral Fe atoms from giant molecular clouds in the Galactic Center region
(e.g. Sgr B2). Although the origin of the emission has not yet �rmly established, the distinct feature
of the line emissions (the equivalent width of about 1 keV) suggests that the clouds are irradiated by a
strong X-ray 
are of the Sgr A* supermassive black hole which occurred a few hundredyears ago. Since
the 
are X-ray photons are reprocessed via photoelectric e�ect and scattered in the dense clouds, the
observed X-rays from the clouds contain important information about both the 
are and the molecular
clouds. The 6.4-keV line with a complex Compton shoulder particularly provides information about
properties of clouds such as the sizes, density, time elapsed from the 
are, etc. Futuremissions such as
ASTRO-H and IXO will observe this emission with adequate energy resolutions to establish its origin.
We have developed an approach based on Monte Carlo methods of X-ray tracking and processing in the
clouds. This approach allows us to calculate properties of emission which is crucial for the interpretation
of the observation data. For multiple interactions of photons in a complicatedgeometry, the Monte Carlo
method is the most suitable approach. We describe the method of the calculations andpresent the results
obtained for various conditions of the cloud and the 
are.
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Photoionization modeling with TITAN code
A. Rozanska
N. Copernicus Astronomical Centre, Poland
We present a method that allows us to estimate the distance from the continuum source located in
the center of AGN to the highly ionized gas - warm absorber. We computed a set of constant total
pressure photoionization models compatible with the warm absorber conditions, where a metal-rich gas
is irradiated by a continuum in the form of a double powerlaw. The �rst powerl aw is hard up to 100
keV and represents radiation from an X-ray source, while the second powerlaw extendsup to several
eVs and illustrates radiation from an accretion disk. When the ionized continuumis dominated by the
soft component, the warm absorber is heated by free-free absorption, instead of Comptonization, and
the transmitted spectra show di�erent absorption line characteristics for di� erent values of the hydrogen
number density at the cloud illuminated surface. This fact results in the possibility of deriving the num-
ber density on the cloud illuminated side from observations and hence the distance to thewarm absorber.

4.8 Kinematics and shock diagnostics

Poster number: 8.01
Corresponding author: Midori Ozawa, Kyoto University, Japan.

Suzaku discovery of strong recombination structures from t he SNR W49B
M. Ozawa (1), K. Koyama (1), H. Yamaguchi (2), K. Masai (3), T. Tamagaw a (2)
(1) Kyoto University (2) RIKEN (3) Tokyo Metropolitan Unive rsity
We have discovered strong radiative recombination features of Fe from the supernova remnant (SNR)
W49B. The spectrum obtained with Suzaku exhibits a signi�cant saw-edged excess above 8keV. The ex-
cess cannot be explained by any combination of plasmas nor power-law components. We �rmly conclude
that the excess is caused by the strong radiative recombination continuum (RRC) of Fe, detected for the
�rst time in an SNR. The electron temperatures derived from the bremsstrahlung continuum shape and
the slope of the RRC are both around 1.5 keV. The consistenst temperatures indicate a common origin
of these emissions. On the other hand, the ionization temperature derived from the observed intensity
ratios between the RRC and K-alpha lines of Fe are around 2.7 keV. Above results indicate that the
plasma is in a highly overionized state. A possible origin of the overionizedplasma is a strong adiabatic
cooling when the blast wave propagates from a dense circumstellar space to a thin interstellar medium.
Future high-resolution spectroscopy will provide a deeper understanding of the formation mechanism of
the overionization in SNRs.
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X-ray spectroscopy of supernova remnants in LMC
D. Kosenko (1), J. Vink (1,2), E.A. Helder (1)
(1) Astronomical Institute Utrecht (2) SRON
We discuss XMM-Newton and Chandra observations of supernova (type Ia) remnantsin Large Magellanic
Cloud. High resolution RGS spectra allow us to measure line velocity broadeningand to estimate the
expansion rate of the remnants. Also the spectra provide the information onchemical composition of
the supernova material. The XMM-Newton spectra combined with the Chandra images of the remnants
reveal strati�cation of the elements in the supernova ejecta. The plasma parameters, obtained in this
analysis, help to constrain numerical hydrodynamical models of these SNRs, and explosion mechanisms
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of their progenitors.

