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Introduction

Dear participants,

We are very pleased to welcome you at Kerkrade for this year’s
'Nederlandse AstronomenConferentie’, which is alreadyoti" in a
long tradition. It is the second time the NAC meets at Rolchat we
hope you will all enjoy your stay. The programme included aral
poster presentations from the various astronomical fieldehich the
Dutch and Flemish astronomers are actively contributing.

We look forward to a stimulating scientific environment, bigo hope
you will enjoy the surroundings of the Rolduc abbey during th
conference’s traditional socializing Thursday afternoon

Enjoy!
Godelieve Hensberge and Lex Kaper,
on behalf of the organizing committee.

This conference was made possible with financial aid from:

Anton Pannekoek Sterrenkundig Instituut, University oftendam
ASTRON - Netherlands Institute for Radio Astronomy

Cosine Netherlands BV

Leids Kerkhoven-Bosscha Fonds

NAC - Nederlandse Astronomen Club

NOVA - Netherlands Research School for Astronomy

NWO - Netherlands Organization for Scientific Research
Springer Publishing

SRON - Netherlands Institute for Space Research
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Probing Stellar Physics and Testing Stellar
Evolution through Asteroseismology

C. Aerts'?

LInstituut voor Sterrenkunde, K.U.Leuven, Celestijnenla@0D, 3001
Leuven, Belgium

2Dept. of Astrophysics, Radboud Universiteit Nijmegen, fimmiveld 1, 6525
ED Nijmegen, the Netherlands

We begin with a general introduction into the research fi¢ld o
asteroseismology and show how it can improve stellar elariut
models to a level that cannot be achieved by any other methéat.s
Subsequently, we discuss several results from grounddlzasepaigns
and from the operational French-led European space mi€i&oT
(Convection, Rotation, planetary Transits) for varioysety of stars.
We illustrate the immense advantage of having long-term
uninterrupted data from space with a factor 100 better pi@ti
compared to data from the ground. Finally, we will highli¢fint next
step in this research, to be expected from the space midsapier
(NASA) and PLATO (ESA), which have been designed for exoplan
hunting. PLATO will allow us to do asteroseismology of thands of
bright exoplanet host stars.

Publication status: Approved ERC Advanced Investigator Grant

More information: conny@ster.kuleuven.be,
http://www.ster.kuleuven.be
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Do different softwares and hardwares give
comparable N-body simulation results?

P. Anders!

Isterrekundig Instituut Utrecht, Utrecht University

Publication status:

More information: p.anders@uu.nl
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VUV induced chemistry in PAH containing
interstellar ice analogues

J. Bouwmant, H. Linnartz ! and L. J. Allamandola?

Isackler Laboratory for Astrophysics, Leiden Observatory
2NASA-Ames Research Center, Space Science Division, Mbftst,
CA 94035

Polycyclic aromatic hydrocarbons (PAHS) are believed tpfasent in
space and to play a key role in inter- and circumstellar feact
schemes. Their presence is evidenced by characteristiréaff
emission features following UV excitation, but unambigsou
identifications have not been possible, mainly becauseeuftsgd
congestion and overlap. Here we present a new laboratogriexent
that provides optical fingerprint spectra of PAHs in water. ids the
technique is fast - with a subsecond time resolution - alaotiens in
the ice following energetic processing can be monitored at
astrophysically relevant temperatures. For this, theségadiated
with a special VUV source that simulates the interstelldiation
field. Spectral changes show that PAH-ions and reactionymtsd
involving dissociation products from the water matrix (R&HH and
its ions) are readily formed. The technique is demonstrateithe
example of pyrene in water ice.

Publication status: Astrophysical Journal, submitted

More information: bouwman@strw.leidenuniv.nl,
http://www.strw.leidenuniv.nl/ lab/
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Distance determination for RAVE stars using
stellar models

M.A Breddels!, M.C. Smith?!, A. Helmi® & the RAVE
collaboration

IKapteyn Astronomical Institute, University of GroningdghQ. Box 800,9700
AV Groningen, the Netherlands
?Institute of Astronomy, University of Cambridge, CambgdyK

We developed a method to derive distances from spectrasdafa
and to obtain full 6D phase-space coordinates for the RA\UB &
data release. We use stellar models combined with atmdspher
properties from RAVE (effective temperature, surface gysand
metallicity) and(J — K') photometry from archival sources to derive
absolute magnitudes. In combination with apparent madagusky
coordinates, proper motions from a variety of sources adidka
velocities from RAVE, we are able to derive the full 6D phapace
for a large sample of RAVE stars. This method is tested witifical
data, Hipparcos trigonometric parallaxes and observatibthe open
cluster M67. When we apply our method to a set©663 stars we
find 2 067 stars with relative distance errots25%, while 5 295 and
12701 have relative errors smaller tha.5% and50% respectively.
The known kinematic substructures in tieand V" velocity
components of stars in the Solar neighbourhood are clepggrant in
our dataset confirming the accuracy of our data and the rktlyadf
our technique. We provide independent measurements of the
orientation of the/V velocity ellipsoid and of the Solar motion which
are in very good agreement with previous work. The distance
catalogue for the RAVE second data release is available at
http://www.astro.rug.ni-rave.

Publication status: A&A, in preparation

More information: breddels@astro.rug.nl,
http://www.astro.rug.ntrave
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Preparing (for) LOFAR
M.A. Brentjens! on behalf of the LOFAR collaboration

LASTRON, Dwingeloo, The Netherlands

The LOFAR radio telescope is currently making the transifiom
prototype to full scale astronomical observatory. Statiare being
constructed at this very moment, and before the end of theweavill
have an array surpassing any previous instrument in theérezy
range from 10 to 100 MHz in both resolution and sensitivityvill be
comparable to the GMRT at frequencies between 110 and 24Q MHz
Although there are few new observational results from tret paar,
there were massive changes under the hood that greatly ethtre
power of LOFAR. | will discuss some of these changes, as veell a
LOFAR construction work, the capabilities of the instrurneow and
in the near future, and the first large calibration surveppambserved
the coming autumn/winter.

Publication status: NAC specific talk.

More information: brentjens@astron.nl
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Rotational mixing in Magellanic Cloud O and
B stars

l. Brott !, I. Hunter 2, N. Langer®, D. Lennont, A. de
Koter®, C. Evang, P. L. Dufton?

Isterrekundig Instituut Utrecht, Utrecht University

2Department of Physics and Astronomy, The Queen’s UniedéiBelfast,
Northern Ireland

3 Argelander-Institute for Astronomy, Bonn, Germany

4Space Telescope Science Institute, Baltimore, USA

5 Astronomical Institute Anton Pannekoek, University of Aerslam

6 UK Astronomy Technology Centre, Royal Observatory, EdimgbuUK

Rotational mixing is potentially one of the most importargesses in
massive stars; its effectiveness still remains to be prowérile the
VLT FLAMES Survey of O and B Stars undertook a major step is thi
direction, its results are ambiguous and raise importantqeestions.
Nitrogen is an easily observed tracer element for rotatiomeang. It

is produced in the stellar center and can be mixed graduattyet
surface over the main sequence lifetime. So, in fast r@aiars one
expects N enhancement towards the end of the main sequenite, w
slow rotators should not show any N enhancement.

We used the VLT FLAMES data to constrain the uncertain plsysfc
rotational mixing in our stellar evolution code. When we glate a
population of single stars we find that there are two groupstart that
cannot be explained: (1) a group of fast rotating stars wlahot
show any evidence for rotational mixing and (2) a group ofvslo
rotators with strong N enrichment. Clearly binary effeats atrong
magnetic fields have to be considered to explain those twapgro
The element boron can be used to distinguish between thigortdh
mixing or binary scenarios. Since boron can only exist indbelest
outer layers, the element will be gradually destroyed bgtional
mixing, while in a mass transfer scenario practically Boirae
material is dumped on the mass gainer. Our single star ptimula
simulations quantify the expected amount of boron in fagtgow
rotators and allow a comparison with measured boron abusdan
galactic B-Stars.

More information: i.brott@astro.uu.nl
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Dutch Astronomy Olympiad 2009

Hugo Buddelmeijer*
IKapteyn Astronomical Institute, Groningen

We report about the preliminary round of the thirth DutchrAabmy
Olympiad. Result and participation statistics are giveth @mmpared
to the two previous years. Plans about the final round, the
accompanying masterclass and future editions are prasente

More information: http://www.sterrenkundeolympiade.nl
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Testing the next generation of stellar
population models

Yanping Chen', Scott Trager', Reynier Peletier
IKapteyn Astronomical Institute, University of Groningen

We present a new model for computing the spectral evolutictetiar
populations at different ages at a resolution of 2.3 A for deniange
of metallicities (0.000£Z<0.05). These models are based on the
recent MILES stellar spectral library of observed stellz@dtra in the
optical. We compute the spectral evolution from 3500-75Ga A
constant resolution. By comparing index-index grids fram o
SSP-integrated spectra with different stellar evoluticespriptions we
find that the resulting predictions agree well. To assessmalel, we
compare it with Bruzual & Charlot (2003). We find it is baslgah
accordance with their work, especially around solar mietgll The
predictions for the strengths of spectral features aralvlj given the
good agreement with the work from Yamada et al. (2006). Wenave
building ana-enhanced spectral library based on the MILES library
and the theoretical spectral library of Coelho et al.(22067) to make
predictions for the spectra of stellar populations witfHe[20. These
models are expected to analyze existing and new spectralgftgpe
galaxies and get more reliable information from the galargigion.

More information: yanping@astro.rug.nl
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Binary progenitor model for SNIIb
J. Claeys+?, O.R.Pol¢, M. Baes

LUniversity of Ghent
2University of Utrecht

Type llb supernovae start as type Il SNe and evolve into allype
because of the low hydrogen abundance in the envelope of the
progenitor before the supernova. Binary stellar evolwign
calculations, performed with Eggleton’s stellar evolat@mde, are
presented. In these calculations the parameter spacel@ e for
different initial periods and intial mass ratios, with aitiad primary
mass of 15V/;. We selected the binaries which go through a late case
B mass transfer and result in a Type IIb SNe for the primary.al§fe
looked at the differences in the secondary due to non-ceates or
conservative mass transfer. Our results are comparedhéth t
observations of type Ilb SNe 1993J and 2001ig and their ebser
remaining companions.

