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Introduction

Welcome to the 62nd Nederlandse Astronomen Conferentie (NAC) at hotel NH-
Koningshof in Veldhoven. We have managed to continue the NAC tradition of
o!ering you an interesting and exciting program for the coming three days. As
we all know, most of the research in the Netherlands is done by PhD students
and post-docs. We are therefore happy that many of them will be here to give
a talk or present a poster. This ensures that we get an accurate overview of the
present research in the Netherlands and Belgium.

We are also very glad that John Bradley, the NOVA speaker, has accepted
our invitation to come and present the latest results of Stardust which will have
important implications for our understanding of the formation of our Solar sys-
tem.

The NAC would not be complete if the science program would not be comple-
mented with social activities. I am looking forward to Tuesday afternoon when
we awake the competitive spirit in all astronomers with a competition in which
everybody can (and hopefully will) participate: the “NAC 2007 Jeu de Boule”
competition. Also the evening speaker promises to leave a lasting impression on
all of us. Finally, I expect that many of us will find our way into the cellars of
the conference center where the earthly and heavenly aspects can be discussed
in company of a nice drink.

A few words of thanks should be expressed here. First I want to thank the
sponsors, who made it possible that you can enjoy this conference for a reason-
able price. Furthermore, I would like to acknowledge all the volunteers who have
already spent and will spend their time to make this conference a success. And
finally thank you to the participants, without whom there would be no conference
at all.

I am looking forward to three fantastic days and I hope that you will enjoy
it as much as we have enjoyed organizing it.

On behalf of the LOC,

Frank Molster
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Programme

Monday 14 May
13:00 Arrival & registration

Session 1
14:00 14:10 Tim de Zeeuw

Opening of the conference
14:10 14:30 Clovis Hopman

Gravitational waves from compact remnants orbiting
massive black holes

14:30 14:50 Christian Struve
Centaurus A

14:50 15:10 Peter Curran
Multiwavelength analysis of GRBs

15:10 15:30 Peter Anders
How mass segregation in star clusters can change the
observed SFHs of galaxies

15:30 15:50 Richard Hijmering
Imaging spectroscopy with Ta/Al DROIDs: position
sensitivity measurements in di!erent geometries

15:50 16:20 Co!ee break

Session 2
16:20 16:40 Paolo Soleri

Simultaneous X-ray/radio observations of Cir X-1
16:40 17:00 Floris van der Tak

Submillimeter observations are key to understanding
star formation: Preparing for Herschel and ALMA

17:00 17:20 Jorrit Leenaarts
Dynamic hydrogen ionisation in the solar chromo-
sphere

17:20 17:40 Marc Verheijen
Ultra-deep Westerbork HI observations of galaxy
clusters at z=0.2

17:40 18:00 Erik Brogt
Communicating astronomy: pitfalls and booby traps

18:00 Poster Session and Drinks
19:00 Dinner
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Tuesday 15 May
7:30 Breakfast

Session 3
9:00 9:20 Yoh Takei

X-ray study of the warm-hot intergalactic medium
9:20 9:40 Sven Lafebre

The LOFAR air shower front evolution library
9:40 10:00 Ger de Bruyn

Astronomical commissioning of LOFAR Core Sta-
tion 1

10:00 10:20 Anne-Marie Weijmans
Cold and hot gas in NGC 2974: from 100 pc to 10
kpc scales

10:20 10:40 Roald Schnerr
Magnetic fields and mass loss in massive stars

10:40 11:00 Co!ee break

Session 4
11:00 11:20 Klara Schure

What does the jet of Cas A tell us about its progenitor
star? Hydrodynamics Inc.

11:20 11:40 Simon Albrecht
The Rossiter-McLaughlin e!ect in the eclipsing bi-
nary system V1143 Cyg

11:40 12:00 Dominik Paszun
Collisional evolution of dust aggregates

12:00 12:10 Anne-Marie Weijmans
Getting high school students into astronomy: the first
Dutch Astronomy Olympiad

12:10 12:50 Charlotte Lemmens
Aelium

5



12:50 Lunch

13:50 15:45 Jeu de Boules tournament and other recreational ac-
tivities

15:30 15:45 Co!ee and Tea

Session 5
15:45 16:15 Koen Kuijken

Presentation of the Pastoor Schmeitsprijs
16:15 17:15 John Bradley

The Stardust mission - new insight about the birth of
the solar system

17:15 17:35 Leonie Snijders
Stellar clusters under the microscope

17:35 17:55 Vincent Icke
Colliding gaseous tori

17:55 18:15 Rene Rutten
Instrumentation prospects and opportunities at the
William Herschel Telescope

18:15 Presentation of the posterprijs
18:30 Dinner
20:30 22:00 Evening lecture

(starting with the presentation of the Willem de
Graa!prijs)
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Wednesday 16 May
7:30 Breakfast

Session 6
9:00 9:20 Eduardo Rubio-Herrera

Single pulse technique for detecting new pulsars
9:20 9:40 George Heald

The kinematics of the disk-halo interaction in spiral
galaxies

9:40 10:00 Haili Hu
An evolutionary study of the pulsating subdwarf B
star eclipsing binary NY Vir

10:00 10:20 Evghenii Gaburov
Stellar collisions between massive stars

10:20 10:40 Evert Glebbeek
Building blue stragglers from stellar collisions

10:40 11:10 Co!ee break

Session 7
11:10 11:30 Vincent Geers

Spatial separation of small and large grains in the
disk around IRS 48

11:30 11:50 Patrick Weltevrede
The main-interpulse interaction of PSR B1702-19

11:50 12:10 Remko Stuik
MUSE - Exploring new dimensions of the universe

12:10 12:30 David Raban
The obscuring torus in NGC 1068

12:30 13:00 Teije de Jong
Babylonian astronomy

13:00 Lunch and departure
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Talks
Gravitational waves from compact remnants orbiting
massive black holes

Author Hopman, Clovis
A"liation Sterrewacht Leiden

Abstract When compact remnants orbit massive black holes on very tight
orbits, they emit gravitational waves in the frequency band of
the Laser Interferometer Space Antenna (LISA), scheduled for
2015. Such sources will be observable to distances of more than
a Gpc. I discuss the dynamics that drives stars to such orbits,
and the resulting event rates.

Contact clovis@strw.leidenuniv.nl
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Centaurus A

Author Struve, Christian
A"liation ASTRON

Co-authors Ra!aella Morganti, Tom Oosterloo

Abstract We present results of new ATCA HI emission and absorption
observations of Centaurus A, the nearest large radio galaxy. We
apply a new software (Jozsa et al., A&A in press) fitting tilted-
rings directly to the 3 dimensional data cube. The resulting
model reproduces the warped morphology and kinematics of the
(HI) gas, allowing to draw conclusions about the evolution of
Cen A. Our model will be discussed and briefly compared to the
models of ionised and molecular gas in the literature (e.g. Nichol-
son et al. 1992, Sparke 1996, Quillen et al. 2006). In addition
to these large scale (environment) investigations, I will report
on the findings for the very central region. E.g. we find blue-
shifted absorption against the nucleus, besides the well known
red-shifted one. This might a!ect or even question the interpre-
tation of gas clouds falling towards the nucleus and fueling the
AGN.

Contact struve@astron.nl
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Multiwavelength analysis of GRBs

Author Curran, Peter
A"liation Sterrenkundig Instituut “Anton Pannekoek”

Abstract Multiwavelength analysis of GRB afterglows is crucial in unrav-
elling the underlying physics. We demonstrate how to maximise
the impact of often disparate data in di!erent bands and from
di!erent telescopes, using GRB 060210 as our case study to mo-
tivate the method. We present our method of combining, in a
meaningful way, optical data in various bands or from various
telescopes, with no assumption of burst colour or correct photo-
metric calibration. This method constrains temporal slopes more
accurately than single or ill-transformed bands, as it utilises all
available data from all bands. In the case of GRB 060210 the
simultaneous temporal slope is found as 1.15 ± 0.04, compared
to 1.07 ± 0.11 from a single, well sampled band. We show how,
in combination with the X-ray observations, this method can be
used to extract information about the host extinction and the
circumburst environment, even in the limited case of two ob-
served optical bands. We find that the host of GRB 060210 has
a minimum extinction of E(B-V) = 0.28 ± 0.06, lower than ex-
pected from the Hydrogen column density and supporting the
idea of dust destruction in the circumburst environment.

Contact pcurran@science.uva.nl
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How mass segregation in star clusters can change the
observed SFHs of galaxies

Author Anders, Peter
A"liation Sterrekundig Instituut Utrecht

Abstract Galaxies’ SFHs can be determined from the ages of their star
clusters. The development of a radial dependence of the stel-
lar mass function (MF) within a cluster with time (called ”mass
segregation”) is a well-established result both from observations
and from simulations. However, as the low-mass stars moved
to the outer parts of the cluster are easiest stripped o! by tidal
e!ects, mass segregation also has an impact on the integrated
cluster photometry. Therefore, we calculated the broad-band
photometric evolution of unresolved star clusters, including the
loss of low-mass stars due to mass segregation. The MF of a
cluster evolves due to three e!ects: (1) the evolution of mas-
sive stars (2) early tidal e!ects reduce the MF independently of
the stellar mass (3) after mass segregation has completed, tidal
e!ects preferentially remove the lowest-mass stars from the clus-
ter. Results: During the first !40% of the lifetime of a cluster
the cluster simply gets fainter due to the general loss of stars by
tidal e!ects. Between !40 and !80% of its lifetime the cluster
gets bluer due to the loss of low-mass stars. This will result in
an underestimate of the age of clusters from standard cluster
evolution models (0.15-0.5 dex) After !80% of the total life-
time of a cluster it will rapidly get redder. This is because stars
at the low-mass end of the main sequence, which are preferen-
tially lost, are bluer than the AGB stars dominating the light
at long wavelengths, resulting in an age overestimate. Clusters
with mass segregation and the preferential loss of low-mass stars
evolve along almost the same tracks in colour-colour diagrams
as clusters without mass segregation. Therefore it will be di"-
cult to distinguish this e!ect from that due to the cluster age for
unresolved clusters, unless the total lifetime of the clusters can
be estimated. The changes in the colour evolution of unresolved
clusters due to the preferential loss of low-mass stars will a!ect
the determination of the SFHs of galaxies and might explain the
presence of old clusters in NGC 4365, photometrically disguised
as intermediate-age clusters.

Contact P.Anders@phys.uu.nl
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Imaging spectroscopy with Ta/Al DROIDs: position
sensitivity measurements in di!erent geometries

Author Hijmering, Richard
A"liation Radboud Universiteit Nijmegen

Co-authors P. Verhoeve, D.D.E. Martin, A. Peacock, A.G. Kozorezov,
R.Venn

Abstract STJ (Superconducting Tunneling Junctions) are being developed
as spectro-photometers in wavelengths ranging from the NIR to
X-rays. A 10x12 array of STJs has already been successfully
used as an optical imaging spectrometer, SCAM-3, on the WHT
on La Palma and ESAs OGS at Tenerife. STJs consist out of
two thin super conducting films separated by a thin insulating
layer. The STJ needs to be cooled well below the critical temper-
ature of the superconducting layer to operate. Due to the small
bandgap (energy needed to break Cooper pairs into quasiparti-
cles (QP)), absorption of a photon will produce a large amount
of QPs which are persuaded to tunnel across the barrier by a
small bias voltage. This will produce a measurable current pulse
from which the charge is proportional to the energy of the inci-
dent photon. For readout each STJ needs a dedicated electronics
chain which introduces an upper limit on the number of pixels in
an array. The DROID (Distributed Read Out Imaging Device)
is an alternative configuration to pixelated detectors with a view
to increasing the sensitive area. These DROIDs consist of a su-
perconducting absorber strip with STJs on either end. The ratio
of the two signals from the STJs provides information on the ab-
sorption position and the sum signal is a measure for the energy
of the absorbed photon. The DROIDs have been locally illumi-
nated with optical light to test the position sensitivity. Using a
pinhole and optics a spot of !10 µm has been created. By at-
taching the pinhole to translation stages the spot could be moved
to scan over the DROID. A 30x400 µm DROID with 30x30 µm
STJs on either end and biased at 120 µV has been used as a ref-
erence device. Scans in di!erent bias voltages, di!erent photon
energies and with di!erent geometries have been performed. The
results have been tested against an existing model as derived by
Kraus et al, and will support the development of a new, more
extensive, model to explain the processes involved.