Poster number: 8.03
Corresponding author: Asami Hayato, RIKEN / Tokyo University of Science, Japan.

Doppler broadened X-ray Emission Lines in Tycho's Supernov a Remnant
Asami Hayto (1,2), Hiroya Yamaguchi (1), Toru Tamagawa (1), Satoru Katsuda (3), Una Hwang (3),
Akihiro Furuzawa (4), Hideyo Kunieda (4), Aya Bamba (5), Midori Ozawa (6), Kazuo M akishima (7,1),
John P. Hughes (8)
(1) RIKEN (2) Tokyo University of Science (3) NASA/GSFC (4) N agoya University (5) ISAS/JAXA
(6) Kyoto University (7) University of Tokyo (8) Rutgers Uni versity
Tycho's supernova remnant (SNR) is the young and ejecta dominated remnant, so we canstudy the su-
pernova explosion through the observation of emission lines of elements synthesized during the explosion.
We observed Tycho's SNR with the X-ray CCD camera onboard Suzaku. In the spectral analysis, we
have found that the emission lines of the inter-mediate mass elements (IMEs: Si,S, Ar) and Fe clearly
get broader from the rim to the center of the remnant. It is likely caused by the Doppler shift due to the
spherically symmetric shell expansion of ejecta. Based on this assumption, we determined the Doppler
velocity of IMEs and Fe. We applied two Gaussian models, corresponding red- and blue-shifted compo-
nents, to each broadened line. Then we converted the measured centroid energy di�erence between two
Gaussians to the Doppler velocity. The velocities of IMEs were found to be� 4700 km/s, while that of
Fe was signi�cantly lower, � 4000 km s. Combining our results with the projected image of the SNR, we
successfully constructed a three-dimensional chemical strati�ed structure in Tycho's SNR, with inlaying
Fe and outward IME.
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Corresponding author: Jose Ramirez, Astrophysikalisches Institut Potsdam, Germany.