More information:; Jsclaeys.Claeys@UGent.be
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A systematic spectroscopic study of polluted
interstellar water ice analogues

Ankan Das'?, Zainab Awad'3, Karoliina Isokoski !,
Wiebke Ludwig!, Jordy Bouwman!, Karin Oberg !,
Herma Cuppen', Ewine F. Van DishoecK, and Harold
Linnartz

Isackler Laboratory for Astrophysics, Leiden Observatbejden University,
P.O. Box 9513, 2300 RA Leiden, The Netherlands

2Indian Centre For Space Physics, 43 Chalantika, GariaoBt&®bad, Kolkata
700084, West Bengal, India

3Department of Physics and Astronomy, University Collegadan, Gower
Street, London, WC1E 6BT, United Kingdom

4Leiden Observatory, University of Leiden, PO Box 9513, 28%0leiden,
The Netherlands

The results of a laboratory infrared study of varioudx® containing
interstellar ice analogues are presented, with x = COz, N2 andO,.
The ices are grown under high vacuum conditions at low teatpes
and a Fourier Transform Infrared setup is used to cover thetsy
range of 500 to 4008m~!. A systematic comparison of the mixing
and temperature behaviour for the different constituerdasiges
structural information. The spectroscopleO absorption features
(peak position, band width and intensity ratios) changeiBantly
when impurities are present in the ice matrix, presumabdabse the
pollutants disturb the hydrogen bond network in the sokidestFor
example, the free OH stretching mode of water gains intgmsth an
increasing impurity dose while for the other fundamentaties(bulk
stretching, bending and libration) a reduction in intgnistfound. The
strength of these trends is different for the four pollusartis reflects
the different nature of these species in the ice and therdiftespectral
behaviour that is observed in the end is a consequence efeliites in
molecular size, proton affinity and polarity of the pollutan

Publication status: In preparation

More information: ankan@strw.leidenuniv.nl,
http://www.strw.leidenuniv.nl
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Tracing the Mass Loss of Asymptotic Giant
Branch Stars

E. De Beck, L. Decin'2, A. de Koter 2, L.B.F.M.
Waters ?, S. Dehaes

Hnstituut voor Sterrenkunde, K.U.Leuven, Celestijnenlaa0D, B-3001
Leuven, Belgium

2 Astronomical Institute “Anton Pannekoek”, University ofrlsterdam,
Kruislaan 403, 1098 Amsterdam, The Netherlands

Asymptotic Giant Branch (AGB) stars have mass outflows thait a
driven by a combination of stellar pulsations and radiatiogssure on
dust forming close to the star. This mass loss dominatesitae |
evolutionary stages of low and intermediate-mass stars. Th
state-of-the-art radiative transfer code GASINROOM, developed by
Decin et al. (2006), allows to model these outflows in detait] to
reproduce the molecular data with which they are probedteSive
want to estimate the mass-loss rate for a statisticallyaglesample of
40 evolved targets and since individual target modellingeiyy
time-consuming, a formalism is needed to achieve this based
limited number of parameters. We set up a grid of more tharD05 0
GASTRoNOoM-models covering the relevant parameter space for
AGB stars and derived a general analytical expression imat
mass-loss rates based on some stellar parameters and CSoentiise
parameters.

Publication status: Paper in preparation.

More information: Elvire@ster.kuleuven.be
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The UKIDSS-2MASS proper motion survey -
|. Ultracool dwarfs from UKIDSS DR4

N.R. Deacor, N.C. Hambly?, R.R King?, M.J.
McCaughrean®

I'Radboud University Nijmegen
2University of Edinburgh
3University of Exeter

The UK Infrared Telescope Infrared Deep Sky Survey (UKIDB3he
first of a new generation of infrared surveys. Here, we combie
data from two UKIDSS components, the Large Area Survey (LAS)
and the Galactic Cluster Survey (GCS), with Two-Micron Sky
Survey (2MASS) data to produce an infrared proper motionesufor
low-mass stars and brown dwarfs. In total, we detect 26 7rteags
stars and brown dwarfs with significant proper motions. Vd®ver all
10 known single L dwarfs and the one known T dwarf above the
2MASS detection limit in our LAS survey area and identifytig
additional new candidate L dwarfs. We also find one new caaidid
dwarf in our GCS sample. Our sample also contains objeats irb
potential common proper motion binaries.

Publication status: Published in MNRAS 2009, vol394, p857

More information: ndeacon@astro.ru.nl
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ASSIST : The test set-up for VLT Adaptive
Optics Facility

A. Deep, R. Stuik!, Robin Arsenault?, B. Delabrel?, P.
Hallibert !, L. Jolissaint!, N. Hubin?, S. Kendrew!, P. Y.
Madec?, F. Molster!,J. Paufiqué?, S. Stroebelé

1|_eiden Observatory, Leiden University, Leiden, The Neltres
2ESO, Garching bei Miinchen, Germany

ESO is currently implementing an Adaptive Optics Facil®yOF) at
one of the VLT Unit Telescopes. AOF includes an Adaptive $eeny
mirror and the two AO systems GALACSI and GRAAL for
instruments MUSE and HAWK-I respectively. ASSIST (The Athap
Secondary Set-up and Instrument STimulator) is the testséar the
verification and calibration of three elements of the VLT Atlee
Optics (AO) Facility. ASSIST features two modes : the DSMitep
mode that will allow for direct on-axis testing of the DSM nigiboth
interferometry and fast wave front sensing. In full AO mo#&8SIST
will allow full testing of the two AO system under conditiomfich
simulate realistic atmospheric conditions and opticatjyiealent to
the conditions on the telescope. The final opto-mechanéesibd of
ASSIST will be presented together with the projected pengorce of
the test bench for both the testing and calibration of the E&Mell
as for the two AO systems under test.

More information: deep@strw.leidenuniv.nl
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The Beta Cephei star HD 180642: analysis
and interpretation of the CoRoT light curve

P. Degrooté, M. Briquet!, K. Uytterhoever?,
K. Lefever?, T. Morel4, C. Aerts!?®

Hnstituut voor Sterrenkunde, K.U.Leuven, Celestijnenlaa0D, B-3001
Leuven, Belgium

2INAF-Osservatorio Astronomico di Brera, Via E. Bianchi 23807 Merate,
Italy

3Belgisch Instituut voor Ruimte Aeronomie (BIRA), RinglaanB-1180
Brussels, Belgium

4Institut d’Astrophysique et de Géophysique, Universitd e, Allée du 6
Aot 17, B-4000 Liege, Belgium

5Department of Astrophysics, IMAPP, University of Nijmeg&0 Box 9010,
6500 GL Nijmegen, The Netherlands

The CoRoT space mission has obtaip@dag-precision photometry
for the known pulsating Beta Cephei star HD180642, as pahteof
asteroseismology program. The unprecedented qualityed€dRoT
data is the start of a new era of observational constrainstediar
evolution models. The dominant mode has a high amplitudesand
highly nonlinear, which was already discovered from grobasled
data. For the first time, nonlinear phenomena such as resomate
coupling and variability of amplitudes and phases of mamyiyne
discovered modes are determined in such great detail. edbpilarge
amplitude of the dominant mode, many other features arblgigihich
have not been so clearly detected before: these includetdong
variability and broad band power excess. Combining thisrimftion
into one stellar model proves to be an interesting challenge

Publication status: Astronomy & Astrophysics, submitted

More information: pieter.degroote@ster.kuleuven.be
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The Effects of CCD radiation damage on the
Euclid Weak-Lensing survey

C.H.M. de Valk

1| eiden Observatory, Leiden

The Euclid mission is a part of the Cosmic Vision 2015-202gpam
by ESA and its aim is to map the dark universe by measuringdoacy
acoustic oscillations and weak gravitational lensing (WGor the
measuring of WGL the optical imaging channel of Euclid wil bised
and control over the quality and systematics of the Poineé&gbr
Function (PSF) of the obtained images is necessary.

Euclid will orbit between Earth and Sun at L2 and will be daedgy
irradiation-particles of the Solar Winds. These partidesate traps in
the pixels of the CCD. The traps can hold electrons on ondipngor
an amount of time (Charge Transfer Inefficiency (CTI) ), bilt w
release them again. This results in signal loss and a systechange
in the PSF. The goal of this research is to find out what thectffef
the CTl are on the weak lensing signal and how this effects the
measuring of cosmological parameters.

More information: devalk@strw.leidenuniv.nl.
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From black holes to ultra-high energy cosmic
rays

H. Falcke!

! Astronomy Department, University of Nijmegen

Publication status:

More information: h.falcke@astro.ru.nl
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Segregation dynamics of astrophysically
relevant ices

E.C. Fayoll€', K.l. Oberg*, H. Cuppen', E.F. van
DishoecK, H. Linnartz !

1| eiden Observatory

In cold dense clouds, molecules accrete on dust grains figram icy
mantle. The main components of these interstellar icesravek to be
CO, H,0 and CQ. H,0 and CQ ices form simultaneously and are
observed to be mixed. Recent infrared observations sutfgEgture
CO; ice may form through thermal segregation gf®HCO, mixtures
around a protostar where the ice has been heated.

Here we present the first quantitative laboratory study en th
segregation of a HD:CQO; ice analog. Kinetic modeling of the
experimental results provids a segregation energy bdati¢nin

H,O:CGO, ices. The segregation mechanism is investigated with
Monte-Carlo simulations. Extrapolating the segregataie to
astrophysical time-scales results in a new charactetéestiperature for
the H,O:CO, segregation which can be used as a tracer of protostellar
ice heating.

More information: fayolle@strw.leidenuniv.nl,
http://www.strw.leidenuniv.nilab/
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Allegro: the ALMA Local Expertise Group
W. Frieswijk !, M. Hogerheijde?, F. van der Tak?

IKapteyn Astronomical Institute, Groningen
2Leiden Observatory, Leiden
3SRON, Groningen

Allegro is an acronym for the ALMA Local Expertise Group, whiis
the Dutch node of the European ALMA Regional Center. The &m o
Allegro is to integrate the expertise relevant for ALMA wiittthe
astronomical institutions and universities within the iNatands.
Allegro provides general face-to-face user support anérxyelp for
ALMA users in three areas:

¢ High-frequency ALMA observations, in particular
Band 9 (602-720 GHz), including support for
observation preparation, data calibration, reduction
and interpretation.

¢ Wide-field imaging and high dynamic range imaging.

e Advanced science tools including the Leiden Atomic
and Molecular Database (LAMDA) and radiative
transfer codes such as RADEX and RATRAN.

In this talk | will give an update on the current status andvées of
Allegro. I will also touch upon some ongoing synergetic\atigs such
as the high-frequency heterodyne array receiver CHAMP+ BEXR
and the extended Submillimeter Array (interferometry vifita SMA,
JCMT and CSO).

Publication status: N/A

More information: frieswyk@astro.rug.nl,
http://www.strw.leidenuniv.nl/allegro
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Simulating the universe on an intercontinental
grid of supercomputers

D.J. Groen', S. Harfst!, S. Portegies Zwart

Lnstitute Anton Pannekoek, University of Amsterdam

Understanding the universe is hampered by the elusiveriésswost
common constituent, cold dark matter. Almost impossibletiserve,
dark matter can be studied effectively by means of simutadiod
there is probably no other research field where simulatieiddto so
much progress in the last decade. Cosmological N-body aiouls
are an essential tool for evolving density perturbatiorth@nonlinear
regime. Simulating the formation of large-scale strucitinethe
universe, however, is still a challenge due to the enormgnarhic
range in spatial and temporal coordinates, and due to thenenus
computer resources required. The dynamic range is geneielt
with by the hybridization of numerical techniques, leavihg
computational requirements as the final challenge. We didalie
latter by connecting two supercomputers via an optical agtwand
make them operate as a single machine which is a challengyayif
for the fact that both the supercomputers of our choice grarated by
half the planet, as one is located in Amsterdam and the athier i
Tokyo. The co-scheduling of the two computers and the gciatifbn
of the code enables us to achieve a 90% efficiency for thisllised
intercontinental supercomputer.

