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Executive summary 

Astronomy at the Dutch universities, united in the Netherlands Research School for Astronomy (NOVA), strives to be of the highest international standards. Its collaborative and coherent research activities are centered around the theme 'The lifecycle of stars and galaxies: from high redshift to the present' which contains three interconnected programs executed by three national networks of researchers: (1) Formation and evolution of galaxies; (2) Formation of stars and planetary systems; and (3) The astrophysics of black holes, neutron stars and white dwarfs. These programs are led by key researchers with a strong scientific record. Dutch astronomy is very productive, with publication rates a factor of 2-3 above the worldwide average over the past decade. Its quality, as measured through various citation analyses and other indicators of leadership, is at the level of the top US universities. Dutch PhD students compete successfully for the most prestigious fellowships worldwide and find good jobs in astronomy and elsewhere in society. Their median PhD period is 4.3 yr and the completion fraction is >95%.
New discoveries in astronomy are made possible by new observational facilities; instrumental developments, in turn, are driven by astrophysical questions. Access to world-class telescopes across the electromagnetic spectrum is vital to Dutch astronomy, and NOVA astronomers are fortunate to have access to major telescopes (VLT, ALMA, HST, XMM-Newton, Gaia, Herschel, JCMT, WSRT, LOFAR) through government funding lines which do not impact directly on university funding. In the present system NOVA and the universities, the NWO-funded institutes ASTRON and SRON, NWO and the Ministry of Education, Culture and Science (OCW) each have complementary roles in realizing, running and providing access to these facilities.

NOVA's strategic choices of research areas drive national decisions on instrumentation for these world-class telescopes. NOVA invests in personnel at all levels from professor to PhD student with observational, theoretical, computational and technical expertise to obtain the best science from these facilities. In the area of instrumentation, NOVA focuses on ESO-related projects, but it also supports a variety of other projects driven by university astronomy, ranging from specialized back-ends for WSRT and enabling LOFAR for astronomy to high-profile instruments like JWST-MIRI. Each project is led by a university PI, ensuring that science drives instrumentation. Over the reporting period, several instruments have been delivered (largely on time and within budget) and some have already led to exciting scientific results. Strategic new hires in instrumental astronomy have significantly increased the expertise in this area at Dutch universities. The entire NOVA program has generated substantial additional outside funding, and has increased Dutch leverage and influence in the international arena. All of this is made possible by the funding through the NOVA Grant.

Astronomy inspires the general public, and Dutch astronomers take their responsibility very seriously to share their excitement and knowledge about the Universe with a wide audience through hundreds of lectures, newspaper and magazine articles, television and radio appearances, as well as educational programs for school children. Astronomy also stimulates the ‘knowledge society’ by driving technology, interacting with industry, and training PhD students in a variety of transferable skills related to mining of large volumes of data, software development, high-performance computing, project management, grant writing and strategic thinking.

Dutch astronomers are well positioned for the exciting times of discovery ahead. They have innovative research plans in all three science network areas, including in newly emerging fields such as exoplanet atmospheres and the transient radio sky, and are leading national and international multi-disciplinary programs on astroparticle physics, computational astrophysics and astrochemistry. They have made key contributions to the realization of some of the major new facilities of the next decade and are scientifically well prepared for their exploitation. NOVA also has the ambition to lead instrumentation projects for ESO's Extremely Large Telescope, the next European flagship, and significant outside funding for this ambition has been secured. A more structurally funded NOVA program at the universities is a vital component for Dutch astronomy to continue to play a leading role beyond 2013 and to allow NOVA to commit to participation in large international projects with their long (10-15 yrs) timescales.

0. Introduction

The ultimate goal of astronomy is to understand the nature, the origin and evolution of the Universe and its contents in terms of physical laws. Astronomy is a long-term endeavour of humanity that started with the first observations of the cycle of the seasons, the phases of the Moon and the wanderings of the planets. Today this has blossomed into a multidisciplinary research field that uses, sometimes drives, advances in optics, mechanical engineering, detector technology and computer and network capabilities. Recent astronomical research has revealed that the Universe is more complex than anyone ever predicted and challenges our fundamental understanding of the laws of physics. Our Universe is now thought to be composed almost entirely of dark matter and dark energy, substances so far undetected in Earth’s laboratories. The Universe is both an undiscovered horizon to be explored and a unique laboratory for investigating physics and chemistry under conditions far more extreme than can be reached in a laboratory on Earth. Astrophysicists study phenomena involving enormous scales of length and mass (the entire Universe), huge densities (e.g., neutron stars), enormous gravitational fields (black holes), ultra-high vacua (interstellar and circumstellar media), and immense energies and intense fluxes of particles and radiation (gamma ray bursts and supernovae, accreting neutron stars and black holes). The recent discovery of a large variety of exoplanets around nearby stars has revolutionized our understanding of how stars and planets form, and of the possibility for life to emerge elsewhere in the Universe. The desire and curiosity to understand this fascinating Universe is shared between astronomers and the general public, and astronomy presents a unique opportunity to enhance appreciation for the natural sciences to society. NOVA’s research program ‘The lifecycle of stars and galaxies: from high redshift to the present’ addresses several fundamental questions about our Universe and its contents in three interconnected networks.
Astronomy in the Netherlands
There are five university astronomical institutes in the Netherlands, at the Universiteit van Amsterdam (UvA), the University of Groningen (RuG), Leiden University (UL), Radboud University Nijmegen (RU) and Utrecht University (UU). All five institutes together constitute the Netherlands Research School for Astronomy (NOVA, Nederlandse Onderzoekschool Voor Astronomie). All research staff at the university institutes work together within NOVA. In addition there are the two institutes ASTRON and SRON funded by the Netherlands Organization for Scientific Research (NWO) with special missions on radio astronomy and space research, respectively, as well as the NWO Council of Physical Sciences, which supports astronomy research. NWO is a semi-governmental organization that functions as the national research funding agency and is funded almost entirely by the Ministry of Education, Culture and Science (OCW).  OCW also funds the subscription fees to the European Southern Observatory (ESO) and the science program of the European Space Agency (ESA). ESA funds the space research and technology center ESTEC, located in Noordwijk, the Netherlands.
NOVA and the university astronomical institutes
When NOVA was recognized as the national research school for astronomy by the Netherlands Royal Academy of Sciences (KNAW) in 1992, it was agreed that its legal representation ('penvoerderschap') would rotate between the participating universities in five year cycles. Accordingly, Leiden University (1992-1997), Universiteit van Amsterdam (1997-2002), and University of Groningen (2002-2007) have previously held this role. Currently NOVA is legally represented by Utrecht University for a five year period from 1 September 2007 onwards.
Incentive Bonus Scheme (NOVA Grant)
In 1998, NOVA, together with five other national research schools, received significant funding for a ten year program covering 1999-2008 through the Incentive Bonus Scheme for National Research Combinations funded by the Ministry of OCW, following a highly competitive selection process among all disciplines. In 2006, this funding was renewed for an additional 5 years for the period 2009-2013. This grant (in this document referred to as the NOVA Grant) enabled NOVA to set up its collaborative research and instrumentation program.
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3. Research environment and embedding
3.1. NOVA program overview
The research program carried out by NOVA is called 'The lifecycle of stars and galaxies: from high-redshift to the present'. It is organized along the following three interconnected thematic programs (also called networks) which together study the questions raised in the introduction:
· Network 1: Formation and evolution of galaxies: from high redshift to the present

· Network 2: Formation of stars and planetary systems

· Network 3: The astrophysics of black holes, neutron stars and white dwarfs

The NOVA Grant stimulates this research program through funding of PhD and postdoc positions and through so-called ‘overlap’ appointments for permanent staff, which make it possible to appoint successors to retiring faculty several years early.

Modern astronomy requires access to state-of-the-art observations across a wide range of wavelengths. The NOVA Grant stimulates this through the design and building of selected new astronomical instruments, through technical research and development for the next generation of instruments, and through development of specialized data reduction and analysis software. The integrated research and instrumentation program enables Dutch astronomers to obtain a rich harvest of results from ground-based and space-based facilities provided by NOVA and others, in conjunction with strong theory, numerical modeling, and laboratory astrophysics efforts. Over the last decade NOVA has revitalized optical-infrared astronomical instrument-building in the Netherlands, involving many university astronomers in the program, and has positioned itself well for participation in future major projects. The NOVA Grant also provides funding for an active workshop and visitors program, and for outreach efforts through the NOVA Information Center.
NOVA was the first research school of its kind in astronomy worldwide when it started in 1992. It has served as the example of similar activities in other countries.
3.2. Need for multi-wavelength observations
Astronomy is driven by astronomers and their ideas. Many of these ideas require new observations, instruments and technology, which are the life-blood of astronomy. The availability of increasingly bigger telescopes, more sensitive and larger format detectors, better sites for ground-based astronomy, broader wavelength coverage from space, and the opening up of large data archives accessible through the world-wide-web have enabled tremendous observational progress over the past decades. In parallel, theory and models of astronomical sources have reached new levels of sophistication, and now include a wider range of astrophysical processes in much finer detail and over a larger range of temporal and spatial scales, thanks to the enormous increase in computing power.  As a result, such models are beginning to predict observables that can be compared directly with observational data.

Astronomy differs from most other sciences in that it cannot make in situ measurements of the objects and physical processes under study. It is thus critical that astronomers in the Netherlands continue to have access to observing facilities across the electromagnetic spectrum, using remote sensing techniques to infer the properties of the objects they study. The three networks naturally have their observational emphasis at different wavelengths. For example, the ensemble of stars in galaxies is, like our Sun, best studied at visible and near-infrared wavelengths. In contrast, the birth of stars and planets occurs in highly-obscured regions which are completely dark at optical wavelengths: these objects are only clearly revealed at far-infrared and millimeter wavelengths. High-energy processes in compact objects such as neutron stars reveal themselves through X-rays and emission at radio wavelengths. Observations at these ‘primary’ wavelengths often provide samples of sources which then require follow-up at other wavelengths to understand their nature. For example, gamma ray bursts found at very high energies require follow-up at optical telescopes to identify their host galaxies. Dutch astronomers have been pioneers in such multi-wavelength studies, and it remains crucial for their research. They are also starting to exploit other than electromagnetic "messengers" through complementary astroparticle, neutrino and gravitational wave detector systems.
3.3. Observing facilities
Astronomy is among the big science disciplines that require large and expensive observing facilities that are nowadays only affordable in international and world-wide collaborations. Astronomers in the Netherlands are prominent users of the observing facilities made available through the European organizations ESO and ESA of which the Netherlands are member states. The European Southern Observatory (ESO) provides access to the Very Large Telescope (VLT), the VLT Interferometer (VLTI), the survey telescopes VISTA and VST, the La Silla NTT and 3.6m telescopes, the Atacama Pathfinder Experiment (APEX) submillimeter telescope and from 2012 onwards to the Atacama Large Millimeter/submillimeter Array (ALMA). Through ESO, Dutch astronomers have the perspective of an Extremely Large Telescope (E-ELT, planned 42m), the next ESO flagship, becoming available within a decade. The European Space Agency (ESA) provides access to the HST (optical), the X-ray observatory XMM-Newton, the gamma ray mission Integral, the far-IR Herschel Space Observatory, and in the future the James Webb Space Telescope (JWST) and Gaia (astrometric mission). Through NWO there is access to optical telescopes in the north of the Isaac Newton Group (ING) on La Palma (UK-NL-Spain; 25%) and the submillimeter James Clerk Maxwell Telescope (JCMT) on Hawaii (UK-Cnd-NL 20%; with higher angular resolutions possible through the e-SMA interferometric mode). The radio domain is well covered with access to the WSRT, LOFAR and the EVN-Joint Institute for VLBI in Europe (JIVE) interferometers, and prospects on use of the Square Kilometer Array (SKA) in the future.  Dutch astronomers are also successful in getting time on a wide variety of telescopes funded by other agencies across the world, both on the ground and in space. For all of these facilities, observing time is obtained only through a competitive proposal process, with oversubscription factors of more than a factor of 5 for the most powerful telescopes. 

3.4. Instrumentation 
There are various reasons for NOVA to be actively involved in building instruments. The first is to ensure that instruments with the required capabilities to address the major scientific questions in the areas of the three networks are built. There is no 'do-it-all-in-one' instrument. All instruments are specialized for particular measurements (e.g. wavelength range, image quality, field of view, time resolution, and spectroscopic and polarimetric capability) and designed with specific science goals in mind. For some instruments only participation in the design and construction can ensure that they become reality  The second reason is to gain expert knowledge of the increasingly complex instruments, necessary to be among the first to harvest the scientific results and, ultimately, to get the most out of the data. Third, and very importantly, the guaranteed time: in return for their staff effort contributions observatories 'pay' the institutes with privileged early access to the telescopes which enables large coherent programs with exclusive data access as well as smaller seed programs which prepares them for subsequent open time programs. NOVA policy is that the guaranteed time for NOVA-funded projects is available to the entire Dutch community, not just the groups involved in building the instruments.
Building instrumentation is also an excellent way to capitalize on the Dutch investments in the world-wide facilities made available through ESO and ESA. In fact, both organizations expect the member countries to design, build and finance the instruments that go on the billion-euro telescopes. Thus, a relatively small investment of 1-10 M€ can still have a large impact. Finally, NOVA’s involvement in instrumentation strengthens the technical expertise at the universities. This provides an opportunity for staff to get ‘hands-on’ experience with the technical intricacies and management of instrument building and it allows training of a new generation of instrumentalists. Collaboration with nearby physics groups provides fertile ground for technical innovation. The lack of involvement of university staff in instrument building was cited by the 1996 astronomy foreign evaluation committee as a weakness that needed to be addressed. The NOVA Grant gave the opportunity to do so starting in 1999 and the program is now in full swing.
There is a clear division in technical focus between NOVA and the institutes ASTRON and SRON (see also § 3.5). NOVA has grown into the national ‘home base’ for instrumentation on the ESO telescopes including the VLT, VLTI, VST, ALMA and in the future the E-ELT. The NOVA-funded program can effectively be viewed as the long-desired national support funding (‘flankerend beleid’) for the ESO program, similar to what has been in existence for ESA and CERN for decades. The NOVA-ASTRON Optical-IR group has built up a solid reputation in various areas of instrument design (especially the cryogenic parts), construction and subsequent science exploitation over the past 10 yr. This manifests itself not only in scientific and technical publications but also by foreign partners seeking collaborations with Dutch astronomers on joint instrumentation projects and to jointly harvest the results from new observing capabilities. NOVA – in some cases in collaboration with ASTRON and/or SRON – also supports other instrumentation projects led by university PIs, ranging from dedicated backends for pulsar research at WSRT and MIRI on JWST to building solar telescopes and stimulating laboratory astrophysics in a university setting. More generally, Dutch astronomy provides, through NOVA, ASTRON and SRON combined, its share of instrumentation for the worldwide astronomical community, just as Dutch astronomers are using instruments built by other countries.

3.5. Relation with OCW, NWO, ASTRON, SRON; NCA 
At a national level, four organizations each have their own area of responsibility in terms of financing or doing astronomy. The institutes combined in NOVA are funded by their universities and have education and research as their main mission. Only the universities can grant PhD degrees. In 2007-2008, a major policy change occurred when OCW transferred about 100 M€ from the universities to NWO to strengthen the international reputation of Dutch scientific research though the VENI-VIDI-VICI scheme (see below) but without any significant extra investment in scientific research. As a result, funding for PhD students through the university, which had already been dwindling due to earlier cutbacks, has now almost completely disappeared, reducing the universities’ ability to react quickly to new developments, to match other grants (e.g., EU) and to provide seed funding (e.g., for new staff).  The NOVA Grant has been able to partly compensate for this decline.
Science policy within NWO is determined through its discipline-oriented research councils. Astronomy together with mathematics and computer sciences is part of the council Physical Sciences (EW), administered by the EW Board (GBE), NWO-EW funds individual research grant applications without any thematic boundary conditions (Free Competition) as well as positions within the scope of thematic (interdisciplinary) research programs. EW also has a budget line for medium sized instrumentation projects (up to 900 k€).  It provides access to the ING La Palma telescopes and the JCMT, and supports JIVE. NWO also finances the very successful VENI-VIDI-VICI innovative research incentives scheme (VI) in which staff can get a personal grant, but only at specific stages of their career. Of particular relevance are the VIDI (experienced researchers; max 8 yr after PhD, 800 k€) and VICI (researchers of professorial quality; max 15 yr after PhD, 1.5 M€) which allow new staff to build up their own independent groups. Oversubscription is typically a factor of 5-10. Finally, the NWO Governing Board finances the NWO institutes ASTRON and SRON, and it runs the NWO-Groot competition for large national infrastructure projects every 2 yr (awards typically 2-6 M€; recent astronomy awards are JWST-MIRI in 2002 and WSRT-APERTIF in 2006).
ASTRON is the Netherlands Institute for Radio Astronomy. Its mission is to make discoveries in radio astronomy happen, via the development of novel and innovative technologies (e.g. for SKA), the operation of world-class radio astronomy telescopes (WSRT and LOFAR) and the pursuit of fundamental astronomical research. ASTRON is an active player in the international science policy arena, especially regarding the future of radio astronomy and SKA. It employs ~160 staff. In addition, it hosts JIVE and the NOVA Optical-IR instrumentation laboratory. 

SRON, the Netherlands Institute for Space Research is the home base for the ESA space science program. The institute develops and uses innovative technology for groundbreaking research in and from space. Its research lines are low- and high-energy astrophysics and Earth and (exo-)planetary sciences. Key to its success is the strong technology division, which develops novel, extremely sensitive sensors at X-rays and far-infrared wavelengths. Currently, research at SRON is concentrated on harvesting the scientific results obtained with the X-ray spectrometers on Chandra and XMM, for which they provided the gratings, and with the HIFI instrument on board of the Herschel Space Observatory, for which SRON is the PI institute. For the next decade, SRON has positioned itself to become PI of the far-infrared SAFARI instrument on the Japanese SPICA mission (as part of ESA’s contribution to this mission) and it contributes to the JAXA ASTRO-H X-ray mission. In the longer term, SRON aims for a (co-)PI role in an international consortium for building one of the instruments on the NASA-ESA-JAXA International X-ray Observatory (IXO) mission. At its institutes in Utrecht and Groningen together, SRON employs about 200 staff.  
The ministry of OCW funds the annual subscriptions of ESO and ESA, and, more generally, funds the Dutch universities (including funding of the NOVA Grant) and NWO. The joint national strategy is set at the Netherlands Committee for Astronomy (NCA) which contains representatives from all these bodies. Here ASTRON, SRON, NWO and NOVA work closely together to implement the 10-year plan as laid down in the national strategic plan for astronomy in the Netherlands (see Appendix). The NCA represents the Netherlands in the International Astronomical Union and constitutes the astronomy ‘chamber’ of the Association of Universities in the Netherlands (VSNU), but does not itself fund any scientific research.
There are many natural interactions between NOVA, ASTRON and SRON. First, many of the ASTRON and SRON scientific staff members have zero or joint appointments at one of the universities where they spend about 0.5-1 day per week and participate in the teaching and PhD supervision. Second, university and ASTRON/SRON scientists work closely together to make the instruments a success. Many university scientists are fortunate to have (had) privileged access to the world class instruments built at SRON or ASTRON, such as WSRT, IRAS, Beppo-SAX, ISO-SWS and JIVE, and currently LOFAR and Herschel-HIFI. Conversely, university astronomers support ASTRON and SRON at various steps along the way to make these instruments happen, including conception of the instruments themselves, writing of science cases, performing simulations, promoting and lobbying for the projects (inter)nationally, setting science specifications and arguing trade-offs, fostering international science teams, training the next generation to use these facilities, preparing the (guaranteed time) observing program, carrying out preparatory observations and finally harvesting the science. This entire cycle typically takes 20-25 yr from conception to science, emphasizing the long term commitments that all parties need to be able to make. NOVA support has been key to make this happen from the university side at various steps in this cycle. Of the NOVA-funded instrumentation projects, the LOFAR-DCLA and PuMA II projects are in close collaboration with ASTRON. The NOVA Optical-IR group also continues to be hosted at ASTRON. The ALMA Band-9 and CHAMP+ projects greatly benefit from co-location with SRON and sharing of expertise.

3.6. Other funding sources
The Royal Netherlands Academy of Arts and Sciences (KNAW) has a number of special funding and awards programs. Particularly relevant is the prestigious KNAW academy professorship which funds excellent senior professors for a 5-yr period (typical award 1 M€). The European Union (EU) is a growing source of funding. The initial training networks (ITN) have been an important component of most Framework cycles; they typically fund teams of 6-12 institutes across Europe to carry out a collaborative program (see also § 3.10 and Appendix G). Recent changes include a shift from funding of postdoc to mostly PhD student positions and a stronger emphasis on links with industry. The latter requirement makes it more difficult for astronomy projects to get funding. A new prestigious program to promote individual investigator-driven frontier research was launched in 2008 through the European Research Council (ERC). It has a budget line for young investigators (starting-ERC grant, typically 1.5 M€) and for established scientists (advanced-ERC grant, typically 2.5 M€). Oversubscriptions for all EU programs are typically a factor of 20.

3.7. Interdisciplinary connections

Computational astrophysics: A significant number of NOVA researchers are involved in computational astrophysics covering all spatial and temporal scales, a wide variety of numerical techniques and a wealth of physical domains. Research on hardware acceleration, advanced algorithms and new physical modeling techniques are combined with frontier research on astrophysical processes.  These efforts, supported in part through the NOVA AMUSE program (Appendix F), are generally undertaken in collaboration with computer scientists. The OmegaCEN project has led to new database and software systems which are now also used for digitized archives, bio-informatics and medical data in a TARGET northern provinces project.

Astroparticle physics: Collaboration between the astronomy and physics communities has increased significantly in recent years, in particular in the fields of ultra-high energy cosmic rays (LOFAR, Auger) and neutrino detection (ANTARES, KM3NeT, IceCube), as well as on gravity waves and TeV gamma rays. A collaboration between astronomers and physicists is currently playing a leading role in the radio detection efforts at Auger and LOFAR. As of 2010, they have joined forces to build up a gravitational wave community in the Netherlands, focusing on the first direct detection with Virgo and LIGO and the role of complementary electro-magnetic observations of gravitational waves sources. Joint programs on gravitational waves and ultra-high energy cosmic rays between the FOM-NIKHEF in Amsterdam, the nuclear physics institute KVI in Groningen and the IMAPP institute in Nijmegen funded by NWO-FOM have started. The UvA is providing 'spearhead [zwaartepunt]' funding for GRAPPA, an astroparticle physics and gravitation initiative which is a collaborative effort between the astronomy, high energy and theoretical physics institutes. An important role in this will be fulfilled by the nascent NOVA-funded LOFAR Transient Center and with a big additional impetus from Wijers' recent A-ERC grant. Other recent efforts include a new joint program on cosmology between the physics and astronomy departments in Leiden.
Astrochemistry: in this research field three disciplines - astronomy, physics and chemistry - go hand-in-hand. Laboratory studies combined with theoretical models are needed to provide fingerprint spectra to identify molecules in space (both in the gas and in the solid state), to study the physical and chemical processes that govern inter- and circumstellar chemistry, to understand the properties of the PAH molecules that are seen throughout the Universe, and to determine the composition as well as basic emission and scattering properties of dust particles. Astrochemistry has a long and strong tradition in the Netherlands and several key scientists have a solid chemical physics background and good working relations with physics and chemistry departments. Because the research does not readily fit into traditional funding lines, NOVA has been very important to keep this field vibrant in the Netherlands over the last decade. In recognition of its excellence, NWO has launched a new national multidisciplinary program in astrochemistry starting in 2010. Also, the EU has funded the multidisciplinary Molecular Universe (2004-2008; led by Tielens) and Laboratory Astrophysics networks (2010-2014; co-led by Linnartz). Major grants of Tielens (A-ERC 2009) and Linnartz (VICI 2010) are a further stimulus. 
Astrobiology: A new multidisciplinary activity in (exo)planetary atmospheres has emerged, bringing together the expertise in radiative transfer (especially of polarized light) in our own Earth’s atmosphere, that of other planets in our solar system and of exoplanets. This activity is now also an integral part of the SRON Earth and Planetary Sciences division and interacts with institutes such as the Royal Dutch Meteorological Institute (KNMI) in De Bilt and the Institute for Marine and Atmospheric Research (IMAU) in Utrecht. Joint science meetings are regularly organized and possibilities for additional funding lines explored.