Contact rhijmeri@rssd.esa.int
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Simultaneous X-ray/radio observations of Cir X-1

Author Soleri, Paolo
A"liation Sterrenkundig Instituut “Anton Pannekoek”

Co-authors Valeriu Tudose, Rob Fender, Michiel van der Klis

Abstract We present an analysis of simultaneous X-ray/radio observations
of the neutron star X-ray binary Cir X-1. The data were taken
with ATCA (radio) and RXTE (X ray) during a survey car-
ried out in October 2000 and December 2002. We identified Z
branches in the X-ray hardness-intensity diagram and we stud-
ied the evolution of power density spectra along the branches.
Moreover, in our data set, we associated to phase 0.0 of the or-
bital phase both radio flares and spectral/timing changes in the
X-ray. While in black hole X-ray binaries there are clear spec-
tral and timing signatures in the X-ray accompanying the radio
flares, such compelling evidence is missing for neutron star X-ray
binaries.

Contact psoleri@science.uva.nl
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Submillimeter observations are key to understanding
star formation: Preparing for Herschel and ALMA

Author van der Tak, Floris
A"liation SRON Groningen

Co-authors Michiel Hogerheijde

Abstract The formation of stars is a fundamental question of astrophysics,
with ramifications from planet formation to the evolution of
galaxies. This talk is an overview of how submillimeter observa-
tions are vital to understand the physical and chemical evolution
of star-forming regions. First, I will outline how a combination of
dust continuum and molecular line observations can be used to
obtain prescriptions of temperature, density, and velocity struc-
ture. This knowledge can then be used to study chemical stratifi-
cation, geometric structure (e.g., circumstellar disks) and global
quantities such as the cosmic-ray ionization rate. The talk will
conclude with an overview of ongoing e!orts in the Netherlands
to prepare for the Herschel and ALMA missions. The molecular
databases and radiative transfer tools being built at the Dutch
ARC will be essential to deliver the scientific promise of the next
generation of submillimeter instruments.

Contact vdtak@sron.rug.nl

14



Dynamic hydrogen ionisation in the solar chromosphere

Author Leenaarts, Jorrit
A"liation Sterrekundig Instituut Utrecht

Co-authors Mats Carlsson, Viggo Hansteen

Abstract The assumption of statistical equilibrium for atomic level pop-
ulations of hydrogen does not hold under the conditions of the
solar chromosphere due to the low density and the short dy-
namic timescale. In order to calculate the hydrogen ionisation
balance and the electron density one has to solve the time-
dependent rate equations. We present results from 2D and 3D
radiation-magneto-hydrodynamics simulations of the solar atmo-
sphere incorporating the time-dependent rate equations for hy-
drogen. Both the hydrogen ionisation degree and the electron
density in our models are much more constant than LTE and
statistical equilibrium theory predict. These simulations provide
multi-dimensional model atmospheres with realistic electron den-
sities and hydrogen level populations that can be used in detailed
radiative transfer modeling.

Contact j.leenaarts@astro.uu.nl
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Ultra-deep Westerbork HI observations of galaxy clus-
ters at z=0.2

Author Verheijen, Marc
A"liation Kapteyn Instituut

Co-authors Jacqueline van Gorkom, Boris Deshev, Arpad Szomoru, K.S.
Dwarakanath, Bianca Poggianti

Abstract We report first results from ongoing ultra-deep HI observations
of two galaxy clusters at z=0.2 and the large scale structure
in which they are embedded. Of particular interest is the gas
content of the blue galaxy population in the massive, lensing
Butcher-Oemler cluster Abell 963 in relation to that of the galaxy
population in the surrounding field. A total of 39 galaxies have
been detected so far, with an interesting upper limit for a sta-
tistical non-detection of the blue B-O galaxies. The highest red-
shift HI emission detected to date originates from a system at
z=0.224.

Contact verheyen@astro.rug.nl
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Communicating Astronomy: Pitfalls and Booby traps

Author Brogt, Erik
A"liation Steward Observatory

Abstract Every astronomer at some point will be asked to either give
a popular lecture or teach a course in astronomy for non-
astronomers. In this presentation, I will provide some back-
ground on the cognitive psychology behind presenting to a lay
audience.

Contact ebrogt@as.arizona.edu
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X-ray study of the warm-hot intergalactic medium

Author Takei, Yoh
A"liation SRON Utrecht

Abstract About a half of baryons in the local Universe is not yet observed,
i.e., missing. According to simulations based on the standard
cosmology model, the missing half of baryons are in a form of
warm-hot intergalactic medium (WHIM). WHIM is the inter-
galactic medium whose temperature is 105!7 K. Since X-ray is
sensitive to the objects of the temperature, many researchers are
trying to detect and study the WHIM. I present our research on
the WHIM using European and Japanese X-ray satellites, and
prospects on future studies with more sensitive detectors (mi-
crocalorimeters).

Contact y.takei@sron.nl

18



The LOFAR air shower front evolution library

Author Lafebre, Sven
A"liation Radboud Universiteit Nijmegen

Co-authors T. Huege

Abstract Very high energy cosmic rays produce extensive cascades of par-
ticles when they collide with Earth’s atmosphere. LOFAR is
an excellent opportunity to detect these air showers through the
radio signal they produce. In order to fully understand the prop-
erties of these signals, we are building a library of simulated air
shower events on the LOFAR BlueGene supercomputer, contain-
ing detailed spatial, energy and momentum distributions of the
particles in the cascade: the LOFAR air shower front evolution
library. We present first results of the various characteristics of
the particle distributions from showers in this library.

Contact s.lafebre@astro.ru.nl

19



Astronomical commissioning of LOFAR Core Station 1

Author de Bruyn, Ger
A"liation ASTRON

Co-authors CS1-commissioning team

Abstract The hardware for the first LOFAR station (CS1) was rolled out
in the autumn of 2006. To provide good angular resolution, 96
antennas were distributed over 4 stations in a 450 m diameter
area. The full signal path (from reception, digitization, corre-
lation to calibration) has been succesfully tested with data in
the Low Band (20-80 MHz) and, by mid May hopefully also, in
the High Band (120-240 MHz). The first all-sky images will be
shown. We will also briefly discuss current astronomical perfor-
mance and outline the plans for the coming year.

Contact ger@astron.nl
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Cold and hot gas in NGC 2974: from 100 pc to 10 kpc
scales

Author Weijmans, Anne-Marie
A"liation Sterrewacht Leiden

Co-authors A. Weijmans, D. Krajnovic, T.A. Oosterloo, R. Morganti & P.T.
de Zeeuw

Abstract We present HI observations of the early-type galaxy NGC 2974,
obtained with the VLA. These observations reveal that the pre-
viously detected disc in this galaxy is in fact a ring. We combine
the HI data with the velocity field of the ionised gas in this
galaxy, observed by the integral-field spectrograph SAURON.
Both the velocity fields of the HI and the ionised gas are anal-
ysed with a harmonic decomposition. We construct a mass model
based upon this decomposition, and simultaneously infer the
mass and the shape of the dark matter halo surrounding NGC
2974.

Contact weijmans@strw.leidenuniv.nl
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What does the jet of Cas A tell us about its progenitor
star? Hydrodynamics Inc.

Author Schure, Klara
A"liation Sterrekundig Instituut Utrecht

Co-authors J. Vink, G. Garćıa-Segura, A. Achterberg

Abstract The shape of a supernova remnant (SNR) is largely determined
by its circumstellar medium, which is formed by the supernovas
progenitor star. In the Cassiopeia A SNR, a jet is apparent in the
North-East and, less prominently, in the South-West. The pro-
genitor of Cas A is thought to have had a red supergiant phase
followed by a Wolf-Rayet (WR) phase. With 2D-hydrodynamical
simulations of an axisymmetric explosion and the progenitor
wind, using the ZEUS-3D code, we try to reproduce the mor-
phology of Cas A and put restrictions on its progenitor history
and the energy budget of the jet. In our simulations, the main
variables are the duration of the WR phase and the jet energies.
The other variables, such as density and explosion energy, are
constrained by demanding that the main shock radius and ve-
locity match those observed for Cas A. We find that the presence
of a jet severely constrains the duration of the WR phase. For a
long duration the contrast in density between the WR wind and
the surrounding shell, and the mass and thickness of the shell,
become so large that the jet is destroyed as soon as it hits the
shell. Our main conclusion is therefore that the WR phase must
have been short (< 5000 yrs), if present at all. Since the actual
jet length is unknown, we can only derive a lower limit for the
jet energy, which is 1050 erg. We report on an analytical formula
for the jet length as a function of jet energy that fits the results
from simulations quite well.

Contact K.M.Schure@phys.uu.nl
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The Rossiter-McLaughlin e!ect in the eclipsing binary
system V1143 Cyg

Author Albrecht, Simon
A"liation Sterrewacht Leiden

Co-authors S. Re!ert, I. Snellen, A. Quirrenbach and D. S. Mitchell

Abstract Eclipsing binaries are a great stellar laboratory for gathering in-
formation on stellar surface structure. The crossing of the com-
panion in front of the rotating star causes a change in the line
profile of the eclipsed star. The strength and shape of this rota-
tion e!ect, also called Rossiter McLaughlin e!ect, is a function
of the projection of the stellar axes on the sky. We observed
the primary and secondary eclipse in the binary system V1143
Cyg with the Hamilton echelle spectrograph at Lick Observa-
tory. The Rossiter-McLaughlin e!ect is analyzed by measuring
the shift of the center of gravity during the di!erent phases of
the eclipses and additionally by analysis of the shape change of
the rotational broadening function during eclipses. We found
that the projected axes of both stars are aligned with the orbital
spin, thereby showing that the remaining di!erence between the
theoretical and observed apsidal motion for this system is not
due to a misalignment of the stellar rotation axes. The applied
method to extract the individual broadening profiles of the stars
proved to be useful in the case of two overlapping broadening
profiles in velocity space.

Contact albrecht@strw.leidenuniv.nl
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Collisional evolution of dust aggregates

Author Paszun, Dominik
A"liation Sterrenkundig Instituut “Anton Pannekoek”

Co-authors Carsten Dominik

Abstract Dust in protoplanetary disks grow orders of magnitude from mi-
cron sized grains to km sized planetesimals. The initial growth
is governed by sticking collisions and leads to formation of flu!y
and fractal aggregates. Larger particles, however, due to turbu-
lent motion, collide at larger velocities. Such collisions can dis-
rupt the aggregates and turn them into small fragments, while
the intermediate velocities might cause compaction of aggre-
gates. We present the results of a large parameter study which
coveres the collisions of di!erent aggregate sizes, impact param-
eters, internal structures and velocities. This will provide in
depth understanding of the processes lying behind the collisional
growth and fragmentation of aggregates and thus initial steps of
the formation of planets.

Contact dpaszun@science.uva.nl
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Getting high school students into astronomy: the first
Dutch Astronomy Olympiad

Author Weijmans, Anne-Marie
A"liation Sterrewacht Leiden

Co-authors Maarten van den Berg, Marcel Haas, Eveline Helder, Ignas
Snellen, Nathan de Vries

Abstract We have been organising the Dutch Astronomy Olympiad 2007,
a competition for high school students. This event has never
been held in the Netherlands before. Reactions on the Olympiad
have been very positive, both from high school students and
their teachers, and from professional astronomers. In this talk I
will outline the way the Dutch Astronomy Olympiad has been
organised, and report on the first round that ended two weeks
ago. Also, I will give a motivation for the Olympiad, and discuss
the plans that we have for this event for the future.