More information: djgroen@uva.nl
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Results from the European Galactic Plane
Surveys

P. Groot!, K. Verbeek!, E. de Groot', N Deacor and
the EGAPS Collaboration

IDepartment of Astrophysics, Radboud University Nijmegen

The European Galactic Plane Surveys are currently mappaBtane
of our Milky Way (10x 360deg) using the Isaac Newton Telescope on
La Palma and, from 2010 on, the VST on Paranal. | will reviegv th
exciting new results coming from the Northern part of thev@yrand
in particular the large population of new, UV-excess soweere
finding in the blue part of the survey. This blue part, calledBX, is
led from the Netherlands and has the express aim to uncawer th
population of blue, intrinsically low-luminosity, objecin the Galactic
plane: white dwarfs, white dwarf binaries, sdB stars, planenebulae
and we are also picking up distant Wolf-Rayet stars. An upetqd
result is the sensitivity the survey has for Mira-type ofrgia main
sequence/white dwarf binaries.

More information:; p.groot@astro.ru.nl
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Physical properties of simulated galaxies from
varying input physics

Marcel R. Haas', Joop Schayé

1| eiden Observatory, Leiden University, PO Box 9513, 23001RAden, The
Netherlands

The OverWhelmingly Large Simulation (OWLS) set of cosmadad)
N-body/SPH runs follow the formation of galaxies in a repréative
volume of the universe for a large range of physical and nigaker
parameters. Input physics, such as the prescriptionsdofatmation,
supernova feedback, AGN feedback, chemical enrichmealingpand
cosmology, as well as numerical parameters such as boxrsize a
particle number are varied one by one, in order to invesitfeir
influence on the resulting synthetic universe and its ctuestis.

We will show correlations between the stellar masses, standtion
rates and related properties of galaxies. For a range of inpu
parameters, we relate the differences in the relationsdertthese
physical properties to the differences in the input physigs find that
the implementation of supernova feedback and the inclusiétGN
feedback are crucial for the star formation rates of gataxide details
of the treatment of high density gas and the parameters ait#ine
formation law are largely unimportant for these quantjtieg do
result in strongly different morphological appearances.

Publication status: MNRAS, to be submitted

More information: haas@strw.leidenuniv.nl,
http://www.strw.leidenuniv.nl/ haas
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The European Solar Telescope (EST): Goals
and Instrumental Concepts

R.H. Hammerschlag, F.C.M. Bettonvil®

Isterrekundig Instituut Utrecht, Utrecht University

The EST is a 4-m class telescope planned to be placed on tlayCan
Islands. The Swedish Solar Telescope (SST) with a 1-m demfests,
at the same time vacuum window, produces nowadays the
highest-resolution images of the solar surface ever obthieven
surpassing the quality of recently launched space obseigat A 4-m
class telescope cannot follow anymore the principle of a telescope.
The primary optical element will be a mirror and in addition
evacuation of the primary beam is no longer possible beoafuse
problems with such a large vacuum window.

Also the 45-cm Dutch Open Telescope (DOT) is capable to plviziy
sharp images. It is the pioneering demonstrator of the daplescope
technology proving a previous misconception to be wrongsbkar
telescopes necessarily should be evacuated. The 4-m mdiameter
of the EST will tremendously increase the resolution on tiars
surface. Magnetic fields are of eminent importance to utaedshe
solar processes and become visible in high resolution. €&prently,
high resolution and polarimetric observations will be thienary goals
of the EST. The conceptual design study started in 2008 alhd wi
continue till 2011 with important funds from the EU-FP7. Wal w
discuss the instrumental concepts necessary to reach thteonmed
goals. Important issues are obtaining an extremely hormemen
temperature of the air in the entrance beam, telescopditstainid low
polarization.

More information: R.H.Hammerschlag@uu.nl, http://dot.astro.uu.nl
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Constructing Arches

S. Harfst!2, S. Portegies Zwart-?

Lsterrenkundig Instituut “Anton Pannekoek”, UniversityAshsterdam, The
Netherlands
2Section Computational Science, University of Amsterdahe Netherlands

We have performed a large number/éfbody simulations to model
the Arches cluster, a young, compact star cluster near thectBa
center. The clusters age and location make it an ideal |atmgréor
studying star formation. The cluster has formed under exdre
conditions and it has been suggested that the initial mamifun
(IMF) of the cluster differs from the standard due to thistHa
simulations, the cluster is evolved in the Galactic potrnd stellar
evolution and mass loss are included. The cluster orbit la@éhitial
conditions are based on recent observational data. Oursaiorfind
the best fitting model for the Arches cluster by varying paztars
such as the IMF and total mass of the cluster and comparing our
simulations with the observed mass profile and the presgninadas
function. We show that the cluster can be well explained with
Salpeter IMF and appears to be more massive than previduslght.

Publication status: MNRAS, in preparation

More information: harfst@science.uva.nl
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Measuring the cosmic ray acceleration
efficiency of a supernova remnant

E.A.Helder!, J.Vink!, C.G.Bass&?, A. Bamba*, J.A.M
Bleeker'? S. Funk®, P. Ghavamiarf, K. J. van der
Heyder', F. Verbunt! and R. Yamazak?®

1 Astronomical Institute Utrecht, Utrecht University

2SRON Netherlands Institute for Space Research, Utrecht
3Department of Astrophysics, Radboud University Nijmegen
4|SAS/IAXA Department of High Energy Astrophysics 3-1-1kjo
5Kavli Institute for Particle Astrophysics and Cosmologtaigord
6Space Telescope Science Institute, Baltimore

7 Astronomy Department, University of Cape Town
8Department of Physical Science, Hiroshima University

Although cosmic rays are the most energetic particles ebsethe
location of their acceleration still is, for a large part, gstery. Cosmic
rays up to~ 10'® eV are thought to be accelerated in the shocks of
supernova remnants. If these shocks have truly acceleatitibwb
cosmic rays in the Galaxy up to 10'° eV, this requires that 10% of
the total kinetic energy of the supernova is used to acdelemsmic
rays. The highest energy cosmic rays may escape the remhantitv
is still young, so we can no longer treat the thermodynanfitiseo
shocks in the remnant under the assumption of energy catsarvin
particular, the standard relation between shock velocity@ost-shock
temperature is no longer valid. Surprisingly, until re¢grthis effect
was not observed, since it requires accurate measurenfents o
temperatures and shock velocities.

Recently, we measured this effect in the supernova remraw B6.
This allowed us to quantitatively determine the amount &rgp
escaping the shock and the fraction of the post-shock pressu
contributed by cosmic rays.

Publication status: submitted

More information: e.a.helder@uu.nl
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Herschel-HIFI: mission, technology and
science

Frank Helmich'? Principal Investigator for HIFI on
behalf of the HIFI consortium

ISRON Netherlands Institute for Space Research, Landle2e@747 AD
Groningen

2Kapteyn Instituut, Rijksuniversiteit Groningen, PostiBG9, 9700 AV
Groningen

Phenomena connected with star-formation and the evolofion
galaxies are often obscured by large quantities of dustlzrétore
not easily studied With the launch of Herschel in mid-Apttke most
complex space instrument ever developed in the Netherl&tids

will give us a completely new look at the cool and obscured/grse.
HIFI, the Heterodyne Instrument for the Far-Infrared is ectpgraph
with ultra-high spectral resolution, capable of measusand resolving
an unprecedented number of molecular, atomic and ionis.li@areful
study and modelling of these lines will put current modelsttingent
tests.

In this presentation | will give an overview of the Herschésion, the
key technology developed for HIFI and the HIFI science aswizged
in Key Programmes.

More information: hifi-pi@sron.nl, http://www.sron.nl/hifiscience
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Cosmic Magnification of Lyman-break
Galaxies

H. Hildebrandt!, L. van Waerbeke?, T Erben?

1| eiden Observatory, Leiden, The Netherlands
2University of British Columbia, Vancouver, Canada
3Argelander-lnstitut fur Astronomie, Bonn, Germany

Weak gravitational lensing (WL) is a unique tool to study the
large-scale mass distribution of the universe since itrisisge to
both, visible and dark matter. So far, the large-scale giratas been
mainly studied through WL by employing its shear effect. ¢hee
present a measurement of the magnification effect intradibgé/NL
of foreground masses on 80,000 background Lyman-breakigala
(LBGs), which are selected from the Deep part of the
Canada-France-Hawaii-Legacy-Survey (CFHTLS) to be at z 5.3
This cosmic magnification effect leads to characteristopder
cross-correlations of galaxies that are physically farafde
amplitude of the signal depends on the slope of the lumipésitction
(LF) of the background sample. Taking literature estimafdhe LFs
of LBGs, we show that the signal of this cross-correlatiamction
agrees very well with theoretical predictions. This tecjusi will be
used extensively in upcoming imaging surveys like KIDS-NK5
complementing other cosmological probes. Cosmologicarpaters
as well as the dark matter and dust environments of galaziebe
studied in this way.

Publication status: paper in preparation

More information: hendrik@strw.leidenuniv.nl,
http://www.strw.leidenuniv.nhendrik
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A look at the dark side: weak lensing by large
scale structure

Henk Hoekstra!2

LSterrewacht Leiden, Leiden, the Netherlands
2University of Victoria, Victoria, Canada

Intervening structures in the universe give rise to smaliadtions in
the shapes of distant galaxies. By measuring this tiny eotieignal,
we can study the mass distribution in the universe diregityhout
relying on baryonic tracers. This makes weak lensing byelatple
structures a powerful probe of cosmology. | will review tbpit of
"cosmic shear" and discuss how the signal is extracted fhendata. |
will present results from recent surveys, most notably tRelT
Legacy Survey. Finally | will discuss what will be requirexd t
significantly improve constraints on the properties of damkrgy.

More information: hoekstra@strw.leidenuniv.nl
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Resolved molecular hydrogen emission near
the young star DoAr 21

Michiel Hogerheijde!, Olja Panic!, Hester Schouten,
Bruno Merin 2

Lsterrewacht Leiden, Universiteit Leiden
2ESA/ESAC, Madrid

Most young stars form surrounded by a circumstellar acumetisk.
Over the course of 2—3 Myr, these disks disappear eithemisedhe
stellar radiation disperses the gas or because the duss fotm
planets. A recently identified class of disks with clearedioner
regions represents this stage. Traditionally, the mosrdufdrogen
content of disks (99% by mass) is difficult to observe. We @nés
observations of fluorescent line emission fromad 2.12;m from the
young star DoAr 21, which traces the X-ray irradiated diskaze.
Using the AO-assisted Integral Field Unit SINFONI on VLT, we
resolve the emission as an180° arc circling the star at- 150 AU
distance. VISIR imaging at 18m reveals the presence of warm
(160 K) dust at the same location. We hypothesize that weitirere
observing DoAr 21 in the last stages of disk clearimghat we are
witnessing a chance encounter of the star with an unrelated
condensation in its parental molecular cloud.

Publication status: A&A, in preparation

More information: michiel@strw.leidenuniv.nl
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The black-hole X-ray binary LMC X-1
Elaina Ann Hyde!, Lex Kaper!

1 |nstitute Anton Pannekoek, University of Amsterdam

Investigation of the intriguing binary LMC X-1 shows a poti@hbow
shock structure around the system. This structure is indinky flense
region of the LMC known as N159. Using UVES spectra of the @ sta
companion as well as previous investigations of the nelatzion this
bow shock can be reasonably explained by the wind of the O Biar
dynamics of this system are analyzed and a potential onigting one

of the nearby O star clusters is discussed.