3.8. International networks
Most astronomical research is performed in international networks, varying in size from about 10-100 participants across the world. These networks are either centered around a specific instrument (key, guaranteed or legacy time programs on e.g., HST-ACS, Spitzer-IRS, Herschel-HIFI, VLT, Gaia) or around a specific science topic (e.g., black holes, gamma ray bursts, molecular Universe). The latter are often funded through the EU network programs (see § 3.6). In 2003-2009 NOVA and the institutes together participated in 29 EU-funded network programs (of which about half are science-oriented and half technology-driven; see full list in Appendix G). Nine of them had a NOVA scientist as PI.  

Virtually all astronomical facilities are built in large international collaborations, as discussed in § 3.3. Most of the NOVA-funded instrumentation projects are carried out in collaboration with typically 4-6 international partners with each of the partners responsible for the design, construction and testing of part of the instrument. ESO or the leading partner in the consortium is then responsible for the overall integration and testing of the instrument as a whole.
3.9. Education
All graduate astronomy education in the Netherlands is concentrated in NOVA, i.e., all PhD students in the Netherlands are part of NOVA even if funded from other sources. The NOVA educational program has three aims (1) Broadening of the astronomical knowledge of the PhD students; this is accomplished through courses at the annual NOVA fall school as well as attendance of colloquia at the home institution; (2) Deepening of insight in topics related to the thesis project; this is mostly done through literature studies and courses at the home institution, the NOVA network meetings, as well as international summer schools. (3) Presentation: opportunities and training in presenting scientific results are provided at the NOVA school, home institution, the annual Netherlands Astronomy Conference and international conferences. The progress of each PhD student is monitored annually by the NOVA PhD review committee at each institution. 

4. Strategy

4.1. Vision, mission and objective(s)

NOVA’s vision for Dutch astronomy is to be part of the international 'Major League' of astronomy, with leading roles in the next generation of astronomical discoveries and facilities.  NOVA’s mission is to carry out front-line astronomical research in the Netherlands and to train young astronomers at the highest international levels.
NOVA’s objectives for the next decade are 1) to vigorously pursue scientific innovation in the three main lines of NOVA's coherent research program while maintaining its high quality; 2) to further strengthen NOVA's instrumentation program by having a leading role in designing and realizing cutting-edge instrumentation for Europe’s Extremely Large Telescope; 3) to keep attracting very talented PhD students and educating them to levels where they compete successfully for the best positions in science and elsewhere; 4) to share enthusiastically our increased understanding of the Universe with the general public; and 5) to secure continued, long-term access to direct government funding for NOVA beyond 2013 to make all of this possible.
4.2. Research and instrumentation strategy
As outlined in § 3.2, multi-wavelength observational programs are a pre-requisite for many scientific discoveries in astronomy. In addition, a strong interpretative and theoretical effort and a stimulating research environment that attracts the best scientists (junior and senior) are crucial for scientific breakthroughs. The NOVA program achieves this by

· Optimizing access to world-class observing facilities through a coherent national program of instrument development, with a focus on ESO-related instruments, and by developing high-level software for analyzing the data obtained with these facilities
· Funding new permanent and temporary staff as part of interuniversity collaborations to scientifically exploit the observational facilities and to provide sufficient resources for a strong theoretical/interpretative effort.
This top-level strategy is unchanged since its conception in 1999 and will continue through 2013 and beyond. By Board decision, roughly half of the NOVA Grant is spent on the instrument program and half on the research program.
The big scientific questions for the next decade are formulated in § 5. At the highest level, these continue to match well with the three network themes defined in § 3.1, as concluded at a recent NOVA science strategy day in January 2010 involving all staff. Naturally, there is a considerable evolution in the topics within the NOVA network themes as well as in the requirements for new instrumentation (see also § 5). Prominent new science themes are exoplanetary atmospheres and the transient radio sky as well as interdisciplinary programs related to astroparticle physics and astrochemistry. These, in turn, drive new instrumentation, for example in high-contrast imaging. The size of Dutch astronomy does not allow complete coverage of all 'hot' topics in astronomy so that, as in the past, strategic choices need to be made. The proven ability of our community to make such choices is a strength. NOVA and NCA provide the national forums where such strategic discussions take place, in concert with ASTRON, SRON and NWO. 

The role of the NOVA research school with its funding is to empower the university astronomers in the above key areas, providing them with a longer-term planning horizon than would otherwise be possible. The following key strategic elements are in place for the next 5-10 years:

· Investments in research staff. Through overlap appointments university departments are invigorated with new junior faculty, adding new blood and new research lines while at the same time safeguarding the number of permanent staff at the departments. The new staff also brings in substantial extra funding through the VIDI-VICI-ERC grant systems.
· Investments in PhD students. The successful education and training program of PhD students (§ 6) is the ‘heart’ of the NOVA program leading to excellent science. By working together with permanent staff in a 'meester-gezel' ('master-apprentice') relation, they provide fresh blood and research capacity.

· Coherent research networks. The organization of research in three funded networks stimulates and structures scientific interaction and cooperation across the universities, with significant coherent five-year programs that are funded integrally rather than piece-meal. This allows, among others, comprehensive science harvesting of major facilities with significant Dutch investments (e.g., LOFAR, HIFI), thus providing focus and increased impact, and opportunities to react quickly to new scientific developments.
· Access to new telescopes. Dutch astronomers have secured access to the major telescopes (their 'research infrastructures') of the next decade, in particular LOFAR, Herschel, VLT(I)-second generation, VST, VISTA, ALMA, JWST, Gaia and Auger, and in the longer term E-ELT and SKA and new space missions. By being involved early in these projects (in most cases through the instrumentation program), they are well prepared scientifically to exploit these facilities through large and/or guaranteed time programs.

· Instrumentation program. The NOVA instrumentation program provides the leverage to increase the science output and impact of the national investments in the big ESO and ESA-funded telescopes (§3.4). A nationally supported plan for the next decade is in place focused on the European Extremely Large Telescope and significant extra funding for E-ELT instrumentation has been attracted through the ESFRI grant (see below). Key elements continue to be that the projects are driven by university astronomers and have an integrated science and instrumentation plan. The consolidation of the Optical-IR instrumentation group under NOVA governance (see below and § 8) is a good basis for further improving the match between technical developments and science. NOVA also remains open for other university-staff driven instrumentation projects outside the realm of ESO, ASTRON and SRON.
4.2.1. E-ELT strategy

Participation in the design and construction of instruments for the E-ELT is the top priority for NOVA’s instrumentation program, as anchored in the 'Strategic plan for astronomy in the Netherlands', updated in 2006 in a mid-term review covering the years 2006-2015. NOVA is leading the national efforts on the E-ELT participation in collaboration with ASTRON, SRON, technical universities, TNO, and several industrial partners. NOVA’s strategy is to participate in a number of Phase-A studies (four of the eight studies selected by ESO; see § 5.7 for details) and to reduce the number of instruments in which it participates to one instrument with a leading role (with the aim to be the PI of the international consortium) and one other instrument with a member role. The down-selection is likely to occur in 2010-2011 when ESO decides on the go-ahead for the E-ELT and its first-generation instrument suite. The funding for the national participation in the E-ELT instrumentation program is, for a major part, secured through a grant of 18.8 M€ from the Ministry of OCW and NWO in late 2008. The grant includes 8.8 M€ for conceptual design, Phase A and B studies and technology development, and 10 M€ for participation in the final design and construction of at least one instrument. The latter part is conditional on ESO’s decision to approve the construction of the E-ELT and to select instruments in which NOVA has a leading role or partnership. Payment is spread over the period 2009-2018. 
Participation in instrument projects for the E-ELT at the ambition level of seeking the PI role for one of these projects requires organizational stability and funding. ESO and the international partners that form the consortia for such projects will only entrust such a role to NOVA if it is ensured that the project will be completed and commissioned at the telescope. Typical time scales are nowadays 10-15 years. For this reason NOVA asks for a more structural status with a stable baseline funding for a period of at least ten years beyond 2013. As part of the strategy, the NOVA Optical-IR technical group (see § 8) will continue to be hosted at ASTRON in Dwingeloo for the next several years to assure that NOVA has sufficient experienced staff to take on a leading role in an E-ELT instrumentation project.
In the longer term, innovation will be mostly driven by use of new smart technology and further optimization of instruments for specific scientific questions. For NOVA, the strategy must be to further interlink its science and instrumentation programs to develop specific areas in which the Netherlands can take the lead in an international collaboration. This includes a move of the NOVA Optical-IR instrumentation group to the campus of one of its constituting universities in due time. For the science harvesting on the investments, NOVA must be able to bring sufficient research effort together in a coherent manner to be among the first who calibrate, reduce, and interpret the large data volumes to allow publishing new discoveries.
4.3. Beyond 2013
In this self-evaluation we argue that Dutch university astronomy has been highly productive over the last decade and continues to achieve its mission of training PhD students at the highest international levels. The NOVA Grant has played a crucial role in this. Thanks to this grant, there is a vibrant instrumentation program, and active Dutch involvement in VLT, VLTI, VST and E-ELT instrumentation and their guaranteed time programs. NOVA has also enabled a very powerful mid-infrared spectrometer on JWST-MIRI. High frequency receivers on ALMA are available from day 1 of ALMA observing. No single university institute would have been able to make such major commitments to international partners. As a result, the Dutch influence in defining the ESO program is now significant. The NOVA research program has led to many scientific discoveries and a substantially number of high-quality PhD theses, as well as a florishing laboratory astrophysics program. It has enabled a professional NOVA Information Center, and hence many more outreach and educational activities. Furthermore, the NOVA Grant is an important ingredient in the strengthening of interuniversity collaborations, and key in maintaining and rejuvenating permanent staff levels through overlap appointments of new young talent.
Remaining at the forefront of world-wide astronomy is a challenge that requires:

· A program that is well-coordinated nationally and put together by the astronomers themselves;

· Continued support by OCW of the university based NOVA program beyond 2013 for a period of at least 10 years to enable the harvest of science opportunities provided by earlier investments, to continue instrument development for selected facilities with emphasis on the E-ELT, and to continue to train young astronomers to the highest international level;
· Universities to maintain the level of their tenured staff in astronomy;

· NWO's Division for Physical Sciences to continue their support for astronomy, with appropriate grant schemes that cater to astronomers at all levels of seniority

· NOVA, ASTRON and SRON to continue to work in close collaboration to maintain leading roles in European and global scale astronomy programs;

· Move the NOVA optical-IR instrumentation group to a university that has an astronomy department with a strong interest in astronomical instrumentation and preferably offers co-location with a technology expertise institute relevant for astronomy. 
5. NOVA research and instrumentation program 
5.1. NOVA research networks and their scientific highlights
The three NOVA research networks (see § 3.1) address some of the main questions of modern astronomy. Network 1 is concerned with the biggest structures: how did galaxies and galaxy clusters evolve out of the tiny quantum fluctuations observed in the microwave background? How did our own Milky Way galaxy form and what is the feedback of stars onto their host galaxies? Network 2 focuses on the early life of stars and planets. How do stars – high- and low-mass - form from large, tenuous clouds of gas and dust? How are planets such as the Earth made out of the submicron-sized dust grains circling these stars?  Where and how was the water and organic material found on these planets produced? Network 3 probes the most extreme physical conditions in and around compact objects: white dwarfs, neutron stars and black holes, where the extremes of gravity, density, energy and radiation occur. How are these objects formed and in which environment, what is their internal structure and the relevant physics?  What is the feedback of supermassive black holes and super- or hypernovae on their direct environment and host galaxies?

These questions cannot be studied in isolation but are intimately linked. Galaxies and galaxy clusters are ecologies in which stars, gas and dust, stellar remnants and supermassive black holes all interact with each other, thus linking the topics of all three networks. The galaxies and clusters themselves are descendents from a hot Universe dominated by the laws of quantum mechanics and general relativity (Networks 1 and 3). Massive star formation, evolution and death combines topics in Networks 2 and 3. The interstellar medium in galaxies connects Networks 1 and 2 and it is probed at high redshift through bright gamma ray bursts, a topic in Network 3. Given the size of the Netherlands and its astronomical community, it is clear that choices have to be made and that not every topic in astronomy can be pursued in depth. For example, the Netherlands has had no or little involvement in solar system and cosmic microwave background research, and has only recently entered the exoplanet research field.

The networks typically organize 1-2 one-day meetings per year with typically 30-50 people attending. Presentations of on-going research are mostly by PhD students with sometimes a guest speaker from abroad (see www.strw.leidenuniv.nl/~dave/ISM-CSM-meetings for Network 2 examples). There are also smaller meetings of other groups. For example, a cross-network group on stellar populations and stellar evolution in galaxies meets regularly, as does a group on exoplanet research. Here the Netherlands truly benefits from its small physical size: all universities can easily participate in one-day meetings (no flights or overnight stays needed).
The following three sections discuss the science in the three networks, where the following information is provided: (1) introduction to the main research questions; and (2) forward look covering the coming 5-10 years. Research highlights in the 2003-2009 time frame are provided in Appendix E. More information about research output can be found in the biannual reports.

5.1.1. Network 1: Formation and evolution of galaxies: from high redshift to the present

The question how galaxies formed and evolved is one of the most fundamental problems in current-day astronomy. Most of what we know about the Universe comes from light emitted in galaxies. Before stars or planets can be made, the galaxies have to form in which these objects reside. The study of galaxy formation and evolution has progressed greatly in the last decade due to spectacular advances in observational facilities and improved theoretical modeling. Observationally, galaxies can now be traced to a redshift of 7 and above (corresponding to ages less than 5% of the current age of the Universe). Theoretically, processes can be probed in great detail in very large volumes, allowing the study of rare, bright objects but also the low-mass precursors of normal galaxies in the nearby Universe. NOVA astronomers have played key roles in the study of galaxy formation and evolution, using observational facilities like the ESO-VLT, the Hubble Space Telescope (HST), and additional observatories, and have been making important contributions to the interpretation and modeling of these results.
Highlights over the 2003-2009 period include (see Appendix E) (i) discovery of a population of massive evolved galaxies at high redshifts; (ii) gravitational lens imaging of the mass structure of galaxies; (iii) the largest cosmological simulations to date of galaxy formation; (iv) finding a surprising early evolution of nearby dwarf galaxies; (v) the detection and study of high redshift radio galaxies providing insight into the origin of clusters of galaxies; and (vi) new views of the structure of early type galaxies.
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Figure 1:  The evolution of galaxies from a redshift of 6, when the Universe was about 1 Gyr old, to a redshift of 0, the current epoch, with an age of about 14 Gyr. The left column shows simulations of the distribution of gas in the Universe in a co-moving box of 140 Mpc (i.e., the expansion of the Universe has been taken out). At a redshift of 6, the gas is already distributed inhomogeneously, but the inhomogeneities have grown strongly by redshift 0. The right hand column shows the observed evolution of galaxies from a redshift of 6 to a redshift of 0. The redshift of 6 galaxies have been observed by the Hubble Space Telescope, and the z=0 galaxy is our large neighbor, the Andromeda galaxy, which is visible by eye. Galaxies at high redshift are significantly smaller and rarer than nearby galaxies, and are more irregular. The Network-1 program focusses on the question how galaxies have grown from high redshift to low redshift, and how star formation progresses in galaxies. It entails both simulations and observational studies. Credits: simulations by Schaye et al.

5.1.1.1. Network-1: forward look - strategy

The main topic of Network 1 remains the formation and evolution of galaxies, specifically the star formation histories of galaxies at different stages in time ranging from the highest redshifts to present epoch.  The program is a combination of observations, numerical modeling and theory. The researchers make heavy use of ESO-VLT (MUSE, X-Shooter, and SINFONI), VST-OmegaCAM, LOFAR, and Herschel, along with other facilities, and, in the later stages, ALMA, JWST, Gaia, ELT and SKA. Three themes are identified.

Theme-1: Galaxies at the highest redshifts and cosmology

Because the speed of light is finite, radiation from the most distant galaxies has traveled a very long time before it reaches telescopes on Earth, and so allows astronomers to study the universe when it was very young. New observational facilities have revealed hundreds, if not thousands of high redshift (z>5) galaxies. The Lyman break technique is one of the most often used selection methods. It is very effective in selecting galaxies which have prominent (intrinsic) UV emission. Other techniques rely on (rest-frame) optical, IR, or even radio and sub-mm emission. The next generation of telescopes allows to push these studies to even higher redshift, just 0.5 Gyr after the Big Bang. Bouwens and Franx will use the new Wide Field Camera 3 on HST to study galaxies to the limit of z=10. Very deep imaging with this camera is expected to produce many more candidates, and to give extensive information on the internal properties of these galaxies.  On a longer time scale, JWST and ALMA will be used to extend these searches to even higher redshifts. In addition, they will be used to take spectra of these galaxies.

Röttgering, Miley and co-workers will use LOFAR to find radio galaxies to a redshift of 6 or higher. The candidates will be selected by their steep spectrum slope, and will be followed-up in the near-IR and optical. These objects are expected to lie in overdense regions of the Universe, and their study will give crucial information on the formation of massive galaxies, the interplay of the growth of black holes and star formation, and the formation of structure in the Universe.
At a redshift of about 11 to 6, the Universe was reionized by UV radiation. The sources of the reionization have not been identified yet, but they are often assumed to be blue galaxies. Quasars may also play a role. Optical studies of reionization have shown that the transition to an ionized Universe happened at a redshift of about 6. Above that redshift, the neutral fraction of hydrogen is still low, but high enough to make it very difficult to use Ly-α characteristics. The neutral hydrogen 21cm line allows a completely different diagnostic of the reionization phase. De Bruyn, Koopmans and Zaroubi are leading a LOFAR key project to detect this reionization signature on the redshifted 21cm emission, with involvement from Schaye and co-workers.
Planck and ground-based CMB polarization experiments are expected to provide important new information about the physics of the early Universe, such as inflation. To take advantage of this opportunity, a new interdisciplinary initiative in Leiden aims to link theories of the early Universe to observable effects on the CMB and large scale structure.

Theme-2: Galaxies at intermediate redshift

Galaxies like our Milky Way likely form in the redshift regime from z=4 to z=1. This epoch can be characterized as the epoch of “galaxy building”, and it is crucial to study it for a proper understanding of galaxy formation. Schaye, Franx and co-workers will use MUSE on the VLT to study galaxies from redshifts of 1 to 6 with very deep optical spectroscopy. MUSE will perform very deep pointings on selected fields. These will allow the exact determination of redshifts of very faint galaxies. Their continuum spectra will give information on the stellar populations, and local and intervening absorbing gas. This spectroscopy is deep enough to allow the detection of very faint Ly-α emission, as expected theoretically. Potentially, this allows the detection of emitting, infalling gas around the galaxies.

New near-infrared spectrographs are opening up studies of the rest-frame optical emission of high redshift galaxies. X-Shooter is expected to play a very important role here. Franx and co-workers will use X-Shooter to study the rest-frame optical stellar emission for a large sample of z~2 galaxies, characterizing for the first time the stellar populations of star-forming and quiescent galaxies. On a longer timescale, JWST will be used to take spectra of large samples of galaxies, thereby allowing the quantification of the assembly of galaxies in this redshift interval. Theoretical studies are becoming more and more important for a proper interpretation of the results. Among the different projects related to galaxy formation and evolution, Schaye and Spaans will perform extensive theoretical simulations to predict the Ly-α emission of high redshift galaxies under various assumptions concerning the input physical parameters of these models. This is directly related to the observations to be performed with MUSE. Trager and Schaye will perform theoretical studies to address the question how the gas content of galaxies is expected to change from z=1 to 0. This is an important interval in redshift, as the number of massive red galaxies in the Universe doubles over that period. This implies a strong evolution in the gas content, which should be observable with ALMA, the focal plane array system APERTIF on the WSRT in programs by Verheijen, van der Hulst, Oosterloo and co-workers, and later, SKA. 

SCUBA-2 on the JCMT will allow the study of submillimeter starburst galaxies over larger areas to great depth. Van der Werf, Röttgering and Spaans will use the Cosmology Legacy Survey to study the properties of these galaxies at 850 and 450 µm, allowing the determination of their spectral energy distribution over a wavelength range where a substantial fraction of their bolometric luminosity is emitted. These studies are direct precursors to ALMA surveys. ALMA can also obtain constraints on the absence/presence of (weak) star formation of the quiescent galaxies detected out to z=2.5 by Franx and co-workers. Barthel will study AGN with Herschel to address the interplay between AGNs and the star formation in that phase of galaxy evolution.

Theme-3: Galaxies at low redshift

The study of low redshift galaxies is crucial to understand the physics of star formation and active galactic nuclei in detail. They are a natural complement to studies of higher redshift galaxies.

ESA's Gaia mission will revolutionize our view of the Milky Way by providing a stereoscopic census through the measurement of high accuracy astrometry, radial velocities, and multi-color photometry for about 1 billion stars. Sophisticated dynamical models of the Milky Way will be essential for the exploitation of these data. Helmi and Brown will extend existing modeling methods based on the Schwarzschild technique. The models will be tested on the internal dynamics of dwarf spheroidal galaxies around the Milky Way, and on the dynamics of stars in the solar neighborhood. Helmi, Brown and Tolstoy, with Nelemans and Pols of Network-3, will couple semi-analytical galaxy formation models with stellar evolution codes to simulate stellar populations in the Milky Way halo, their histories and chemical evolution.
Detailed optical studies of nearby galaxies can unravel their past star formation history. Van de Weijgaert, Kaastra, and co-workers will study morphological transformations of galaxies by combining optical, X-Ray and HI 21cm observations of spiral galaxies in groups and clusters of galaxies. Van de Weygaert, van der Hulst and co-workers will probe galaxies in 50 large voids, using the same techniques. Trager is leading the Dutch involvement in the Calar Alto Legacy Survey using the PPAK integral field unit (designed and built by Verheijen) to study the stellar populations, kinematics and gas content of more than 600 galaxies. Peletier and Larsen will characterize stellar populations of local galaxies from deep HST imaging to study their red giant branches. Trager and Peletier are developing new stellar population models based on new stellar libraries observed with X-shooter, opening up much larger spectral windows for analyzing the stellar content of galaxies observed throughout cosmic time, Studies of the dark matter in galaxies have matured to a level where independent methods are combined to measure the mass distribution of dark and baryonic matter in galaxies. Koopmans will further constrain the dark matter distribution in early type galaxies, by combining lensing and stellar kinematics. Verheijen will use very deep combined optical and 21cm spectroscopy to measure the mass to light ratios of the disks of ~50 spiral galaxies from the kinematics of the gas and the stars.

After a substantial delay, VST-OmegaCAM will become available in 2010, and the Netherlands will be leading the KIDS Survey to study the growth of structure and dark matter around galaxies and the properties of our Milky Way. Combining VST and VISTA imaging data will result in a 9-band weak lensing and photometric redshift survey that can also put interesting constraints on the dark energy equation of state through its evolution since z=1. This work builds on experience being gathered with the CFHTLS (Hoekstra, Kuijken and co-workers), and will be an excellent preparation for dark energy satellite missions such as EUCLID. Kuijken, Valentijn and co-workers will use VST data to study the halo structure of the galaxy in the Southern hemisphere, to compare with the structure observed in the North. This is part of a comprehensive study of the stellar distribution in the galactic halo and the thick disk.

Herschel will be used by Van der Werf, Israel and Spaans to observe both starburst and more normal star-forming galaxies. These studies will shed light on the warm, dense interstellar medium in these galaxies, which can now be studied for the first time. Spaans and Brandl will create tools to help the interpretation of the Herschel observations. These will combine photo-ionization and photo-dissociation region models to produce new diagnostics of the continuum and emission lines expected from these regions.