Chandra LETGS observation of the variable NLS1 galaxy Ark 56 4 I
J. Ramirez (1) and S. Komossa (2)
(1)Astrophysikalisches Institut Potsdam (2)Max-Planck-Institut f•ur Extraterrestriche Physik
We present an analysis of a 100 ks X-ray spectrum of the Narrow-Line Seyfert 1 Galaxy Ark 564, which
we have taken with the Low Energy Transmission Grating Spectrometer (LETGS) on board the X-ray
telescope Chandra. We apply several spectral continuum models on the time-averaged X-ray spectrum
of this object, and study the possible origin of the soft X-ray excess observed. Also, we characterize the
average intrinsic absorption of the system, with the use of self-consistent photoionization modeling. We
�nd that the 0.1-10 keV spectrum can be well described by a power-law plus two thermal components
to account for the soft excess. We are also able to detect and measure several narrow absorption lines
coming from highly ionized species of C, N, O and Fe. The material seems to have a velocity consistent
with the systemic velocity of the galaxy. All these results put remarkable constraints on the physical
parameters of the absorbing material, spatial location, accretion and out
ow mass rates, with important
implications for the evolution of the system and the general picture of the AGN uni�cation theory.
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Deep High-Resolution Chandra HETG Spectroscopy of the Out
 ow in NGC
4051
A. P. Lobban (1), J. N. Reeves (1), T. J. Turner (2), L. Miller (3), V. Brai to (4), S. B. Kraemer (5), D.
M. Crenshaw (6)
(1) Keele University, U.K. (2) University of Maryland, Balt imore County, U.S.A. (3) University of Ox-
ford, U.K. (4) University of Leicester, U.K. (5) The Catholi c University of America, Washington DC,
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U.S.A. (6) Georgia State University, U.S.A.
We present a deep 300ks Chandra HETG observation of the highly variable narrow-line Seyfert 1 NGC
4051. The HETG spectrum reveals> 30 signi�cant photo-ionised lines in both emission and absorption,
primarily H-like and He-like transitions of O, Ne, Mg and Si (including higher order l ines) and high
ionisation L-shell transitions from Fe XVII to Fe XXII. Lower ionisat ion inner-shell lines (e.g. O V, O
VI) and strong forbidden emission lines from O VII and Ne IX are also observed.Modelling the data
with XStar requires three distinct ionisation zones for the gas, all out
owing with velocities < 1000 km/s.
A selection of the strongest lines appear to be resolved with FWHM of� 600 km/s. The kinematics and
location of the out
owing zones in relation to past studies of this source will be discussed. We also present
the Fe K line pro�le of NGC 4051 attained from the Chandra HETG and a quasi-simultaneous 350ks
Suzaku observation. These spectra reveal signi�cant detections of H-like and He-like Fe plus possible
gravitationally redshifted emission.
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Probing the Seyfert 1 X-ray narrow line region geometry with variability: Ion-
ized out
ows in emission?
R.G. Detmers (1), E. Behar (2,3), J.S. Kaastra (1,4), E.S. Costantini (1), T. Holczer (3)
(1) SRON Netherlands Institute for Space Research (2) NASA / Goddard Space Flight Center (3) De-
partment of Physics, Technion (4) Utrecht University
We present the results of a study of the variability of the X-ray narrow line region (NLR) in type 1
AGN. Recent results using this method for NGC 5548 have shown that variability combined with high-
resolution X-ray spectroscopy can be an invaluable method to investigatethe geometry and location of
the X-ray NLR in type 1 AGN. This is the �rst time that a systematic study ha s been done investigating
the detailed properties of the NLR in these sources. We compare our results to thoseobtained for Seyfert
2 galaxies and also compare the obtained geometry, locations and physical properties of the emitting gas
to that of the ionized out
ow, or warm absorber gas, seen in many of these sources. This comparison will
allow us to investigate the connection of the X-ray NLR gas to the warm absorber gas in a systematic
way in a large sample of sources.

Poster number: 8.07
Corresponding author: Katrien Steenbrugge, University of Oxford, UK.

Cygnus A: a case for spatially resolved high resolution X-ra y spectroscopy
K. C. Steenbrugge
(1) University of Oxford
In this presentation I will present a medium resolution spatially resolved X-ray spectroscopic study of the
radio galaxy and cluster Cygnus A. Due to the interaction of the jets with the cluster gas, the merging of
2 clusters and the presence of relic features, a multitude of di�erent temperatures and brightness regions
are present, complicating the interpretation of any current dataset. From current medium resolution
X-ray spectroscopy we know that the brighter regions near the AGN are cooler thanthe surrounding less
bright cluster emission. These bright cooler regions are explained as ageing shockfronts, were cooling
was more rapid due to the higher density. I will show that with future high resolut ion spatially resolved
X- ray spectroscopy it will be possible to disentangle the background and foreground undisturbed cluster
gas emission, from the emission that has interacted with the radio lobes andthe emission from the relic
plasma. It will also allow us to determine the abundances of the di�erent gas phases. Together this will
constrain the impact in terms of heating and abundances of the relic and current jets on theintracluster
gas. Furthermore, high resolution X-ray spectroscopy will allow us to determine if the cooler gas near
the AGN is cold enough to form stars and fuel the current episode of jet activity, possibly explaining the
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short time period between the di�erent episodes of jet activity in this source.

Poster number: 8.08
Corresponding author: Anthony Herv�e, Universit�e de Li�ege, Belgium.