Publication status: NAC 2009: 64th Dutch Astronomy Conference

More information: ehyde@science.uva.nl,
http://www.physics.arizona.edu/ ehyde
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The hydrodynamics of very eccentric
mass-losing binary stars

Vincent Icke!
Isterrewacht Leiden

In preparation for a large-scale 3D radiation hydrodynareimulation
of Eta Carinae, | have conducted a systematic 2D study of ke fl
patterns in very eccentric mass-losing binaries. The sefie
simulations was targeted at the parameter space aroundaperpes
of Eta: mass ratio about 0.25, eccentricity 0.9, mass ldss about
equal for both stars. It appears that the recurrent shock wattern
shows a well-defined generic behaviour, and the free-fréiatian due
to the shocks closely resembles the X-ray light curve of Eke
overall pattern is extremely sensitive to the wind launghialocity on
the surface of the stars, suggesting a possible mechanigtrefo
formation of the ‘skirt’ disk surrounding the binary.

Publication status: Funded by NWO-EW grant 614.000.805

More information: icke@strw.leidenuniv.nl,
http://www.strw.leidenuniv.nlicke/

42



CMB-EoR cross-correlation study
V. Jelict

IKapteyn Astronomical Institute, RUG, Groningen, the Neftreds

In addition to the direct measurement of the cosmologicatilsignal
from the Epoch of Reionization (EoR), there is a big progpéar the
complementary probes of the EoR. One of them is imprint oBbR
in secondary CMB anisotropies generated via scatterintheffree
electrons produced during the reionization - kinetic
Sunyaev-Zel'dovich effect (kSZ).

In the recent work we calculate the kSZ anisotropies from the
homogeneous and patchy reionization based on large-sdlilgive
transfer numerical simulations. Further, we cross-cateshem with
the simulated cosmological 21-cm maps. As expected, theak@Zhe
EoR maps are correlated in the case of the homogeneouszationi
model and anti-correlated in the case of the patchy modekeder,
once when the primordial CMB fluctuations are included,¢tismo
significant (anti-)correlation between the kSZ and EoR nzagysmore.

Publication status: MNRAS, to be submitted

More information: vjelic@astro.rug.nl,
http://www.astro.rug.nl/ vjelic
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Radio observations of IC 2497 and Hanny’s
Voorwerp

G.l. G. Jb6zsd, M. A. Garrett 122, T. A. Oosterloo'*, H.
Rampadarath®

INetherlands Institute for Radio Astronomy, Postbus 2, 788Mwingeloo,
The Netherlands

2| eiden Observatory, Univ. Leiden, P.O. Box 9513 NL-2300 Réiden, The
Netherlands

3Centre for Astrophysics and Supercomputing, Univ. SwinbuMail number
H39, Swinburne University of Technology, PO Box 218, Hawthd/ictoria
3122, Australia

4Kapteyn Astronomical Institute, Univ. Groningen, PostB08, 9700 AV
Groningen, The Netherlands

5Joint Institute for VLBI in Europe, Postbus 2, 7990 AA Dwitge, The
Netherlands

Dutch school teacher, Hanny van Arkel, discovered whatrislgwne
of the most bizarre objects discovered via the GalaxyZago.or
morphological census, SDSS J094103.80+344334.2. Thexhlsjow
known as "Hanny’s Voorwerp" appears as an irregular clogetied
15 — 25 kpc from the massive disk galaxy IC 2497. Optical
observations show that the nebulosity, while being higbhjised,
lacks any significant stellar counterpart. The leading ligisdo
explain the appearance of Hanny’s Voorwerp is that it is phonised
by an Active Galactic Nucleus (AGN) hosted by IC 2497. In the
optical wavelength regime that AGN has not been detected.

I will present recent radio observations of IC 2497 and Hanny
Voorwerp with the WSRT, EVN, and MERLIN that show the presenc
of an AGN at the centre of IC 2497 and strongly support the
hypothesis that Hanny’s Voorwerp is being ionised by the AGN

Publication status: A&A, in prep.

More information: jozsa@astron.nl
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Protoplanetary disks with Herschel: line
diagnostics

|. Kamp!, P. Woitke?, W.-F. Thi?, I. Tilling 2, M.
Hogerheijde*

IKapteyn Astronomical Institute, Groningen, The Nethedkn
2ATC, Edinburgh, UK

3SUPA, Royal Observatory, Edinburgh, UK

4Leiden Observatory, Leiden, The Netherlands

Gas emission lines from protoplanetary disks originatentgdrom

the irradiated surface layers, where the gas is generalijmerathan
the dust. Therefore, the interpretation of emission liregiires
detailed thermo-chemical models, which are essentialtoaline
observations into understanding disk physics. We use nelnolsiatic
disk models (RoDIMo, Woitke, Kamp & Thi 2009) to study the
origin and diagnostic power of atomic and molecular linesevbed by
Herschel within the Gspsopen time key program. The main focus
are the fine structure lines of'Cand neutral oxygen as well as a
couple of water lines. | will discuss the information that @eect to
deduce from these tracers based on our disk models and kedetai
radiative transfer analysis.

The GASPS program contains over 250 protoplanetary didkisys
with ages in the critical 1 to 30 million year age range overchitthe
gas appears to dissipate. The systems also span a wide rfssige o
and disk properties, since many factors may affect diskugiai. Our
survey aims at characterizing both the gas and dust comteniarge
representative sample of disks thus constituting a legataset for the
star and planet formation community.

Publication status: A&A submitted and in preparation

More information: kamp@astro.rug.nl,
http://www.astro.rug.nltkamp
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From a million to a couple thousand — the
co-added SDSS and its applications to
medium band surveys

J. Brinchman'2, T.D.J. Kindt?

LCentro de Astrofisica da Universidade do Porto, Rua daslEstr 4150-762
Porto, Portugal

2Leiden Observatory, Leiden University, Niels Bohrweg 232BA Leiden,
The Netherlands

We create empirical spectral libraries from the Sloan Bigsky
Survey (SDSS) by co-adding spectra from galaxies closediocther
in different parameter spaces including mass, mass dearsity
metallicity. We pay particular emphasis on retaining thggital
properties related to each spectrum, making it possiblegiga
physical properties to each empirical spectrum. We usetsgsctral
libraries to create tools to make predictions for mediumdbsurveys
either in the optical (for low-redshift studies) or near{f8r
high-redshift studies) by convolving the emperical modéth
appropriate throughput functions for medium band survejt,
particular emphasis on the effect of emission lines on tleqhetry.
We are currently in the process of establishing probagdito
ascertain how well each physical property can be estimated.

More information: jarle@strw.leidenuniv.nl,
kindt@strw.leidenuniv.nl
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X-ray spectroscopy of LMC supernova
remnants

D. Kosenkd, J. Vink!

1 Astronomical Institute Utrecht, Utrecht University

We report on X-ray observations of supernova remnants &03-and
0519-69.0in the Large Magellanic Clouds with XMM-Newtorr Xy
observatory. Both objects are young (400 and 600 years)artaiof
thermonuclear supernova explosions. We performed a ddtafalysis
of the X-ray spectra produced by the hot shocked materidie$hells.
Spectral fitting and numerical simulations allowed us tdusiz
physical conditions in the plasma, ejecta chemical abucegrand
dynamical properties of these objects.

Publication status: Astronomy and Astrophysics, Volume 490, 2008,
pp.223-230

More information: D.Kosenko@uu.nl

47



On the interpretation of the globular cluster
luminosity function

J. M. Diederik Kruijssen 4,
Simon. F. Portegies Zwart-3*

1 Astronomical Institute, Utrecht University

2 Astronomical Institute ‘Anton Pannekoek’, University ofisterdam
3Section Computational Science, University of Amsterdam
4Leiden Observatory, Leiden University

The conversion of the globular cluster luminosity funct{®CLF) to
the globular cluster mass function (GMCF) is addressedsddiing
globular clusters (GCs) become preferentially depletddiwrmass
stars, which have a high mass-to-light ratio. This has bhews to
result in a mass-to-light ratio (M/L) that increases with G@&inosity
or mass, because more massive GCs have lost a smaller frattio
their stars than low-mass GCs. Using GC models, we study the
influence of the luminosity dependency of M/L on the infer@dMF.
Contrary to what is noted in earlier studies, the observetfsi€
consistent with a powerlaw or Schechter type GC initial nfagstion
and a cluster mass-dependent mass loss rate. The intd¢igretithe
GCLF as a direct representation of the GCMF is found to berhect.
Below the peak, the logarithmic slope of the GCMF is shallothian
that of the GCLF (0.7 versus 1.0), whereas the peak mass-is@3l
dex lower when accounting for the variability of M/L than hretcase
where a constant M/L is adopted.

Publication status: ApJ Letters, submitted

More information: kruijssen@astro.uu.nl,
http://www.astro.uu.nl/"kruijs
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On the mass-to-light ratios of Galactic
globular clusters

J. M. Diederik Kruijssen 2, Steffen Mieské

1 Astronomical Institute, Utrecht Universiﬁﬁ_eiden Observatory, Leiden
University 2 European Southern Observatory, Santiago, Chile

The observed mass-to-light ratios of Galactic globulastdts (GCs)
are about 25% lower than expected from their respectivellicitas.
Recent studies have indicated that the mass-to-lightsatald be
decreased by cluster dissolution. This would occur dueeo th
preferential loss of low-mass stars ensuing from two-badigxation.
Using analytical cluster models in which this effect is aauted for,
we model the mass-to-light ratios of 24 GCs and compare tiocthe
observed values. We obtain an average mass-to-light radfpaf 20%
and show that within the statistical uncertainty the masbght ratios
of GCs can indeed be explained by low-mass star depletion.

Publication status: A&A, accepted( Ar Xi V: 0903. 4683)

More information: kruijssen@astro.uu.nl,
http://www.astro.uu.nl/"kruijs
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A New Instability in Eccentric Stellar Disks
around Supermassive Black Holes

Ann-Marie Madigan !, Yuri Levin ! and Clovis
Hopman'

1| eiden University, Leiden Observatory, P.O. Box 9513, N80@ RA Leiden

I will discuss a secular instability in eccentric stellask around
supermassive black holes. Coherent torques amplify demgbf
individual orbital eccentricities from the average, andsthrive all
eccentricities away from their initial value.

I will consider applications to the Galactic center, whe&ssive stars
are likely to form in eccentric disks around the SgrA* blackeh |

will show that the dynamical evolution of such a disk resiritseveral
of its stars acquiring highl(— e < 0.1) orbital eccentricity. Binary
stars on such highly eccentric orbits would get tidally giged by the
SgrA* black hole, possibly producing both S-stars, a clusteroung
stars on random orbits near the black hole, and high-veglstars in
the Galactic halo.

Publication status: Submitted to ApJL

More information: madigan@strw.leidenuniv.nl
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Wavelength Characterization of the
Mid-InfraRed Instrument (MIRI) for James
Webb Space Telescope (JWST)

J. R. Martinez-Galarza', S. Kendrew!, F. Lahuis®>!, B.
Brandl!

1| eiden Observatory, P.O. Box 9513, 2300 RA Leiden, The N&thds
2Netherlands Institute for Space Research (SRON), Postiy9g00 AV
Groningen, The Netherlands

The Mid-InfraRed Instrument (MIRI) is one of 4 instruments the
James Webb Space Telesc@p&/ST), which will be launched into
space in 2013. It will provide JWST with imaging, coronadrap
polarimetry and medium and low resolutions spectroscompabilities
in the wavelength range— 29 um. The instrument’s flight hardware
will be assembled and tested in 2009-2010 at the Rutherfppleton
Laboratory (RAL), in the UK. A flight-like verification modeif MIRI
was extensively tested at RAL in 2008. We present first resultthe
performance of the MIRI medium resolution IFU spectromeiased
on test data obtained with the verification module. We haviopmed
a preliminary wavelength characterization, and measusespiectral
properties at short wavelengths, which are compared wiHiptions
from optical models. Artifacts due to fringing and spectrextraction
widths have been quantified. We also show the first specttalaidoes
recover! ed from the IFU spectra, using an image recongbrnict
algorithm.