Directions beyond 2013: These science projects will be reaping the benefits of many years of pain-staking preparation and instrument building. The ESO-VLT will remain the main facility to be used for these observational studies. VLTI will allow studies at unprecedented resolution of active nuclei, and NOVA will be involved in the building of MATISSE, an instrument to increase the capabilities of the VLTI manifold.

On a longer timescale, Network 1 astronomers will be using the new facilities ALMA, Gaia, and JWST. They are actively involved in the science definition phases of these facilities, as well as in preparations for their use. Their science expertise and prepatory work will allow them to use these facilities very effectively once they become available. Looking even further into the future, this research will ensure the network is well positioned to take full advantage of the scientific possibilities offered by an ELT, SKA and space missions such as Euclid and SPICA.

5.1.2. Network 2: Formation and evolution of stars and planetary systems

The origin of stars and planetary systems, and of the Sun and the solar system, is a central theme in modern astrophysics. Over the past decade it has become clear that planetary systems orbiting other stars are common; however, systems similar to our own, with terrestrial planets near the star (in the habitable zone) and gas-giants further out, have still not been found. What is the origin of this large diversity in planetary architectures? Much of it was set in the early phases of protoplanetary disk evolution when gas was still present in the disk. Planets may form initially through sticking of small dust particles in the disk; once they have grown to kilometer size, gravity takes over and planets can form. Network 2 researchers have fully exploited new observational opportunities to be at the forefront of this rapidly moving field and have developed innovative modeling techniques to tackle the many orders of magnitudes in scales involved in these processes which complicate numerical simulations.

The formation and early evolution of massive stars is much less well understood, due to the much shorter timescales involved and the larger distances. The strong radiation field developed by massive protostars very early on causes a qualitatively different evolution compared to solar type stars. For instance, it is unclear if the formation of the most massive stars in galaxies is through the gravitational collapse of a single cloud core. Stellar winds play a pivotal role in the later stages, when they drive stellar evolution and return enriched material to the interstellar medium. Collaborative Network 2 and 3 projects have led to pioneering observations and models of the most massive stars in low metallicity environments.

Throughout the evolutionary stages, gas and dust undergo different degrees of modification by the prevalent ultraviolet radiation fields, energetic particles, strong shocks and gas-grain interactions, which cycle one compound to another. The ubiquitous Polycyclic Aromatic

Hydrocarbons can now be observed throughout the Universe and their full diagnostic power is starting to be explored.  In cold cores and proto-planetary disks, ices grow on top of the refractory dust, and chemical reactions within the ice can form new, more complex molecules that evaporate once the dust grains drift closer to the young star. Dust particles grow, settle, crystallize and are chemically modified as their temperature rises. This increase in chemical complexity may be at the basis of the development of life in planetary systems, and can be put into the context of the evolution of our own solar system. Over the last decade, Network 2 researchers have provided a firm astrophysical basis for a quantitative determination of crucial chemical building blocks throughout low-mass (proto-)planetary system evolution.
Highlights over 2003-2009 include: (i) determination of the composition and distribution of the building blocks of planetary systems in the ‘terrestrial’ regions of protoplanetary disks; (ii) a first look at organic chemistry in the planet-forming zones of disks; (iii) the first 2D model of the chemical evolution of material from cores to disks, including – using new laboratory data - the formation of complex organic molecules; (iv) new  formulations coupled with fast algorithms to simulate the growth dust particles from sub micron to pebble size in disks; (v) the discovery of a break in gas surface density structure in the outer disk; (vi) the first discovery of a secondary transit of a hot Jupiter at optical wavelengths, and (vii) a better understanding of the mass loss from massive stars at low metallicity, with important consequences for the first generation of stars.
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Figure 2: Artist’s impression of a proto-planetary disk surrounding a newly born star in which planet formation is taking place. The lower left insert shows infrared spectra with the Spitzer Space Telescope of water and organic molecules detected in proto-planetary disks. The lower right insert shows the light curve of an exo-planet which transits its host star. Credits: NASA/JPL-Caltech, C. Salyk and I. Snellen.

5.1.2.1. Forward look - strategy

The following 4 themes have been identified within the network for the coming 5-10 yr: (1) water and molecular complexity; (2) disk structure and evolution; (3) massive star formation and evolution; (4) exoplanetary systems. The proposed program makes full use of the large investments made by NOVA, NWO, and others (ESO, ESA) in new instrumentation at infrared and millimeter wavelengths, and has a strong modeling and laboratory component. 
Theme 1: Water and molecular complexity

Theme 1 focuses on the diagnostics of water and complex molecules in studies of star- and planet formation. Two approaches are used: studies of (many) transitions of a few molecules (e.g. H2O, CO) in a wide range of objects, and broad spectral scans of a very small number of sources to obtain a full molecular inventory. Water is a key molecule for probing the physics and chemistry of star-forming regions because of its large abundance variations between warm and cold regions. Thus, water acts like a 'switch' that turns on whenever energy is deposited in molecular clouds, highlighting key episodes of stellar birth such as gravitational collapse, outflow injection, and stellar heating of envelopes and disks. Water is also of chemical importance as one of the main oxygen reservoirs, and of astrobiological importance since it is directly implicated in the origin of life as we know it.  Because thermal water emission cannot be observed from Earth, it is a prime target for Herschel and the only chance to survey the bulk of the water transitions from space for decades to come.  A key goal of the HIFI Water in Star Forming Regions (WISH) key program, led by van Dishoeck and involving Hogerheijde, van der Tak and Dominik, is to follow the water 'trail' through the various stages of star formation from prestellar cores to disks, and from the lowest to the highest mass sources. 

Most complex organic molecules are now thought to be formed in ice at slightly elevated temperatures when radicals produced by UV photons become mobile. These fragments can find each other in the ice and recombine to form more complex species. Van der Tak and Dominik will exploit combined Herschel-HIFI and ground-based surveys of star forming regions to make a systematic inventory over the complete submillimeter-THz window and investigate the level of chemical complexity in different types of sources. These surveys will set the stage for much higher spatial resolution surveys enabled by ALMA. Laboratory studies led by Linnartz will use novel instrumental techniques to characterize the chemical processes in ices with the aim to provide quantitative molecular data that can be incorporated into models. There will also be joint laboratory studies of Linnartz and Tielens on characterizing PAHs in the gas and in ices. PAHs will continue to be studied observationally by Tielens throughout the galaxy and in external galaxies with different metallicities.  
Theme 2: Disk formation, structure and evolution

The formation of low- and intermediate-mass stars is intimately linked to the formation of an accretion disk early in the collapse of a molecular cloud core. One important question is how and when this disk forms. Hogerheijde and collaborators will use existing (SMA) and future (ALMA) submillimeter interferometers to probe the density and velocity field (infall vs. rotation) of gas in the deeply embedded phase, which will soon be possible down to the relevant scales of ~20 AU. Complementary studies by van Dishoeck and co-workers using mid-and far-infrared data with VLT-CRIRES and Herschel (and future JWST-MIRI) will allow the physical and chemical processes of the inner 1-20 AU of such disks to be probed for the first time.

In the passive disk phase when accretion has ceased and the envelope has dissipated, a planetary system may form in the slowly dissipating disk. Whereas the previous decade focused mostly on the dust, attention in the next decade will shift to the gas. It is a particular strength of Network 2 that it combines all the relevant expertise on dust and gas – in observations, modeling and laboratory simulations – in a few hundred km radius. Specifically, Herschel will add a set of critical gas diagnostics through the [O I] and [C II] lines observed in the Herschel GASPS (Kamp) and DIGIT (Waters, Dominik, van Dishoeck, Hogerheijde) key programs. ALMA will allow detailed studies of gas down to ~10 AU, whereas mid-infrared observations (including eventually JWST-MIRI and ELT) probe the inner ~1 AU range. The combination of these techniques will provide a nearly complete view of the gas content, distribution, kinematics and composition in the critical 1-30 AU range for the first time. Such data will be compared with the next generation of physical-chemical disk models being developed by Kamp and collaborators.
A particularly interesting set of targets to be studied by the team are disks which appear to be in transition from the gas-rich to the gas-poor phase. HST, Spitzer, VLT and submillimeter observations have revealed the presence of dust holes in such transition disks that could be due to clearing by protoplanets. New ALMA, VLT/ELT mid-IR and VLT-SPHERE polarimetric imaging data (including Keller) will provide important clues on the structure of these disks and the mass and distribution of gas that is still present inside these gaps available for planet formation. A particularly intriguing question is whether there are multiple evolutionary paths toward the debris-disk stage (grain growth vs. planet formation). From a theoretical perspective, removal (particularly coagulation) of dust operates on much shorter time scales than observed. This suggests that collisional fragmentation processes play a crucial role in planet-forming disks and planet formation. New models for the collisional evolution of dust in proto-planetary disks, including the formation of planetesimals, will be developed by Dominik, Spaans and Tielens that take these processes into account.

Theme 3: Formation and evolution of massive stars

The formation of high mass stars is one of the important unsolved questions in astrophysics. There is an established link with stellar clusters, but it is not clear whether high-mass stars form by accretion like solar-type stars or through coalescence of lower-mass objects. The presence of disks around protostars is now established up to stars with masses of 15-20 Mסּ, but their properties are unknown, yet crucial to understand the final outcome of massive star formation. Unlike in the low-mass case, these disks do not survive until the star becomes visible, so their properties must be studied at long wavelengths (infrared-millimeter). Hogerheijde and van der Tak will use sub-millimeter interferometry (e-SMA, then ALMA) to study disks in a representative sample of massive stars, using tools developed for separating disks and envelopes for low-mass embedded YSOs and allowing a direct comparison with their lower-mass counterparts. 

In order to understand massive star formation, the cluster mode of star formation must be understood. The properties of the youngest massive stars are not well known; for instance, what are their rotation rates and stellar wind properties? Can we infer from these stellar or other properties whether or not massive stars form by accretion? How does the environment affect the early evolution of massive stars? Kaper, de Koter and Waters plan to use X-shooter and SINFONI at the VLT (and in the future JWST) to study the properties of very young massive stars and their environment (including the inner hot disk). An important goal for the future will be to link the results from the complementary submillimeter and infrared studies.

At later evolutionary stages, the recent large LMC survey of surface abundances and rotational velocities by de Koter and collaborators has identified two new classes of massive main sequence stars – nitrogen-normal evolved rapid rotators, and nitrogen-enriched intrinsically slow rotators. Both groups of stars are in flagrant contradiction with expectations, in particular challenging the theory of rotational mixing. The direct consequences of this finding may be enormous, with effects on many fields, from gamma-ray bursts and magnetars to the first stars in the Universe and the chemical evolution of galaxies. De Koter and Langer will continue to determine the nature of massive stars in the LMC and develop evolutionary models that can account for the observed chemical diversity of the massive star population in the LMC. They will place this in the context of stellar evolution at low metallicities.

Theme 4: Exoplanetary systems

The radial velocity technique has proven to be very powerful in discovering most of the currently known exoplanetary systems. Unfortunately, this technique does not give much information about the nature of the planet beyond (a lower limit to) the mass and the orbital parameters. The next step in exoplanetary research is the physical and chemical characterization of these exo-planets, using direct detection techniques and the transit method.  Planet transits have proven to give particularly intriguing insights into the physical and atmospheric properties of hot, gaseous giant planets. These studies can now be extended toward terrestrial planets for transits of red dwarf stars. Due to their small physical size, red dwarfs are up to two orders of magnitude more sensitive to planet transits than solar type stars, even down to the sizes of terrestrial planets. Several planets have recently been discovered around red dwarfs, including a Super-Earth (possibly within the star's habitable zone), and one transiting hot Neptune. Snellen, Waters and Keller, in collaboration with Fridlund (ESA) and Aerts (Leuven, RU) are uniquely positioned to use ground-based (UKIRT, OmegaCam) and space-based (CoRoT) observations to search for planetary transits down to the terrestrial planet range, and characterize the planetary atmospheres of these systems. These studies will lead up to JWST-MIRI guaranteed time programs being planned by Waters and collaborators to obtain low-resolution spectra of transiting planets to determine their atmospheric composition.

Keller, Waters, Snellen, Kenworthy and Stam (SRON) will also use direct detection techniques. The new instruments EXPO (for the 4.2m WHT) and SPHERE (for the 8.2m VLT) are aimed at spatially separating the light of the star and the exo-planet at optical wavelengths, using polarimetry to increase the star-planet contrast. Both instruments are sensitive to gas-rich giant planets orbiting at several AU distance from the star, i.e. comparable to Jupiter in the solar system. Such planets are still rarely found from radial velocity observations. Planetary model atmosphere calculations by Stam show that the reflected light from old, cold gas giant planets can be polarized by as much as 50%. This can be used to discover old gas giant planets, both from the ground and also using planned future space-based polarimeters.

Directions beyond 2013: The Network 2 program outlined above in Themes 1-3 forms an integral plan toward exploitation of the major new facilities of the coming decade: ALMA (including the highest spatial resolution offered by Band 9), VLT second generation, VLTI-MATISSE, JWST and, eventually, E-ELT METIS. The key is the combination of higher spatial resolution and sensitivity to zoom in to the relevant physical scales. Many of these new instruments have been made possible by Network 2 researchers and NOVA funding. They are also well positioned to strengthen their efforts in exo-planetary research (Theme 4) by taking active roles in the planning of future ground- and space-based missions.

5.1.3. Network-3: The astrophysics of black holes, neutron stars and white dwarfs

The main astrophysical setting of NOVA Network 3 is the astrophysics of compact objects. Alternative terms are the 'Extreme Universe' or 'High Energy Astrophysics', which are closely related. The scientific challenge that Network 3 has set itself is to understand the formation, evolution, physics, and products of compact objects: black holes, neutron stars and white dwarfs. Compact objects are, with the exception of supermassive black holes in galactic centers, the end products of stellar evolution. They represent the densest concentration of matter in the Universe, with the most exotic equations of state, and the deepest potential wells. Formation and evolution of these objects are inevitably linked to violent processes, such as supernova explosions or gamma-ray bursts. As a consequence of their nature compact objects are broad-band emitters and often manifest themselves as sources of the highest energy radiation, non-thermal emission, the most energetic particles, gravitational waves and the shortest timescale variations. They are the natural sites to study the physics of extreme gravity, extremely high magnetic fields and plasma jets, accretion and particle acceleration. Most commonly, but not exclusively, compact objects are found in binary systems, where, due to mass transfer, they are made 'visible' to the rest of the Universe and hence stellar and binary evolution is an important aspect as well.

As often in astrophysics all these issues are intimately linked. For example, understanding the neutrino, cosmic ray, or gravitational wave production in the Galaxy requires understanding the physics of compact objects, their formation and population, as well as the associated physical processes. On the other hand, to make a full census of compact objects, one needs to understand the emission mechanisms and appearance of compact objects at the various stages of their evolution. Hence, while Network 3 focuses on compact objects, the physics of the objects requires it to be truly broadband, utilizing the entire accessible wavelength range from radio, through infrared and optical, to X-and gamma-rays and even ultra-high-energy cosmic rays, neutrinos and gravitational waves. Moreover it employs a wide range of techniques, from theoretical to observational and experimental, making it a lively and cross-disciplinary enterprise.

Highlights in the 2003-2009 period include: (i) development of a scenario for unifying black holes of all masses, including a fundamental plane of black hole activity; (ii) uncovering the nature of gamma-ray bursts and their link with the formation of stellar mass black holes; (iii) using gamma ray bursts as probes of the evolution of star-forming environments at very high redshift; (iv) new insight into the acceleration of cosmic rays to very high energies in supernova remnants; (v) first radio detection of ultra-high energy cosmic rays; (vi) first identification of the progenitor of a Type Ia supernova; and (vii) discovery of a ‘Rosetta stone’ source for probing the strong field gravity regime of compact objects.
5.1.3.1. Network 3 forward look, strategy

Network-3 originally started with a focus on stellar end products. Today its main science driver is still to understand the formation, evolution, physics, and emission of compact objects: black holes, neutron stars and white dwarfs. Nowadays the network also encompasses other areas of high-energy astrophysics and recently astroparticle physics. Its great strength is that it combines a very broad range of novel observing techniques, ranging from the low-frequency radio regime to high-energy photons and even ultra-high energy cosmic rays. Yet, the network is still rooted firmly in a thorough theoretical and astronomical understanding of the population and physics of the underlying sources: compact objects.  


[image: image3.emf]
Figure 3: The Crescent Nebula (NGC 6888) in the constellation Cygnus composed from the r', i' and Hα EGAPS filters. The European Galactic Plane Surveys (EGAPS) maps the Northern Galactic Plane in different colors using the 2.5m INT on La Palma and in the future OmegaCAM on the VST. The image shows 11.3x22.5 arcmin. The goal of EGAPS is to find new rare objects like compact binaries. The bottom-left image shows the spectrum of the compact binary V396 Hya with strong helium emission lines. EGAPS will find similar emission objects using narrow helium and hydrogen filters. The bottom-right image shows an artist’s impression of an accreting binary: the heavy star at left cannibalizes its neighbor. A clear accretion disk is formed when gravity pulls matter inwards (credit: David Hardy).

For the coming years (2010-13) the network has selected four themes it will concentrate on: (1) Binary populations and stellar evolution, (2) Physics in extreme gravity, (3) The transient sky, and (4) New windows to the Universe. These themes are summarized in four specific questions that will guide the research (1) Binary Evolution: Which progenitor produces which compact remnant? (2) Physics in extreme gravity: What physical processes happen in and near compact objects? (3) Exploration of the unknown: What sources make up the transient sky? (4) New windows to the Universe (Astroparticle Physics): What are the sources and production mechanisms of the highest energy particles and gravitational waves?

Theme 1: Binary populations and stellar evolution

The first question to address is where the stellar compact objects actually come from and how many of each type there are in the Galaxy. This requires understanding the formation of compact objects in a stellar setting, with a particular emphasis on the binary populations. It is not sufficient to study individual stars or binaries; one has to obtain a thorough understanding of the populations of objects responsible for the phenomena listed.  Groot, Jonker, Nelemans, Verbunt, Vink, Wijnands and van der Klis are therefore very actively involved in a number of large surveys aimed at obtaining statistically significant samples of rare objects with well-understood selection biases. These efforts include the European Galactic Plane, the Galactic Bulge and the OmegaWhite Surveys. Compact binaries containing black holes, neutron stars and white dwarfs are targeted, in various Galactic settings: the Galactic Bulge, the plane of the Milky Way and clusters. Models of the pre-explosion media around massive stars as well as progenitors of Type Ia supernovae will be developed by Wijers, Langer, Vink, Pols and collaborators. Preparations for Gaia are being made by Nelemans, Pols, Helmi and Tolstoy in a NW3-NW1 cross-network collaboration. Another cross-network collaboration by Groot, Larsen and Portegies-Zwart is to study stellar clusters in the nearby Universe through observations and dynamical models.

Theme 2: Physics in extreme gravity

Once it is understood where compact objects come from and how many there are the next question is how they work and which physical processes are important. A major aspect of compact objects is the fact that they are extremely dense concentrations of matter, so they are ideal – in fact the only – laboratories to study physics in extreme gravity. There are a number of common features and processes that are present in most if not all compact objects with variable strength. The activity and appearance of black holes is typically determined by an accretion flow (disk) and a related outflow (jet). The jet is a major source for radio and high-energy emission as well as a site for high-energy particle acceleration. For stellar-mass black holes the disk is a prominent emitter of X-rays and while disks cannot be resolved through imaging, timing observations and spectroscopy provide important clues on their structure. For neutron stars or white dwarfs the equation of state of the matter is of essence, but also the magnetic field and the interaction of the surface with the accretion flow (and outflow) become important and affect disk and jet structure as well the overall appearance of the object. Jonker, Markoff, Mendez, Nelemans, Schaye, van der Klis, Verbunt, Vink, Watts, Wijnands will primarily make use of X-ray spectroscopic and timing observations, combined with a strong modeling component (Levin). Radio pulsar observations are listed under the transient sky theme. 

Theme-3: The transient sky

A characteristic feature of many compact objects is their high time variability on short time scales. This starts with the formation process: essentially all compact objects are formed in a short explosive event, which, in the case of supernovae and gamma-ray bursts can release enormous amounts of energies in a very short time scale. It continues with the further evolution of the sources through accretion and rotation. Variable accretion rates and instabilities in the accretion flow or shocks in the outflowing jet can lead to large variations of the observable energy output. Moreover the fast and stable rotation of the compact object can lead to quasi-periodic oscillations or clear pulsations (as in pulsars) that provide crucial information about the physical processes at work and the state of the system.

Time-domain observations have been very successful in the past, e.g. with pulsar searches and the X-ray all-sky monitor, but also very limited. Especially transient sources, i.e. those with unpredictable appearance and disappearance on the sky, are now becoming more and more important at optical and radio wavelength. The new LOFAR radio telescope will provide unsurpassed capabilities to monitor large areas of the sky and detect transient radio sources. Falcke, Wijers, van Leeuwen, van der Klis, Wijnands, Verbunt, Markoff and collaborators will obtain the first-ever complete census of the nearby radio-emitting neutron stars and millisecond transients, search for sub-second bursts from astrophysical sources (fast radio transients) and perform high-energy follow-up of radio transients. Wijers will use his A-ERC grant to add a true 24/7 all-sky radio monitor to LOFAR, casting a yet-wider net around very rare bright radio transients. In collaboration with NW1 researchers, the interstellar medium illuminated by GRBs will be investigated and the radio emission from GRB afterglows will be modeled.

Theme-4: New windows to the Universe

Technological advances have made it possible to measure high-energy particles (EeV cosmic rays) and photons (MeV-TeV gamma rays) with increasing spectral and spatial resolution from a variety of astrophysical sources. These include supernova remnants, pulsar wind nebulae and microquasars in our Galaxy, as well as sources at cosmological distances such as AGN, X-Ray flashes and GRBs. In the near future the observation of cosmic neutrinos and of gravitational waves will become a reality, opening new windows on the Universe. Cosmic rays are the subject of one of the key science projects of LOFAR, and The Netherlands has recently joined the AUGER collaboration. This is a young field where the NL community has much to offer. Initial NOVA funded projects include identifying the sources of the UHECR (Hörandel, Achterberg, Falcke) using LOFAR and developing realistic models for particle acceleration in intermediate power jets (Achterberg, Markoff, Falcke, Wijers), including Cen A, which is a potential candidate for the excess of UHECRs seen by Auger.

Within the instrumentation program NOVA will focus on the radio detection of UHECR with LOFAR and Auger, stimulated by the A-ERC grant of Falcke. Using the moon as a target for UHECRs will provide truly constraining measurements of cosmic rays and neutrinos at super-GZK energies and probe the maximally reachable particle energies.  Radio detection of air showers – where LOFAR and Auger provide complementing information – promises to address the issue of the composition (mass) of the highest energy particles. This in turn will provide clues about the sources, their matter content, and their acceleration mechanisms. A parallel effort with HESS, and preparations for CTA, will constrain the physics of these same sources using yet another messenger (Vink, Markoff). Finally, the issue of gravitational waves will be pursued further using optical surveys and populations models to investigate the “guaranteed“ gravitational wave signal from very compact Galactic white dwarf binaries (Nelemans, Groot). 

Directions and strategies beyond 2013

The transient Universe is a newly emerging theme in astrophysics, which has the potential for a number of groundbreaking discoveries. Apart from the optical surveys, which will also address transient and variability science, the coming years will clearly be dominated by LOFAR, providing a ‘radio transient factory’ that investigates the transient radio sky on all time scales, from nanoseconds for cosmic ray air showers, to milliseconds for pulsars, to days for X-ray binaries, and to years for GRB afterglows and radio supernovae. It also will be crucial for making further impact in the area of astroparticle physics and in particular UHECRs and neutrinos. This work will enable us to play a leadership role in the continuation of this science with the SKA. All of this will require massive data crunching and mining, for which LOFAR is also training us well.

At still higher radio frequencies ALMA can play a role if very long baselines become available to investigate the event horizon of supermassive black holes (Event Horizon Telescope) – thus making an old dream come true. In the optical and near-infrared, involvement in ELT instrumentation is desirable with a focus on fast time scales and broad spectroscopic coverage. For future X-ray missions (e.g., IXO), spectroscopy and timing are of the highest importance. 