Contact weijmans@strw.leidenuniv.nl
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Aelium

Author Lemmens, Charlotte
A"liation Stichting Astronomium

Abstract Aelium will unite the strengths of Science Museum and Theme
Park in order to establish an innovative and educational fam-
ily fun park with international stature in the Netherlands. Its
primary goal is the presentation of science (to be understood
in the European sense of “science and humanities”), its process
and its applications. The main theme used as a vehicle for the
presentation is a futuristic voyage, as far out as the deepest uni-
verse and as close in as the smallest particle. It will be a visitor
centre that is open all year for the widest range of general audi-
ence. It is intended to be a stunning and spectacular day trip.
It will be built and appointed for half a million visitors per year,
with growth potential to one and a half million. Guiding princi-
ple is astrophysics and space research, with ample and carefully
crafted connections with other physical sciences, technology, and
relevant topics from the humanities: astrobiology, environmen-
tal science, space technology, communication and linguistics for
hypothetical contact with life beyond Earth, meteorology, pale-
ontology, and more. Aelium will also be a platform for innova-
tive high tech, for the display of Dutch, European and worldwide
scientific and technical collaborations and businesses. Further-
more, it will be a trial facility for presentations and didactical
materials to be used in schools and aims to belong to, and col-
laborate with, the A-brands of this trade in the world: Heureka,
Vulcania, Cité des Sciences, Smithsonian, Hayden Planetarium
& Rose Center, Eden Project, Science World, Kennedy Space
Center, Epcot Center, Universeum, and be a hub for all active
science centres in the Netherlands.

Contact clemmens@xs4all.nl
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The Stardust mission - new insight about the birth of
the solar system

Author Bradley, John
A"liation Lawrence Livermore National Laboratory

Abstract In January 2006 Stardust returned the first extraterrestrial solid
samples (of a comet) since Apollo 17 in 1972. Since then samples
have been intensively analyzed by laboratories all over the world.
The expectation was that the sample would be a “time capsule”
of low-temperature materials from the outer regions of the nebula
accretion disk. Instead, the comet contains an abundance of high
temperature refractory minerals formed close to the early Sun.
The findings suggest the solar nebula was more dynamic and
perhaps violent than had been assumed.

Contact bradley33@llnl.gov
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Colliding Gaseous Tori

Author Icke, Vincent
A"liation Sterrewacht Leiden

Abstract When a fast spherical stellar wind collides with a spherical slow
wind, it makes a spherical nebula. However, these are rare: bipo-
lar nebulae are much more common. These are due to the inter-
action between a spherical fast wind and a toroidal slow wind.
Quadrupolar nebulae also exist, the most remarkable one being
the Red Rectangle. In a quest for the hydrodynamical mech-
anism behind this morphology, I have investigated the collision
between a fast equatorial wind and a slow toroidal envelope. The
results show that this is a marvellous jet launching mechanism,
but making quadrupolars is a puzzle.

Contact icke@strw.leidenuniv.nl
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Instrumentation prospects and opportunities at the
William Herschel Telescope

Author Rutten, Rene
A"liation Isaac Newton Group of Telescopes

Abstract New instrumentation at the 4.2-m William Herschel Telescope on
La Palma is being prepared, while ideas for future instrumenta-
tion projects are being developed. I will give an overview of the
key aspects, in particular the status of the Rayleigh laser guide
star system for adaptive optics and its scientific potential, and
the advanced plans for an extremely stable high-resolution spec-
trograph that is specifically designed for planet searches. I will
highlight advances in the future prospects of the UK, Dutch and
Spanish collaboration on La Palma, and on the planning process
for potential future new instrumentation for the telescopes.

Contact rgmr@ing.iac.es
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Single Pulse Technique for Detecting New Pulsars

Author Rubio-Herrera, Eduardo
A"liation Sterrenkundig Instituut “Anton Pannekoek”

Co-authors B. Stappers, G. Janssen, J. van Leeuwen

Abstract I will present some results of the present survey we are under-
taking on the Cygnus an on the direction of Andromeda using a
single pulse search technique.

Contact erubio@science.uva.nl
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The Kinematics of the Disk-Halo Interaction in Spiral
Galaxies

Author Heald, George
A"liation ASTRON

Co-authors Richard Rand, Robert Benjamin

Abstract Moderate to high resolution optical spectroscopic observations
of the gaseous halos of three galaxies (NGC 5775, NGC 891,
and NGC 4302) have shown that they do not rotate cylindri-
cally; rather, the rotation speed is observed to fall o! roughly
linearly with increasing height above the midplane. The mea-
surements of these velocity gradients, which have magnitudes of
approximately 8, 15, and 30 km/s/kpc, respectively, are briefly
summarized. Correlations with other observables are presented.
Signs point to the kinematics of gaseous halos being related to
the star formation activity in the underlying disk, as well as to
the distribution and morphology of the halo gas. Of particu-
lar interest is the apparent connection between the magnitude
of the velocity gradient and the vertical scale height of the gas
distribution: the decrease in rotation speed per unit scale height
is approximately constant in these gaseous halos. Such a con-
stant parameter may help constrain theoretical models of the
disk-halo interaction in spiral galaxies. The implications of this
possibility on the idea that gaseous halos are supported by disk
star formation are briefly discussed.

Contact heald@astron.nl
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An evolutionary study of the pulsating subdwarf B star
eclipsing binary NY Vir

Author Hu, Haili
A"liation Radboud Universiteit Nijmegen

Co-authors G. Nelemans, R. Ostensen, C. Aerts, M. Vuckovic, P.J. Groot

Abstract The formation of subdwarf B (sdB) stars is not well understood
within the current framework of stellar single and binary evo-
lution. In this study, we focus on the formation and evolution
of the pulsating sdB star in the very short-period eclipsing bi-
nary NY Vir (PG 1336-018). We aim at refining the forma-
tion scenario of this unique system, so that it can be confronted
with observations. We probe the stellar structure of the progen-
itors of sdB stars in short-period binaries using detailed stellar
evolution calculations. Applying this to NY Vir we reconstruct
the common-envelope phase in which the sdB star was formed.
The results are interpreted in terms of the standard common-
envelope formalism (the alpha-formalism) based on the energy
equation, and an alternative description (the gamma-formalism)
using the angular momentum equation. We find that if the
common-envelope evolution is described by the alpha-formalism,
the sdB progenitor most likely experienced a helium flash. We
then expect the sdB mass to be between 0.4 and 0.5 M", and the
sdB progenitor initial mass to be <!2 M". However, the results
for the gamma-formalism are not so restrictive, and a broader
sdB mass range (0.3-1.1 M") is still possible in this case. Future
seismic mass determination will give strong constraints on the
formation of NY Vir and in particular the CE phase.

Contact hailihu@astro.ru.nl
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Stellar collisions between massive stars

Author Gaburov, Evghenii
A"liation Sterrenkundig Instituut “Anton Pannekoek”

Co-authors Evert Glebbeek, Simon Portegies Zwart, Onno Pols

Abstract We present results on stellar collisions between massive stars.
The aim is to study dependence of the structure of a collision
product on the parameters of its progenitor stars, such as their
masses and age. In our studies we focus on main-sequence stars
with masses of 5 to 40 solar masses. To study the age dependence
we focus on four evolutionary phases of the primary star, such as
zero, half-way and terminal age main-sequence as well as stars
that exhausted hydrogen in their cores. We find that nearly all
collision products are helium enriched, provided that the primary
star is well beyond its zero-age main-sequence phase (half and
terminal age main-sequence). At the same time, the secondary
star brings fresh hydrogen in the centre of the collision product.
Such stars may appear as massive blue stragglers.

Contact egaburov@science.uva.nl
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Building Blue Stragglers from Stellar Collisions

Author Glebbeek, Evert
A"liation Sterrekundig Instituut Utrecht

Co-authors Evghenii Gaburov, Onno Pols, Simon Portegies Zwart

Abstract In a dense stellar environment, such as a globular cluster, en-
counters between single stars or binary star systems can lead to
the collision and merger of two stars. These merger remnants of-
ten stand out as blue stragglers. Understanding their formation
and evolution is important for understanding the stellar popu-
lation as well as the overall evolution of the cluster. Collisions
between low-mass main sequence stars are relevant for the forma-
tion of blue stragglers in globular clusters. We have calculated
the evolution of a large number of collision products formed at
di!erent times with di!erent mass ratios for the progenitor stars.
Our collision products are brighter and live relatively shorter
than stars born with the same mass. Collisions between high
mass stars are relevant for young clusters where they can form
extremely massive stars through multiple collisions between high
mass stars. We have performed the first systematic study of a
grid of collisions between massive stars. Our calculations indi-
cate that the lifetime and luminosity of these massive collision
products depends sensitively on the mass ratio of the progenitor
stars.

Contact glebbeek@phys.uu.nl
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Spatial separation of small and large grains in the disk
around IRS 48

Author Geers, Vincent
A"liation Sterrewacht Leiden

Co-authors K. Pontoppidan, E. van Dishoeck, C. Dullemond, J.-C.
Augereau, B. Merin, I. Oliveira

Abstract We present spatially resolved mid-infrared images of the disk
surrounding the young star IRS 48 in the Ophiuchus cloud com-
plex. The disk exhibits a ring-like structure at 18.7 micron, and is
dominated by very strong emission from polycyclic aromatic hy-
drocarbons at shorter wavelengths. This allows a detailed study
of the relative distributions of small and large dust grains. The
morphology of the images, combined with the absence of a sili-
cate emission feature, imply that the inner disk has been cleared
of dust except for a significant population of PAHs. We argue
that the gap can be due to grain growth and settling or to clear-
ing by an unseen planetary or low-mass companion.

Contact vcgeers@strw.leidenuniv.nl
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The main-interpulse interaction of PSR B1702-19

Author Weltevrede, Patrick
A"liation Sterrenkundig Instituut “Anton Pannekoek”

Co-authors G. A. E. Wright, B. W. Stappers

Abstract The individual radio pulses of PSR B1702-19 are studied with
the Westerbork Synthesis Radio Telescope. We find that the in-
tensity of the individual pulses of both the main pulse and the
interpulse are modulated with a periodicity around 10.4 times
the pulsar’s rotation. Allowing for the half-period delay between
main pulse and interpulse the modulation is found to be precisely
in phase. Despite small secular variations in the periodicity, the
phase-locking continues over all timescales ranging up to several
years. The precision of the phase locking is di"cult for current
emission theories to explain if the main pulse and interpulse orig-
inate from opposing magnetic poles. We therefore also explore
the possibility of a bidirectional model, in which all the modu-
lated emission comes from one pole, but is seen from two sides of
the star. Whichever model turns out to be correct, the answer
will have important implications for emission theories.

Contact wltvrede@science.uva.nl
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MUSE - Exploring new dimensions of the universe

Author Stuik, Remko
A"liation Sterrewacht Leiden

Co-authors MUSE team

Abstract The Multi Unit Spectroscopic Explorer (MUSE) is a panoramic
integral-field spectrograph currently being developed for the
VLT. MUSE has a both a Wide Field Mode with a Field of
View 1’x1’, sampled at 0.2”x0.2” as well as a Narrow Field Mode
with a Field of View of 7.5”x7.5”, sampled at 25 milli-arcsec.
Both modes are assisted by the VLT adaptive optics ESO facil-
ity using four laser guide stars, optimized for the specific modes.
Both modes cover a simultaneous spectral range is 465-930 nm,
at a resolution of R!3000. MUSE couples the discovery po-
tential of a large imaging device to the measuring capabilities
of a high-quality spectrograph, while taking advantage of the
increased spatial resolution provided by adaptive optics. This
makes MUSE a unique and tremendously powerful instrument
for discovering and characterizing objects that lie beyond the
reach of even the deepest imaging surveys. Although the MUSE
design has been optimized for the study of galaxy formation and
evolution, it has a wide range of possible applications; e.g. moni-
toring of outer planets atmosphere, environment of young stellar
objects, super massive black holes and active nuclei in nearby
galaxies or massive spectroscopic surveys of stellar fields in the
Milky Way and nearby galaxies. We will be presenting both
the science potential of MUSE as well as the current instrument
design.