Publication status: In preparation

More information: martinez@strw.leidenuniv.nl
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The Disk Mass Survey: Breaking the
disk-halo degeneracy

Thomas Martinsson', Matthew Bershady?, Marc
Verheijen!, Kyle Westfall!'?, Rob Swaters, Dave
Andersert

IKapteyn Institute, Groningen, The Netherlands
2University of Wisconsin, Madison, USA

3University of Maryland, College Park, USA

4NRC Herzberg Institute of Astrophysics, Victoria, Canada

Little is known about the content and distribution of darkttaain
spiral galaxies. There is a degeneracy in the galaxy reotatiove
decompositions, which allows a wide range of dark mattes dehsity
profiles. To break this disk-halo degeneracy an independeasure of
the mass surface density is needed. Here, the current sfatusDisk
Mass Survejs presented. We have used two custom-built Integral
Field Units to measure the vertical velocity dispersionhaf stars in
~40 nearly face-on spiral galaxies. These stellar velodggeatsions
provide a kinematic measurement of the disk mass. For tredagigs
we have also obtained optical and near-infrared photomdtry
velocity fields, HI imaging and Spitzer imaging, which willqvide us
with rotation curves out to large radii and the contribudrom the
cold gas and the dust to the total mass surface density. Wdgetdata
we will be able to break the disk-halo degeneracy, calibtfs#enass
scale of stellar population models and determine the dattema
properties in spiral galaxies with unprecedented accuracy

More information: martinsson@astro.rug.nl

52



Tracing Protocluster at High Redshift

F. Maschietto', N.A. Hatch!, B.P. Venemans,
H.J.A.Réttgering!, G.K. Miley !, R.A. Overzier®

1| eiden Observatory, Leiden University, Niels Bohrweg 232&A Leiden,
The Netherlands

2Institute of Astronomy, Madingley Road, Cambridge CB3 OAHjted
Kingdom

3Max-Planck-Institut fur Astrophysik, Karl-Schwarzsahibtr. 1, D-85741
Garching, Germany

Venemans et al. (2005) found evidence for an overdensityaf L
emission line galaxies associated with the radio galaxy MRC
0316-257 at = 3.13 indicating the presence of a massive
protocluster. Here, we present the results of a search fiitiawal
star-forming galaxies and AGN within the protocluster. idar-band
infrared imaging was used to select candidatel[@mitters in a
1.1x1.1 Mp@ region around the radio galaxy. Thirteen candidates
have been detected. Four of these are among the previoudiynsed
sample of Lyv galaxies, and an additional three have been confirmed
through follow-up infrared spectroscopy. The three nevagfemed
objects lie within a few hundred knt$ of each other, but are
blueshifted with respect to the radio galaxy andlgmitters by

~ 2100 km s~1. Although the sample is currently small, our results
indicate that the radio—selected protocluster is formirthea centre of
a larger~ 60 co-moving Mpc super-structure. On the basis of an
HST/ACS imaging study we calculate dust-corrected steméion
rates and investigate morphologies and sizes of the][€andidate
emitters. From a comparison of the star formation rate ddrivom
UV-continuum and [@1] emission, we conclude that at least two of
the [O] galaxies harbour an AGN which ionized the @as.

Publication status: 2008MNRAS.389.1223M, in press

More information: maschietto@strw.leidenuniv.nl,
http://www.strw.leidenuniv.nl/"maschietto/
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A new view of the high energy gamma-ray sky
with the Fermi Gamma-ray Space Telescope

Julie McEnery!
INASA GSFC

Following its launch in June 2008, high energy gamma-ray
observations by the Fermi Gamma-ray Space Telescope havedp
new and important window on a wide variety of phenomenauiticlg
pulsars, black holes and active galactic nuclei, gammadouiasts,
supernova remnants and the origin of cosmic rays, and sesfch
hypothetical new phenomena such as supersymmetric datkmat
annihilations. In this talk | will describe the current stabf the Fermi
observatory and review the science highlights from the yiestr of
observations.

Publication status: NOVA invited talk

More information: julie.mcenery@nasa.gov
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Effect of the radial (stellar) migration on the
Galactic Habitable Zone

S. Meneses-Goytig L. Carigi!, J. Garcia'
Lnstituto de Astronomia, UNAM 1, Mexico

Considering the context that the Galactic Habitable Zort¢4}3s the
region of a galaxy where planetary systems may be creatéd wit
enough amounts of chemical elements for the formation ofaql
with Earth-like characteristics. Such zone may be predibtethe
knowledge of a Chemical Evolution (CE) model. Three GHZs &M
were predicted, one based only in conditions of formatiahsurvival
of an Earth-like planet. However, there is a phenomenorttagnot
been previously considered, gaseous and stellar migre8ione it is
very important to emulate the real behavior of the galaxyrdeoto
produce accurate models, migration has been applied toEhadziel.
The latter has as consequence a profound modification tolt#sG
allowing to deduce a new scene for planetary systems to sungje
survive.

Publication status: Astrobiology, in press

More information: s.menesesgoytia@gmail.com, http://smg-pro.tk
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NOVA-ASTRON optical - infrared
instrumentation

Ramon Navarro !
INOVA-ASTRON optical - infrared instrumentation group, Dgeloo

Astronomers need equipment to observe the heavens. Tha Dutc
astronomical community has an optical - infrared instrutagon
group that provides astronomers the opportunity to obseitvethe
best telescopes and instrumentation imaginable.

This NOVA-ASTRON optical - infrared instrumentation grobips
successfully commissioned numerous instruments for th@ ¥IST,
such as VISIR, MIDI, SPIFFI and very recently X-shooter. Mét/en
more VLT instruments under development, such as Spherg@daliand
Matisse, it is one of the most active groups in Europe, detnatirsy
the success of the NOVA-ASTRON collaboration.

Recently MIRI for the JWST has been completed and at this nmoehe
instruments for the E-ELT are being studied: METIS, EPICS,
MICADO and OPTIMOS-EVE.

This presentation will give an overview of the activitiestioé group,
the way it operates and the involvement in current instruatem
projects.

More information: navarro@astron.nl
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Gravitational wave astrophysics

G. Nelemans
IDepartment of Astrophysics, IMAPP, Radboud Universitynigen

Ground based gravitational wave detectors have reachéghdes
sensitivity and will soon be upgraded to sensitivities vehgegular)
detections of neutron stars and black hole mergers ardfzattd. The
space borne detector LISA is currently reviewed on bothssaf¢he
Atlantic and will detect thousands of Galactic binariesnpact
objects spiralling into massive black holes and mergers of
super-massive black holes. New results on the complenigraér
electro-magnetic and gravitational wave detections oGt binaries
will be presented in the general context of gravitationaleva
astrophysics.

Publication status: review

More information: nelemans@astro.ru.nl,
http://www.astro.ru.nl/ nelemans
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The formation of complex molecules in
circumstellar ices

Karin 1. Oberg 2, Robin T. Garrod?, Ewine F. van
Dishoeck#, Harold Linnartz !

IBeverly and Raymond Sackler Laboratory for Astrophysiaden
Unversity, Leiden

2| eiden Observatory, Leiden University, Leiden

3Cornell Unversity, Ithaca, USA

4Max Planck Institute for Extraterrestrial Physics, GanchiGermany

In star-forming regions, up to 90% of all molecules (exceptH,) are
frozen out on dust grains. These ices are the formation Eftenple
species like water and methanol, and probably also of margtax,
prebiotic molecules. Inspired by a recent model on the ordgi
complex molecules around protostars, (Garrod et al. 20@8Jave
experimentally investigated the photochemistry of
methanol-dominated ices under astrophysically relevanditions.
The final complex ice abundances depend on the initial ice
composition, the ice temperature during irradiation areduv
fluence. The results suggest that ice chemistry is efficieotigh to
explain observed complex molecular abundances aroundgtans.
The experiment provides predictions on abundance ratibghican
be used both to test the formation mechanism and the formatio
conditions of complex molecules in space. This has been done
qualitatively and quantitatively by comparing the expesntal
outcomes with observations of complex molecules arountbptars.

More information: oberg@strw.leidenuniv.nl,
http://www.strw.leidenuniv.noberg
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Protoplanetary Disk Evolution in Serpens

Isa Oliveira! , Bruno Merin 2 , Klaus Pontoppidar? ,
Ewine van Dishoeck*

1| eiden Observatory
2ESA

3Caltech

MPE

Based on the ‘Cores to Disk’ (c2d) Spitzer Legacy Prograngva n
population of young stellar objects (YSO) was uncoverednegion
of 0.5 ded in the Serpens Molecular Cloud. This sample contains 150
bright YSOs with infrared excess, having a broad range of
temperatures and luminosities, making Serpens a uniggettagion
for obtaining a complete, well-defined sample of multi-wiangth
observations of young stars in a possible evolutionary secg.
Follow-up complimentary observations in the optical, head
mid-infrared (Spitzer IRS GO3) have allowed us to charamtethe
central stars, as well as the surrounding disks. The shapslape of
the midinfrared excess provide information on the flaringrgetry of
the disks. The spectral features give constraints on graintg and
mineralogy, which in turn probes heating and radial mixihige
presence of PAH features traces UV radiation, whereasiht Bry
are used as diagnostics of accretion. Assuming that thewtdrin a
small region are nearly coeval, this provides direct ca@msts on the
importance of environment and initial conditions on diskletion.
We are studying this rich population in order to connect tradion
of the disks with the evolution of their harboring starseatpting to
establish the mechanisms that determine the evolutiorapyence of
protoplanetary disks.

More information: oliveira@strw.leidenuniv.nl
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The co-evolution of black holes and starbursts
at low and high redshift

Roderik Overzier!

IMax-Planck Institute for Astrophysics, Karl-Schwarzddkdtrasse 1,
D-85741, Garching, Germany

Using a large UV-optical survey, we have constructed a saml
relatively nearby galaxies that is remarkably similar te lttigh
redshift population of “Lyman-break galaxies” in most picgs
properties. The nearby sample may offer a unique view onithegss
of formation of galaxies in the early Universe, as it is muessllimited
by the effects of physical resolution and sensitivity conepleto similar
studies at high redshift. We find evidence for the presen¢aefk)
AGN buried deep inside massive starburst regions. Our fgedin
establish a link between collisions of gas-rich galaxieg;ddight
starbursts, star clusters and the formation of intermediatss black
holes. | will discuss the possible implications for galagyrhation in
the high redshift universe.

Publication status: Overzier, R.A. et al. 2008, ApJ, 677, 37; Overzier,
R.A. et al. in prep.

More information: overzier@mpa-garching.mpg.de

60



Probing standard accretion theory with
accreting pulsars

A. Patruno!

Lnstitute Anton Pannekoek, University of Amsterdam

Publication status:

More information:; a.patruno@uva.nl

61



Extra-Planar Hl in the Inner Milky Way:
New High-Resolution Data

Y. Pidopryhora!, F.J. Lockman?, M.P. Ruper?

1 Joint Institute for VLBI in Europe, Netherlands
2National Radio Astronomy Observatory, USA

A number of Galactic HI halo clouds were studied in high radoh
using the Very Large Array (VLA), with the Green Bank Telegeo
(GBT) providing the short-spacing flux. Two of them which ise®
belong to the Ophiuchus superbubble were observed in bottu@a
configurations yielding= 30 arcsec resolution. Analysis of their
structure and physical parameters provides useful infobomabout
the disk-halo transition region as well as possibly revieorigins of
the lower Galactic halo HI cloud population.