Regarding astroparticle physics, a continuation of the Auger efforts will lead to the building of a large radio array at Auger South and participation in construction of Auger North, and in the complementary exploitation of the large neutrino telescopes that are, or will be, built (ANTARES, KM3NeT). New avenues now actively pursued are the participation in the next generation of ground-based gamma-ray telescopes (CTA) and gravitational wave detection (LISA, ET).
In these areas, the link to the physics community will further strengthen. As is happening in cosmology now, also the compact objects community will get a better grip on understanding their objects to the level that they can serve as true laboratories for fundamental physics – from extreme gravity to extreme particle energies. 
5.2. Tenure-track positions and NOVA overlap program 
An overview of the overlap appointments in 2003-2009 is given in Table 1 In total, 17 scientists from excellent institutes abroad were attracted to the Netherlands, including experts in optical and infrared instrumentation, and a number of top Dutch scientists were retained in the Netherlands by this program or induced to return. It contributed to lowering the average age of the permanent staff by 4.8 yr (from 51.0 yr at the start of this NOVA program in 1999 to 46.2 year in 2009) and allowed the university institutes to maintain their permanent staff levels. An additional 8 such positions are planned for the 2009-2013 period, of which 2 are ongoing overlap positions, another two were filled in 2009 and 4 will be filled between 2010 and 2013. Most new faculty members were hired through a general open call; a few resulted from targeted searches (e.g., instrumentation, laboratory astrophysics). 

[image: image4.emf]Univ Rank fte Field Name Start End Overlap Network

UvA HL 1.0 Birth and death of stars Waters 1-Jan-2001 1-Nov-2005 van den Heuvel 2

UvA UHD 1.0 High-energy astrophysics Wijnands 1-Sep-2003 1-Sep-2005 Savonije 3

UvA UHD 1.0 Proto planetary disks Dominik 1-Jan-2006 1-Jul-2014 Henrichs 2

UvA UD 0.5 Computational astrophysics Portegies Zwart 1-Jul-2007 1-Apr-2009 van den Horn 3

RuG UHD 1.0 Evolution of galaxies Helmi 1-Jan-2005 1-Dec-2008 Sanders 1

RuG UHD 1.0 Instrumentation Peletier 1-Jan-2005 1-Jan-2007 Pel 1

RuG UHD 1.0 Star formation Kamp 1-Jan-2008 1-Oct-2009 van der Kruit 2

RuG UHD 1.0 Black holes and neutron stars Méndez 1-Sep-2007 1-Feb-2013 van der Hulst  1/3

UL HL 1.0 Op-IR instrumentation Quirrenbach 1-Sep-2002 1-May-2006 Miley 2

UL UHD 1.0 Op-IR instrumentation Brandl 1-Jul-2003 1-Jul-2008 le Poole 1

UL UHD 0.5 Laboratory astrophysics Linnartz 1-Apr-2005 1-Sep-2008 Baas 2

UL UD 1.0 Supermassive black holes Levin 1-Jul-2006 1-Aug-2007   -  1/3

UL UD 1.0 Dark matter, dark energy Hoekstra 1-Jan-2009 1-Aug-2011 Lub 1

UU HL 1.0 Stellar evolution Langer 1-Jan-2000 1-Nov-2004 Kuperus 3

UU UHD 1.0 Binary evolution Pols 1-Sep-2001 1-Mar-2006 Nieuwenhuizen 3

UU HL 1.0 Instrumentation Keller 1-Jul-2005 1-Jul-2007 Lamers 2

UU UHD 1.0 Solar physics Vögler 1-Jan-2007 1-Nov-2009 Hammerschlag 3

UU UHD 1.0 Evolution of galaxies Larsen 1-Apr-2006 1-Feb-2008 Rutten 1

RU  UD 0.3 High-energy astrophysics Nelemans 1-Apr-2005 1-Apr-2007   - 3

RU UD 1.0 Astroparticle physics Hörandel 1-Jul-2009 1-Jul-2012 Kuijpers 3


Table 1: NOVA funded overlap positions in the period 2003-2009. Some overlap positions started already before this period and some other positions will continue beyond this period.

5.3. Publications
Fig. 4 shows the number of astronomical publications in refereed journals per year for NOVA specified according to topic (the three research networks, instrumentation and other astronomical research, left panel) and the total numbers for each of the NOVA institutes summed over the five topics (right panel). Summed over the period 2003-2009 NOVA astronomers produced in total 5783 publications of which 3032 (52%) appeared in refereed journals, 2345 (41%) in non-refereed journals including conference proceedings, astronomical telegrams, etc, 166 (3%) as PhDs, and 67 (1%) as articles in popular astronomy magazines and newspapers. Conference proceedings are counted as non-refereed papers even when appearing in journals with a refereeing system. Press releases and outreach material are not counted. About 96% of the publications in refereed journals are related to research in one of the three research networks. 
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Figure 4: Number of publications in refereed journals over the 2003-2009 period. Left: for NOVA according to network, instrumentation and other astronomical research. Right: for each of the NOVA university institutes.

5.4. PhDs
Table 2 summarizes the number of PhD graduations per 3 yr period, both of the individual institutes and summed over the 5 universities. As Figure 5 shows, the number of graduations per year has remained about constant over most of the decade, with a slight rise in the last 3 years. In the 1999-2007 period, the extra PhD positions through NOVA were largely offset by the decline in university-funded PhD positions and a dip in funding through the NWO open competition. As of 2008, the university-based PhD positions have almost completely disappeared, when 100 M€ was transferred from the universities to NWO to enhance

[image: image7.emf]Period UvA RuG UL UU RU Total

1995-1997 9 16 16 11 0 52

1998-2000 12 11 14 10 0 47

2001-2003 15 13 13 7 0 48

2004-2006 16 10 22 14 2 64

2007-2009 16 27 27 12 7 89

TOTAL 68 77 92 54 9 300


Table 2: Number of PhDs in astronomy granted at each of the universities participating in NOVA, and the sum of it grouped in three year intervals. 

competition. A large fraction of this money comes back to the universities through the NWO system but with a considerable delay and often in special programs, such as the ‘vernieuwings-impuls’ (VENI, VIDI, VICI), for which not all faculty members can compete (see § 3.6).
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Figure 5: The number of PhDs in astronomy granted in the Netherlands over the 1993 - 2009 period.
5.5. Assessment of PhD training
One key measure of the PhD training is the success of the PhD students on the international postdoc market: after the US, the Netherlands has the highest number of Hubble, Chandra, Fermi and Jansky fellows (in absolute numbers, not normalized for size of community; Figure 6). Other prestigious fellowships won by Dutch PhDs include the Carnegie, Spitzer, Bolton, McDonald, Dunlap, Bok, Miller and Giacconi fellowships. The median PhD length has now decreased to about 4.3 yr, and >95% of the candidates that started eventually finish. The annual PhD review committee interviews have been a key element in reaching this close to ideal track record. 
5.5.1. Career development of PhD students from the Netherlands

Figure 7 provides statistics on the employment situation of all PhD students that graduated in the 2000-2009 period, a sample of 220 students in total. Over the last decade about 75% of the PhD students have remained in astronomy for their first job. This fraction has remained relatively constant with perhaps a slight increase over this period. Of those, on average, 32% have their first postdoc in the USA, 34% in Europe, 11% in other countries and 23% stay in the Netherlands. This last bin also contains PhDs appointed for a short postdoc after their PhD defense to finish papers and/or bridge the gap toward their next postdoc position (Dutch PhDs can start and end at anytime in the year). Overall, the Dutch culture is that students should leave the country after they get their PhD if their ambition is to get a permanent position in astronomy.

[image: image9.emf]
Figure 6: Absolute numbers of Hubble, Chandra + Einstein + Fermi, Jansky and Spitzer postdoc fellowships awarded through 2009 to candidates who got their PhD in various countries outside the USA. The USA itself is off-scale with 296 fellowships.

The fraction of students that leave astronomy after their first job is close to constant at 5% over 2000-2009, implying that about 70% of today's students can be expected to remain in astronomy in a decade from now (assuming the total number of positions in astronomy stays at a comparable level). This is consistent with, or even slightly higher than, statistics about students that finished a decade ago. Of the PhDs that graduated in 2000-2009 and are now in the Netherlands, 59% are at a Dutch university and 41% at ASTRON or SRON. Young astronomers typically start to get permanent/tenure track positions about five years after their PhD, but statistics for this sample are small. Of the PhD students that leave astronomy, either immediately after graduation or a few years later, 23% end up in non-astronomy academic (research) positions (e.g., at the national meteorological institute KNMI), 52% in private/industry, 12% in public/government positions, and only 2% as teachers.
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Figure 7: Left: Types of positions currently occupied by Dutch PhD students that graduated between 2000 and 2009 (220 PhDs total). Here ‘institute’ means a non-teaching research institute like ASTRON, SRON, ESO or STScI where the PhDs are on an astronomer position. PhDs on non-astronomer positions at these institutes (e.g., software development, detector testing) are in the ‘Academic technology’ bin. Right: Countries where PhD students that graduated in 2000-2009 have their first. Only PhDs that remained in astronomy are considered here. 
5.6. Instrumentation program
In the period 2003-2009 NOVA delivered a number of instruments for world leading observing facilities (in brackets the year of completion) including:

· The cold optical bench and instrument control and analyses software for MIDI, the first two-beam combiner for ESO’s VLTI (2003);
· The 2k camera and image reconstruction software for SINFONI, the near-IR integral field spectrometer for the VLT optimized for adaptive optics using laser guide stars (2004);
· Data processing and calibration software for OmegaCAM (2005) waiting for completion of ESO’s VLT Survey Telescope;

· The near-IR spectrometer for X-Shooter, the first second-generation instrument on ESO’s VLT (2009);

· The spectrometer main optics (delivered in 2009) for MIRI, the mid-IR instrument on JWST

· The Band-9 receiver cartridges for ALMA optimized for the submillimeter atmospheric window between 600–720 GHz (prototypes delivered in 2007, production is ongoing);

· Software development and astronomical commissioning of LOFAR (ongoing).

Table 3 lists all NOVA-funded instrumentation projects in the 2003-2009 period. Further information about these projects including a full description of the NOVA involvement and first scientific results where applicable are provided in Appendix F. NOVA has the final responsibility for all projects listed in the table with the exceptions of LOFAR DCLA (shared responsibility of several university institutes, ASTRON and NOVA) and the DOT (UU responsibility). This responsibility implies monitoring progress of the projects through the NOVA ISC and the NOVA Executive Director, taking corrective measures through the NOVA Board and Directorate, and where required provide contingency funds or seek for additional external funding. NOVA’s policy is that national leadership of the instrumentation project must come from tenured university astronomers without any financial compensation from NOVA for the time spent on project tasks. The larger projects carried out with (inter)national partners often required considerable (in-kind) time for coordination, progress monitoring and meeting of the (ESO or ESA) requirements for project milestone reviews. 
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Table 3: NOVA investments in instrumentation projects for the period 2003-2009. The numbers (in k€) show the financial contributions of NOVA including external funds from mainly NWO and ESO. The percentages are the fractions of the total NOVA contribution to each project that are funded from external revenues. In-kind staff contributions to projects from the universities, ASTRON and SRON are not included in the figures. Projects indicated with 'a' received significant external funding as well but these revenues were administrated outside NOVA and are not included in the project costs listed in the table.

Table 3 also shows the NOVA financial contribution to these projects including the external funds (shown as fraction of the total financial contribution). The cost numbers in Table 6 do not necessarily reflect total NOVA contributions to each of the projects, in particular for projects that started before 2003 or that continue beyond 2009. The contributions from NOVA to each project have been spent on hiring staff at the universities, from ASTRON, SRON, TNO and occasionally from industry, on purchase of hardware and test equipment, on facilities needed for instrument integration and testing, and on travel and meetings.

5.7. Instrumentation forward look and preparation for the E-ELT
An overview of the entire NOVA instrumentation program for 2010-2013 is provided in Table 4 with individual projects described in Appendix F.
As outlined in § 4.2, participation in the design and construction of instruments for the E-ELT is the top priority for NOVA’s instrumentation program. In 2008 NOVA signed up to participate in four Phase-A studies for instrument concepts for the E-ELT. All four studies involve international partners in Europe. The typical lead time for each of the studies was 1.5 yr and all were completed in early 2010. Below is a brief description of each of the instrument concepts. Further descriptions including names of Dutch astronomers involved and science cases with special interest from the Netherlands are provided in Appendix F. 

METIS – mid-IR imager and spectrograph

METIS covers the mid-IR wavelength range L, M, N and Q band (from 3 µm to 20-25 µm, depending on the transparency of the atmosphere at the E-ELT location). It will provide high-angular-resolution imaging (6.5 times higher than the JWST), coronography, and medium- and high-resolution spectroscopy (R~100,000). It is ideally suited to image the kinematics of gas in proto-planetary disks down to 0.1 AU scales, image Jovian exoplanets around the nearest stars (within ~6 pc) down to 1 AU to the star and probing their atmospheres, and to measure the mass and the growth of supermassive black holes in AGNs. METIS is a NOVA-led international consortium consisting of institutions from five European countries: the Netherlands (international PI Brandl), Germany, France, the United Kingdom and Belgium.

[image: image13.emf]ASTRONOMICAL RESEARCH INSTRUMENTATION PROGRAM

Overlap appointments 1,868 Optical-IR instrumentation 10,120

Network research funding ALMA Band-9 production 9,134

Formation and evolution of galaxies 2,287 ALMA ALLEGRO 464

Formation of stars and planetary systems 2,673 ALMA technical R&D 473

Black holes, neutron stars, white dwarfs 2,291 MIRI 700

Cross network research projects 870 Gaia 283

Science Support 1,570 LOFAR-DCLA 1,427

Miscelleneous research projects 130 MUSE 244

Total network research funding 9,822 MUSE-ASSIST 648

Workshops & Visitors 263 S5T 229

New initiatives 1,144 AMUSE 417

TOTAL ASTRONOMICAL RESEARCH 13,097 MATRI2CES 296

Seed funding / Miscellaneous projects 230

OFFICE and OUTREACH Contingency for specific projects 715

NOVA Office 1,160 General contingency and new initiatives 1,745

Outreach 908 EC funded small projects 95

Reservations for social fund for staff 517 TOTAL INSTRUMENTATION 27,221

Total Office and Outreach 2,585

TOTAL EXPENDITURE 42,904


Table 4: NOVA-funded program for the period 2010-2013. The numbers are in k€.

MICADO – wide field imager

MICADO is a near-infrared (1-2.5 µm) imager for the E-ELT. It samples the focal plane at 2-4 milli-arcsecond resolution and so is suitable for diffraction-limited imaging. It will cover a field of at least 30 arcseconds. The science case covers diverse topics including the environment of the central black hole in our own Galaxy, resolved stellar populations in Local Group galaxies and beyond, and high-redshift galaxies. MICADO is a potential first-light instrument. The German-Italian-Dutch consortium is led by Genzel (MPE) with Kuijken as the NL-PI.
EPICS – exo-planet finder

EPICS is optimized to directly image and characterize exoplanets with the E-ELT. It does this by combining extreme adaptive optics with coronagraphic imaging, imaging spectroscopy, and polarimetry at visible and near-IR wavelengths. This will allow the E-ELT to characterize extrasolar gas giants that have been discovered by indirect methods, to detect and characterize mature cold gas giants like Jupiter at orbital distances between ~5 and 15 AU in the solar neighborhood (< ~20 pc), young gas giants in star forming regions, and Neptune-like planets, massive rocky planets (super-Earths), and ocean planets around nearby stars (< ~10 pc). The ultimate goal of EPICS is to detect and characterize super-Earths and exoplanets with liquid water in the habitable zones of stars. Polarimetry can characterize exoplanets in much more detail than any other technique. EPICS is an international consortium consisting of ESO and institutions from the Netherlands, Germany, France, UK, Italy, and Switzerland. NL and Switzerland are responsible for the polarimetry part of the instrument. Keller is the NL-PI.
OPTIMOS-EVE – Optical to infrared multi-object spectrograph – Extreme Visual Explorer

OPTIMOS-EVE is the optical to near-IR (310 -1800 nm) spectrograph for the E- ELT at medium resolution (5000 < R < 30000) with high multiplexing (at least 200) and with the highest efficiency possible, working in natural seeing or with ground-layer corrected adaptive optics. The field of view is 7'x7', up to 10'x10' with some vignetting. OPTIMOS-EVE provides the one-stop solution for all optical-NIR spectroscopy on the E-ELT including a deployable fiber bundle, multiple medium-sized IFUs and one large IFU that can also serve as a pseudo long slit. The science case includes studies of extragalactic planets, resolved stellar populations in the Local Universe and the intergalactic medium and galaxies at the highest redshifts. The OPTIMOS-EVE project is a consortium with three main partners: the Netherlands (Co-PI Kaper), France (Co-PI Hammer) and the UK (Co-PI Dalton). 

5.8. Workshops and visitors
This part of the NOVA-funded program enables researchers to invite foreign experts to the Netherlands for collaborative projects, and provides funding for workshops and joint colloquia. In 2003-2009 on average ~20 such visits took place each year and ~15 workshops per year were held with partial funding from NOVA (see bi-annual reports, ref. in Appendix). Many of the workshops were held at the Lorentz Center, which is particularly well suited to stimulate new collaborations and has excellent facilities for a small group of experts to work together in one location. In addition to many workshops centered around a specific science topic, the Herschel-HIFI and LOFAR guaranteed time/key programs have emerged from a series of Lorentz Center meetings, and numerous other large or key program teams have come together through such workshops (see www.lorentzcenter.nl for full program 2003-2009). NOVA also sponsors the regular university colloquia series, by bringing prominent researchers from abroad to speak at two or more NOVA institutes. Each year about 10 such colloquium visits take place.  This successful program will continue.
6. International status
Astronomy is practiced by a truly international scientific community in which people from many countries work together. In this international setting, NOVA and the university institutes must remain in a position to offer conditions that attract top quality PhD students and young staff. Key aspects are access to state-of-the-art observing facilities covering the electromagnetic spectrum, an open atmosphere that allows a free exchange of scientific ideas, and a tradition of excellence.

The high academic standards of Dutch astronomers are evidenced by a number of indicators. These include awards and prizes, (inter)national leadership roles in science management and policy, and publication and citation records. PhD students graduating at Dutch universities frequently get international prize fellowships and challenging research positions at top-ranked astronomical institutes worldwide (see § 5.5).
6.1. Awards and prizes
Dutch astronomers continue to receive various national and international awards and prizes, ranging from the highest Dutch honor (the Spinoza award) to the various forms of personal research grants obtained in fierce competition (VICI, VIDI, VENI, EU Research grants). Those obtained in the 2003-2009 period are listed in Table 5. The Dutch record in the new European Research Council (ERC) grant system is particularly impressive: 4 out of the first 12 advanced ERC grants in astronomy have gone to Dutch astronomers.
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Table 5: Overview of major personal research grants and national honors obtained in the 2003-2009 period. 
Other awards include the EU Descartes prize to Stappers and the PULSE consortium (2005); the Bruno Rossi prize of the American Astronomical Society to Wijnands and two US colleagues (2006); the Physica prize of the Netherlands Physical Society to van Dishoeck (2005); the R.M. Petrie award of the Canadian Astronomical Society to van Dishoeck (2007);  the AAS Brouwer award to de Zeeuw (2009); foreign honorary member of the US National Academy of Arts and Sciences to van Dishoeck (2008); Akademiepreis der Berlin-Brandenburgischen Akademie der Wissenschaften to Falcke (2005);  honorary doctorates of Université Claude Bernard Lyon and University of Chicago to de Zeeuw (2003, 2007) and of Observatoire de Paris to Blaauw (2004), Alexander von Humboldt professorship to Langer (2008); honorary associate fellowships of the Royal Astronomical Society UK to van Dishoeck (2006) and de Zeeuw (2007); Christiaan Huygens award for best dissertation in space sciences to Helmi (2004) and Kriek (2009); Martinus van Marum prize from the Royal Holland Society of Sciences and Humanities for the best dissertation in sciences by Labbé (2008); and the Pastoor Schmeits prize for the best young Dutch astronomy researcher to van Dokkum (2004), and Tolstoy and Portegies-Zwart (2007)

6.2. Leadership

Dutch astronomers are highly visible in international leadership positions. One measure is the large number of top-level committees chaired by Dutch astronomers, including president of ESO council and chair of the ALMA Board (van der Kruit), chair of the ASTRONET science vision working group (de Zeeuw), chair of the Space Telescope Institute Council (de Zeeuw), chair of the European SKA consortium and ING Board (van der Hulst), chair of the ESO-ELT Science Working Group (Franx), and membership of the Space Science Advisory Committee (SSAC) of ESA (van den Heuvel). De Zeeuw is the fourth Dutch Director General of ESO (out of seven over the last 45 years). Habing has been one of the main editors of Astronomy & Astrophysics up to 2004, and van Dishoeck has been appointed as the first non-US associate editor of Annual Reviews of Astronomy & Astrophysics in 2005. Van der Klis has served a 10-yr term as reviewing editor of Science in 1999-2008 and Wijers is editor of Mon. Not. Roy. Astron. Soc. since 2006. See CVs of the key researchers in Appendix A for further examples.
Dutch astronomers are regularly invited for keynote addresses (opening or closing lecture) of major astronomical conferences such as the IAU Symposia and IAU General Assemblies. They have numerous international contacts and collaborations with the top international astronomy institutes, as evidenced by many joint publications. Dutch astronomers have also organized many international conferences inside and outside the Netherlands, including IAU symposia and sessions at IAU and COSPAR general assemblies. In 2003-2009, a total of 67 workshops in astronomy were organized in the Lorentz Center, most of them led by Dutch astronomers. NOVA astronomers are frequently asked to sit on visiting committees in other countries (see CVs in Appendix A). They are also asked to join or lead instrumentation projects in partnerships with institutes like the Max Planck Institutes (MPE, MPIA) and Oxford.
6.3. Publication and citation studies

NOVA has requested Prof. P. van der Kruit (University of Groningen) to carry out a bibliometric study using the NASA Astrophysics Data System (report by Kamphuis and van der Kruit, 2010, see App. X). The subset of Key Researchers (KR) is a selection of astronomers with a strong scientific record made by NOVA itself (§ 8). The performance of the Dutch astronomers is compared with three other samples: the faculty of the top 15 US PhD granting universities as given in the report of A.L. Kinney (2008, astroph/0811.0311), a random sample of worldwide astronomers selected by taking every 25’th (active) member from the International Astronomical Union (IAU) directory and a similar sample obtained from the American Astronomical Society (AAS) directory. The NOVA and Top-US samples are active staff members selected in a similar manner; the IAU and AAS samples also contain postdocs and other non-tenured astronomers, as well as retired and technical astronomers. In particular, the AAS sample has a relatively high fraction of young astronomers which have published less. Thus, the latter two samples are expected to score lower. Note that the Kinney study uses citation scores for ranking; thus, this sample contains by selection astronomers with high citation rates who often work in areas with high citation rates.