Contact stuik@strw.leidenuniv.nl
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The obscuring torus in NGC 1068

Author Raban, David
A"liation Sterrewacht Leiden

Co-authors Walter Ja!e, Huub Rottgering

Abstract Active galaxy nuclei (AGNs) are fuelled by matter accreted into
a supermassive black hole, emitting powerful radiation in a wide
range of wavelengths, from radio to x-rays. According to the
popular AGN unification scheme, a dusty structure surrounds
the accretion disk, perpendicular to the nuclear jet, obscuring or
permitting our view of the core at di!erent viewing inclinations,
thereby generating the puzzling number of AGN types, aptly
named the “AGN zoo”. While the parsec-scale size of the torus
makes it too small to be resolved by single-dish telescopes, in-
terferometric observation are able to resolve this structure. Here
we present mid-infrared interferometric modeling and imaging,
which resolve the innermost part of this structure in the galaxy
NGC 1068. The observations show a gaussian-shaped silicate
dust structure, 1.5 parsec wide and 0.8 parsec thick, inclined at
PA=46, perfectly aligned with, and surrounding, the known H2O
maser disk. Although the simple expectation of the current AGN
model is for the dust and accretion disk to be perpendicular to
the nuclear jet, we find that the dust we observe is inclined at
45 with respect to the jet.

Contact raban@strw.leidenuniv.nl
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Astronomy from Babylon

Author de Jong, Teije
A"liation Sterrenkundig Instituut “Anton Pannekoek”

Abstract On the basis of systematic observations of the Sun, Moon and
planets carried out during the first half of the 1st millennium
BC and recorded in cuneiform script on clay tablets Babylonian
priests/astronomers recognized periodic patterns in the motion
of the Moon and the planets. The most famous of these periods
is the “Saros” period of lunar eclipses. These periods enabled
them to predict future positions of the Sun, Moon and planets
as documented in so-called “Goal-year” texts. Finally, they con-
structed during the 5th and 4th centuries BC elegant arithmetical
methods by which they were able to compute from about 300 BC
onwards past and future positions of the Sun, Moon and planets
with an accuracy of order degrees. In developing this theory they
introduced a celestial coordinate system of 360 degrees along the
zodiac (the ecliptic), they modeled the variable orbital velocity of
the Sun, Moon and planets (anomaly) and they determined the
length of the solar year, the lunar month and planetary synodic
periods with an accuracy of order 1/100000.

Contact teije@science.uva.nl
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P 1 The Century-old R Star Mystery

Author Izzard, Robert
A"liation Sterrekundig Instituut Utrecht

Co-authors Simon Je!ery, John Lattanzio

Abstract I review the history of the R-type carbon stars, from their dis-
covery the late 19th century to modern spectroscopic analyses.
Despite being quite common, the origin of these stars remains a
mystery. With the aid of a stellar population and nucleosynthesis
model I discuss what they can, and cannot, be.

Contact r.g.izzard@phys.uu.nl
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P 2 10 years in the life of an exotic X-ray binary

Author Tudose, Valeriu
A"liation Sterrenkundig Instituut “Anton Pannekoek”

Co-authors Rob Fender

Abstract Circinus X-1 is a neutron star X-ray binary system with an in-
teresting and at times puzzling behaviour over a broad range of
frequencies, specifically in X-ray and radio. Its quasi-periodic
oscillations and X-ray colors exhibit dual properties, the object
resembling sometimes a Z source, other times an atoll. The sys-
tem seems to harbour the most relativistic outflow (likely ori-
ented close to the line of sight) observed so far within the Milky
Way. It lies within a radio synchrotron nebula and has vari-
able radio flux densities at cm wavelengths. The radio flares
associated to the orbital phase zero reached up to 1 Jy in the
late ’70s, then have been observed at the tens of mJy level until
recently; in 2007 January, Circinus X-1 seemed to have finally
reentered an active radio flaring state, after another brief reac-
tivation in June 2005. Here we present 4.8 and 8.6 GHz radio
observations made with the Australia Telescope Compact Ar-
ray, covering 10 years time period. The data set comprises 41
epochs, unequally spread in time between 1996 and 2006. We
investigate the long-term changes in the brightness, morphol-
ogy and spectrum of the radio structures. When possible (i.e.
quasi-simultaneous radio/X-ray observations available) we use
the Rossi X-ray Timing Explorer data to better characterize the
arcsec scale behaviour of the ejected matter (i.e. the jet). We
have detected linear polarization in a third of the epochs and a
good case for Faraday rotation in one epoch. In brief, the analy-
sis reveals structural changes in the radio emission at time scales
as short as days. Clear evidence for a counter-jet was found in a
few epochs, and indications of “jumps” in the position angle of
the jet.

Contact vtudose@science.uva.nl
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P 3 A comparison between the age estimates of spectro-
scopic and photometric simple stellar population models

Author Kuiper, Ernst
A"liation Sterrekundig Instituut Utrecht

Co-authors S.S.Larsen

Abstract Evolutionary population synthesis models are powerful tools in
determining star formation histories (SFHs) of unresolved stel-
lar populations such as distant galaxies. The use of these models
provides knowledge that could help us understand galaxy forma-
tion. The models that are most commonly used at present rely
on photometric information. This is easily attainable but these
models are plagued by several degeneracies, which make the age
estimates more unreliable than we would like. Recently, however,
new models have become available which focus on the spectral
evolution of stellar populations giving us another tool to deter-
mine ages of unresolved star clusters. We determine the ages
and metallicities of 91 star clusters using both photometric and
spectroscopic Simple Stellar Population (SSP) models. We then
compare these independently obtained age estimates in order to
test the accuracy and consistency of both types of models.

Contact kuiper@astro.uu.nl
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P 4 ABC of interacting binaries and metallicity

Author de Mink, Selma
A"liation Sterrekundig Instituut Utrecht

Co-authors Onno Pols

Abstract Many exciting objects, like Gamma Ray Bursts, Supernovae,
double neutron stars and X-ray binaries, can be formed in bi-
nary systems. Metallicity is one of the important parameters
that determine the evolution of a binary. Therefore, the rela-
tive formation rate of objects, resulting from binary evolution,
will be very di!erent for metal-rich binaries than for the very
first generation Population III stars. Based on the moment that
mass transfer starts, binaries are often classified as Case A, B
or C. In this poster we investigate how the relative fraction of
Case A, B and C binaries depends on metallicity, a first result
of an ongoing project on the “evolution of binaries as function
of metallicity”.

Contact mink@astro.uu.nl
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P 5 Amplified radio emission from air showers in thunder-
storms

Author Buitink, Stijn
A"liation Radboud Universiteit Nijmegen

Abstract The radio emission from cosmic ray air showers consists in large
part of geosynchrotron radiation. This type of radiation is emit-
ted when shower electrons and positrons move along curved tra-
jectories in the geomagnetic field. Since the radiation mecha-
nism is based on particle acceleration, atmospheric electric fields
may play an important role. Results from LOPES, the Lofar
Prototype Station in Karlsruhe (Germany), show that electric
fields under fair weather conditions do not alter the radio emis-
sion considerably, but during thunderstorms strongly amplified
pulses are measured. In this talk the experimental results will be
presented and possible amplification mechanisms are discussed.

Contact s.buitink@astro.ru.nl
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P 6 Are the X-ray synchrotron filaments in Cas A associated
only with the shock front?

Author Helder, Eveline
A"liation Sterrekundig Instituut Utrecht

Co-authors Jacco Vink

Abstract We present preliminary results of our research on the non-
thermal continuum emission of Cassiopeia A. Chandra discov-
ered in 2001 thin non-thermal rims at a distance of !150” to the
center of Cas A. These rims can be associated with the forward
shock and contain a surprisingly high magnetic field of 0.1 - 0.5
mG. This feeds the thought that forward shocks of young shell-
type supernova remnants are able to accelerate cosmic rays at
least up to the knee, at !1015 keV. The Chandra image shows
that not all non-thermal filaments are associated with the for-
ward shock. A natural question is whether these filaments are
due to forward shock filaments projected to the interior of the
remnant, or whether the filaments have another origin. We in-
vestigated this issue by employing a deprojection technique. As-
suming spherical symmetry, we deproject the surface brightness
into the intrinsic emissivity as a function of the radius. A sur-
prising result of this deprojection is that we see the reverse shock
coming up in the (deprojected) emissivity. This might indicate
cosmic ray acceleration in the reverse shock.

Contact E.A.Helder@astro.uu.nl
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P 7 Binary star progenitors of long gamma-ray bursts

Author Cantiello, Matteo
A"liation Sterrekundig Instituut Utrecht

Abstract Long gamma-ray bursts are believed to be produced during col-
lapse of a subset of rapidly rotating Wolf-Rayet stars. Here we
show that is possible to obtain such a star trough accretion in a
binary system. This is a new channel for long gamma-ray burst
progenitors; we find that such a GRB progenitor is likely to be
a runaway star. This has interesting observational consequences
regarding the position of the GRB in the sky and the afterglow
properties.

Contact m.cantiello@astro.uu.nl
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P 8 Circumstellar medium from a rotating massive star

Author Chita, Sabina
A"liation Sterrekundig Instituut Utrecht

Abstract Massive stars interact with their surroundings by emitting winds
and ionizing photons. Here, we simulate the evolution of the cir-
cumstellar medium around stars of 12 solar masses, from their
birth up to the supernova stage. These stars are expected to
expand at least twice into red supergiants (RSGs), with inter-
mediate hot stages where fast winds are emitted. We utilize
the stellar parameters as function of time from detailed stellar
evolution calculations as input for our hydrodynamic models.

Contact s.chita@phys.uu.nl
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P 9 Counteracting orbital circularization of binary systems
with an AGB primary

Author Bonacic Marinovic, Axel
A"liation Sterrekundig Instituut Utrecht

Co-authors Evert Glebbeek

Abstract Many binary stellar systems in which the primary star is beyond
the AGB evolutionary phase show significant orbital eccentric-
ities when the current binary interaction models predict that
their orbits should be circularized. In the search for a mecha-
nism to counteract the circularizing e!ect of the tidal interaction
we analyze how the orbital parameters in a system are modified
under mass loss and mass exchange among its binary compo-
nents. We propose an enhanced mass-loss mechanism for the
AGB star due to tidal interaction with its companion, which al-
lows a smooth transition between wind and Roche lobe overflow
mass-loss regimes. We explicitly follow along the orbit its e!ects
on the change of eccentricity and orbital semi-mayor axis length.
We calculate timescales for the variation of these orbital param-
eters and compare them to the tidal circularization timescale.
We find that in many cases, due to the enhanced mass loss of
the AGB component at orbital phases closer to the periastron,
the net eccentricity growth rate is comparable to the timescale
of tidal circularization. We also find that for a more restricted
number of cases the mass accretion by the secondary can also
have an e!ect. Thus, by proposing a model of tidally enhanced
mass loss from AGB stars we find a mechanism which e"ciently
works against the tidal circularization of the orbit. This mech-
anism explains the significant eccentricities observed in binary
systems which are predicted to be circular, e.g., systems with a
post-AGB star and those with a white dwarf and a less evolved
companion, such as Sirius and systems with barium stars.