Comparison of two models of wind fragmentation and conseque nces on the
emergent X-ray spectra
A. Herv�e (1), G. Rauw(1)
(1) Universit�e de Li�ege, Belgium
Massive stars possess powerful stellar winds. Studies over the last decade revealed the importance of
wind fragmentation and clumping and let to a downwards revision of the mass-loss rates. In this poster,
we present the results of our code that allows to compare two models of wind fragmentation, and their
consequences on the emergent X-ray spectra of massive stars.

Poster number: 8.09
Corresponding author: Gregor Rauw, Institut d'Astrophysique, Li�ege University, Belgium.

A close look at the RGS spectra of the O4Ief star zeta Pup
G. Rauw (1), A. Flores (2), Y. Naz�e (1), A. Herv�e (1), L. Oskinova (3)
(1) Institut d'Astrophysique & G�eophysique, Li�ege Unive rsity, Belgium (2) Departamento de Astrono-
mia, Universidad de Guanajuato, Mexico (3) Institut f•ur Ph ysik & Astronomie, Universit•at Potsdam,
Germany
We have extracted all existing RGS data of the O4Ief star zeta Puppis. The mean spectrum is analyzed
using a code designed for the modeling of X-ray emission in stellar winds and we investigate the variability
of the high-resolution spectra by means of the temporal variance spectrum technique.

4.9 The UV-X-ray connection

Poster number: 9.01
Corresponding author: Jacobo Ebrero, SRON Netherlands Institute for Space Research, The Nether-
lands.

A global view of the absorption/emission processes in a Seyf ert 1 galaxy: the
case of Mrk 279
J. Ebrero (1), E. Costantini (1), J.S. Kaastra (1,2)
(1)SRON Netherlands Institute for Space Research (2)Astronomical Institute, University of Utrecht
We present a complete, comprehensive, global vision of the emission/absorption processes in Mrk 279 and
their variability with time. We have used this variability to study the phys ical mechanisms that rule the
response of the gas in the vicinity of the AGN engine to changes in the ionizing 
ux along time. Crucial
in this analysis is the high-energy resolution X-ray instruments onboard Chandra and XMM-Newton,
as we studied long LETGS (350 ks) and RGS (130 ks) observations of Mrk 279. We have modeled the
warm absorber responsible of several characteristic absoption features in the soft X-ray spectrum of Mrk
279. Studying its variability on both short (2 days) and long (2 years) time scales we have been able to
constrain the location of the warm absorber, which turns out to be consistentwith a torus wind origin.
We also investigated a possible physical connection between the narrow emission lines and the absorption
complex seen in soft X-rays. For the �rst time, and thanks to a X-ray-UV campaign, we have been able
to assess the contribution of the BLR to the soft X-ray emission spectrum andthe iron Kalpha line.



4.9 The UV-X-ray connection 53

Poster number: 9.03
Corresponding author: Missagh Mehdipour, MSSL-UCL, UK.

Mrk 509 as seen by the XMM-Newton Optical Monitor
M. Mehdipour (1)
(1) MSSL-UCL
We present a preliminary analysis of the XMM-Newton Optical Monitor (OM) data o f the Seyfert-1/QSO
Mrk 509; the optical/UV observations, simultaneous with those carried out with the EPIC and RGS cam-
eras in the X-ray band, are part of a multi-instrument campaign investigating the nuclear environment of
this AGN. XMM-Newton started observing Mrk 509 in mid-October 2009 and made aseries of ten obser-
vations of � 60 ks each, spaced from each other by� 4 days. We present the OM optical- UV lightcurves
and spectral energy distributions (SEDs) derived from these observations and discussthe observed 
ux
variability. In addition, we show the optical grism spectra that were also collected with the OM during
the monitoring campaign, and we highlight the basic properties of the observed broad and narrow emis-
sion lines.
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