Table 6 summarizes the outcome of this study. An important conclusion is that the median number of papers produced by NOVA astronomers, both per year and over their entire career, is a factor of 2-3 higher than that of the random samples and comparable to that of astronomers at the top-US institutes. In terms of citation rates and h-index distribution, a similar trend is seen. Here Dutch astronomy as a whole performs as well or nearly as well as the top US astronomy institutes. See Kamphuis & van der Kruit for a more detailed analysis of the results.  That paper also analyzes the reports from the ‘Nederlands Observatorium van Wetenschap en Technologie’ 

(NOWT) commissioned by the Ministry of OCW and published every 3 year and concludes that these do not accurately reflect the (trends in) performance of NOVA astronomers. NOVA’s response to the publication and citation study commissioned by NWO to the Center for Science and Technology Studies (CWTS) is contained in a separate letter.
Another independent measure of the performance of Dutch astronomers is given by the February 2008 report from Prof. Pieter Kruit (Technical University Delft) who has analyzed publication trends in physics and astronomy over the period 1996-2000 and 2001-2005 using data provided by CWTS selected on the basis of bibliometric PACS codes and compared them with those of a
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Number of people in sample 79 26 177 172 193

Number of papers 90 123 94 26 58

Number of first-author papers  21 23 22 8 19

Normalised number of papers 26 33 25 7 20

Number of normalised first-author papers  11 13 10 3 9

Number of citations 3325 4558 4175 544 1042

Number of first-author citation 795 1166 971 112 256

Number of normalised citations  704 1213 929 86 271

h-index 31 39 34 12 17

First-author h-index  13 14 14 4 8

Normalised h-index  14 16 16 5 9

First-author normalised h-index  9 10 10 3 6

Citations per paper 36 38 43 21 18

Citations per first-author paper 39 45 39 13 15

Normalised citations per normalised paper  33 37 35 17 14

Papers per year 3.9 5.6 3.3 1.6 1.9

Citations per year  131 229 141 34 34

Normalised papers per year  1.1 1.5 0.9 0.4 0.7

Normalised citations per year 34 57 33 6 10

First-author papers per year  0.9 1.2 0.9 0.5 0.6

First-author citations per year  40 59 33 8 9

Number of publishing years  25 22 30 18 30


Table 6: Medians of the various distributions of publication and citation scores for the samples of the NOVA astronomers, the NOVA key researchers, top US institutes, and AAS and IAU astronomers. Unless specified otherwise, the numbers refer to the total over the entire career of the astronomers.
number of other countries, in particular the USA, South Korea, Sweden, Germany, Switzerland, UK, and France. This study was commissioned by the Raad van Natuur- en Sterrenkunde (RNS) of the KNAW. Astronomy clearly stands out in terms of its ‘activity index’ (i.e., the relative number of publications in a certain area compared with the relative number of publications in that area worldwide), which is a factor of 2-3 higher in the Netherlands than that of the comparison sample. It is also, together with bio- and earth-related physics, at the very top nationally of all physics and astronomy topics considered in the study. NOVA considers total output and total citations at least equally important as citations per paper.  Note that in many outside studies, Dutch astronomy as a whole is considered, and Dutch university astronomers cannot be readily separated from ASTRON and SRON (or sometimes even ESTEC) scientists.  

7. National status

The organization of astronomy in the Netherlands including the relations with other institutes and organizations involved is described in § 3. It is clear that the NOVA top-research school's national status depends crucially on its embedding in the Netherlands, both with its member institutes at the universities and with its national partners, and on its international embedding to build and exploit the next generation of major telescopes. As described in § 3 and 4, significant national funding has already been secured for the entire NOVA program. As elaborated further in § 8 and 9, the NOVA Grant funds about 20% of the scientific staff positions at the universities. More importantly, the NOVA Grant empowers university astronomers with a longer-term strategic planning horizon much better matched to the size and long timescales of international projects. This enables them to carry out a much more coherent national program than would be possible otherwise.
7.1. Societal relevance: quality, impact and valorization

Astronomy has a very large cultural appeal to the public at large. Mysterious phenomena such as black holes, gamma ray bursts, dark matter and dark energy excite young and old. The discovery of exoplanets provides new insights into our place in the Universe and the possibility of life elsewhere, and thereby deeply affects our view and perspective of the world around us.  This also makes astronomy an excellent vehicle for stimulating interest in the natural sciences in general among the youngest generation at a time when the interest in university studies in some of these disciplines is declining. Sharing this knowledge and excitement with society is arguably the most important contribution of astronomy to valorization. 
Astronomy also drives and stimulates engineers in the high-tech industry to develop innovative technical solutions beyond the traditional boundaries, which may subsequently have other applications in society. PhDs trained in astronomy at the universities contribute to the knowledge society in many different ways and are found in jobs ranging from oceanography to cancer research and climate studies, and from oil exploration to industrial research laboratories as well as in organizational research, banking, insurance companies, software companies, science policy and teaching professions. They have been trained to become truly independent thinkers at a ‘system level’, who can place today’s problems in the context of a much broader picture. Compared with other sciences, astronomers are used to developing non-standard scenarios for interpreting their data based on limited information about a poorly controlled environment.
7.1.1. NOVA Information Center and other outreach activities
NOVA recognizes its responsibility to report its frontline research in the widest sense. The NOVA Information Center (NIC), based at the University of Amsterdam, has been established to popularize astronomy and astrophysics in the Netherlands. The NIC has different target groups for its outreach efforts: the press, students and teachers, policy makers, and the general public. A nice mark of quality is the fact that in 2008 the NIC officer Marieke Baan was the runner-up in a poll of Dutch science journalists for the best press officer in the Netherlands.

The NIC provides information on astronomy and NOVA on its website www.astronomie.nl, attracting over 270.000 visitors in 2009 (about 1000/day) and still growing. The 'Astronomical Press Service' ran by the NIC issues some 100 press releases each year to the news media, generating hundreds of articles in (major) newspapers and magazines, and several items on radio and television. For example the trip of science journalists to the observatories in Chile coordinated by NOVA in September 2007 led to two TV items in the RTL main news program. NOVA has also stimulated and financially supported the writing of a popular book Astronomie.nl by well-known science writer Govert Schilling. In the International Year of Astronomy 2009 (IYA2009), Baan chaired the Dutch IYA2009 working group and organized in collaboration with partners many public events, including 'the weekend of the stars' in science center NEMO in Amsterdam. It also had a large presence at the biggest senior fair in the world in Utrecht and at various conferences for teachers. These efforts appear to be very successful in reaching large numbers of people. The strategy is to invest in teachers and science journalists and let them pass the information to the general public. NOVA scientists, both senior and junior, gave hundreds of public talks to interested groups and schools over the 2003-2009 period.  
7.1.2. Astronomy in schools
NOVA is actively engaged in promoting astronomy in primary and secondary education. A wide range of educational materials is made available through the NOVA website; there is also an image bank, a semi-popular encyclopedia, a newly-developed educational game for elementary schools, "Kids in Space", and a prize-winning interactive black hole website. Teachers can subscribe to the NOVA electronic Newsletter which is issued 20 times per year. In 2008 NOVA appointed a high school mathematics teacher on a part-time position in the NIC to coordinate the efforts and further develop educational programs for different age groups as well as corresponding training programs for teachers and volunteer astronomers. A special program for high schools was developed including guidelines for teachers and booklets for students with astronomy projects and exercises. As an additional attraction, a mobile planetarium was purchased for school visits nationwide. The actual visits will be done by volunteers including PhD students from the university astronomy departments. Following a successful ‘write your own observing proposal’ contest for high school students in 2005, three rounds of a national Dutch Astronomy Olympiad were organized in three successive years, by the departments in Leiden, Utrecht, and Groningen respectively. Astronomers in Groningen won the major annual national science communication contest in 2008. In their winning project "Discover the invisible Universe" they aim to "edutain" schools and the general public on the issues of infrared radiation and infrared astronomy, focusing on William Herschel and the Herschel Space Observatory in the year of its launch, 2009. A truck full of hands-on infrared experiments is part of the activities.
The NIC also hosts the national component of the Universe Awareness program (UNAWE-NL), meant to expose economically-disadvantaged young children aged between 4 and 12 years to the inspirational aspects of modern astronomy and in this way stimulate the development of their curiosity and talents. UNAWE is a novel international education program initiated in 2005 by Miley. Having been chosen as a cornerstone project of IYA2009, UNAWE participation grew to nearly 40 countries by the end of the year. In 2009, a part-time coordinator for the Dutch part of this program was appointed on a pilot project for 2.5 years to mobilize human effort through a program of duo-stages where teachers and astronomy students pair-up to carry out programs in schools in underprivileged areas in the Netherlands. 
High school physics is currently undergoing a major revision. The relevant steering committee set up by the Ministry of OCW and involving Barthel is preparing a challenging astrophysics component within the high school curriculum. This curriculum is currently being tested in a number of schools; aim is to introduce it nationally in 2013. Concerning primary education, a small dedicated working group within the astronomy, biology, geography and meteorology disciplines has designed and tested (in 35 schools) practical exercises and materials dealing with basic nature education. The project aims to reach (eventually) all primary schools in the country.

8. Organization

The NOVA program involves about 288 fte scientific staff members spread over the five universities. This number includes ~59 fte senior staff in permanent and tenure-track positions, 54 fte postdoctoral fellows, 140 fte PhD students, and 35 fte staff working on instrumentation projects. NOVA funds about 20% of these positions. Numbers given apply for 2009. Further statistics on staffing is provided in Table 7 and Appendix D.
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PD PhD  Instr Total

Amsterdam (UvA) 10.6 11.3 21.6 2.0 45.4

Groningen (RuG) 16.1 7.2 42.0 19.7 85.0

Leiden (UL) 21.3 26.6 48.1 8.3 104.2

Utrecht (UU) 7.0 5.5 19.4 3.0 34.9

Nijmegen (RU) 4.2 3.8 8.4 2.4 18.9

Total 59.1 54.4 139.5 35.4 288.4

Permanent scientific staff      Temporary scientific staff


Table 7: Numbers of research staff at the university astronomical institutes in the Netherlands for 2009. The figures are in units of full time equivalents, counting the number of people without multiplication for the fraction of time that they spend on research. For permanent scientific staff this number is nominally 40%, for postdocs (PD) 100%, for PhD students 90% and for staff appointed to work on instrumentation projects (Instr) in the range of 20-50%. The numbers do not include support staff. See Appendix D for details.
The NOVA organizational structure is summarized in detail in Appendix A. The Board consists of the directors of the participating university astronomy institutes and is chaired by van der Klis (UvA). The Board has the overall responsibility for the program, sets the overall strategy and decides on the distribution of the finances administered through NOVA. They meet at least twice per year. The NOVA Directorate and office is responsible for the day-to-day running of the entire research and instrumentation program administered by NOVA, preparation of policy and strategic issues for decision by the Board, preparation of Board meetings and other committees, financial administration and control of spending, contacts with the higher levels of the participating universities and with external (international) institutes and agencies, administration and allocation of the workshop and visitors program, and oversight of the NIC. The overall NOVA management overhead is low: the entire NOVA program, with an annual expenditure of ~7-8 M€, is administered by the Directorate and Office, a small group of only 4 people (2.5fte).

Each of the three inter-university networks is facilitated by a network coordinator and contains 6-10 key researchers with strong scientific records. The list of NOVA key researchers is given in Appendix A together with their CVs. The key researchers, led by the network coordinators and with input from all university astronomers, determine the research plans within and across the networks. 95% of the permanent scientific staff carries out research in one or more of the NOVA networks. NOVA-funded positions often have a second supervisor or mentor from another university or ASTRON/ SRON, stimulating collaboration between the institutes. There are also cross network projects and several staff members participate in the activities of more than one network. These activities include regular 1-day scientific meetings (see § 5).

The NOVA instrumentation program is monitored by the Instrument Steering Committee (ISC), currently chaired by Roche (Oxford). All PIs of instrumentation projects submit detailed progress reports to the ISC twice per year, which are discussed in a 1-day face-to-face meeting. The ISC report is submitted to the NOVA Board and the ISC chair is invited to present the report in person. The ISC assesses ongoing risks, reviews intermediate milestones, and, if necessary, recommends corrective actions, including use of contingency funds. One of the major tasks of the NOVA executive director is to oversee and guide the instrumentation program on a daily basis, including membership of international steering committees for the projects and, where necessary, renegotiating existing contractual arrangements with partners and the organization that ultimately receives the instrument (in many cases ESO). This strict oversight has proven very important in keeping the NOVA projects within budget and time (see Appendix F).

At the start of 2008 NOVA took over responsibility for the Optical-Infrared (IR) instrumentation group at ASTRON in Dwingeloo. Over the last decade this group, largely financed by NOVA projects, carried out most of the optical-IR instrumentation projects for which NOVA had the final responsibility toward ESO, ESA, and international partners. The group consists of ten experienced engineers and technicians with expertise in optical, mechanical, and cryogenic design, system engineering, CNC and optical production capabilities, instrument integration, verification and project management. The staff numbers of this group are not included in Table 1.

The group will continue to be hosted at ASTRON in Dwingeloo for the next several years to assure that NOVA has sufficient experienced staff to take on a leading role in an E-ELT instrumentation project. On the longer term, NOVA will move the Optical-IR instrumentation group to the campus of one of its constituting universities to ensure a much tighter interaction with university astronomers and technical developments. The timescale for the move is dictated by the E-ELT instrumentation projects. At the moment, Utrecht is an attractive choice since co-location with both the university and SRON would allow for strategic collaboration in sensor technology and instrument development, and to share (investments in) expensive laboratory infrastructure and equipment.
The Dutch Astronomy Education Committee (LOCNOC) oversees the total university education at BSc, MSc and PhD level, including the organization of the NOVA fall school. The Minnaert committee oversees and coordinates the outreach and educational activities, convened in the NOVA Information Center. Each institute organizes annually the PhD review committees which monitor progress of the PhD students (see § 3 and 5).

9. Funding
Total expenditures on the astronomy program at the five university institutes and NOVA together amounted to 24.7 M€ in 2009. Fig. 8 shows the variations over the period 2003-2009 with a color coding for each of the university institutes and for "NOVA". Expenditures of NOVA funds at the university institutes are included in the numbers for the universities. The label "NOVA" refers to expenditures on the NOVA program outside the universities, for instance the costs of the Optical-IR instrumentation group and several instrumentation projects. Compared to 2003 the expenditures grew by ~50% for a variety of reasons: (1) inflation and salary increases amounting to 17% between 2003 and 2009 for which the numbers are not corrected; (2) introduction of a full cost accounting system at the UvA causing a virtual budget increase of 130% in expenditure from its university funds in the middle of the period; (3) increase of the numbers of research staff and people working on instrumentation projects between 2003 and 2009; and (4) start-up and growth of the Department of Astrophysics at Nijmegen.
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Figure 8: Total expenditures on astronomical research and education at the five university institutes in k€ over the period 2003-2009. The amounts are in ‘then Euros’, not corrected for inflation and salary increases. The bars represent the expenditure for each year and the colors indicate the different institutes.

This entire program at the five university institutes and NOVA over the 2003-2009 period is funded by the universities (43%), the NOVA Grant (18%), grants from NWO, KNAW and ERC (total 25%), ESO contracts (6%), and other contractual work including EU network funding (8%). 

The NOVA Grant from the Ministry of OCW amounted to 4.2 M€ per year over the period 2003 – 2006. From 2007 onwards the allocation has increased to 4.8 M€ per year in 2009. By Board decision these funds are equally spent on research and instrumentation after subtracting the costs of the NOVA office and outreach program. Note that instrumentation amounts to ~25% as a fraction of the entire program. External grants for research are accounted for through the university institutes. Hence, they are included in Fig. 8 but they do not show up in the expenditure of the NOVA–funded research program shown in Fig. 9. In contrast, the external funding for most of the instrumentation projects is organized and coordinated through NOVA. Therefore expenditure on instrumentation projects that are funded through external grants and contracts show up explicitly in the NOVA finances. On average, 3% of the total funds administered by NOVA are spent on management of the program through the NOVA office, and 1% on outreach activities.  
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Figure 9: Expenditure of the programs administered by NOVA (in k€). Activities include research within the networks and overlap positions (orange and red), instrumentation that is NOVA funded and funded through external grants or contracts (dark and light green), and the costs of the NOVA office and outreach (yellow). 

About 60% of the funds administrated by NOVA were spent at the university institutes. The remaining expenditures cover personnel costs at ASTRON and SRON for staff working on Optical-IR instrumentation projects including JWST-MIRI and Phase-A studies for E-ELT instrumentation, and on the ALMA Band-9 receivers. In addition hardware and test equipment have been purchased for various instruments.

9.1. Earning capacity
The earning capacity of NOVA and the university astronomical institutes is illustrated in Fig. 10. All expenditures are summed over the period 2003-2009 and sorted according to the origin of the funds. The funding came from the universities (43%), the NOVA Grant (18%), research grants awarded in a competitive procedure through NWO, KNAW and ERC (25%), grants and contracts from the European Union (8%), contracts with ESO (6%) and other sources (1%). Counting university funding as baseline revenues and noting that the NOVA Grant was also awarded through a competitive procedure, the ratio between baseline funding and funds obtained through a competitive procedure is 3:4. These numbers and Fig. 10 do not take into account that the universities provide office and laboratory space and (management) free of charge. Full cost accounting making these contributions visible was instituted at UvA during the reporting period (see Appendix D). 
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Figure 10: Origin of the funding for the entire astronomy program at the university institutes and NOVA summed over the period 2003-2009. 

Total expenditure in 2003-2009 on university research staff (115 M€) was about four times that on NOVA instrumentation projects (30 M€). The origin of funding for these two types of expenditure differs significantly (Fig. 11). University research staff is funded approximately according to the fractions in Figure 25, while NOVA instrumentation projects are funded primarily by NOVA (38%), ESO (34%), NWO (22%), with some contribution from universities (2%), EU (2%) and other sources (2%).  In 2008 and 2009 four large ERC grants were awarded to Dutch astronomers. These started recently and hence are not yet reflected much in Figs. 10 and 11.

[image: image20.emf]Funding origin for research staff 2003-2009

University

NOVA

NWO / KNAW / ERC

EC

Other

 [image: image21.emf]Funding origin for NOVA instrumentation 

program 2003 - 2009

Universities

NOVA

NWO

ESO

EC

Other


Figure 11: Origin of the funding for university astronomical research staff (left panel) and NOVA instrumentation projects (panel right) summed over the period 2003-2009.

In late 2008, funding for Dutch participation in the E-ELT instrumentation program was secured through an ESFRI grant of 18.8 M€ awarded by the Ministry of OCW and NWO (PI Boland). It was one of five groups that got national funding out of eight ESFRI projects that were identified as Dutch priorities by the national roadmap committee for large scale research facilities.  The grant includes 8.8 M€ for conceptual design, Phase A and B studies and technology development, and 10 M€ for participation in the final design and construction of at least one instrument (see § 5.7 for details). Expenditures have started only recently in 2009.
9.2. Impact of the NOVA Grant on earning capacity
The NOVA funding has successfully attracted external funds, mainly from NWO and ESO, for both the research and instrumentation part of the program. For the research part, the additional funding is mostly in the form of personal research grants for new staff attracted on overlap positions (see Table 1 in § 5.2). Also, the opportunity of (guaranteed) access to new observing capabilities funded by NOVA has strengthened NWO and ERC grant proposals and contributed considerably to the success in these funding lines. 

The earning capacity of the instrumentation program grew from almost zero to M€ 3 per year in 2003 - 2009 (see also Table 11 in § 9.1). Without NOVA, this would not have been possible, since the university institutes could not have taken on the final responsibility for these projects. The biggest earnings include the NWO-Groot grant for the MIRI cold optical bench (5.8 M€, expenditure in 2003-2008), a number of contracts with ESO for the ALMA Band-9 receivers (~15 M€, 2003-2012), a number of NWO-M grants for LOFAR DCLA (~3.5 M€, 2005-2010), and the OCW-NWO grant for E-ELT instrumentation (18.8 M€, 2009-2018). In all cases NOVA funds were used for early feasibility studies to enable a stronger funding proposal, to make commitments to international partners, and to provide the required matching.

10. Action on areas for improvements identified in interim evaluation 

We moeten hier ook checken wat de NWO commissie in 2003 als verbeterpunten noteerde. ***OK, heb jij die tekst? ***
The International Review Board that evaluated NOVA in 2003 concluded that the overall balance of the program in terms of research and instrumentation was excellent. It made a number of comments and recommendations, which have been addressed in the previous sections. Specifically:

· The IRB recommended continuation of the overlap appointments and making some tenure-track appointments of young scientists. A tenure-track system has now been implemented at several universities and a significant fraction of the overlap positions continues to be used for young scientists. The IRB also recommended to maintain the ratio of permanent to temporary staff. Fact is that this ratio dropped from 25% in 2003 to 20% in 2009, although the absolute numbers of permanent positions remained flat between 2003 and 2009 despite difficult financial circumstances at the universities.

· The IRB commented on the importance of proper contingency for instrumentation projects. The NOVA Executive Director and ISC have worked with the PIs to ensure that projects have an adequate budget that includes an appropriate level of contingency and also to prevent and overcome budget issues in other ways. Key elements are: (1) regular project monitoring by the ISC, (2) ad-hoc project mini-reviews when projects suffer difficult situations, (3) NOVA level contingency in addition to project contingency, and (4) joint efforts to seek additional external project funds to secure the initial science objectives. 

· The IRB stressed the importance of NOVA, ASTRON and SRON working together and recommended some joint temporary appointments. Since 2003, the number of SRON and ASTRON scientists having zero- or joint appointments at universities has grown, and a more structural collaboration between SRON and Utrecht University (as recommended by the IRB) is now formally in place. Other examples are the NOVA-SRON collaboration on the ALMA Band-9 receivers, the NOVA Optical-IR instrumentation group hosted by ASTRON, and the NOVA-ASTRON collaboration on WSRT/PuMa and LOFAR.