Publication status: in preparation

More information: pidopryhora@jive.nl
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Mathematical modelling of jets with a view to
physically fitting observed black hole systems

P. Polko!, S.B. Markoff!

1 Astronomical Institute “Anton Pannekoek”, University ofilsterdam

Stellar mass black hole systems share many characteristics
supermassive black holes in the centre of galaxies, hovikegdime
scales are much shorter. Therefore stellar mass black higg hold
the key to understanding their effectively frozen supegivas
counterparts.

Aspects that are currently poorly understood are the primhuc
mechanisms and energy contents of the jet. Using a semytanedde
based on the full magnetohydrodynamic equations, we holxektthe
conditions around the black hole, like the geometry and tratpre of
the accretion disc and corona, to the characteristics géthkke the
density and velocity of the matter and strength and geonaétitye
magnetic field. Eventually by fitting the model to observasibdata,
we hope to be able to provide these physical parametersdor th
observed systems.

I'll present an introduction to the problem, the model used the
results so far.

More information: P.Polko@uva.nl, http://www.astro.uvasfolko
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The Lost Siblings of the Sun

Simon Portegies Zwart
! Astronomical Institute Anton Pannekoek, University of Asrslam

The anomalous chemical abundances and the structure of the
Edgewood-Kuiper belt observed in the solar system comstingi
initial mass and radius of the star cluster in which the sug ban to
M ~500t0 3000 Mg andR ~ 1 to 3 pc. When the cluster dissolved
the siblings of the sun dispersed through the galaxy, byttmained
on a similar orbit around the Galactic center. Today thesmes $tide
among the field stars, but 10 to 60 of them are still presertinvi
distance of~ 100 pc. These siblings of the sun can be identified by
accurate measurements of their chemical abundancesppssind
their velocities. Finding even a few will strongly constrdhe
parameters of the parental star cluster and the locatidreitGalaxy
where we were born.

Publication status: Submitted to ApJ Letters

More information: S.F.PortegiesZwart@uva.nl
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Decoupling in line driven stellar winds of hot
massive stars

L. Rasmijn!, A. de Koter?, L. Muijres *
1 Astronomical Institute Anton Pannekoek, University of Asrslam

Metal rich massive stars launch powerful hypersonic ousldwring
most of their evolution, emit vast quantities of hard, iangzradiation,
and enrich the space around them with heavy nuclei.

The first stars that ever formed are predicted to be very nabsit
practically metal-free. Due to a lack of metals to drive tl¢flow,
their stellar winds are expected to be very weak.

In very weak (low density) winds a decoupling may occur ofidimat
actively participate in the wind driving (typically metafsom ions
that are passive, but that represent the bulk of the plasmahfidrogen
and helium). Depending on the location in the wind where the
decoupling occurs, this may affect the mass loss rate oetheital
velocity of the decoupled ions.

In this poster we explore the parameter space in which ddicgumpay
occur in terms of the stars position in the Hertzsprung-Bllidgagram
and metal content.

More information: Irasmijn@science.uva.nl

65



Simulating the universe on an intercontinental
grid of supercomputers

Steven Riedet?, Derek Groen'2, Simon Portegies
Zwart 23

1 Astronomical Institute “Anton Pannekoek”, University ofiisterdam,
Amsterdam, The Netherlands

2Section Computational Science, University of Amsterdammsterdam, The
Netherlands

3Sterrewacht Leiden, P.O. Box 9513, 2300 RA Leiden, The Nkthds

Understanding the universe is hampered by the elusiverfigsswost
common constituent, cold dark matter. Almost impossibletiserve,
dark matter can be studied effectively by means of simutadiod
there is probably no other research field where simulatieiddhto so
much progress in the last decade. Simulating the formafion o
large-scale structures in the universe, however, is stitlalenge due
to the enormous dynamic range in spatial and temporal coates,
and due to the enormous computer resources required.

We deal with these requirements by connecting two superatenp
via an optical network and make them operate as a single machi
which is a challenge, if only for the fact that both the supenputers
of our choice are separated by half the planet, as one isslddat
Amsterdam and the other is in Tokyo.

More information: steven@rieder.nl,
http://www.2048x2048x2048.0rg
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First-Light Observations of Protoplanetary
Disks with the Extreme Polarimeter

M. Rodenhuis!, H. Canovas, S.V. Jeffers, C.U. Keller!

1Sterrekundig Instituut Utrecht, Princetonplein 5, NL-838C Utrecht, The
Netherlands

The Extreme Polarimeter (ExPo) is an imaging polarimetettfe
study of circumstellar disks and possibly exoplanet daraturrently
under development at the University of Utrecht. The aim ef th
instrument is to achieve a contrast ration of t®etween the
unpolarized starlight and the polarized source. The insént works
at visible wavelengths and provides a field of view o2 arcsec.
After a short overview of the instrument design, we will presthe
results obtained during the first light observations at thiiafh
Herschel Telescope in La Palma. These include observaifons
protoplanetary disks around the young stars AB Auriga, \BL68gni
and SU Auriga.

Publication status: In preparation

More information: m.rodenhuis@uu.nl, www.astro.uu.nl/expo
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Air travel and thrombosis: experiments at
10000 meter altitude and on the South pole

F.R. Rosendaal

I _eiden University Medical Center

Immobilisation is a well established cause of venous thrasig)
which is obstructive clot formation in the legs, often enisiog to the
lungs. Interest in air travel as a potential cause of thragisbonly
arose recently, when a young woman died of pulmonary emhbolis
shortly after arrival at Heathrow Airport, following a 2@-tight from
Australia. A recommendation in the House of Lords led to the
WRIGHT (WHO Research Into Global Hazards of Travel) praject
conducted by researchers from Leiden and Amsterdam. The mai
goals were to establish whether the risk was indeed elevatezther
risk groups could be identified by constitutional and bebaral
factors, such as body height, weight, age, sex, geneticutat@mn
variants, exercise, alcohol intake, sleep medicatiort. ¢¥dahe project
focussed on alternative mechanisms besides immobilisatiere
were indications from previous studies that hypobaric kyaas
exists in an airplane at high altitude, activates bloodicigt
Therefore, a lab was built in a Boeing 757 and blood tests wene
during a flight, and blood was examined in participants of the
Concordia project of the European Space Agency on Antar,diic
study prolonged exposure to mild hypoxia.

More information: F.R.Rosendaal@lumc.nl
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The solar chromosphere
R.J. Rutten®?

Lsterrekundig Instituut Utrecht
2Institute of Theoretical Astrophysics, Oslo

The solar chromosphere is widely seen as the most complereeqg
the atmosphere of our star, being the one where magnetiss tader
from radiation hydrodynamics as major structure and dyoamgent.
I will review recent developments based on movies from theebu
Open Telescope and imaging spectrometry at other teles@opkeon
numerical MHD simulations performed at Oslo. Togetherséhe
provide exciting progress and excellent prospects afteadkes of
bewilderment.

Publication status: 2008SoPh..251..533R, 2009ApJ...694L.128L,
Cauzzi et al. A&A in press

More information: R.J.Rutten@uu.nl, http://www.astro.uuatltten
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Captured at millimeter wavelengths: a flare
from the Classical T Tauri star DQ Tau

D.M. Salter!, M.R. Hogerheijde', and G.A. Blake?

1| eiden Observatory, Leiden, NL
2Caltech, Pasadena, USA

For several hours on 2008 April 19, the T Tauri spectroscbiiary
DQ Tau was observed to brighten, reaching a maximum detélated
of 468 mJy and likely making it (briefly) the brightest objatt3 mm
in the Taurus star-forming region. We present the light ewiva
rarely before observed millimeter flare originating in tlegion around
a pre-main-sequence star, and the first from a classical fi @ We
discuss the properties and nature of the flaring behavidrarcontext
of pulsed accretion flows (the current picture based largelgtudies
of this object’s optically variable spectrum), as well aggmetospheric
re-connection models (a separate theory that predictsmaikr flares
for close binaries of high orbital eccentricity). We bebdhat the flare
mechanism is linked to the binary orbit, and therefore pkcioDQ
Tau makes a strong case for multi-wavelength follow-upistid
performed in parallel, of future flares to help determine tbe
magnetospheric and dynamical interactions in a protorpisystem
are independent.

Publication status: Salter et al. 2008, A&A, 492, L21-24

More information: demerese@strw.leidenuniv.nl
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The resolved cluster formation efficiency in
M51

R.A. Scheepmaket

Isterrekundig Instituut Utrecht, Utrecht University

Publication status:

More information: R.A.Scheepmaker@uu.nl
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Constraint on the Value of Fine-Structure
Constant

Sweta Shal, Jarle Brinchmann'

1| eiden Observatory, Leiden University, P.O. Box 9513, 2B@0Leiden, the
Netherlands

We present a study of fine structure constant evolution usilagge
sample of Sloan Digital Sky Survey spectra. This work is aem®sion
of Bahcall et al (2004) where we include star-forming gataxand
quasars in order to provide a robust low-redshift constiairthe value
of the fine structure constant. Two independent analyses lxaen
developed to check for systematic uncertainties usingraopai
forbidden [OlIl] emission lines. One of the objectives iptovide a
stronger constraint on the variation of the fine structurestant with
redshift using high redshift spectra.

More information: shah@strw.leidenuniv.nl
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Detection of PAH emission in S-type AGB
stars

K. Smolders!, J. Blommaert!, L. Decin!2, H. Van
Winckel!, S. Hony?

Hnstituut voor Sterrenkunde (IvS), Katholieke Univeriiteeuven,
Celestijnenlaan 200 D, B-3001 Leuven, Belgium

2Universiteit van Amsterdam, Sterrenkundig Instituut "&mtPannekoek,"
Kruislaan 403, 1098 SJ Amsterdam, The Netherlands

3Service d'Astrophysique, CEA Saclay, Bat.709 Orme des $iteng, 91191
Gif-sur-Yvette, France

Polycyclic aromatic hydrocarbon molecules (PAH) have haeserved
in many astrophysical environments where carbon rich rizdisr
exposed to UV photons. Our recent detection of PAH emissiaur
Spitzer spectra of the circumstellar shells around 5 cayp8-AGB
stars came therefore as a surprise: the UV radiation fieltlseest cool
objects is negligible, much too dim to excite the PAH molesulThis
PAH emission therefore poses some very fundamental qusstmw
are these PAH'’s formed, what is their link to PAHs in the istellar
medium, how are they excited and why do we see them aroune thes
special AGB stars only, and not around carbon-rich AGB stars
around the bulk of our S-star sample (all with C/O ratio’syvelose to
1).

Publication status: in preperation

More information: kristof.smolders@ster.kuleuven.be
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X-ray jets from the X-ray binary Cir X-1
P. Solertt

1 Astronomical Institute “Anton Pannekoek”, University ofiisterdam

Cir X-1 is an accreting neutron-star binary system thatgihi
ultra-relativistic arcsec-scale radio jets and an extdradtemin-scale
radio nebula. Heinz et al. (2007) have shown an X-ray excess o
armin-scale prominent on the side of the receding radid/jetpresent
the results of the analysis of two Chandra observationsioXdli
performed in 2007, where we clearly detect X-ray structbiah on
the side of the approaching and the receding radio jet. Qiecten
clearly confirms that neutron-star binaries can be as «fticie
black-hole binaries in producing X-ray outflows, despiteith
shallower potential.