Contact bonacic@astro.uu.nl
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P 10 Dynamic fibrils in the solar chromosphere

Author Koza, Julius
A"liation Sterrekundig Instituut Utrecht

Co-authors Peter Suetterlin, Robert J. Rutten, Angelos Vourlidas

Abstract The solar chromosphere consists largely of fibrils aligned with
the highly structured magnetic field. It has recently been found
that “dynamic” fibrils display repetitive mass loading by acoustic
shocks driven by the global oscillations in the underlying pho-
tosphere. We use a Balmer-alpha image sequence optained with
the Dutch Open Telescope on La Palma and a brief Lyman-alpha
image sequence obtained with the VAULT rocket spectrometer
to measure kinematic properties of these dynamic fibrils in both
lines, finding supersonic onset velocities and sub-ballistic decel-
eration of the fibril extensions. The remarkable similarity be-
tween the two diagnostics suggests that the Lyman-alpha signa-
ture samples hot transition-region sheats around relatively cool
Balmer-alpha jets.

Contact J.Koza@astro.uu.nl
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P 11 e-VLBI comes of age - a new way to study radio sources

Author Olnon, Friso
A"liation Stichting JIVE

Co-authors Zsolt Paragi

Abstract The European VLBI Network (EVN) routinely carries out e-
VLBI science observations since 2006. The data from the ra-
dio telescopes are streamed into the correlator in realtime, and
post-processed shortly after the observations. This gives a great
flexibility for studying transient objects. With the data rate ap-
proaching 512 Mbps, and more telescopes joining the e-VLBI
array during 2007, the e-EVN is becoming a powerful tool to
observe e.g. faint, variable stellar objects, and the early phases
of GRB afterglows at cm wavelengths.

Contact olnon@jive.nl
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P 12 First Light in the Primordial Gas: Radiation Hydrody-
namics of the First Stars

Author Paardekooper, Jan-Pieter
A"liation Sterrewacht Leiden

Co-authors Vincent Icke, Jelle Ritzerveld

Abstract Details of the formation of the first stars in the Universe are still
a mystery. In the absence of coolants, the first stars are not likely
to be the nice little balls we see today. Rather, the situation is
more likely to be a ‘reactive turbulence’, where temporary con-
densations are ‘trying’ to become stars, only to be blown apart
again by radiation as soon as nuclear fusion starts in their denser
parts. To investigate these first sources of light, 3D radiation hy-
drodynamics simulations are needed, including multiple sources
and di!use photons. Where current radiative transfer methods
are limited to simulating at most one source, ignoring di!use
photons, the SimpleX method, developed by Ritzerveld et al.
(2003, 2006), can handle multiple sources and di!use photons
without extra computational costs. Coupling SimpleX to the 3D
parallel hydrodynamics code Flash (Fryxell et al. 2000) will give
us a unique opportunity to study the first sources of light and
their influence on the surrounding gas in great detail.

Contact jppaarde@strw.leidenuniv.nl
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P 13 Full characterization in the 0.15-2 keV energy range of a
TES microcalorimeter for future X-ray space detectors

Author Gottardi, Luciano
A"liation SRON Utrecht

Co-authors Yoh Takei, Jan van der Kuur, Piet de Korte, Henk Hoevers

Abstract At the PTB-BESSY syncrotron facility in Berlin we performed
a complete characterization of a single pixel TES microcalorime-
ter in the energy range from 150 eV to 2 keV. An energy res-
olution better than 1.6 eV has been measured for energy lower
than 300 eV. Energy resolution better than 2 eV has been ob-
served for signal with countrate as high as 500 counts/sec. We
discuss the limiting factor in the sensitivity of the present TES
microcalorimeter and the development of large arrays for future
X-ray mission like EDGE or XEUS.

Contact lucianog@sron.nl
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P 14 Getting high school students into astronomy - The first
Dutch Astronomy Olympiad

Author Haas, Marcel
A"liation Sterrewacht Leiden

Co-authors M. van den Berg, E.A. Helder, I.A.G. Snellen, N. de Vries, A.
Weijmans

Abstract This year we have been organising the first Dutch Astronomy
Olympiad ever. This competition for high school students was
developed in order to get high school students interested in sci-
ence, and in astronomy in particular. The first round consisted
of an internet-based test. This first round was used to select the
20 best participants for a Masterclass of a week in Leiden, to
be organised in June. The winner of the final round will win a
trip to La Palma, including observing time at the Isaac Newton
Telescope. For Belgian students there is the possibility of par-
ticipating in a seperate round, with prizes made available by the
Belgian Youth Association for Astronomy (JVS). On this poster
an overview of the group of participants is given, in terms of
their ages, places of living and first round (preliminary) results.

Contact haas@strw.leidenuniv.nl
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P 15 High resolution SMA imaging of L1489 IRS: A proto-
planetary disk in formation

Author Brinch, Christian
A"liation Sterrewacht Leiden

Co-authors Antonio Crapsi, Michiel Hogerheijde, Jes Jørgensen

Abstract L1489 IRS is an embedded young stellar object in the Taurus
star forming region (140pc). An unusual amount of rotation is
detected in the envelope which suggests that a disk may reside
within the circumstellar material. If that is true, L1489 IRS
is a rare example of an actively accreating protoplanetary disk
in formation. New observations from the Submillimeter Array,
presented on this poster, are consistent with this scenario and
we show how detailed modeling of the spectral lines combined
with SED fitting produce strong constrains on the model.

Contact brinch@strw.leidenuniv.nl
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P 16 Intraday Variability in the Southern Sky

Author Cimo, Giuseppe
A"liation Stichting JIVE

Abstract I will present some results from the COSMIC monitoring project
of Active Galactic Nuclei at the University of Tasmania (Aus-
tralia). Some implications concerning both the innermost regions
of compact objects and the interstellar medium will be discussed.

Contact cimo@jive.nl
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P 17 Low-frequency radio observations of microquasars

Author Kapinska, Anna
A"liation Sterrenkundig Instituut “Anton Pannekoek”

Co-authors J.C.A. Miller-Jones, R.A.M.J. Wijers

Abstract Low-frequency radio observations (< 1 GHz) give a unique op-
portunity for understanding physical processes in radio sources.
As opposed to observations at GHz frequencies, low-frequency
radio measurements are more sensitive to larger spatial scales,
which results in better detection of extended structures. Further,
the lower end of the electron energy distribution is probed at
these frequencies, which gives a better insight into the energetics
of radio sources. Additionally, synchrotron sources could be un-
dergoing a self-absorption process after reaching their turn-over
frequency as they become optically thick; such measurements
help to probe their immediate surroundings. Here we present a
detailed examination of three Galactic microquasars in 350 MHz
Westerbork Synthesis Radio Telescope (WSRT) observations.
Specifically, these are two high-mass X-ray binaries, SS 433 and
Cygnus X-3, and one low mass X-ray binary GRS 1915+105;
all known to be relativistic jet sources (‘microquasars’). Only
Cygnus X-3 was not detected, which suggests that this source is
self-absorbed at these frequencies. In the case of the two other
sources their spectra were obtained between 310 and 380 MHz.
GRS 1915+105 showed a flat spectrum, and the spectrum of SS
433 suggests the detection of newly ejected jet material. Addi-
tionally, the GRS 1915+105 environment was examined in search
of any shock structures associated with its jets (e.g. radio lobes,
hot spots). Two symmetric IRAS sources on the either side of
the binary were detected, earlier reported as possible hot spots
of the jets of GRS 1915+105. However, there is no clear link
between these two sources and GRS 1915+105.

Contact akapinsk@science.uva.nl

59



P 18 Microgravity Experiments Probing Collision Processes
in the Solar Nebula

Author Salter, Demerese
A"liation Sterrewacht Leiden

Co-authors Daniel Heisselmann, German Chaparro, Guido van der Wolk,
Philipp Reissaus, Helen J. Fraser, and Jurgen Blum.

Abstract We present results from our microgravity experiment to study
particle collisions in the solar nebula during the European Space
Agency’s 45th Parabolic Flight Campaing. Specifically, we in-
vestigate the impact behavior at ambient temperatures of dust
aggregates (assembled from 1.5 micron SiO2 spheres) that mea-
sure 0.2-6 mm across, are 85% porous, and possess velocities of
16-22 cm/s. These properties roughly simulate grains in the up-
per disk atmosphere that are initially supported by turbulent
gas, but as they grow to centimeter sizes begin to settle to the
midplane. Throughout this period, the play between sticking
probability, fragmentation e"ciency, mass exchange, and com-
paction behavior during encounters will help shape disk lifetime
and the e!ectiveness of planet formation via grain growth. Us-
ing a vacuum chamber setup during parabolic flight, we began
by firing individual agglomerates at a large target of similar, but
denser dust structure. We followed with individual aggregate on
aggregate collisions. We recorded over 100 separate impacts at
107 frames per second during 33 minutes of combined weightless-
ness. In this initial run, we observed a very low sticking prob-
ability (!10%), and only with very small agglomerates against
a large target. Semi-elastic collisions appear to dominate all en-
counters (!80-90%) with occasional fragmentation observed.

Contact demerese@strw.leidenuniv.nl

60



P 19 MIDIR: A Mid-IR Instrument for the European Ex-
tremely Large Telescope

Author Kendrew, Sarah
A"liation Sterrewacht Leiden

Co-authors Bernhard Brandl, Rainer Lenzen, Lars Venema, Ulli Kaeufl, Gert
Finger, Alistair Glasse, Remko Stuik

Abstract MIDIR is the proposed thermal/mid-IR imager and spectrograph
for the 42-m European Extremely Large Telescope (E-ELT), the
next-generation ground based optical/IR observatory for Eu-
rope. The instrument will operate in the wavelength region of
3 to 27 µm. In 2006 a substantial report on MIDIR, partially
funded by the EU, was released by an international Dutch- and
German-led consortium, as one of eight instrument studies for
the E-ELT. In spectroscopic mode, MIDIR is envisaged to of-
fer medium- and high-resolution integral field spectroscopy (R
!3,000 and 50,000 respectively) over a 1 arcsec2 field of view.
We present here highlights of the science goals for the instru-
ment and invite participation from the community. An overview
is given of critical design issues, such as location of MIDIR at
the telescope, suitable chopping schemes and adaptive optics re-
quirements. Implications of the choice of the E-ELT site on the
performance of a mid-IR instrument are also discussed.

Contact kendrew@strw.leidenuniv.nl
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P 20 Mineralogy of Planet-Cradles

Author Verhoe!, Arjan
A"liation Sterrenkundig Instituut “Anton Pannekoek”

Co-authors Rens Waters, Michiel Min, Carsten Dominik, Roy van Boekel,
Jan-Willem Pel, Eric Pantin, Henny Veerman

Abstract Herbig Ae/Be stars are intermediate mass, pre-main sequence
stars with an infrared excess and emission lines. The observed IR
excess is due to circumstellar dust confined to a disk. Based on
the amount of excess the geometry of these disks are considered
to be either flattened or flaring. The evolution, composition
and structure of these disks is extensively studied as they are
generally believed to be the sites of ongoing planet-formation.
On this poster we will present N-band spectroscopy of a sample
of Herbig Ae/Be stars observed with VISIR, the VLT Imager
and Spectrometer for mid Infrared. The data are reduced with
the pipeline developed by Pantin. Then modeling is done, taking
into account grain size distributions, multiple dust components,
and chemical alteration of the solids with respect to interstellar
dust. The results include the mineralogy of the protoplanetary
disks.

Contact verhoe!@science.uva.nl
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P 21 NGC 5548: An X-ray view on the wind

Author Detmers, Rob
A"liation SRON Utrecht

Co-authors J.S. Kaastra

Abstract Over half of all Seyfert 1 galaxies show signatures of outflowing
photo-ionized gas. Using Chandra LETGS data we compare two
sets of observations of the warm absorber outflow in the Seyfert
1 galaxy NGC 5548. By analyzing the physical parameters of the
warm absorber and how they change over time, we can constrain
the location of several important spectral features and put con-
straints on the physical state of the absorber (ionization state
and column densities for example). Determining the character-
istics of the outflow will help to better constrain the geometry
and physics of the outflowing gas, which is still uncertain at the
moment.