· The IRB expressed concern 'whether NOVA and Dutch astronomy will continue to flourish if the bonus incentive scheme comes to an end', 'they need a mechanism to provide guaranteed support for the years of effort needed to develop instruments' and 'it is essential that the long term future of the NOVA funding stream be addressed in a timely fashion'.  Since 2003, NOVA secured funding for 5 yr beyond 2008 and it is fully aware of the need for a more structural basis for its ambitious research and instrumentation program, as emphasized in § 4. The Directorate and Board continue to work with the agencies to make this possible.
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Data

		Startyear		Year		Voorletters		Tussenvoegsels		Naam		Voornaam		M/F		Startdate promotion		End datum promotie		Einddatum contract		Promotion date - end date contract		Duurpromotie		Promotor		Thesis Title		Institute		Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Nr missing data		E-mail		Current job		Current institute		Current town		Current country		First job		First institute		First town		First country		Website		Comments		Current job country group (NL, USA, EU, Other)		First job country group (NL, USA, EU, Other)		Current job category		First job category		Technical		First job institute same as PhD institute?		Detailed current job category		Detailed first job category

		1998		2003		A.C.				González Garcia		Antonio Cesar		M		10/15/98		3/28/03		5/14/03		-46		4.42		van Albada		Elliptical galaxies: merger simulations and the fundamental plane		RuG		Y		Y		0		cesar.gonzalez@iac.es		Fellow		Instituto de Astrofísica de Canarias		La Laguna Tenerife		Spain		Fellow		Instituto de Astrofísica de Canarias		La Laguna		Spain		http://www.iac.es/				EU		EU		AC		AC		0		N		AC-I		AC-I

		1998		2003		M.E.				Filho		Mercedes		F		12/1/98		5/9/03		3/30/03		39		4.42		van der Hulst co: Barthel, Ho		Nuclear activity in nearby galaxies		RuG		Y		Y		0		mfilho@astro.up.pt		Reseacher		University of Porto, Centro di Astrofisica		Porto		Portugal		Researcher		University of Porto, Centro di Astrofisica		Porto		Portugal		LinkedIn				EU		EU		AC		AC		0		N		AC-I		AC-I

		external		2004		L.K.				Hunt		Leslie		F		external		10/15/04								van der Kruit		Building Galaxies: from low-metallicity compact dwarfs to active galactic nuclei		RuG		Y		Y		0		hunt@arcetri.astro.it		Research Associate		INAF-Osservatorio Astrofisico di Arcetri		Firenze		Italy		Research Associate		INAF-Osservatorio Astrofisico di Arcetri		Firenze		Italy				PhD pas laat behaald, ervoor en erna werkte hij al bij Arcetri		EU		EU		AC		AC		0		N		AC-I		AC-I

		2003		2007		G.				Battaglia		Giuseppina		F		6/15/03		9/7/07		6/15/07		82		4.25		Tolstoy  co Helmi		Chemistry and kinematics of stars in Local Group galaxies		RuG		Y		Y		0		gbattagl@eso.org		Fellow		ESO		Garching bei Munchen		Germany		Fellow		ESO		Garching bei Munchen		Germany						EU		EU		AC		AC		0		N		AC-I		AC-I

		2004		2008		C.W.				Ormel		Christiaan		M		9/1/04		10/10/08		8/31/08		40		4.08		Tielens / Spaans		The early stages of planet formation: how to grow from small to large		RuG		Y		Y		1		ormel@mpia-hd.mpg.de		Fellow		Max-Planck-Institut für Astronomie		Heidelberg		Germany		Fellow				Heidelberg		Germany		http://www.mpia-hd.mpg.de/~dullemon/group/members.php		Had Rubikon maar heeft Humbold Fellowship verkozen		EU		EU		AC		AC		0		N		AC-I		AC-I

		2004		2009		A.				Villalobos Coffre		Alvaro		M		5/1/04		5/25/09		8/30/08		265		5.00		Helmi		Simulations of the formation of thick discs in galaxies		RuG		Y		Y				villalobos@oats.inaf.it		Fellow		Osservatorio Astronomico di Trieste		Trieste		Italy		Fellow		Osservatorio Astronomico di Trieste		Triest		Italy		http://www.ts.astro.it/				EU		EU		AC		AC		0		N		AC-I		AC-I

		1998		2003		J.D.				Kurk		Jaron		M		10/1/98		5/22/03		12/31/02		142		4.58		Miley co: Rottgering		The cluster environment and gaseous halos of distant radio galaxies		UL		Y		Y		0		kurk@mpia.de		Fellow		MPE Garching		Garching bei Munchen		Germany		Fellow		Osservatorio Astrofisico di Arcetri		Florence		Italy		http://www.mpia-hd.mpg.de/~kurk/				EU		EU		AC		AC		0		N		AC-I		AC-I

		2005		2009		O.				Panic		Olja		F		8/15/05		8/15/09		8/15/09		0		4.00		Van Dishoeck/Co: Hogerheijde		High angular resolution studies of protoplanetary discs		UL		Y		Y						Fellow (ALMA)		ESO		Garching bei Munchen		Germany		Fellow (ALMA)		ESO		Garching bei Munchen		Germany		Jeanne				EU		EU		AC		AC		0		N		AC-I		AC-I

				2005		D.J.				Nickeler		Dieter Horst		M				6/10/05								Goedbloed / Fahr co: Neukirch		MHD equilibria of astrospheric flows		UU		Y		Y		0		nickeler@asu.cas.cz		Scientist		Astronomical Institute of the Academy of Science, Solar Physics Department		Ondrejov		Czech Republic		Scientific guest, then Fellow		Astronomical Institute of the Academy of Science, Solar Physics Department		Ondrejov		Czech Republic						EU		EU		AC		AC		0		N		AC-I		AC-I

		1998		2002		S.				Hony		Sacha		M		6/1/98		10/25/02		10/25/02		0		4.33		Tielens / Waters		Infrared light on the composition of the dust surrounding carbon-rich stars		UvA		Y		Y		0		sacha.hony@cea.fr		Fellow (Herschel)		CEA Saclay, Service d'Astrophysique		Saclay		France		Fellow (ESA)		ESA/ESTEC		Noordwijk		Netherlands		http://www.ster.kuleuven.ac.be/staff/sacha/index_nl.html				EU		NL		AC		AC		0		N		AC-I		AC-I

		2000		2004		R.		van		Boekel		Roy		M		5/1/00		10/21/04		4/30/04		171		4.42		Waters co: Pel		High spatial resolution infrared studies of proto-planetary disks		UvA		Y		Y		0		boekel@mpia.de		Fellow		Max Planck Institut fur Astronomie		Heidelberg		Germany		Fellow		Max Planck Institut fur Astronomie		Heidelberg		Germany						EU		EU		AC		AC		0		N		AC-I		AC-I

		2000		2004		A.				Bik		Arjan		M		5/1/00		9/27/04		4/30/04		147		4.33		Waters co: Kaper		The stellar content of high-mass star-forming regions		UvA		Y		Y		0		abik@mpia.de		Fellow		Max-Planck-Institut für Astronomie		Heidelberg		Germany		Support Astronomer		ESO, VLT		Garching bei Munchen		Germany		http://www.mpia-hd.mpg.de/homes/abik/Homepage.html				EU		EU		AC		AC		0		N		AC-I		AC-I

		2002		2007		R.				Schnerr		Roald		M		12/1/02		2/7/07		11/30/06		67		4.17		Henrichs		Magnetic fields and mass loss		UvA		Y		Y		0		roald@astro.su.se		Fellow		Stockholm University, Institute for Solar Physics		Stockholm		Sweden		Fellow		Stockholm University, Institute for Solar Physics		Stockholm		Sweden		http://www.solarphysics.kva.se/				EU		EU		AC		AC		0		N		AC-I		AC-I

		1998		2002		N.L.				Martin-Hernandez		Leticia		F		10/1/98		12/13/02		11/30/03		-347		4.17		Tielens		The galactic metallicity gradient, infrared and radio studies of H II regions		RuG		Y		Y		0				Fellow		Instituto Astrofysico de Canarias		La Laguna Tenerife		Spain		Fellow		Geneva Observatory		Geneve		Switzerland						EU		EU		AC		AC		0		N		AC-I		AC-U

		2001		2006		A.				Labiano Ortega		Alvaro		M		10/1/01		2/24/06		2/28/06		-6		4.33		Barthel / O`Dea co: Vermeulen		Host galaxies and environments of compact extragalactic radio sources		RuG		Y		Y		0		labiano@damir.iem.csic.es		Fellow (ESA)		European Science Astronomy Centre		Villanueva de la Canada		Spain		Fellow		CSIC, IEM, Departmento de Astrofísica Molecular e Infrarroja		Madrid		Spain		http://laeff.inta.es/projects/astrid/modules.php?op=modload&name=phpWikiP&file=index&pagename=Miembros				EU		EU		AC		AC		0		N		AC-I		AC-U

		1998		2002		W-F.				Thi		Wing Fai		M		10/10/98		2/13/02		4/1/02		-48		4.50		van Dishoeck		Gas and dust around young low-mass stars: from envelopes to disks		UL		Y		Y		0		wfdt@roe.ac.uk		Fellow		Royal Observatory Edinburgh		Edinburgh		United Kingdom		Fellow		University College London		London		United Kingdom						EU		EU		AC		AC		0		N		AC-I		AC-U

		2000		2004		D.				Krajnovic		Davor		M		9/1/00		10/12/04		9/30/04		12		4.08		de Zeeuw		On the nature of early-type galaxies		UL		Y		Y		0		dxk@astro.ox.ac.uk		Fellow		ESO		Garching bei Munchen		Germany		Fellow		Oxford University		Oxford		United Kingdom		http://www-astro.physics.ox.ac.uk/~dxk/				EU		EU		AC		AC		0		N		AC-I		AC-U

		2000		2005		B.P.				Venemans		Bram		M		10/1/00		4/27/05		12/31/04		117		4.50		Miley Co: Röttgering		Protoclusters associated with distant radio galaxies		UL		Y		Y		0		venemans@ast.cam.ac.uk		Fellow		ESO		Garching bei Munchen		Germany		Research Associate		University of Cambridge		Cambridge		United Kingdom		http://www.ast.cam.ac.uk/~venemans/				EU		EU		AC		AC		0		N		AC-I		AC-U

		2001		2005		A.		van der		Wel		Arjen		M		9/1/01		9/29/05		11/30/05		-61		4.00		Franx / van Dokkum		Setting the scale: photometric and dynamical properties of high-redshift early-type galaxies		UL		Y		Y		0		vdwel@mpia.de		Fellow		Max Planck Institut fur Astronomie		Heidelberg		Germany		Fellow		Johns Hopkins University		Baltimore		USA		http://www.mpia.de/homes/vdwel/				EU		USA		AC		AC		0		N		AC-I		AC-U

		2002		2006		R.A.				Overzier		Roderik		M		1/1/02		5/30/06		5/8/06		22		4.33		Miley co: Rottgering		Emergence of cosmic structures around distant radio galaxies and quasars		UL		Y		Y		0		overzier@mpa-garching.mpg.de		Fellow		Max Planck Institut fur Astronomie		Garching bei Munchen		Germany		Fellow		Johns Hopkins University		Baltimore		USA		NASA ADS				EU		USA		AC		AC		0		N		AC-I		AC-U

		1999		2003		R.				Cornelisse		Remon		M		1/1/99		1/15/03		12/31/02		15		4.00		Verbunt co: Heise		A wide field view of the population of X-ray bursters in the galaxy		UU		Y		Y		0		corneli@iac.es		Fellow (Ramon y Cajal)		Instituto d'Astrofisica de Canarias		Tenerife		Spain		Post-doctoral Research Assistant		University of Southhampton		Southhampton		United Kingdom						EU		EU		AC		AC		0		N		AC-I		AC-U

		1998		2002		C.				Neiner		Coralie		F		10/1/98		10/23/02		9/30/02		23		4.00		Acker / van den Heuvel		Pulsation, rotation, wind and magnetic field in early B- type stars		UvA		Y		Y		0		Coralie.Neiner@obspm.fr		Researcher		GEPI, Observatoire de Meudon		Meudon		France		Fellow		Universities of Strasbourg and University of Amsterdam		Strasbourg, Amsterdam		France, Netherlands		http://mygepi.obspm.fr/~neiner/personal.html				EU		EU		AC		AC		0		N		AC-I		AC-U

		2000		2005		J.T.A.		de		Jong		Jelte		M		1/1/00		9/23/05		12/31/04		263		5.67		Kuijken / Crotts / Sackett		Microlensing in Andromeda. A search for baryonic dark matter.		RuG		Y		Y		0				Fellow		Max Planck Institut fur Astronomie		Frankfurt		Germany		Scientific Software Developer VLTI		Universiteit Leiden		Leiden		Netherlands		LinkedIn				EU		NL		AC		AT		1		N		AC-I		AT-U

		2003		2009		R.				Karuppusamy		Ramesh		M		2/13/07		11/13/09		7/15/09		118		2.75		van der Klis co: Stappers		A Study on Giant Radio Pulsars		UvA		Y		Y				R.Karuppusamy@uva.nl		Fellow		Max Planck Institute		Bonn		Germany												*) Karuppusamy had een 0.6 fte aanstelling; je kunt hier dus niet zomaar het standaard rendement op loslaten.		EU				AC		N/A		0		N		AC-I		N/A

		2003		2008		C.				Tasse		Cyril		M		11/1/03		1/31/08		1/24/08		7		4.17		Miley co: Röttgering		Host galaxies and environment of active galactic nuclei		UL		Y		N		1		cyril_tasse@yahoo.fr		Fellow		Observatoire de Meudon		Paris		France		Farmer				Bretagne		France						EU		EU		AC		Other		0		N		AC-I		Other

		1999		2004		H.R.				Klöckner		Hans-Rainer		M		1/1/99		3/19/04		9/30/03		169		5.17		van der Hulst co: Baan		Extragalactic Hydroxyl		RuG		Y		Y		0		hrk@astro.ox.ac.uk		Fellow		University of Oxford		Oxford		United Kingdom		Fellow		ASTRON		Dwingeloo		Netherlands		http://www-astro.physics.ox.ac.uk/~hrk/				EU		NL		AC		AC		0		N		AC-U		AC-I

		2000		2004		K.				Kraiberg Knudsen		Kirsten		F		5/1/00		10/6/04		9/30/04		6		4.42		Franx co: van der Werf		Deep Submillimeter Observations of Faint Dusty Galaxies		UL		Y		Y		0		knudsen@astro.uni-bonn.de		Fellow		University of Bonn, Argelander-Institute for Astronomy		Bonn		Germany		Fellow		Max Planck Institut fur Astronomie		Heidelberg		Germany		http://www.astro.uni-bonn.de/~knudsen/				EU		EU		AC		AC		0		N		AC-U		AC-I

				2005		K.C.				Steenbrugge		Katrien		F				2/2/05								Schilizzi Co: Kaastra		High-resolution X-Ray spectral diagnostics of Active Galactic Nuclei		UL		Y		Y		0		kcs@astro.ox.ac.uk		Fellow		St Johns College, Oxford		Oxford		United Kingdom		Fellow		Harvard-Smithsonian Center for Astrophysics		Cambridge, MA		USA		http://hinksey.sjc.ox.ac.uk/index.php?A=2&B=1&X=1054&PHPSESSID=5ea62f969cdbc7b39195689c5cada545				EU		USA		AC		AC		0		N		AC-U		AC-I

		2003		2007		S.E.				Bisschop		Suzanne		F		11/1/03		11/8/07		10/31/07		8		4.00		van Dishoeck co: Linnartz		Complex Molecules in the Laboratory and Star Forming Regions		UL		Y		Y		0		bisschop@mpifr-bonn.mpg.de		Fellow		University of Copenhagen		Copenhagen		Denmark		Fellow		Max Planck Institut fur Radioastronomie		Bonn		Germany						EU		EU		AC		AC		0		N		AC-U		AC-I
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		2005		2009		A.-M.				Weijmans		Anne-Marie		F		2/1/05		7/31/09		7/31/09		0		4.42		De Zeeuw		The Structure of Dark and Luminous Matter in Early-Type Galaxies		UL		Y		Y				weijmans@di.utoronto.ca		Fellow (Dunlap)		Dunlap Institute for Astronomy & Astrophysics		Toronto		Canada		Fellow (Dunlap)		Dunlap Institute for Astronomy & Astrophysics		Toronto		Canada		Jeanne				Other		Other		AC		AC		0		N		AC-I		AC-I

		2002		2006		B.				Emonts		Bjorn		M		5/1/02		11/24/06		4/30/06		204		4.50		v.d.Hulst co: Morganti		Nearby Radio Galaxies: the interplay of gas, star, formation and active nucleus		RuG		Y		Y		0		Bjorn.Emonts@csiro.au		Fellow (Bolton Fellowship)		CSIRO Australia Telescope National Facility (ATNF		Sydney		Australia		Fellow (Rubicon)		Colombia University		New York		USA				Rubicon gevolgd door Bolton Fellowship		Other		USA		AC		AC		0		N		AC-I		AC-U

		2002		2007		B.				Letarte		Bruno		M		9/16/02		3/30/07		12/15/06		105		4.50		Tolstoy / Hill		Chemical analysis of the Fornax Dwarf Galaxy		RuG		Y		Y		0		bruno@astro.caltech.edu		Fellow/Research Fellow		South African Astronomical Observatory (SAAO)		Capetown		South Africa		Fellow		California Institute of Technology, Astrophysics department		Pasadena		USA						Other		USA		AC		AC		0		N		AC-I		AC-U

		2002		2006		T.				Kouwenhoven		Thijs		M		9/1/02		9/19/06		10/31/06		-41		4.00		Kaper		The primordial binary population in the association Sco OB2		UvA		Y		Y		0		kouwenhoven@kiaa.pku.edu.cn		Bairen Researcher		Peking University, Kavli institute		Peking		China		Fellow		University of Sheffield, Department of Physics and Astronomy		Sheffield		United Kingdom		http://kiaa.pku.edu.cn/~kouwenhoven/index.html				Other		EU		AC		AC		0		N		AC-I		AC-U

				2004		K.J.		van der		Heyden		Kurt		M				2/2/04								Bleeker		High-resolution X-ray spectral diagnostics of shell type Supernova Remnants		UU		Y		?		4		heyden@saao.ac.za		Fellow		South African Astronomical Observatory		Capetown		South Africa										LinkedIn		Informatie van Linkedin en verwijzingen, niet zeker of het correct is		Other				AC		N/A		0		N		AC-I		N/A

		2000		2005		B.W.				Holwerda		Benne		M		10/1/00		6/17/05		9/30/04		257		4.67		van der Kruit / Allen		The opacity of spiral galaxy disks		RuG		Y		Y		0		holwerda@ast.uct.ac.za		Fellow		University of Capetown, Astronomy department		Capetown		South Africa		Fellow		Space Telescope Science Institute		Baltimore		USA		LinkedIn				Other		USA		AC		AC		0		N		AC-U		AC-I

		2002		2007		N.M.A				Mohamed		Nasser		M		2/1/02		9/7/07		5/31/08		-263		5.58		Sanders		The simulation of cooling flows in clusters of galaxies		RuG		Y		Y		0				Research Associate		Helwan University		Cairo		Egypt		Research Associate		Helwan University		Cairo		Egypt				informatie over positie is onzeker, geen recent contact		Other		Other		AC		AC		0		N		AC-U		AC-U

		2007		2009		J.S.				Heiner		Jonathan		M		7/1/04		4/6/09		11/30/08		126		4.75		van der Kruit / Allen		Large-scale photodissociation regions in nearby spiral galaxies		RuG		Y		Y		0		jonathan.heiner.1@ulaval.ca		Fellow		Université Laval		Quebec		Canada		Fellow		Université Laval		Quebec		Canada		http://www.astro.phy.ulaval.ca/legroupe/chercheurs.htm		CRAQ Fellowtoral fellow' (centre de recherche en astrophysique du Québec)		Other		Other		AC		AC		0		N		AC-U		AC-U

		2004		2009		E.N.C.				Taylor		Edward		M		9/1/04		8/31/09		8/31/09		0		4.92		Franx/Co: Van Dokkum		Ten Billion Years of Massive Galaxies		UL		Y		Y						Fellow		University of Melbourne		Melbourne		Australia		Fellow		University of Melbourne		Melbourne		Australia		Jeanne				Other		Other		AC		AC		0		N		AC-U		AC-U

		2001		2006		M.		van der		Sluys		Marc		M		9/1/01		5/2/06		8/31/06		-118		4.67		Verbunt		Formation and evolution of compact binaries		UU		Y		Y		0		m.vdsluys@ualberta.ca		CITA National Fellow		University of Alberta, Astrophysics group		Edmonton		Canada		Fellow		Universiteit Utrecht, Northwestern University		Utrecht, Evanston		Netherlands, USA		http://www.astro.northwestern.edu/~sluys/				Other		NL		AC		AC		0		N		AC-U		AC-U

		2004		2008		E.				Glebbeek		Evert		M		6/1/04		6/25/08		5/31/08		25		4.00		Langer co: Pols / Portegies Zwart		Evolution of the remnants of stellar collisions		UU		Y		Y		0		glebbeek@mcmaster.ca		Fellow		McMaster University		Hamilton		Canada		Fellow		McMaster University		Hamilton		Canada		http://www.physics.mcmaster.ca/~glebbee/				Other		Other		AC		AC		0		N		AC-U		AC-U

		1996		2001		D.Y.A.				Setia Gunawan		Daya		F		12/1/96		6/5/01		?				4.50		de Bruyn		Colliding winds in Wolf-Rayet binaries		RuG		Y		N		0		diahyasg@aim.com		Commisioning scientist		ALMA		Santiago		Chili		Fellow		CSIRO Australia Telescope National Facility (ATNF)		New South Wales		Australia						Other		Other		AT		AC		0		N		AT-I		AC-I		PAC		Academic permanent

		1998		2002		E.				Peeters		Els		F		2/1/98		12/13/02		1/31/02		313		4.83		van der Hulst		Polycyclic aromatic hydrocarbons and dust in regions of massive star formation		RuG		Y		Y		0		epeeters@uwo.ca		Professor		University of Western Ontario		London, Ontario		Canada		Research Associate		National Research Council (NRC); affiliated with NASA Ames Research Center		Moffett Field, California		USA		http://www.astro.uwo.ca/~epeeters/				Other		USA		PAC		AC		0		N		PAC-U		AC-I

		1996		2002		J.				Cami		Jan		M		7/10/96		6/10/02		6/10/02		0		5.92		De Jong / Waters		Molecular gas and dust around evolved stars		UvA		Y		Y		0		jcami@uwo.ca		Assistant Professor		University of Western Ontario		London, Ontario		Canada		NRC Research Associate		NASA		Mountain View, California		USA		LinkedIn, http://www.astro.uwo.ca/%7Ejcami/				Other		USA		PAC		AC		0		N		PAC-U		AC-I

		2001		2005		C.				Wang		Chunmei		F		9/1/01		11/23/05						4.17		Goedbloed		Study of plasma channels for use in laser wakefield accelerators		UU		Y		Y		0		chunmei.wang@hotmail.com		Associate professor		Hefei University of technology, School of mechanical and automotive engineering		Hefei		China		Associate professor		Hefei University of technology		Hefei		China				Chinese webpagina's		Other		Other		PAC		PAC		0		N		PAC-U		PAC-U

		1996		2000		W.M.				Lane		Wendy Meredith		F		8/1/96		10/9/00		10/31/00		-21		4.17		Briggs		HI 21 cm absorbers at moderate redshifts		RuG		Y		Y		0		wendy.lane@nrl.navy.mil		Astronomer		Naval Research Laboratory		Washington DC		USA		Astronomer		Naval Research Laboratory		Washington DC		USA		http://www.nrl.navy.mil/pao/pressRelease.php?Y=2004&R=37-04r		last information from 2004, present fucntion not clear		USA		USA		AC		AC		0		N		AC-I		AC-I		Categories:

		2005		2009		M.				Barnabe		Matteo		M		2/1/05		3/27/09		1/31/09		57		4.08		de Bruin/Koopmans		Combined gravitational lensing and stellar dynamics analysis of early type galaxies		RuG		Y		Y				mbarnabe@stanford.edu		Fellow		KIPAC/Stanford		Palo Alto		USA		Fellow		KIPAC/Stanford		Palo Alto		USA						USA		USA		AC		AC		0		N		AC-I		AC-I

		2005		2009						Boersma		Christiaan		M		2/1/05		12/11/09		5/31/09		191		4.83		Tielens / Waters co Allamandola		Infrared emission features: probing the interstellar PAH population and circumstellar environment of Herbig Ae/Be stars		RuG		Y		Y				christiaan.boersma@nasa.gov		Fellow		NASA Ames Research Center		Moffett Field		USA		Fellow		NASA Ames Research Center		Moffett Field		USA		http://www.nasa.gov/centers/ames/home/index.html				USA		USA		AC		AC		0		N		AC-I		AC-I

		2004		2009		S.J.				Buitink		Stijn		M		11/1/04		10/1/09		10/31/08		331		4.92		Falcke / Kuijpers		Radio emission from cosmic particle cascades		RUN		Y		Y		0		s.buitink@gmail.com		Fellow		Lawrence Berkeley National Laboratory , University of California		Berkeley		USA		Fellow		Lawrence Berkeley National Laboratory , University of California		Berkeley		USA		http://astro.berkeley.edu/				USA		USA		AC		AC		0		N		AC-I		AC-I

		2000		2004		I				Labbé		Ivo		M		4/1/00		10/13/04		9/30/04		13		4.50		Franx co: van Dokkum		Deep Infrared Studies of Massive High Redshift Galaxies		UL		Y		Y		0		ivo@ociw.edu		Fellow (Hubble)		Carnegie observatories		Pasadena		USA		Fellow		Carnegie observatories		Pasadena		USA		http://users.obs.carnegiescience.edu/ivo/				USA		USA		AC		AC		0		N		AC-I		AC-I

		2001		2006		I.L.		ten		Kate		Inge		F		11/1/01		1/26/06		10/31/05		86		4.17		Ehrenfreund/ van Loosdrecht		Organics on Mars. Laboratory studies of organic material under simulated martian conditions		UL		Y		Y		0		inge.l.tenkate@nasa.gov		Visiting Assistant Research Scientist		Goddard Space Flight Center, GEST		Greenbelt		USA		Visiting Assistant Research Scientist		Goddard Space Flight Center, GEST		Greenbelt		USA		http://gest.umbc.edu/directory/ten_kate_inge.html				USA		USA		AC		AC		0		N		AC-I		AC-I

		2003		2007		S.				Wuyts		Stijn		M		1/1/03		9/27/07		9/30/07		-3		4.67		Franx co:van Dokkum		Red Galaxies at high Redshift		UL		Y		Y		0		swuyts@cfa.harvard.edu		Fellow		Harvard–Smithsonian Center for Astrophysics		Cambridge, MA		USA		Fellow		Harvard–Smithsonian Center for Astrophysics		Cambridge, MA		USA		http://www.cfa.harvard.edu/~swuyts/Site/Welcome.html				USA		USA		AC		AC		0		N		AC-I		AC-I