Publication status: Soleri et al. (2009), MNRAS in press

More information: p.soleri@uva.nl,
http://staff.science.uva.nlpsoleri/
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Spitzer IRS constraints on Lambda Bootis
stars:
debris disks or diffuse interstellar clouds

M. Spijkman?, Dr. |. Kamp!
IKapteyn Astronomical Institute, Groningen, The Nethedkan

The abundance pattern aBootis stars may be physically connected
to their infrared excess. We investigate the circumsteltaironment
of a sample of\ Bootis stars in an effort to distinguish between
different scenarios. If a debris disk gives rise to the irdteexcess, the
A Bootis phenomenon may be related to the properties andtevolof
the disk and be circumstellar in origin. On the other hanthef
anomalous abundance pattern is a result of selective aotat
interstellar gas, the infrared excess may be caused by enstiellar
reflection nebula. SED modeling alone is not sufficient tosti@in the
properties of the stellar environment. Therefore we haviopaed a
spectroscopic study with Spitzer IRS data to analyze thepomition

of the surrounding material of Bootis stars. This analysis also
included a search for PAH features, since they would be a clea
indication of the presence of interstellar matter.

More information: spijkman@astro.rug.nl
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Adaptive Optics in Antarctica
R. Stuik!

1|_eiden Observatory, Leiden University, Leiden, The Neltres

Astronomical observations from the earth can be severalydred by
turbulence in the atmosphere, limiting the median resofytven on
excellent sites and using the largest telescopes, to @5-0.
Measurement campaigns on several locations on Antarciioa h
shown that excellent seeing conditions exist, providirsgphations of
0.2T, if measured above a thin, turbulent boundary layer. Furtiore,
these conditions are provided over a large field. Using edhe
Adaptive Optics (AO) system, by putting the telescope ongeno
tower—similar to the DOT—, or a combination of both, a tetgmccan
be constructed that provides an excellent resolution axteemely
large fields, making an Antarctic telescope the ultimateeyr
machine. These conditions, combined with the low sky bamlgd in
the infrared and the long Antarctic winter make an AntarAtiaptive
Telescope an excellent choice for many deep surveys and
high-resolution follow-ups. In this paper | provide theuks of
simulations performed to investigate the optimal confitjarefor an
Antarctic Adaptive Telescope for Infrared surveys

More information: stuik@strw.leidenuniv.nl
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Systematic errors in the astrometric
measurements on damaged Gaia CCDs

C.A. ter Haar!, Th. Prod’homme!, A. Brown!

I _eiden Observatory

When Gaia is in orbit it is exposed to solar wind protons, Whic
damage its CCDs. The radiation damage creates so calleditréype
pixels of the CCDs. These traps capture electrons, andsedahem at
a later time. The release time ranges from milliseconds talleds of
seconds, decreasing the charge transfer efficiency ardinting
systematic errors in the astrometric measurements.

The positions of stars are shifted (centroid bias) and sdtieeo
charge on the CCD is lost (charge loss). This can add up toteodgn
bias of 10 mas and a charge loss of 20% for a magnitude 14 star,
while the objective of Gaia is a an astrometric precision®@23u.as
for this magnitude.

We describe an investigation into the behaviour of the syate
errors using the computer model CEMGA, developed by Th.
Prod’homme in Leiden.

More information: terhaar@strw.leidenuniv.nl
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Void Merging Tree
Esra Tigrak!, Rien van de Weygaert

IKapteyn Astronomical Institute, University of Groning¢he Netherlands

Voids are a major component of the large scale Universe. &helye
out of the underdensities in the primordial Universe. Ingtendard
hierarchical structure formation scenarios, their evotuts highly
dependent on their internal substructure. Voids emergeigir the
gradual merging with neighbouring voids, while small voiids
overdense regions disappear as a result of collapse whigkhavn
by Sheth and van de Weygaert (2004). The complex hieratchica
evolution of the void population can be modelled by the edézhPress
Schechter formalism (Press and Schechter, 1974; Bond &8aAll).
Following the Lacey and Cole description of the mergingdrigbf
dark halos (Lacey and Cole, 1993), we have extended theidlism
in to an analytical framework to describe the more comples vo
merging history.

In this poster we will present our results and illustratesrth
significance. This results will be used for the interpretatind
analysis of large N-body simulations and shed light on tleednchical
development of the morphological constituents of Cosmic.

Publication status: in preparation

More information: tigrak@astro.rug.nl
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Agl X-1 and its identity problems

V. Tudosé, R. Fender, M. Linares?, D. Maitra 3, M.
van der Klis?

LASTRON, the Netherlands
2University of Southampton, UK
3University of Amsterdam, the Netherlands

We study the accretion/ejection processes (i.e. disadjigpkng) in the
neutron star X-ray binary (NSXRB) Agl X-1 via a multi-wavaligth
approach. We use in the radio band the publicly availablg Warge
Array (VLA) archive containing observations of the objeetleen
1986-2005, in the X-ray band the archival Rossi X-ray Timing
Explorer (RXTE) data between 1997-2008, and in optical (Ripa
observations with the Small and Moderate Aperture Research
Telescope System (SMARTS) recorded between 1998-200feIn t
combined data set we find three outbursts for which
quasi-simultaneous radio, optical (R band) and X-ray deitst and
focus on them to some extent. We provide evidence that tlcdetis
coupling in Agl X-1 is similar to what has been observed ircklhole
X-ray binaries (BHXRBS), at least from the point of view o&th
behaviour in the hardness-intensity diagrams (the hysiteedfect
included), when the phenomenology of the jet is taken intmant.
Although based on a very small number of observations, @fdday
correlation seems to exist for this system, and it is diffiéthan the
one found for another atoll source, 4U 1728-34, but intérght
enough is close to the correlation obtained for several BEXRNo
significant correlation is found between the radio and ap{iR band)
emissions. We also reveal evidence that Agl X-1 shows si§aswere
drop in radio flux above some X-ray luminosity. This has beeted
only once before in a NSXRB, in 4U 1728-34, but it is commonly
observed in BHXRBSs, and suggests that from this point of view
NSXRBs can mimic the behaviour of BHXRBSs in suppressing #te |
in soft/disc-dominated X-ray states.

Publication status: submitted to MNRAS

More information: tudose@astron.nl
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Post-AGB stars in the LMC: preliminary
results of our extensive sample study

E. van Aarle!, P. Wood, T. Lloyd-Evans?, H. Van
Winckel!, M. Matsuura®, A. Zijlstra

!instituut voor Sterrenkunde, Katholieke Universiteit ken

2Australian National University, The Research School ofésomy and
Astrophysics, Mount Stromlo Observatory

3School of Physics and Astronomy, University of St. Andrews
4National Astronomical Observatory of Japan

5Astrophysics Group, School of Physics and Astronomy, Thizéssity of
Manchester

Post-AGB stars are key objects in the study of the dramatoital
and morphological changes of stars on their ascent on thenpistic
Giant Branch (AGB) and subsequent evolution towards thed®ay
Nebulae stage. The detected variety of the Galactic sanfiple o
post-AGB stars is so large that there is no consensus on hew th
detailed studies of individual objects are linked by evioluary
channels. The evaluation is complicated by the fact thadlistances
and hence luminosities of the Galactic objects are poorbnkm To
overcome this problem we focus on post-AGB stars of the LMi@. V
cross-correlation of the SAGE-SPITZER catalog with optiedalogs
we selected a sample of 327 post-AGB candidates based on thei
colours and we determined the fundamental properties afeheal
stars using low-resolution optical spectra. Now, we ardyshg a
subsample at high spectral resolution to connect the aecpositions
in the HR diagram with the detailed chemical compositioatstellar
surface, the intrinsic metallicity and the chemical sigmatof the
circumstellar gas and dust. Preliminary results of thiseuwill be
presented.

Publication status: in preparation

More information: els.vanaarle@ster.kuleuven.be

80



Ten years of NOVA as Top Research School
and its importance for Dutch Astronomy

Ed P. J. van den Heuvel

1 Astronomical Institute Anton Pannekoek, University of Asrslam

In 1998 the Netherlands Research School for Astronomy NQWA a
five other research schools in the Netherlands were selbgted
interdisciplinary international jury for special fundibg the Dutch
Government as "Top Research Schools", starting in 199% §pecial
funding has been vital for the research of the astronomypgau
Dutch Universities and has enabled them to participate poitant
national and international instrumentation programs KltESO-VLT,
ALMA, James Webb Space Telescope and LOFAR.

This presentation reviews the role of NOVA and its place i th
tradition of Dutch astronomy.
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The UV Luminosity Function at z=3-5
R.F.J. van der Burg!, H. Hildebrandt!

1| eiden Observatory, Leiden University

We use very deep multicolour imaging to identify u’, g’ and r’
dropouts in the CFHT Legacy Survey Deep fields, after which we
determine how the ultraviolet galaxy luminosity functicaries over
cosmic time. Because of its close relationship to the stamdtion
rate, such a study can bring more understanding about th&qathy
processes that govern star formation.

The survey covers 4 square degrees in 4 independent patclies o
sky, to such a depth that galaxies with luminosities botbweind
above the characteristic luminosity L* can be studied.

The sample completeness function is determined for each fal
several amounts of dust attenuation and for several mods|, aghere
we make use of the Bruzual & Charlot spectral synthesisrjbra
The number counts are corrected for incompleteness, aftietwvthe
ultraviolet galaxy luminosity function can be determinadagfunction
of cosmic time. We find a significant increase in the charastter
luminosity from z-5 to z~3, indicative of a hierarchical build-up of
galaxies.

Publication status: in preparation

More information: vdburg@strw.leidenuniv.nl,
http://www.strw.leidenuniv.nl/"vdburg/
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Multiplicity of Herbig Ae/Be stars - a survey

Nicole S. van der BlieK, Bernadette Rodgers,
Sandrine Thomas, Greg Doppmanrt, Jerome BouvieP

!NOAO-South

2Gemini Observatory
3Lick Observatory
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5Observatoir de Grenoble

One of the most interesting constraints on star formatiodetsocomes
from the study of multiplicity of young stars as a functionmoéss.
While multiplicity studies of low-mass T Tauri stars haveshejuite
exhaustive, an unbiased and systematic investigation tfpiicity
among intermediate-mass Herbig Ae/Be (HAEBE) stars ik stil
lacking. We are therefore conducting a photometric andtspsaopic
survey of HAEBE stars to detect companions, establish gteisical
association with the primary and investigate their prapertThe
frequency and degree of multiplicity of HAEBE systems wilbpide
new constraints on their formation mechanisms. In this pajge
present the survey and some of the first results, based on high
resolution NIRI/Altair imaging data and GNIRS spectroscaata.