Contact r.g.detmers@sron.nl
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P 22 Probing the iron line in MCG-6-30-15: a full spectral
investigation

Author Fanidakis, Nikolaos
A"liation Sterrekundig Instituut Utrecht

Abstract X-ray observations of many Active Galactic Nuclei (AGN) reveal
the existence in the hard spectrum (2-10 keV) of a broad and
skewed-profile in the iron line (6.4 keV). It is believed that the
nature of the iron line emission is related to the geometry of
space-time in the near vicinity of the black hole. We present
a spectral investigation, using XMM-Newton data, of the AGN
MGC-6-30-15, one of the most popular AGN’s whose spectrum
show a prominent and complex iron line. We model the broad-
band spectral shape introducing a multizone ionised absorber,
and considering relativistic e!ects for the iron line model. We
then calculate the e!ect of rotation of the central black hole
on the iron line emission, and conclude that the black hole is
rotating rapidly, even if not as fast as stated by previous studies.

Contact n.fanidakis@students.uu.nl
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P 23 Radiative transfer in optically very thick protoplanetary
disks

Author Min, Michiel
A"liation Sterrenkundig Instituut “Anton Pannekoek”

Co-authors C.P. Dullemond, A. de Koter, C. Dominik

Abstract In order to interpret exciting new observations of young stars
surrounded by protoplanetary disks it is of crucial importance
to have fast, accurate and robust models available to compute
the radiation emerging from these disks. We focus here on the
radiation emerging from the dust grains in the disk, which are
thought to be the building blocks of planetary systems. The high
complexity of the density structure of the disk together with
the spatially varying composition and size distribution of the
dust grains requires a flexible method. In addition, in order to
obtain the parameters determining the disk structure and grain
mineralogy one would like to model simultaneously the SED,
interferometric observations, images and polarization maps of
these disks. The required flexibility can be obtained by using
Monte Carlo radiative transfer in which energy packages emitted
from the central star are traced through the disk. These packages
can be absorbed, reemitted and scattered by the dust in the disk,
in this way solving for the radiation field everywhere. This is a
highly flexible method which poses virtually no constraints on
the disk setup. The most important problem with the Monte
Carlo method is photon noise in highly optically obscured regions
in the disk. For massive disks this can imply that there are
regions near the midplane of the disk that virtually never receive
a photon package. We have developed a method to circumvent
this problem and implemented this in a radiative transfer code.
The resulting code is very e"cient and allows computations of
the spectral energy distributions of very massive protoplanetary
disks.

Contact mmin@science.uva.nl

65



P 24 Rapid rotation and accretion luminosity can drive mass
out of a binary

Author Van Rensbergen, Walter
A"liation Vrije Universiteit Brussel

Co-authors Jean-Pierre de Greve, Bert de Loore, Nicki Mennekens and Fred-
erik Timmermans

Abstract Algol binaries show a well defined distribution of orbital periods
and mass ratios. The distribution of mass ratios can however
not be obtained by conservative binary evolution only. Many
progenitors of Algols lose some mass and little angular momen-
tum during short phases of rapid Roche Lobe Overflow. Rapid
rotational velocity caused by spin-up of the gainer combines with
accretion luminosity in a hot spot. The energies of both e!ects
together may overcome the binding energy of matter in the hot
spot during a short era of rapid RLOF. As a consequence Algols
will remain in a state of high mass ratio for a longer time as
required by the observations.

Contact wvanrens@vub.ac.be
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P 25 Resonant Relaxation around Massive Black Holes

Author Gurkan, Mehmet Atakan
A"liation Sterrenkundig Instituut “Anton Pannekoek”

Co-authors Clovis Hopman, Leiden

Abstract We study a mechanism that e"ciently changes the angular mo-
menta of stars in near Keplerian systems, known as resonant
relaxation. The e"ciency of this process depends on the eccen-
tricity of an orbit. In this talk, I will describe the method we
used to determine this dependency and present our results.

Contact ato@science.uva.nl
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P 26 Shaping the galaxy luminosity function

Author Haas, Marcel
A"liation Sterrewacht Leiden

Co-authors Joop Schaye

Abstract We perform a large suite of cosmological SPH simulations (the
OverWhelmingly Large Simulations project, OWLS) to simulate
the formation of structure in the universe. Using population syn-
thesis models we determine magnitudes and colors of the stellar
content of the simulated galaxies. To proceed to galaxy observ-
ables, an implementation of attenuation by dust has to be in-
cluded. We use a method where the dust content is estimated
from the (star formation) properties of the system, using the
Kennicutt-Schmidt law, which our simulations reproduce. The
great variety of input physics of the OWLS simulations enables
us to study the change in the statistics of galaxy observables as
a function of e.g. feedback parameters, cosmology, stellar IMF
or surrounding density. We find that, depending on the way the
dust estimate is implemented, the attenuation can greatly di!er.
When including age-dependent (young stars are more heavily ob-
scured) and geometry based (star formation is concentrated in
the center and the outskirts are not attenuated by the dense gas
in the center) arguments, observations can reasonably be repro-
duced. The results, though, are sensitive to resolution (with and
without attenuation) and depend on input physics.

Contact haas@strw.leidenuniv.nl
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P 27 Spatially resolved low-resolution mid-infrared spectra of
proto-planetary disks

Author Veerman, Henny
A"liation Sterrenkundig Instituut “Anton Pannekoek”

Co-authors Rens Waters, Arjan Verhoe!, Eric Pantin, Jan-Willem Pel, Roy
van Boekel, Michiel Min, Carsten Dominik

Abstract To learn more about the process of planet formation as it occured
in our own solar system, we have to look at these systems that
are in an early stage of development. The best examples of low-
mass star and planet formation as it occured in our own solar
system are T Tauri stars. These are pre-main sequence stars
with a mass around one solar mass which are surrounded by
a rotoplanetary disk. However, because of their low brightness
it has only recently become possible to really do quantitative
research on them. There are however also more luninous pre-
main sequence stars that are easier to observe and which don’t
di!er in mass that much. These are called the Herbig stars.
Herbig stars are the more massive counterparts of T Tauri stars
and have masses ranging from 2 to about 9 solar masses. Like
T Tauri stars, they also have a protoplanetary disk surrounding
them, in which we think the same processes occur as in disks
around T Tauri stars but on a bigger scale. We have investigated
the spatial extent of the mid-infrared emission of a sample of 18
Herbig Ae/Be stars, using the VISIR instrument at the Very
Large Telescope (VLT). We determine the Full Width at Half
Maximum (FWHM) of the emission as a function of wavelength
from low-resolution N-band spectra. We find extended emission
in the PAH (Polycyclic Aromatic Hydrocarbon) bands at 11.3
and 8.6 micron in several sources. We also discuss the spatial
extent of the continuum and silicate emission bands, if present.

Contact hennyveerman@hotmail.com
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P 28 Stars and Gas in Moderate Luminosity Mergers

Author Manthey, Eva
A"liation ASTRON

Co-authors Susanne Huettemeister, Susanne Aalto

Abstract We present a multiwavelength investigation of a sample of 15
moderate luminosity mergers in the local universe, a class that
has been poorly studied so far. These objects have an IR lumi-
nosity at least an order of magnitude below that of an ULIRG.
Many of these mergers may be the result of collisions between
an elliptical and a small spiral, i.e. ‘S+E’- mergers. The stel-
lar component was studied using optical and near-infrared im-
ages as well as optical spectra to determine the distribution and
star formation rate. Of particular interest was the search for a
merger-induced enhancement of ongoing star formation. Using
interferometric observations the distribution and kinematics of
the atomic gas was analysed, with focus on the interaction his-
tory. Furthermore, CO observations were obtained to determine
the molecular gas mass, which represents the amount of raw ma-
terial available for ongoing and possibly induced star formation.
We found that moderate luminosity mergers clearly di!er from
ULIRGs in properties like the merger-induced burst strength and
size, the molecular gas content and the optical and gaseous tidal
features.

Contact manthey@astron.nl
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P 29 Studying High-Energy Gamma Ray Burst Emission
with Neutrino Telescopes

Author Duvoort, Martijn
A"liation Sterrekundig Instituut Utrecht

Co-authors A. Achterberg, N. van Eijndhoven, J. Heise, G. Pugliese, G. de
Vries-Uiterweerd

Abstract We present a new method to observe high-energy neutrinos from
Gamma Ray Bursts, using kilometer scale neutrino telescopes
like the IceCube observatory at the South Pole. We stack time
profiles of neutrino data surrounding temporal triggers from
satellites, like Swift. Using information of both the GRB location
on the sky and the trigger time, we expect to reduce the back-
ground of (atmospheric) neutrinos significantly. The method
allows for detecting prompt emission, as well as afterglow and
precursor neutrinos. A Monte Carlo toy model has been used
to test the sensitivity of the method. The aim is to identify or
constrain GRB neutrino emission, and as such (dis)prove the ex-
istence of hadronic processes involving relativistic nuclei in these
objects.

Contact M.R.Duvoort@phys.uu.nl
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P 30 Studying the Pleiades’ mass function using the UKIDSS
GCS

Author Deacon, Niall
A"liation Radboud Universiteit Nijmegen

Co-authors Nicholas Lodieu (IAC), Nigel Hambly (Edinburgh)

Abstract The UKIDSS Galactic Cluster Survey (GCS) uses data from the
UKIRT Widefield Camera (WFCAM) to produced deep surveys
of several open clusters. Here we use data from the GCS study of
the Pleiades along with those from the 2MASS survey and studies
using the CFHT and INT to produce a proper motion survey
of the cluster. We produce formal membership probabilities for
each object in our sample and use these to calculate a luminosity
function. Finally we use this to produce a mass function for
the cluster and discuss the functional forms which fit this mass
function.

Contact ndeacon@astro.ru.nl
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P 31 The 13C production of a thermally pulsing AGB star

Author Hoekstra, Hesdy
A"liation Sterrekundig Instituut Utrecht

Abstract Thermally pulsing AGB stars are the main site for the slow neu-
tron capture process, i.e. the s-process. Free neutrons are sup-
plied by the neutron-donor 13C via 13C(!,n)16O. The descending
of protons below the convective envelope where 12C is abundant
can lead to the formation of 13C through 12C(p,")13N(#+$)13C.
I have computed the first thermally pulsing star that included
rotationally induced mixing and magnetic fields, which was mod-
eled by a 1-dimensional hydrodynamical code. I have investi-
gated the third dredge up (TDU) of a 3 solar mass star in or-
der to gain information on the influence of magnetic fields and
rotationally induced mixing on the production of 13C. Results
indicate that although these are the first models that produce
a 13C pocket needed for the s-process, the formation of 13C is
overshadowed by the production of the neutron poison 14N.

Contact h.hoekstra@students.uu.nl
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P 32 The age distributions of clusters and field stars in the
SMC

Author Kruijssen, Diederik
A"liation Sterrekundig Instituut Utrecht

Co-authors H.J.G.L.M. Lamers

Abstract Di!erences between the inferred star formation histories (SFHs)
of star clusters and field stars have been giving rise to the im-
pression that two distinct star formation processes are at work
in galaxies. However, from population synthesis models it can be
shown that a uniform SFH for which all mass is formed in clusters
leads to di!erent present day age distributions for clusters and
field stars. The Small Magellanic Cloud (SMC) is an example
of a galaxy where a discrepancy between the two is observed. It
therefore provides an ideal opportunity to study the association
of cluster and field star populations. We explain the age distri-
butions by fitting the population synthesis code SPACE to SMC
observations. This allows for a derivation of several properties of
the SMC, like the cluster disruption timescale, infant mortality
rate and star formation history, and a better understanding of
the relation between cluster and field star populations.