		2004		2008		T.		van		Kempen		Tim		M		9/1/04		10/9/08		10/15/08		-6		4.08		Van Dishoeck co: Hogerheijde		Probing protostars: The physical structure of the gas and dust during low-mass star formation		UL		Y		Y		0		tvankemp@cfa.harvard.edu		Fellow (SMA)		Harvard–Smithsonian Center for Astrophysics		Cambridge, MA		USA		Fellow (SMA)		Harvard–Smithsonian Center for Astrophysics		Cambridge, MA		USA		http://www.cfa.harvard.edu/~tvankemp/Welcome.html				USA		USA		AC		AC		0		N		AC-I		AC-I

		2003		2008		S.				Albrecht		Simon		M		11/15/03		12/17/08		10/31/08		47		5.08		Quirrenbach co: Snellen		Stars and planets at high spatial and spectral resolution		UL		Y		Y		0		albrecht@space.mit.edu		Fellow (Rubicon)		Kavli institute of Astrophysics and Space Research, MIT		Cambridge, MA		USA		Fellow (Rubicon)		Kavli institute of Astrophysics and Space Research, MIT		Cambridge, MA		USA		http://space.mit.edu/Fellows.html				USA		USA		AC		AC		0		N		AC-I		AC-I

		2005		2009		H.T.				Intema		Huib		M		2/1/05		7/31/09		7/31/09		0		4.42		Miley/Co: Röttgering		A sharp view on the low-frequency radio sky		UL		Y		Y				hintema@nrao.edu		Fellow (Jansky)		National Astronomy Observatory		Charlottesville		USA		Fellow (Jansky)		National Astronomy Observatory		Charlottesville		USA		Jeanne				USA		USA		AC		AC		0		N		AC-I		AC-I

		2002		2006		A.G.		de		Wijn		Alfred		M		11/1/02		11/24/06		10/31/06		24		4.00		Rutten/Keller		Dynamics of fine structure in the solar chromosphere		UU		Y		Y		0		dwijn@ucar.edu		Fellow		High Altitude Observatory (HAO), University Corporation for Atmospheric Research (UCAR)		Boulder, Colorado		USA		Fellow		High Altitude Observatory (HAO), University Corporation for Atmospheric Research (UCAR)		Boulder, Colorado		USA						USA		USA		AC		AC		0		N		AC-I		AC-I

		2004		2008		N.				Werner		Norbert		M		6/1/04		5/13/08		5/31/08		-17		3.92		Verbunt co: Kaastra		X-ray spectroscopy of clusters of galaxies and of the cosmic web		UU		Y		Y		0		norbertw@stanford.edu		Fellow		Stanford University, Kavli Institute for Particle Astrophysics and Cosmology (KIPAC)		Stanford, CA		USA		Fellow		Stanford University, Kavli Institute for Particle Astrophysics and Cosmology (KIPAC)		Stanford, CA		USA		http://www.stanford.edu/~norbertw/index.html				USA		USA		AC		AC		0		N		AC-I		AC-I

		2005		2009		M.				Linares Alegret		Manuel		M		7/1/05		9/16/09		6/30/09		76		4.17		van der Klis		Accretion states and thermonuclear bursts in neutron star X-ray binaries		UvA		Y		Y				linares@mit.edu		Fellow (Rubicon)		MIT Kavli Institute for Astrophysics and Space Research		Cambridge		USA		Fellow (Rubicon)		MIT Kavli Institute for Astrophysics and Space Research		Cambridge		USA						USA		USA		AC		AC		0		N		AC-I		AC-I

		2001		2005		E.				Gallo		Elena		F		9/1/01		9/23/05		8/31/05		23		4.00		van der Klis		Relativistic jets from stellar black holes		UvA		Y		Y		0		egallo@mit.edu		Fellow (Hubble)		MIT Kavli Institute for Astrophysics and Space Research		Cambridge, MA		USA		Fellow		University of California, Santa Barbara		Santa Barbara		USA		http://space.mit.edu/~egallo/Site/				USA		USA		AC		AC		0		N		AC-I		AC-U

		2003		2007		A.		van de		Horst		Alexander		M		9/1/03		9/7/07		8/31/07		7		4.00		Wijers		Broadband view of blast wave physics. A study of gamma-ray burst afterglows		UvA		Y		Y		0		Alexander.J.VanDerHorst@nasa.gov		Fellow		NASA, Marshall Space Flight Center		Huntsville, Alabama		USA		Fellow		University of Alabama		Huntsville		USA		LinkedIn				USA		USA		AC		AC		0		N		AC-I		AC-U

		2001		2002		J.V.				Keane		Jacqueline		F		11/1/01		2/8/02		6/15/02		-127		4.30		Tielens		Origin and evolution of ices around massive young stars		RuG		Y		Y		3		keane@ifa.hawaii.edu		Fellow		University of Hawaii, Astrobiology		Honolulu, HI		USA				NASA Ames Research Center						http://www.ifa.hawaii.edu/UHNAI/Fellows.htm				USA				AC		AC		0		N		AC-U		AC-I

		1998		2004		E.				Romano-Diaz		Emilio		M		10/1/98		10/8/04		10/1/02		727		6.00		van de Weijgaert / Sanders		Probing cosmic velocity flows in the Local Universe		RuG		Y		Y		0		emilio@pa.uky.edu		Fellow		University of Kentucky		Lexington, Kentucky		USA		Fellow		Racah Institue of Physics, Hebrew University		Jerusalem		Israel		http://www.pa.uky.edu/~emilio/				USA		Other		AC		AC		0		N		AC-U		AC-I

		1999		2004		M.				Messineo		Maria		F		12/1/99		6/30/04		8/31/04		-60		4.50		Habing		Late Type Giants in the Inner Galaxy		UL		Y		Y		0		messineo@cis.rit.edu		Astronomer		Center for imaging science, Rochester Institute of Technology		Rochester, NY		USA		Fellow		ESO		Garching bei Munchen		Germany		http://www.cis.rit.edu/~mxmpci/				USA		EU		AC		AC		0		N		AC-U		AC-I

		1999		2003		J.				Bernard Salas		Jeremino		M		4/15/99		9/30/03		4/14/03		166		4.42		Tielens co: Wesselius		Physics and chemistry of gas in planetary nebulae		RuG		Y		Y		0		jbs@isc.astro.cornell.edu		Research Associate		Cornell University		Ithaca, NY		USA		Research Associate		Cornell University		Ithaca, NY		USA		http://isc.astro.cornell.edu/~jbs/struct_me.html				USA		USA		AC		AC		0		N		AC-U		AC-U

		1999		2003		H.W.W.				Spoon		Hendrik Willem Walter		M		1/1/99		10/20/03		7/15/03		95		4.75		Tielens		Mid-infrared spectroscopy of dusty galactic nuclei		RuG		Y		Y		0		spoon@isc.astro.cornell.edu		Research Associate		Cornell University		Ithaca, NY		USA		Fellow (Spitzer)		Cornell University		Ithaca, NY		USA		http://isc.astro.cornell.edu/~spoon/resume.html				USA		USA		AC		AC		0		N		AC-U		AC-U

		2002		2007		M.A.				Aragon Calvo		Miguel Angel		M		10/1/02		11/16/07		3/31/07		226		5.08		van de Weijgaert / van der Hulst		Morphology and Dynamics of the Cosmic Web		RuG		Y		Y		0		miguel@pha.jhu.edu		Fellow		Johns Hopkins University		Baltimore, MD		USA		Fellow		Johns Hopkins University		Baltimore		USA		http://skysrv.pha.jhu.edu/~miguel/				USA		USA		AC		AC		0		N		AC-U		AC-U

		external		2008		J.W.				Kooi		Jacob		M		external		12/22/08								Wild / Klapwijk		Advanced receivers for submillimeter and far infrared astronomy		RuG		Y		Y		0		kooi@submm.caltech.edu		Scientific Research Associate		California Institute for Technology		Pasadena		USA		Scientific Research Associate		California Institute for Technology		Pasadena		USA				gepromoveerd bij RUG vanuit vaste baan Caltech		USA		USA		AC		AC		0		N		AC-U		AC-U

		2006		2008		S.J.				Lafebre		Sven		M		11/1/06		12/19/08		5/15/08		214		4.00		Kuijpers / Falcke		From cosmic particle to radio pulse		RUN		Y		Y		0		s.lafebre@psu.edu		Fellow		Penn State University, Physics department		Pennsylvania		USA		Fellow		Penn State University, Physics department		Pennsylvania		USA		http://www.phys.psu.edu/people/display/index.html?person_id=5692				USA		USA		AC		AC		0		N		AC-U		AC-U

		2000		2004		K.M.				Pontoppidan		Klaus		M		11/1/00		10/14/04		8/31/05		-316		3.92		van Dishoeck		Fire and Ice		UL		Y		Y		0		pontoppi@gps.caltech.edu		Fellow (Hubble)		California Institute of Technology		Pasadena		USA		Fellow		Universiteit Leiden		Leiden		Netherlands		LinkedIn				USA		NL		AC		AC		0		Y		AC-U		AC-U

		2003		2007		M.				Kriek		Mariska		F		10/1/03		9/26/07		9/30/07		-4		3.92		Franx / van Dokkum		The Many Phases of Massive Galaxies		UL		Y		Y		0		mariska@astro.princeton.edu		Fellow (Spitzer)		Princeton University		Princeton		USA		Fellow		Princeton University		Princeton		USA		http://www.astro.princeton.edu/~mariska/Home.html				USA		USA		AC		AC		0		N		AC-U		AC-U

		2004		2008		R.		van de		Bosch		Remco		M		4/1/04		9/10/08		9/30/08		-20		4.42		De Zeeuw		Giant elliptical galaxies		UL		Y		Y		0		bosch@astro.as.utexas.edu		Fellow (McDonald)		McDonald Observatory, The Univesity of Texas at Austin		Austin		USA		Fellow		McDonald Observatory, The Univesity of Texas at Austin		Austin		USA		http://www.as.utexas.edu/~bosch/				USA		USA		AC		AC		0		N		AC-U		AC-U

		2005		2009		K.I.				Öberg		Karin		F		9/1/05		8/31/09		8/31/09		0		3.92		Van Dishoeck/Linnartz		Complex Processes in Simple Ices		UL		Y		Y				koberg@cfa.harvard.edu		Fellow (Hubble)		Harvard University		Cambridge		USA		Fellow (Hubble)		Harvard University		Cambridge		USA		Jeanne				USA		USA		AC		AC		0		N		AC-U		AC-U

		2001		2005		N.J.				Bastian		Nate		M		3/1/01		4/21/05		2/28/05		51		4.08		Lamers co: Kissler-Patig		Studies on the formation, evolution and destruction of massive star clusters		UU		Y		Y		0		bastian@ast.cam.ac.uk		Advanced Fellow		Cambridge University		Cambridge		USA		Fellow		University College London		London		United Kingdom		http://www.ast.cam.ac.uk/~bastian/				USA		EU		AC		AC		0		N		AC-U		AC-U

		2004		2008		L.				Keek		Laurens		M		11/15/04		12/1/08		11/14/08		17		4.08		Langer co: In "t Zand / Méndez		Probing thermonuclear burning on accreting neutron stars		UU		Y		Y		0		laurens@physics.umn.edu 		Research Associate		University of Minnesota, School of Physics and Astronomy		Minneapolis		USA		Research Associate		University of Minnesota, School of Physics and Astronomy		Minneapolis		USA		http://www.physics.umn.edu/people/laurens.html				USA		USA		AC		AC		0		N		AC-U		AC-U
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		2001		2006		J.B				Moortgat		Joachim		M		11/1/01		5/8/06		10/31/05		188		4.50		Kuijpers		General relativistic plasma dynamics		RUN		N		Y		0		jmoortgat@rerinst.org		Research Associate		Reservoir Engineering Research Institute (Geophysics research)		Palo Alto, CA		USA		Fellow		Rochester Institute of Technology		Rochester, NY		USA		http://www.rerinst.org/rational/Joachim.html				USA		USA		non-A AC		AC		0		N		non-A AC		AC-U
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		1993		2000		R.A.				Jansen		Rolf		M		9/1/93		11/28/00		8/31/97		1168		7.17		Franx / Fabricant		The nearby field galaxy survey: a spectrophotometric study of 196 galaxies in the local field		RuG		Y		Y		0		rolf.jansen@asu.edu		Research Scientist		School of Earth and Space Exploration of the
Arizona State University		Tempe		USA		Fellow		ESA ESTEC		Noordwijk		Netherlands		http://www.public.asu.edu/~rjansen/				USA		NL		PAC		AC		0		N		PAC-U		AC-I		PV		Private/Industry
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		1996		2000		R.				Hoogerwerf		Ronnie		M		2/1/96		5/25/00		5/25/00		0		4.25		de Zeeuw / Perryman co: Blaauw		Hipparcos and the nearby OB associations: Space astrometry and high-mass star formation		UL		N		N		1				Senior Program Manager		Microsoft		Waltham		USA		Derivatives Researcher		ABN AMRO				Netherlands		LinkedIn				USA		NL		PV		PV		0		N		PV		PV

		2003		2007		A.J.Th.				Poelarends		Arend Jan		M		1/1/03		1/24/07		12/31/06		24		4.00		Langer		Stellar evolution on the borderline of white dwarf and neutron star formation		UU		N		Y		0		arend@deletethis poelarends.com		Masterstudent theology		Convenant Theological Seminary		St Louis		USA		Fellow		Universiteit Utrecht		Utrecht		Netherlands		http://www.poelarends.com/				USA		NL		Student		AC		0		Y		Student		AC-U

		2005		2009		A.H.				Pawlik		Andreas		M		5/1/05		9/30/09		9/30/09		0		4.33		Röttgering/Co: Schaye		Simulating Cosmic Reionisation		UL		Y		Y						Fellow		University of Texas				USA		Fellow		University of Texas				USA		Jeanne								AC		AC		0		N		AC-U		AC-U
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		1996		2000		J.				Gerssen		Joris		M		7/1/96		7/14/00		6/30/00		14		4.00		Kuijken / Merrifield		Stellar kinematics in disk galaxies		RuG

		1995		2000		H.				Hoekstra		Henk		M		10/1/95		9/22/00		9/30/99		352		4.92		Franx / Kuijken		A weak lensing study of massive structures: looking at the dark side of the universe		RuG

		1993		2000		R.A.				Jansen		Rolf		M		9/1/93		11/28/00		8/31/97		1168		7.17		Franx / Fabricant		The nearby field galaxy survey: a spectrophotometric study of 196 galaxies in the local field		RuG

		1995		2000		L.V.E.				Koopmans		Leon		M		9/16/95		2/7/00		9/15/99		142		4.42		de Bruyn		A study of radio-selected gravitational lenses		RuG

		1996		2000		W.M.				Lane		Wendy Meredith		F		8/1/96		10/9/00		10/31/00		-21		4.17		Briggs		HI 21 cm absorbers at moderate redshifts		RuG

		1995		2000		M.A.				Zwaan		Martin		M		10/1/95		10/16/00		9/30/99		376		5.00		Briggs		Atomic hydrogen in the local universe		RuG

		1996		2001		I.				Garcia-Ruiz		Inigo		M		10/7/96		11/26/01		10/7/00		409		5.08		Kuijken / Sancisi		Warps in disk galaxies		RuG

		1996		2001		D.Y.A.				Setia Gunawan		Daya		F		12/1/96		6/5/01		?				4.50		de Bruyn		Colliding winds in Wolf-Rayet binaries		RuG

		1998		2002		I.M.		van		Bemmel		Ilse		F		5/15/97		5/6/02		5/6/02		0		5.00		Tielens / Barthel		Dust and gas in extra-galactic radio sources		RuG

		2001		2002		J.V.				Keane		Jacqueline		F		11/1/01		2/8/02		6/15/02		-127		4.30		Tielens		Origin and evolution of ices around massive young stars		RuG

		1998		2002		N.L.				Martin-Hernandez		Leticia		F		10/1/98		12/13/02		11/30/03		-347		4.17		Tielens		The galactic metallicity gradient, infrared and radio studies of H II regions		RuG

		1998		2002		E.				Peeters		Els		F		2/1/98		12/13/02		1/31/02		313		4.83		van der Hulst		Polycyclic aromatic hydrocarbons and dust in regions of massive star formation		RuG

		1997		2002		R.				Vermeij		Ronald		M		5/16/97		9/16/02		5/16/02		120		5.33		van der Hulst		The physical structure of Magellanic Cloud H II regions		RuG

		1998		2003		M.				Beijersbergen		Marco		M		9/1/98		1/6/03		11/30/02		36		4.33		van der Hulst		The galaxy population in the Coma Cluster		RuG

		1999		2003		J.				Bernard Salas		Jeremino		M		4/15/99		9/30/03		4/14/03		166		4.42		Tielens co: Wesselius		Physics and chemistry of gas in planetary nebulae		RuG

		1998		2003		M.E.				Filho		Mercedes		F		12/1/98		5/9/03		3/30/03		39		4.42		van der Hulst co: Barthel, Ho		Nuclear activity in nearby galaxies		RuG

		1998		2003		A.C.				González Garcia		Antonio Cesar		M		10/15/98		3/28/03		5/14/03		-46		4.42		van Albada		Elliptical galaxies: merger simulations and the fundamental plane		RuG

		1998		2003		M.				Kregel		Michiel		M		9/1/98		11/17/03		3/31/03		227		5.17		van der Kruit co: Freeman		Structure and kinematics of edge-on galaxy disks		RuG

		1999		2003		H.W.W.				Spoon		Hendrik Willem Walter		M		1/1/99		10/20/03		7/15/03		95		4.75		Tielens		Mid-infrared spectroscopy of dusty galactic nuclei		RuG

		1999		2004		S.M.				Cazaux		Stephanie		F		11/1/99		1/6/04		10/31/03		66		4.17		Tielens co: Spaans		Grain surface chemistry in astrophysical objects: from H2 to complex molecules		RuG

		external		2004		K.				Fathi		Kambiz		M		external		12/17/04		8/31/04		107				van der Kruit co: Peletier		Morphology and dynamics in the Inner regions of spiral galaxies		RuG

		external		2004		L.K.				Hunt		Leslie		F		external		10/15/04								van der Kruit		Building Galaxies: from low-metallicity compact dwarfs to active galactic nuclei		RuG

		1999		2004		H.R.				Klöckner		Hans-Rainer		M		1/1/99		3/19/04		9/30/03		169		5.17		van der Hulst co: Baan		Extragalactic Hydroxyl		RuG

		1998		2004		E.				Romano-Diaz		Emilio		M		10/1/98		10/8/04		10/1/02		727		6.00		van de Weijgaert / Sanders		Probing cosmic velocity flows in the Local Universe		RuG

		2000		2005		B.W.				Holwerda		Benne		M		10/1/00		6/17/05		9/30/04		257		4.67		van der Kruit / Allen		The opacity of spiral galaxy disks		RuG

		2000		2005		J.T.A.		de		Jong		Jelte		M		1/1/00		9/23/05		12/31/04		263		5.67		Kuijken / Crotts / Sackett		Microlensing in Andromeda. A search for baryonic dark matter.		RuG

		2002		2006		B.				Emonts		Bjorn		M		5/1/02		11/24/06		4/30/06		204		4.50		v.d.Hulst co: Morganti		Nearby Radio Galaxies: the interplay of gas, star, formation and active nucleus		RuG

		2001		2006		A.				Labiano Ortega		Alvaro		M		10/1/01		2/24/06		2/28/06		-6		4.33		Barthel / O`Dea co: Vermeulen		Host galaxies and environments of compact extragalactic radio sources		RuG

		2000		2006		E.				Noordermeer		Edo		M		2/1/00		3/10/06		8/15/05		205		6.08		van der Hulst / Sancisi / van Albada		The distribution of gas, stars, and dark matter in early-type disk galaxies		RuG

		2002		2007		M.A.				Aragon Calvo		Miguel Angel		M		10/1/02		11/16/07		3/31/07		226		5.08		van de Weijgaert / van der Hulst		Morphology and Dynamics of the Cosmic Web		RuG

		2003		2007		G.				Battaglia		Giuseppina		F		6/15/03		9/7/07		6/15/07		82		4.25		Tolstoy  co Helmi		Chemistry and kinematics of stars in Local Group galaxies		RuG

		2001		2007		R.				Boomsma		Rense		M		8/1/01		1/26/07		7/31/05		536		5.42		van der.Hulst / Sancisi co: Oosterloo		The disk-halo connection in NGC 6946 and NGC 253		RuG

		2002		2007		M.A.				Brentjens		Michiel		M		3/15/02		6/29/07		3/14/07		105		5.25		de Bruyn		Radio polarimetry in 2.5D		RuG

		2000		2007		F.F.T.				Christen		Fabrice		M		9/12/00		4/27/07		8/31/05		597		6.58		Kuijken / Valentijn		OmegaCAM and Gravitional Lensing		RuG

		2003		2007		K.				Ganda		Katia		F		9/1/03		12/14/07		12/31/07		-16		4.25		Peletier		Late-type spiral galaxies : kinematics and stellar populations in their inner regions		RuG

		2002		2007		K.				Kovac		Katerina		F		11/1/02		1/19/07		10/31/06		79		4.17		v.d.Hulst / Verheijen co: Oosterlo		Searching for the lowest mass galaxies: an HI perspective		RuG

		2002		2007		B.				Letarte		Bruno		M		9/16/02		3/30/07		12/15/06		105		4.50		Tolstoy / Hill		Chemical analysis of the Fornax Dwarf Galaxy		RuG

		2002		2007		N.M.A				Mohamed		Nasser		M		2/1/02		9/7/07		5/31/08		-263		5.58		Sanders		The simulation of cooling flows in clusters of galaxies		RuG

		2003		2007		D.R.				Poelman		Dieter Roel		M		9/1/03		10/26/07		8/31/07		56		4.08		Spaans		Emission characteristics of water in the universe		RuG

		1997		2007		W.E.				Schaap		Willem		M		9/1/97		1/19/07		12/1/02		1488		9.33		van de.Weijgaert / van Albada		DTFE: The Delaunay Tessellation Field Estimator		RuG

		2002		2008		P.A.				Araya Melo		Pablo		M		10/1/02		5/19/08		3/31/07		409		5.58		van de Weijgaert		Formation and evolution of galaxy clusters in cold dark matter cosmologies		RuG

		2004		2008		W.F.				Frieswijk		Wilfried		M		1/1/04		3/28/08		12/31/07		88		4.17		Spaans co: Shipman		Early stages of clustered star formation : massive dark clouds throughout the Galaxy		RuG

		2004		2008		P.				Kamphuis		Peter		M		1/1/04		11/7/08		12/31/07		307		4.83		Peletier / van der Kruit		The structure and kinematics of halos in disk galaxies		RuG

		external		2008		J.W.				Kooi		Jacob		M		external		12/22/08								Wild / Klapwijk		Advanced receivers for submillimeter and far infrared astronomy		RuG

		2004		2008		C.W.				Ormel		Christiaan		M		9/1/04		10/10/08		8/31/08		40		4.08		Tielens / Spaans		The early stages of planet formation: how to grow from small to large		RuG

		2004		2008		P.				Serra		Paolo		M		1/15/04		4/11/08		1/15/08		86		4.25		Trager co: Oosterloo / Morganti		Stars, neutral hydrogen and ionised gas in early-type galaxies		RuG

		2005		2009		M.				Barnabe		Matteo		M		2/1/05		3/27/09		1/31/09		57		4.08		de Bruin/Koopmans		Combined gravitational lensing and stellar dynamics analysis of early type galaxies		RuG

		2007		2009		A.				Berciano-Alba		Alicia		F		12/1/04		3/1/09		3/1/09		0		4.25		Koopmans / Garrett / de Bruyn		Strong gravitational lensing in the radio domain		RuG

		2005		2009						Boersma		Christiaan		M		2/1/05		12/11/09		5/31/09		191		4.83		Tielens / Waters co Allamandola		Infrared emission features: probing the interstellar PAH population and circumstellar environment of Herbig Ae/Be stars		RuG