Publication status: in preparation

More information: nvdbliek@ctio.noao.edu
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How global hot and cold accretion rates affect
the cosmic star formation rate

Freeke van de Voort, Joop Schayé
LSterrewacht Leiden, Leiden University, The Netherlands

The global star formation rate (SFR) in the universe is kntmarop
sharply after: = 2. We present evidence from a smoothed particles
hydrodynamics simulation that this decline is driven by elide in the
accretion of cold gas onto haloes. Cold (hot) accretioné¢sedion of
gas with maximum temperature below (above)1&. The amount of
gas accreting ontolaaloin the cold mode peaks at~ 3 and
dominates the growth of haloes at high redshift. It is oventeby the
global hot accretion rate at~ 2, which peaks at ~ 1. Both the total
global accretion rate and global hot accretion rate staghityu
constant down ta = 0, whereas the global cold accretion rate
declines. The drop in the global SFR must be the direct restiite
decrease in the global cold accretion rate. Cold accretionidates
the growth ofgalaxies

Publication status: in preparation

More information: fvdvoort@strw.leidenuniv.nl,
http://www.strw.leidenuniv.nifvdvoort
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High resolution numerical hydrodynamics
and the circumstellar medium

A.J. van Marle!, R. Keppens, Z. Meliani!

Lcentre for Plasma Astrophysics, K.U. Leuven, Celestijaanl200B, Bus
2400, B-3001, Leuven, Belgium

Using modern numerical techniques we can run numericallaioas
of hydrodynamical interactions in the circumstellar mexliat a higher
resolution than was previously possible. This allows usitly fesolve
instabilities in such interactions, which can help us todoice accurate
and detailed results that can be compared with observatauns
results show that even in 1D the small scale of some features
necessitate a high local resolution. The need to maintaimigsh
resolution while moving on to 2D and 3D simulations makes it
imperative to use and adaptive mesh grid (AMR) as well asnskie
parallelization in order to reduce computation times.

Eventually, we intend to combine these results with sinsilarulations
of such events as supernovae and gamma-ray bursts. This iezsul
then be used to determine if and how the circumstellar medium
influences the observations of these events.

Publication status: NAC 2009

More information: AllardJan.vanMarle@wis.kuleuven.be
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S-process branching in AGB stars

M.A. van Raai !, M. Lugaro 2, A.l. Karakas ®, D.A.
Garcia-Hernandez*, and D. Yong?

Isterrekundig Instituut, University of Utrecht, Postbu€80, 3508 TA
Utrecht, The Netherlands

2Centre for Stellar and Planetary Astrophysics, Monash &lsity, Clayton
3800, Victoria, Australia

3Research School of Astronomy and Astrophysics, Mt. StraBtiservatory,
Cotter Rd., Weston, ACT Australia

4Instituto de Astrofisica de Canarias, La Laguna (Teneriispafia

The slow neutron capture processg{rocess) is a nucleosynthesis
process that occurs at relatively low neutron density shahdnce an
unstable isotope is created it decays before it capturgbanoeutron.
This way stable isotopes heavier than Fe are produced byngovi
along the valley of beta stability in the chart of the isotepdowever,
some isotopes have decay times that are so long that, deygesnlihe
neutron density, they can capture another neutron befeyabuld
have decayed. These isotopes are known as branching pbards.
such isotopes aréRb and®*Kr, their capturing a neutron before
decaying results in a higher overall Rb abundance than yfwoaild
have decayed first. Massive asymptotic giant branch (AGB¥st
(mass higher thasr 5 M) have higher neutron densities in the
relevant area than less massive AGB stars and should thersthibit
higher relative rubidium abundances. A recent survey ofgelaample
of massive Galactic AGB stars indeed shows that significant
overabundances of rubidium (up to 100 times solar), but ipeadar
zirconium, are present in these stars. We try to match these
observations using our theoretical model.

Publication status: “Rubidium and Zirconium Production in Massive
AGB Stars” AIP Conference Proceedings, Volume 1001, pp-13®
(2008), full refereed article in prep.

More information: M.A.vanraai@phys.uu.nl
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2D MHD model of solar atmosphere

T. van Wettum !, T. Aiouaz!

Isterrekundig Instituut, Universiteit Utrecht, P.O. Box080, 3508 T A
Utrecht, The Netherlands

The Sun’s magnetic field is the source of most of the solaviactiThe
interaction of magnetic fields with convective flows leada &patial
organization of the magnetic flux. Most of this flux outsidespots is
concentrated in small-scale structures of large fieldagthe magnetic
elements. To study the properties of magnetic elementsheaid t
effects on the solar atmosphere, we employ a 2D
Magnetohydrodynamics(MHD) model including the solar agpitere
all the way from the upper chromosphere to the solar coroha. T
plasma in the model is treated in the single-fluid MHD appmadion.
The state of the plasma is predicted using the Versatile étitve Code
(VAC). Spatial and temporal discretizations are all beiegmnd order
accurate. This model aims to relate the thermodynamic aectisph
properties of magnetic elements to current observatibns, t
improving their interpretation.

Publication status: in preparation

More information: wettum@phys.uu.nl
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A new CO photodissociation model applied to
circumstellar disks

R. Visser', E.F. van Dishoeck?, J.H. Black®

I _eiden Observatory
2MPE Garching
30nsala Space Observatory

Carbon monoxide is efficiently destroyed by ultravioletiagidn.
Because this process is dominated by absorption in disiinets it is
subject to self-shielding: at a given column depth, thedibecome
optically thick and CO can no longer be dissociated. CO radlyur
occurs in six isotopic variants. The more abundant a varinatsooner
it becomes self-shielding. This leads to a zone in many astrical
objects where atomit?C and'0 are less abundant than the rarer
isotopes®C, 170 and C30. When these atoms are incorporated into
other molecules, the products can obtain carbon and oxygéngde
ratios vastly different from the interstellar medium. Wegent here a
fully revised CO photodissociation model. We couple it tdhamical
network to analyse the isotopic behaviour in a circumateliisk and to
explain the anomalous oxygen isotope ratios found in sonteaniges.

Publication status: A&A, submitted

More information: ruvisser@strw.leidenuniv.nl,
http://www.strw.leidenuniv.niruvisser/co/
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Internal and external shocks of the
ultra-relativistic shells in the afterglow phase

A. Vlasis!

Lcpa, Department of Mathematics, KU Leuven

Publication status:

More information: Alkis.Vlasis@wis.kuleuven.be
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Firestorms and starquakes: the dangerous life
of a neutron star

Anna L. Watts!

1 Astronomical Institute “Anton Pannekoek”, University ofilsterdam

On December 26 2004, an earthquake off the western coashuditBa
triggered a deadly tsunami. The tremor was so violent thattithe
Earth ringing for days afterwards, enabling seismolod@ststudy the
interior of our planet. Less than 48 hours later, the Earth by the
brightest burst of gamma-rays even recorded. The causerdustke
on a neutron star with an ultra-intense magnetic field, 50,00
light-years from our solar system. And just as on Earth, treke left
the star ringing with seismic vibrations - the first time thad ever
been observed. This has opened up a new way of studying these
fascinating stars, with their crushing gravity, exotic leac physics
and enormous magnetic fields. | will discuss what we are legrn
from neutron starquakes, triggered by everything from neéigfilares
to thermonuclear explosions, and outline what we hope twosier
with future observations using both electromagnetic amaditational
wave astronomy.

More information: A.L.Watts@uva.nl,
http://www.astro.uva.ntawatts
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Optical Spectroscopy of the Red Rectangle
nebula compared to LIF spectroscopy in the
laboratory

Nadine Wehres (1), Claire Romanzin (2), Hans van
Winckel (3), Harold Linnartz (2), A.G.G.M Tielens (2)

Ikapteyn Astronomical Institute, Groningen, The Nethedkan
2Sackler Laboratory for Astrophysics, Observatory Leidgme Netherlands
3Instituut voor Sterrenkunde, Katholieke Universiteit ken, Belgium

We obtained optical spectra of the Red Rectangle protoepday
nebula at 3, 7, 16 and 20 arcsec distance to the central starthe
EMMI spectrograph on the NTT in La Silla, Chile. The obseiwas
cover the range between 550 and 700 nm and thus show the ERE
(extended red emission) of the source. Superimposed orREeNe
find narrow emission features. Up to now an identificatiomeking.
A correlation between these features and the diffuse ieiéasbands
has been suggested by Scarrott et al. (Mon. Not. R. astr, Z5f,
1992) and Sarre et al (Science, 269, 1995). Our approaclt@tpare
the optical emission spectra of the Red Rectangle to Laskeickd
Fluorescence (LIF) spectra of carbon chain molecules obdkin the
laboratory, using time gated fluorescence spectroscopy of a
supersonically expanding plasma. The first results arespted.

Publication status: in prep.

More information: wehres@strw.leidenuniv.nl

91



Observational Disk Dynamics of Late-Type
Galaxies

Kyle B. Westfall':?3

I'National Science Foundation (USA) International Rese&edtow
2University of Wisconsin—Madison, Madison, WI, USA
3Kapteyn Astronomical Institute, Groningen, the Nethedlkan

We measure 2D plasma and stellar kinematics for a set of seamty
face-on, late-type galaxies obtained via WIYN SparsePak
spectroscopy. The primary objective in the analyses okthesa —
taken as part of the larger Disk-Mass Survey (M. Bershady and
M. Verheijen, Co-PIs) — is to establish the radially depericellar
velocity ellipsoid (SVE) in each galaxy disk. Such analyaescrucial
to the overall goal of the Disk-Mass Survey — a breaking of the
disk-halo degeneracy using dynamical disk-mass surfatsitis
measured via vertical velocity dispersions — and provide=alth of
insights into the dynamical state of each galaxy disk. Henge
comment on (1) our analysis techniques and results for tHe &V
each disk and (2) departures of the observed line-of-sigb§j stellar
kinematics from our idealized determinations of the SVE.the
latter, we often find a break in the LOS stellar velocity disjen that
imply dynamically distinct characteristics in the outesldi of
late-type galaxies.

Publication status: Westfall 2009, Ph.D. Thesis

More information: westfall@astro.rug.nl

92



The shocking truth about star formation as
revealed by warm COCHAMP' Mapping

U. Yildiz!, E. F. van DishoecK, L. Kristensen!, T. van
Kemper?, A. Bellochée, R. Guster?

1| eiden Observatory, Leiden University, P.O. Box 9513, 2B@Q Leiden,

The Netherlands

2Harvard University/CfA, 60 Garden St., Cambridge, MA 02188A
3Max-Planck Institut fAur Radioastronomie, Auf dem Hiigel 69, 53121 Bonn,
Germany

Stars form by gravitational collapse of dense gas in modealbuds.
In the early stages, the protostar is surrounded by a caligesvelope
and a disk through which material is accreted onto the grgwiar. In
subsequent stages, this envelope is dispersed by outflosvdigk
grows and the young stellar object brightens. Characteyithiese
different components (envelope, disk, outflow) of low-m¥S©Os is
therefore important for understanding the early stagetaof s
formation. Here we present observations of highly excitéd C
emission done with thEHAMP* 650/850 GHz array receiver at APEX
in Chile of two low-mass protostars NGC1333 IRAS 4A/4B whiark
located in Perseus (D=250 pc). The large-scale maps cleasbal the
powerful CO outflows through the red and blue line wings. Hasve
on the source positions and around the outflows we find narrow
guiescent CO emission implying that UV photons heat the §#s0
outflow cavity walls to higher temperatures, but are unable t
dissociate the CO molecules. These CO maps generate nghtssi
for understanding the interactions between outflows andlepes,
which also affect the chemistry.

Publication status: Yildiz et al., A&A, in prep.

More information: yildiz@strw.leidenuniv.nl,
http://www.strw.leidenuniv.niyildiz
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