Contact j.m.d.kruijssen@astro.uu.nl
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P 33 The chemical evolution during core collapse and proto-
planetary disk formation

Author van Weeren, Reinout
A"liation Sterrewacht Leiden

Co-authors C. Brinch, M. R. Hogerheijde

Abstract The chemical evolution during the collapse of a prestellar core is
investigated with help of a 2-dimensional hydrodynamical code.
We explicitly follow the motion of gas parcels in order to de-
termine their chemical evolution and history. Our simulation
includes the formation of a protoplanetary disk, which allows us
to probe the chemistry beyond the spherical collapse phase. The
chemical network uses updated rate coe"cients from the UMIST
2006 database. Gas-grain interactions, such as the freeze-out of
species onto grain mantles and various desorption mechanisms,
are also included. The result is a chemical network of about
5500 reactions linking 580 species. This network is generally
applicable under a wide range of physical conditions. We also
investigate the desorption and freeze-out of CO with a very sim-
ple model, but now with larger temporal and spatial resolution
when compared with the full chemical simulation. In order to
compare results with observations, line profiles are made using a
sophisticated radiative transfer and molecular excitation code.

Contact rvweeren@strw.leidenuniv.nl

75



P 34 The e!ect of metallicity on the radius of accreting stars

Author Cottaar, Michiel
A"liation Sterrekundig Instituut Utrecht

Co-authors Selma de Mink, Onno Pols

Abstract In close binaries mass can be transferred from one star to the
other. In case of rapid mass transfer the accreting star cannot
maintain thermal equilibrium and swells up, potentially so much
that a contact binary is formed. We investigate how main se-
quence stars react to mass accretion as function of metallicity,
Z. As the opacity increases with Z, we expect that high metal-
licity stars swell up more than low metallicity stars. We find
indeed that for metallicities higher than Z = 10!3 the maxi-
mum radius during accretion increases. As a consequence many
binaries at low metallicity will avoid contact during rapid mass
transfer phases. This implies that the frequency of binary for-
mation channels for various objects, like Gamma Ray Bursts,
double neutron stars and X-ray binaries, depend on metallicity.

Contact M.Cottaar@students.uu.nl
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P 35 The Lunar Low-Frequency Array: LOFAR on the moon

Author Wijnholds, Stefan
A"liation ASTRON

Abstract The lowest frequencies of the electromagnetic spectrum (< 10
MHz) are unobservable for Earth-based radio telescopes due to
the ionospheric opacity. The plans of the EADS consortium for
lunar infrastructure for exploration (LIFE) opens the possibility
of deploying a lunar low-frequency array (LULA) providing much
better resolution and sensitivity than the single antenna satellite
experiments done to date. ASTRON has done a preliminary
design study for a LULA based on expertise gained from the
LOFAR project. This presentation reports on the science drivers
for a LULA and on the system concept showing that such an
instrument is feasible using currently available technology.

Contact wijnholds@astron.nl
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36 Unstable magnetohydrodynamical continuous spectrum
of accretion disks

Author Blokland, Jan-Willem
A"liation FOM Instituut voor Plasmafysica Rijnhuizen

Co-authors R. Keppens, J.P. Goedbloed

Abstract We present a detailed study of localized magnetohydrodynamical
(MHD) instabilities occurring in two-dimensional magnetized ac-
cretion disks. We model axisymmetric MHD disk tori, and solve
the equations governing a two-dimensional magnetized accretion
disk equilibrium and linear wave modes about this equilibrium.
We show the existence of novel MHD instabilities in these two-
dimensional equilibria which do not occur in an accretion disk
in the cylindrical limit. The disk equilibria are numerically com-
puted by the FINESSE code. The stability of accretion disks
is investigated analytically as well as numerically. We use the
PHOENIX code to compute all the waves and instabilities ac-
cessible to the computed disk equilibrium. We concentrate on
strongly magnetized disks and sub-Keplerian rotation in a large
part of the disk. These disk equilibria show that the thermal
pressure of the disk can only decrease outwards if there is a
strong gravitational potential. Our theoretical stability analysis
shows that convective continuum instabilities can only appear
if the density contours coincide with the poloidal magnetic flux
contours. Our numerical results confirm and complement this
theoretical analysis. Furthermore, these results show that the in-
fluence of gravity can either be stabilizing or destabilizing on this
new kind of MHD instability. In the likely case of a non-constant
density, the height of the disk should exceed a threshold before
this type of instability can play a role. This localized MHD in-
stability provides an ideal, linear route to MHD turbulence in
strongly magnetized accretion disk tori.

Contact J-W.S.Blokland@Rijnhuizen.nl
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P 37 Where methanol masers spring

Author Torstensson, Karl
A"liation Sterrewacht Leiden

Co-authors Huib Jan van Langevelde, Stephen Bourke

Abstract We have recently obtained astrometric, high resolution VLBI
observations of the 6.7 GHz methanol maser for a sample of
high-mass star-forming regions. Here we present preliminary re-
sults on Cepheus A, a nearby (725 pc), crowded high-mass star-
forming region containing multiple young stellar objects. The
methanol maser emission is found in a filamentary structure ex-
tending over !1.7” (!1200AU), straddling the waist of the con-
tinuum source HW2.

Contact kalle@strw.leidenuniv.nl
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P 38 X-ray analysis of the Oxygen-rich supernova remnant
MSH 11-54

Author Visser, Sjirk
A"liation Sterrekundig Instituut Utrecht

Abstract This poster presents the results of my master research project
on supernova remnant MSH 11-54. At a first glance this SNR
shows all the textbook characteristics of a core-collapse super-
nova, among these a hot X-ray emitting shell, metal-rich ejecta
and a pulsar with a synchrotron nebula. However, previous
research have revealed some interesting discrepancies from the
textbook case: Gonzalez and Safi-Harb (2003) and Park et al.
(2004), have concluded, based on the abundance pattern, that
the supernova progenitor had an initial mass in excess of 30 so-
lar masses. However, the general idea is that stars this massive
should produce a black hole, rather than a neutron star. Us-
ing X-ray observations by XMM-Newton we have investigated
this remnant in detail, in order to investigate this issue, and the
interaction between the hot plasma and the pulsar wind nebula.

Contact S.J.Visser@phys.uu.nl

80



Participants

Simon Albrecht
Sterrewacht Leiden
albrecht@strw.leidenuniv.nl

Peter Anders
Sterrekundig Instituut Utrecht
P.Anders@phys.uu.nl

Matias Arrigoni
Kapteyn Instituut
arrigoni@astro.rug.nl

Tri Astraatmadja
Sterrewacht Leiden
astraatmadja@strw.leidenuniv.nl

Eva Bauwens
Katholieke Universiteit Leuven
Eva.Bauwens@ster.kuleuven.be

Pedro Beirao
Sterrewacht Leiden
pbeirao@strw.leidenuniv.nl

Jan-Willem Blokland
FOM Instituut voor Plasmafysica Ri-
jnhuizen
J-W.S.Blokland@rijnhuizen.nl

Axel Bonacic Marinovic
Sterrekundig Instituut Utrecht
bonacic@astro.uu.nl

Christopher Bonnett
Sterrewacht Leiden
christopher@strw.leidenuniv.nl

Je!rey Bout
Kapteyn Instituut
bout@astro.rug.nl

John Bradley
Lawrence Livermore National Labora-
tory
bradley33@llnl.gov

Maarten Breddels
Kapteyn Instituut
breddels@astro.rug.nl

Christian Brinch
Sterrewacht Leiden
brinch@strw.leidenuniv.nl

Erik Brogt
Steward Observatory
ebrogt@as.arizona.edu

Hugo Buddelmeijer
Kapteyn Instituut
buddel@astro.rug.nl

Stijn Buitink
Radboud Universiteit Nijmegen
S.Buitink@astro.ru.nl

Matteo Cantiello
Sterrekundig Instituut Utrecht
M.Cantiello@phys.uu.nl

Evelyn Caris
Sterrewacht Leiden
caris@strw.leidenuniv.nl

Sabina Chita
Sterrekundig Instituut Utrecht
S.Chita@phys.uu.nl

Giuseppe Cimo
Stichting JIVE
cimo@jive.nl

Michiel Cottaar
Sterrekundig Instituut Utrecht
M.Cottaar@students.uu.nl

Peter Curran
Sterrenkundig Instituut
“Anton Pannekoek”
pcurran@science.uva.nl

Maaike Damen
Sterrewacht Leiden
damen@strw.leidenuniv.nl

Jan A. de Boer
Retired
J.A.de.Boer@rug.nl

Thomas de Boer
Sterrenkundig Instituut
“Anton Pannekoek”
tboer@science.uva.nl

Ger de Bruyn
ASTRON
ger@astron.nl

81



Selma de Mink
Sterrekundig Instituut Utrecht
mink@astro.uu.nl

Ernst de Mooij
Sterrewacht Leiden
demooij@strw.leidenuniv.nl

Nathan de Vries
Sterrewacht Leiden
vriesn@strw.leidenuniv.nl

Tim de Zeeuw
Sterrewacht Leiden
dezeeuw@strw.leidenuniv.nl

Niall Deacon
Radboud Universiteit Nijmegen
nedeacon@astro.ru.nl

Nathalie Degenaar
Sterrenkundig Instituut
“Anton Pannekoek”
deeg@science.uva.nl

Mark den Brok
Sterrewacht Leiden
denbrok@strw.leidenuniv.nl

Boris Deshev
Kapteyn Instituut
deshev@astro.rug.nl

Rob Detmers
SRON Utrecht
R.G.Detmers@sron.nl

Nigel Douglas
Kapteyn Instituut
ndouglas@astro.rug.nl

Alan Du!y
Sterrewacht Leiden
du!y@strw.leidenuniv.nl

Martijn Duvoort
Sterrekundig Instituut Utrecht
M.R.Duvoort@phys.uu.nl

Nikolaos Fanidakis
Sterrekundig Instituut Utrecht
N.Fanidakis@students.uu.nl

Catherine Fischer
Sterrekundig Instituut Utrecht

C.Fischer@phys.uu.nl

Evghenii Gaburov
Sterrenkundig Instituut
“Anton Pannekoek”
egaburov@science.uva.nl

Vincent Geers
Sterrewacht Leiden
vcgeers@strw.leidenuniv.nl

Evert Glebbeek
Sterrekundig Instituut Utrecht
glebbeek@phys.uu.nl

Luciano Gottardi
SRON Utrecht
lucianog@sron.nl

Derek Groen
Sterrenkundig Instituut
“Anton Pannekoek”
djgroen@science.uva.nl

Brent Groves
Sterrewacht Leiden
brent@strw.leidenuniv.nl

Mehmet Atakan Gurkan
Sterrenkundig Instituut
“Anton Pannekoek”
ato@science.uva.nl

Marcel Haas
Sterrewacht Leiden
haas@strw.leidenuniv.nl

Harm Habing
Sterrewacht Leiden
habing@strw.leidenuniv.nl

Floris Hammer
Radboud Universiteit Nijmegen
F.Hammer@student.science.ru.nl

Sjoerd Hardeman
Sterrenkundig Instituut
“Anton Pannekoek”
srhardem@science.uva.nl

George Heald
ASTRON
heald@astron.nl

82



Martin Heemskerk
Sterrenkundig Instituut
“Anton Pannekoek”
martin@science.uva.nl

Eveline Helder
Sterrekundig Instituut Utrecht
E.A.Helder@astro.uu.nl

Godelieve Hensberge
Sterrenkundig Instituut
“Anton Pannekoek”
goedeliev@science.uva.nl

Jason Hessels
Sterrenkundig Instituut
“Anton Pannekoek”
jhessels@science.uva.nl

Johannes Hidding
Kapteyn Instituut
hidding@astro.rug.nl

Beike Hiemstra
Sterrenkundig Instituut
“Anton Pannekoek”
Beike.Hiemstra@student.uva.nl

Richard Hijmering
Radboud Universiteit Nijmegen
rhijmeri@rssd.esa.int

Hesdy Hoekstra
Sterrekundig Instituut Utrecht
H.Hoekstra@students.uu.nl

Clovis Hopman
Sterrewacht Leiden
clovis@strw.leidenuniv.nl

Haili Hu
Radboud Universiteit Nijmegen
hailihu@astro.ru.nl

Marijke Huijgen-Holsappel
Sterrekundig Instituut Utrecht
A.M.Huijgen-Holsappel@astro.uu.nl

Vincent Icke
Sterrewacht Leiden
icke@strw.leidenuniv.nl

Robert Izzard
Sterrekundig Instituut Utrecht

R.G.Izzard@phys.uu.nl

Sarka Jiraskova
Sterrekundig Instituut Utrecht
S.Jiraskova@phys.uu.nl

Anna Kapinska
Sterrenkundig Instituut
“Anton Pannekoek”
akapinsk@science.uva.nl

Theodora Karalidi
Sterrekundig Instituut Utrecht
T.Karalidi@phys.uu.nl

Sarah Kendrew
Sterrewacht Leiden
kendrew@strw.leidenuniv.nl

Vidyavathi Kolovalli Devadas
Sterrekundig Instituut Utrecht
V.Kolavallidevadas@students.uu.nl

Julius Koza
Sterrekundig Instituut Utrecht
J.Koza@astro.uu.nl

Luuc Kraak
Sterrenkundig Instituut
“Anton Pannekoek”
L.Kraak@student.uva.nl

Diederik Kruijssen
Sterrekundig Instituut Utrecht
J.M.D.Kruijssen@astro.uu.nl

Koen Kuijken
Sterrewacht Leiden
kuijken@strw.leidenuniv.nl

Ernst Kuiper
Sterrekundig Instituut Utrecht
kuiper@astro.uu.nl

Sven Lafebre
Radboud Universiteit Nijmegen
S.Lafebre@astro.ru.nl

Henny Lamers
Sterrekundig Instituut Utrecht
lamers@astro.uu.nl

Panagiotis Lampropoulos
Kapteyn Laboratorium Groningen
panos@astro.rug.nl

83



Derek Land
Kapteyn Instituut
derek@astro.rug.nl

Olmo Landman
Sterrewacht Leiden
Olmojl@xs4all.nl

Soeren Larsen
Sterrekundig Instituut Utrecht
larsen@astro.uu.nl

Jorrit Leenaarts
Sterrekundig Instituut Utrecht
J.Leenaarts@astro.uu.nl

Yuri Levin
Sterrewacht Leiden
yuri@strw.leidenuniv.nl

Jan Lub
Sterrewacht Leiden
lub@strw.leidenuniv.nl

Ann-Marie Madigan
Sterrewacht Leiden
madigan@strw.leidenuniv.nl

Eva Manthey
ASTRON
manthey@astron.nl

Juan Rafael Martinez Galarza
Sterrewacht Leiden
martinez@strw.leidenuniv.nl

Thomas Martinsson
Kapteyn Instituut
martinsson@astro.rug.nl

Franco Maschietto
Sterrewacht Leiden
maschietto@strw.leidenuniv.nl

Peter Daniel Meerburg
Sterrenkundig Instituut
“Anton Pannekoek”
pdmeerbu@science.uva.nl

Athina Meli
University of Athens, Section of As-
trophysics, Astronomy & Mechanics
ameli@science.uva.nl

Radek Melich
Sterrekundig Instituut Utrecht
RMelich@centrum.cz

Nicki Mennekens
Vrije Universiteit Brussel
nmenneke@vub.ac.be

Elisabetta Micelotta
Sterrewacht Leiden
micelot@strw.leidenuniv.nl

Michiel Min
Sterrenkundig Instituut
“Anton Pannekoek”
mmin@science.uva.nl

Frank Molster
NOVA/NWO
molster@strw.leidenuniv.nl

Antonela Monachesi
Kapteyn Instituut
monachesi@astro.rug.nl

Gijs Mulders
Sterrenkundig Instituut
“Anton Pannekoek”
gmulders@science.uva.nl

Jan Noordam
ASTRON
noordam@astron.nl

Friso Olnon
Stichting JIVE
olnon@jive.nl

Raymond Oonk
Sterrewacht Leiden
oonk@strw.leidenuniv.nl

Tim Oosting
Radboud Universiteit Nijmegen
tim@catshouse.nl

Jan-Pieter Paardekooper
Sterrewacht Leiden
jppaarde@strw.leidenuniv.nl

Olja Panic
Sterrewacht Leiden
olja@strw.leidenuniv.nl

84



Dominik Paszun
Sterrenkundig Instituut
“Anton Pannekoek”
dpaszun@science.uva.nl

Alessandro Patruno
Sterrenkundig Instituut
“Anton Pannekoek”
apatruno@science.uva.nl

Tom Peeters
Radboud Universiteit Nijmegen
T.Peeters@student.science.ru.nl

Jan-Willem Pel
Kapteyn Instituut
pel@astro.rug.nl

Reynier Peletier
Kapteyn Instituut
peletier@astro.rug.nl

Koen Peters
Sterrenkundig Instituut
“Anton Pannekoek”
Koen.Peters@student.uva.nl

Georgios Petropoulos
Sterrekundig Instituut Utrecht
G.Petropoulos@students.uu.nl

Koert Poelman
Radboud Universiteit Nijmegen
kpoelman@science.ru.nl

Onno Pols
Sterrekundig Instituut Utrecht
O.R.Pols@astro.uu.nl

Giovanna Pugliese
Sterrekundig Instituut Utrecht
G.Pugliese@phys.uu.nl

David Raban
Sterrewacht Leiden
raban@strw.leidenuniv.nl

Oliveira Rakic
Sterrewacht Leiden
rakic@strw.leidenuniv.nl

Niruj Mohan Ramanujam
Sterrewacht Leiden
mohan@strw.leidenuniv.nl

Lucinda Rasmijn
Sterrenkundig Instituut
“Anton Pannekoek”
lrasmijn@science.uva.nl

Steven Rieder
Sterrekundig Instituut Utrecht
S.Rieder@astro.uu.nl

Michiel Rodenhuis
Sterrekundig Instituut Utrecht
M.Rodenhuis@astro.uu.nl

Eduardo Rubio-Herrera
Sterrenkundig Instituut
“Anton Pannekoek”
erubio@science.uva.nl

Rene Rutten
Isaac Newton Group of Telescopes
rgmr@ing.iac.es

Demerese Salter
Sterrewacht Leiden
salter@strw.leidenuniv.nl

Remco Scheepmaker
Sterrekundig Instituut Utrecht
scheepmaker@astro.uu.nl

Roald Schnerr
Sterrenkundig Instituut
“Anton Pannekoek”
rschnerr@science.uva.nl

Harm Schoorlemmer
Radboud Universiteit Nijmegen
harmscho@sci.kun.nl

Klara Schure
Sterrekundig Instituut Utrecht
K.M.Schure@phys.uu.nl

Maciej Serylak
ASTRON
serylak@astron.nl

Kalpana Singh
Radboud Universiteit Nijmegen
K.Singh@astro.ru.nl

Leonie Snijders
Sterrewacht Leiden
snijders@strw.leidenuniv.nl

85



Frans Snik
Sterrekundig Instituut Utrecht
F.Snik@astro.uu.nl

Paolo Soleri
Sterrenkundig Instituut
“Anton Pannekoek”
psoleri@science.uva.nl

Mario Soto
Sterrewacht Leiden
soto@strw.leidenuniv.nl

Dan Stinebring
Sterrewacht Leiden
stinebring@strw.leidenuniv.nl

Christian Struve
ASTRON
struve@astron.nl

Remko Stuik
Sterrewacht Leiden
stuik@strw.leidenuniv.nl

Yoh Takei
SRON Utrecht
Y.Takei@sron.nl

Frederik Timmermans
Vrije Universiteit Brussel
ftimmerm@vub.ac.be

Karl Torstensson
Sterrewacht Leiden
kalle@strw.leidenuniv.nl

Valeriu Tudose
Sterrenkundig Instituut
“Anton Pannekoek”
vtudose@science.uva.nl

Hafeez Ur-Rehman
SRON Utrecht
hafeez@sron.nl

Ilse van Bemmel
Sterrewacht Leiden
bemmel@strw.leidenuniv.nl

Jakob van Bethlehem
Kapteyn Instituut
jakobb@astro.rug.nl

Jolanda van Breemen
Sterrenkundig Instituut
“Anton Pannekoek”
Johanna.vanBreemen@student.uva.nl

Freeke van de Voort
Sterrewacht Leiden
fvdvoort@strw.leidenuniv.nl

Maarten van den Berg
Sterrewacht Leiden
maarten@strw.leidenuniv.nl

Former Piter van der Ploeg
Radboud Universiteit Nijmegen
F.vanderPloeg@student.science.ru.nl

Floris van der Tak
SRON Groningen
vdtak@sron.rug.nl

Paul van der Werf
Sterrewacht Leiden
pvdwerf@strw.leidenuniv.nl

Hendrik van Eerten
Sterrenkundig Instituut
“Anton Pannekoek”
hveerten@science.uva.nl

Wilbert van Ham
Radboud Universiteit Nijmegen
W.vanHam@astro.ru.nl

Maarten van Hoven
Sterrewacht Leiden
vhoven@strw.leidenuniv.nl

Walter Van Rensbergen
Vrije Universiteit Brussel
wvanrens@vub.ac.be

Eveline van Scherpenzeel
Sterrewacht Leiden
scherpen@strw.leidenuniv.nl

Edo van Uitert
Sterrewacht Leiden
vuitert@strw.leidenuniv.nl

Reinout van Weeren
Sterrewacht Leiden
rvweeren@strw.leidenuniv.nl

86



Hans Van Winckel
Katholieke Universiteit Leuven
Hans.VanWinckel@ster.kuleuven.be

Hugo van Woerden
Kapteyn Instituut
hugo@astro.rug.nl

Henny Veerman
Sterrenkundig Instituut
“Anton Pannekoek”
hennyveerman@hotmail.com

Kars Verbeek
Radboud Universiteit Nijmegen
kverbeek@sci.kun.nl

Marcel Verheijdt
Sterrekundig Instituut Utrecht
marcelverheijdt@gmail.com

Marc Verheijen
Kapteyn Instituut
verheyen@astro.rug.nl

Arjen Verhoe!
Sterrenkundig Instituut
“Anton Pannekoek”
verhoe!@science.uva.nl

Liesbeth Vermaas
Sterrewacht Leiden
vermaas@strw.leidenuniv.nl

Herman Visser
Retired
visserhcd@zonnet.nl

Michiel Visser
Sterrenkundig Instituut
“Anton Pannekoek”
mpvisser@science.uva.nl

Sjirk Visser
Sterrekundig Instituut Utrecht
S.J.Visser@phys.uu.nl

Nikola Vitas
Sterrekundig Instituut Utrecht
N.Vitas@astro.uu.nl

Anne-Marie Weijmans
Sterrewacht Leiden
weijmans@strw.leidenuniv.nl

Tessa Weller
Sterrenkundig Instituut
“Anton Pannekoek”
Tessa.Weller@student.uva.nl

Patrick Weltevrede
Sterrenkundig Instituut
“Anton Pannekoek”
wltvrede@science.uva.nl

Rob Wiersma
Sterrewacht Leiden
wiersma@strw.leidenuniv.nl

Stefan Wijnholds
ASTRON
wijnholds@astron.nl

Hugo Zeballos
Sterrewacht Leiden
zeballos@strw.leidenuniv.nl

87



88



! !

!"#$%&'"()*+,"-.

/+%%0*1&2+-$%