		2007		2009		J.S.				Heiner		Jonathan		M		7/1/04		4/6/09		11/30/08		126		4.75		van der Kruit / Allen		Large-scale photodissociation regions in nearby spiral galaxies		RuG

		2004		2009		Y.S.				Li		Yang-Shyang		F		11/1/04		1/30/09		3/1/09		-31		4.17		Helmi		Local Group Galaxies in a Lambda CDM Universe		RuG

		2005		2009		A.F.				Loenen		Edo		M		9/1/05		10/23/09		8/31/09		53		4.08		Spaans / Baan		Star formation and the ISM : interactions in the Milky Way and other galaxies		RuG
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		2004		2008		E.				Glebbeek		Evert		M		6/1/04		6/25/08		5/31/08		25		4.00		Langer co: Pols / Portegies Zwart		Evolution of the remnants of stellar collisions		UU

		2004		2008		L.				Keek		Laurens		M		11/15/04		12/1/08		11/14/08		17		4.08		Langer co: In "t Zand / Méndez		Probing thermonuclear burning on accreting neutron stars		UU

		2004		2008		N.				Werner		Norbert		M		6/1/04		5/13/08		5/31/08		-17		3.92		Verbunt co: Kaastra		X-ray spectroscopy of clusters of galaxies and of the cosmic web		UU

		2005		2009		M.				Cantiello		Matteo		M		12/1/05		11/6/09		11/30/09		-24		3.92		Langer		Observational consequences of Unstable Stellar Interiors		UU

		2005		2009		M.R.				Duvoort		Martijn		M		4/1/05		11/2/09		9/30/09		32		4.58		Achterberg/Heise co:van Eijndhoven		A search for Gamma Ray Burst Neutrinos in AMANDA		UU

		2005		2009		R.A.				Scheepmaker		Remco		M		6/1/05		6/16/09		5/31/09		16		4.00		Lamers		Star clusters in the Whirlpool Galaxy		UU

		2005		2009		F.				Snik		Frans		M		7/1/05		10/26/09		6/30/09		116		4.25		Keller		Astronomical Polarimetry: new concepts; new instruments; new measurements & observations		UU

		1995		2000		J.A.		de		Jong		Jeroen		M		6/1/95		2/8/00		2/8/00		0		4.67		van den Heuvel co: Henrichs		On the origin of cyclical variability in the winds of massive stars		UvA

		1995		2000		F.J.				Molster		Frank		M		9/1/95		6/15/00		6/15/00		0		4.75		Waters / de Jong		Crystalline silicates in circumstellar dust shells		UvA

		1995		2000		P.A.				Zaal		Peter		M		1/1/95		1/12/00		1/12/00		0		5.00		van den Heuvel		Observations and analysis of early-type stars at infrared wavelengths		UvA

		1996		2001		J.				Bouwman		Jeroen		M		12/1/96		9/25/01		9/25/01		0		4.75		Waters / Hovenier		The processing and evolution of dust in Herbig Ae/Be systems		UvA

		1997		2001		B.				Deufel		Bernhard		M		10/1/97		7/6/01		7/6/01		0		3.75		Spruit		On the origin of the hard X-ray spectra from neutron stars and black holes		UvA

		1997		2001		J.				Homan		Jeroen		M		2/1/97		3/14/01		3/14/01		0		4.08		van den Heuvel		X-ray timing studies of low-mass X-ray binaries		UvA

		1997		2001		P.G.				Jonker		Peter		M		10/15/97		10/19/01		10/19/01		0		4.00		van der Klis		Probing low-mass X-ray binaries with X-ray timing		UvA

		nvt externe promotie		2001		D.A.				McDavid		David		M		nvt externe promotie		5/29/01								van den Heuvel co: Henrichs		Polarimetry of early emission line stars		UvA

		1997		2001		G.A.				Nelemans		Gijs		M		3/15/97		3/28/01		9/30/01		-182		4.00		van den Heuvel / Verbunt		White dwarfs, black holes and neutron stars in close binaries		UvA

		1994		2001		L.				Voûte		Lodie		M		1/1/94		10/9/01		10/9/01		0		7.75		van den Heuvel		The many shapes of giant pulses		UvA

		1997		2001		M.G.				Witte		Marnix		M		2/1/97		12/12/01		12/12/01		0		4.83		van den Heuvel		Tidal evolution of eccentric binaries		UvA

		1996		2002		J.				Cami		Jan		M		7/10/96		6/10/02		6/10/02		0		5.92		De Jong / Waters		Molecular gas and dust around evolved stars		UvA

		1998		2002		G.				Drenkhahn		Georg		M		10/1/98		6/11/02		6/11/02		0		3.67		Spruit		Magnetically powered gamma-ray bursts		UvA

		1998		2002		S.				Hony		Sacha		M		6/1/98		10/25/02		10/25/02		0		4.33		Tielens / Waters		Infrared light on the composition of the dust surrounding carbon-rich stars		UvA

		1998		2002		F.				Kemper		Cisca (Francisca)		F		9/1/98		9/4/02		9/4/02		0		4.00		van den Heuvel / Tielens / Waters		Mass loss and dust formation around oxygen-rich evolved stars		UvA

		1998		2002		C.				Neiner		Coralie		F		10/1/98		10/23/02		9/30/02		23		4.00		Acker / van den Heuvel		Pulsation, rotation, wind and magnetic field in early B- type stars		UvA

		1998		2002		P.M.				Vreeswijk		Paul		M		3/1/98		6/12/02		7/31/02		-48		4.25		van den Heuvel / Kaper		Gamma-ray burst afterglows and the nature of their host galaxies		UvA

		1999		2003		J.				Dewi		Jasinta		F		4/1/99		3/28/03		3/31/03		-2		3.92		van den Heuvel		From Be/X-ray binaries to double neutron star systems		UvA

		2000		2004		A.				Bik		Arjan		M		5/1/00		9/27/04		4/30/04		147		4.33		Waters co: Kaper		The stellar content of high-mass star-forming regions		UvA

		2000		2004		R.		van		Boekel		Roy		M		5/1/00		10/21/04		4/30/04		171		4.42		Waters co: Pel		High spatial resolution infrared studies of proto-planetary disks		UvA

		nvt externe promotie		2004		J.				Braithwaite		Jonathan		M		nvt externe promotie		4/8/04								Spruit		Stable and unstable magnetic fields in stars		UvA

		2000		2004		C.				Dijkstra		Rien		M		7/1/00		11/23/04		6/30/04		143		4.33		Waters		Silicates and water ice around evolved stars		UvA

		2000		2004		M.				Klein-Wolt		Marc		M		5/1/00		9/30/04		4/30/04		150		4.33		Van der Klis		Black hole X-ray binaries		UvA

		1999		2004		A.				Lenorzer		Annique		F		10/1/99		1/14/04		1/15/04		-1		4.25		Waters co: de Koter co: Kaper		Near-infrared spectroscopic analysis of hot massive stars		UvA

		1999		2004		E.				Rol		Evert		M		1/1/99		1/29/04		2/1/04		-2		5.00		Van den Heuvel co: Kaper		The physics of gamma-ray burst afterglows		UvA

		2000		2004		S.		van		Straaten		Steve		M		3/1/00		4/22/04		2/28/04		54		4.08		Van der Klis		Timing similarities among accreting neutron stars		UvA

		2001		2005		E.				Gallo		Elena		F		9/1/01		9/23/05		8/31/05		23		4.00		van der Klis		Relativistic jets from stellar black holes		UvA

		2001		2005		S.				Migliari		Simone		F		9/1/01		9/21/05		1/31/05		231		4.00		van der Klis		Disc-jet coupling in neutron star and black holes binaries		UvA

		2001		2005		M.				Min		Michiel		M		4/1/01		5/12/05		3/31/05		42		4.08		Hovenier/Waters		Optical properties of circumstellar and cometary grains		UvA

		2002		2006		N.L.J.				Cox		Nick		M		5/1/02		6/9/06		4/30/06		39		4.08		Ehrenfreund/Kaper		Diffuse interstellar bands and interstellar carbon chemistry in the galaxy and beyond		UvA

		2002		2006		A.				Gualandris		Alessia		F		9/1/02		9/12/06		8/31/06		12		4.00		v.d Heuvel/Kaper		Simulating self-gravitation systems on parallel computers		UvA

		2002		2006		T.				Kouwenhoven		Thijs		M		9/1/02		9/19/06		10/31/06		-41		4.00		Kaper		The primordial binary population in the association Sco OB2		UvA

		2000		2006		A.		van der		Meer		Arjen		M		12/1/00		3/9/06		6/1/05		278		5.25		van den Heuvel		X-ray and optical spectroscopy of high-mass X-ray binaries		UvA

		2001		2006		M.R.				Mokiem		Rohied		M		12/1/01		4/27/06		1/31/06		87		4.33		van den Heuvel co:de Koter		The physical properties of early-type massive stars		UvA

		2003		2007		A.		van de		Horst		Alexander		M		9/1/03		9/7/07		8/31/07		7		4.00		Wijers		Broadband view of blast wave physics. A study of gamma-ray burst afterglows		UvA

				2007		H.				Koers		Hylke		M				9/21/07								Gaemers / Wijers		The astrophysical Herald. Neutrinos as probes for particle physics and astronomy		UvA

		2003		2007		J.				Meijer		Joke		F		1/1/03		9/19/07		12/31/06		259		4.67		Waters		Theoretical studies of the infrared emission properties of proto-planetary disks		UvA

		2002		2007		R.				Schnerr		Roald		M		12/1/02		2/7/07		11/30/06		67		4.17		Henrichs		Magnetic fields and mass loss		UvA

		2002		2007		P.				Weltevrede		Patrick		M		12/1/02		3/16/07		11/30/06		106		4.25		van der Klis/Stappers		The modulation and propagation of the radio emission of pulsars		UvA

		2003		2007		K.				Wiersema		Klaas		M		10/1/03		9/13/07		9/30/07		-17		3.92		Wijers		Delving into the dragon’s den: the host galaxies of gamma-ray bursts		UvA

		2003		2008		D.				Altamirano		Diego		M		11/15/03		4/23/08		2/14/08		69		4.42		Van der Klis		Different manifestations of accretion onto compact objects		UvA

		2004		2008		P.				Curran		Peter		M		10/1/04		9/5/08		9/30/08		-25		3.92		Wijers		Multi-wavelength analyses of gamma-ray bursts: Features of swift GRBs and the blast wave model		UvA

		2004		2008		E.				Gaburov		Evghenii		M		8/1/04		11/4/08		7/31/08		94		4.25		Wijers / Sloot co: Portegies Zwart / Pols		Stellar collisions in young star clusters		UvA

		2002		2008		P.		den		Hartog		Peter		M		11/1/02		5/21/08		10/31/06		561		5.50		Hermsen co: Van der Klis		Non-thermal x-ray emission from anomalous x-ray pulsars		UvA

		2004		2008		D.				Paszun		Dominik		M		9/1/04		10/17/08		8/31/08		47		4.08		Dominik		The collisional evolution of small dust aggregates		UvA

		2004		2009		G.H.				Janssen		Gemma		V		11/15/04		3/25/09		11/14/08		131		4.33		van der Klis co: Stappers		High precision radio pulsar timing		UvA

		2003		2009		R.				Karuppusamy		Ramesh		M		2/13/07		11/13/09		7/15/09		118		2.75		van der Klis co: Stappers		A Study on Giant Radio Pulsars		UvA

		2005		2009		M.				Linares Alegret		Manuel		M		7/1/05		9/16/09		6/30/09		76		4.17		van der Klis		Accretion states and thermonuclear bursts in neutron star X-ray binaries		UvA

		2005		2009		A.				Patruno		Alessandro		M		4/1/05		6/9/09		3/31/09		69		4.17		van der Klis co: Wijnands		Accreting millisecond X-ray pulsars: from accretion disk to magnetic poles		UvA

		2005		2009		A.				Verhoeff		Arjan		M		5/1/05		11/10/09		4/30/09		190		4.50		Waters / Tielens co: Pel		Dusty Disks around Young Stars		UvA

		2001		2006		J.B				Moortgat		Joachim		M		11/1/01		5/8/06		10/31/05		188		4.50		Kuijpers		General relativistic plasma dynamics		RUN

		2000		2006		J.M				Smits		Roy		M		9/1/00		10/24/06		5/31/05		504		6.08		Kuijpers co:Stappers		Properties and geometry of radio pulsar emission		RUN

		2003		2007		E.J.M.		van den		Besselaar		Else		F		2/16/03		11/27/07		6/15/07		162		4.75		Groot co: Augusteijn		White dwarf-red dwarf binaries in the Galaxy		RUN

		2002		2007		G.H.A.				Roelofs		Gijs		M		11/1/02		4/16/07		10/31/06		166		4.42		Groot co: Nelemans		The AM Canum Venaticorum Stars		RUN

		2006		2008		S.J.				Lafebre		Sven		M		11/1/06		12/19/08		5/15/08		214		4.00		Kuijpers / Falcke		From cosmic particle to radio pulse		RUN

		2003		2008		A.				Nigl		Andreas		M		5/1/03		1/22/08		8/31/07		142		4.67		Falcke / Kuijpers		Fast Radio Flashes Observed with LOFAR Prototypes		RUN

		2004		2009		S.J.				Buitink		Stijn		M		11/1/04		10/1/09		10/31/08		331		4.92		Falcke / Kuijpers		Radio emission from cosmic particle cascades		RUN

		2004		2009		R.A.				Hijmering		Richard		M		2/1/03		12/21/09		1/31/07		1041		6.83		Groot co: Verhoeve / Martin		Distributed read-out imaging device array for astronomical observations in UV/VIS		RUN

		2005		2009		H.				Hu		Haili		F		9/1/05		10/6/09		8/31/09		36		4.08		Aerts co: Nelemans		Backtracking the evolution of subdwarf B stars with asteroseismology		RUN
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		Startyear		Year		Voorletters		Tussenvoegsels		Naam		Voornaam		M/F		Startdate promotion		End datum promotie		Einddatum contract		Promotion date - end date contract		Duurpromotie		Promotor		Thesis Title		Institute

		1996		2000		J.				Gerssen		Joris		M		7/1/96		7/14/00		6/30/00		14		4.00		Kuijken / Merrifield		Stellar kinematics in disk galaxies		RuG		Categories:

		1995		2000		H.				Hoekstra		Henk		M		10/1/95		9/22/00		9/30/99		352		4.92		Franx / Kuijken		A weak lensing study of massive structures: looking at the dark side of the universe		RuG		AC		Academic

		1993		2000		R.A.				Jansen		Rolf		M		9/1/93		11/28/00		8/31/97		1168		7.17		Franx / Fabricant		The nearby field galaxy survey: a spectrophotometric study of 196 galaxies in the local field		RuG		AT		Academic technology

		1995		2000		L.V.E.				Koopmans		Leon		M		9/16/95		2/7/00		9/15/99		142		4.42		de Bruyn		A study of radio-selected gravitational lenses		RuG		PB		Public/Government

		1996		2000		W.M.				Lane		Wendy Meredith		F		8/1/96		10/9/00		10/31/00		-21		4.17		Briggs		HI 21 cm absorbers at moderate redshifts		RuG		PV		Private/Industry

		1995		2000		M.A.				Zwaan		Martin		M		10/1/95		10/16/00		9/30/99		376		5.00		Briggs		Atomic hydrogen in the local universe		RuG		TC		Teaching

		1996		2000		C.		de		Breuck		Carlos		M		4/1/96		11/8/00		11/8/00		0		4.58		Miley/ Röttgering / Van Breugel		Very distant radio Galaxies: search techniques and emission line properties		UL

		1995		2000		J.H.J.		de		Bruijne		Jos		M		10/1/95		5/25/00		6/1/00		-6		4.58		de Zeeuw / Perryman co: Blaauw		Astrometry from space		UL

		1997		2000		A.				Helmi		Amina		F		3/1/97		6/28/00		6/28/00		0		4.00		de Zeeuw / White		The formation of the Galaxtic halo		UL

		1996		2000		R.				Hoogerwerf		Ronnie		M		2/1/96		5/25/00		5/25/00		0		4.25		de Zeeuw / Perryman co: Blaauw		Hipparcos and the nearby OB associations: Space astrometry and high-mass star formation		UL

		1996		2000		F.F.S.		van der		Tak		Floris		M		2/1/96		9/20/00		9/20/00		0		4.58		van Dishoeck / Evans		The embedded phase of massive star formation		UL

		1993		2000		P.M.				Veen		Pieter		M		12/1/93		9/27/00		9/27/00		0		6.75		Habing		Intriguing variability of WR 46 and of "dusty" Wolf-Rayet stars		UL

		1995		2000		J.I.		van		Gent		Jeroen		M		9/1/95		11/6/00		11/6/00		0		5.17		Lamers		The Baldwin-effect in Wolf-Rayet stars		UU

		1995		2000		M.L.A.				Kouwenhoven		Marco		M		9/1/95		10/9/00		10/9/00		0		5.08		Verbunt		Pulsar observations with the Westerbork Synthesis Radio Telescope		UU

		1993		2000		M.D.				Nauta		Michiel Doede		M		9/1/93		1/10/00		1/10/00		0		6.33		Kuijpers, Zimmerman		Two-Dimensional Vortices and accretion disks		UU

		1995		2000		J.S.				Vink		Jorick		M		10/16/96		11/20/00		11/20/00		0		4.08		Lamers / de Koter		Radiation-driven wind models of massive stars		UU

		1995		2000		J.A.		de		Jong		Jeroen		M		6/1/95		2/8/00		2/8/00		0		4.67		van den Heuvel co: Henrichs		On the origin of cyclical variability in the winds of massive stars		UvA

		1995		2000		F.J.				Molster		Frank		M		9/1/95		6/15/00		6/15/00		0		4.75		Waters / de Jong		Crystalline silicates in circumstellar dust shells		UvA

		1995		2000		P.A.				Zaal		Peter		M		1/1/95		1/12/00		1/12/00		0		5.00		van den Heuvel		Observations and analysis of early-type stars at infrared wavelengths		UvA

		1996		2001		I.				Garcia-Ruiz		Inigo		M		10/7/96		11/26/01		10/7/00		409		5.08		Kuijken / Sancisi		Warps in disk galaxies		RuG		PAC		Academic permanent

		1996		2001		D.Y.A.				Setia Gunawan		Daya		F		12/1/96		6/5/01		?				4.50		de Bruyn		Colliding winds in Wolf-Rayet binaries		RuG

		1997		2001		M.R.				Cioni		Maria Rosa		F		5/15/97		9/20/01		10/20/01		-30		4.33		Habing / co: Loup		AGB stars and other red giants in the Magellanic Clouds		UL

		1996		2001		Y.				Simis		Yvonne		F		3/1/96		10/10/01		10/10/01		0		5.58		Icke		Mass loss modulation in dust forming stellar winds		UL

		1996		2001		M.C.		van den		Berg		Maureen		F		10/1/96		3/21/01		3/21/01		0		4.42		Verbunt		Optical studies of X-ray sources in the old open cluster M67		UU

		?		2001		L.M.				Kuiper		Lucien		M		?		1/8/01		1/8/01		0				Verbunt / Hermsen		High-energy radiation from spin-down powered pulsars		UU

		1997		2001		E.		van der		Swaluw		Eric		M		2/1/97		6/6/01		6/6/01		0		4.33		Achterberg		Supernova remnants, pulsar wind nebulae and their interaction		UU

		1997		2001		W.J.M.		de		Wit		Willem Jan		M		9/1/97		11/19/01		11/19/01		0		4.17		Lamers / Beaulieu		Pre-main sequence candidate stars in the Magellanic Clouds		UU

		1996		2001		J.				Bouwman		Jeroen		M		12/1/96		9/25/01		9/25/01		0		4.75		Waters / Hovenier		The processing and evolution of dust in Herbig Ae/Be systems		UvA

		1997		2001		B.				Deufel		Bernhard		M		10/1/97		7/6/01		7/6/01		0		3.75		Spruit		On the origin of the hard X-ray spectra from neutron stars and black holes		UvA

		1997		2001		J.				Homan		Jeroen		M		2/1/97		3/14/01		3/14/01		0		4.08		van den Heuvel		X-ray timing studies of low-mass X-ray binaries		UvA

		1997		2001		P.G.				Jonker		Peter		M		10/15/97		10/19/01		10/19/01		0		4.00		van der Klis		Probing low-mass X-ray binaries with X-ray timing		UvA

		nvt externe promotie		2001		D.A.				McDavid		David		M		nvt externe promotie		5/29/01								van den Heuvel co: Henrichs		Polarimetry of early emission line stars		UvA

		1997		2001		G.A.				Nelemans		Gijs		M		3/15/97		3/28/01		9/30/01		-182		4.00		van den Heuvel / Verbunt		White dwarfs, black holes and neutron stars in close binaries		UvA

		1994		2001		L.				Voûte		Lodie		M		1/1/94		10/9/01		10/9/01		0		7.75		van den Heuvel		The many shapes of giant pulses		UvA

		1997		2001		M.G.				Witte		Marnix		M		2/1/97		12/12/01		12/12/01		0		4.83		van den Heuvel		Tidal evolution of eccentric binaries		UvA

		1998		2002		I.M.		van		Bemmel		Ilse		F		5/15/97		5/6/02		5/6/02		0		5.00		Tielens / Barthel		Dust and gas in extra-galactic radio sources		RuG

		2001		2002		J.V.				Keane		Jacqueline		F		11/1/01		2/8/02		6/15/02		-127		4.30		Tielens		Origin and evolution of ices around massive young stars		RuG

		1998		2002		N.L.				Martin-Hernandez		Leticia		F		10/1/98		12/13/02		11/30/03		-347		4.17		Tielens		The galactic metallicity gradient, infrared and radio studies of H II regions		RuG

		1998		2002		E.				Peeters		Els		F		2/1/98		12/13/02		1/31/02		313		4.83		van der Hulst		Polycyclic aromatic hydrocarbons and dust in regions of massive star formation		RuG

		1997		2002		R.				Vermeij		Ronald		M		5/16/97		9/16/02		5/16/02		120		5.33		van der Hulst		The physical structure of Magellanic Cloud H II regions		RuG

		1998		2002		M.				Haverkorn		Marijke		F		7/1/98		12/19/02		3/1/03		-72		4.42		Miley / de Bruyn co: Katgert		WSRT Polarimetric Imaging of the warm ISM		UL

		1997		2002		V.		de		Heij		Vincent		M		4/1/97		5/1/02		5/1/02		0		5.08		Burton / co: Braun		Compact high-velocity clouds		UL

		1998		2002		W-F.				Thi		Wing Fai		M		10/10/98		2/13/02		4/1/02		-48		4.50		van Dishoeck		Gas and dust around young low-mass stars: from envelopes to disks		UL

		1997		2002		T.				Thomas		Tom		M		9/1/97		3/6/02		3/6/02		0		4.50		de Zeeuw / co: Katgert		The influence of cluster environment on galaxies		UL

		1997		2002		G.A.				Verdoes Kleijn		Gijs		M		9/1/97		3/6/02		4/1/02		-25		4.50		de Zeeuw		The centers of nearby radio-loud galaxies		UL

		1998		2002		W.				Vlemmings		Wouter		M		9/1/98		11/14/02		11/30/02		-16		4.17		Habing		Circumstellar maser properties through VLBI observations		UL

		1997		2002		G-J.		van		Zadelhoff		Gerd-Jan		M		7/1/97		5/15/02		5/15/02		0		4.83		van Dishoeck		Shaping disks		UL

		1998		2002		J.M.				Krijger		Johannes Mattheus (Thijs)		M		10/1/98		10/9/02		10/31/02		-21		4.00		Kuijpers co: Rutten		Structure and dynamics of the solar chromosphere		UU

		1996		2002		J.				Cami		Jan		M		7/10/96		6/10/02		6/10/02		0		5.92		De Jong / Waters		Molecular gas and dust around evolved stars		UvA

		1998		2002		G.				Drenkhahn		Georg		M		10/1/98		6/11/02		6/11/02		0		3.67		Spruit		Magnetically powered gamma-ray bursts		UvA

		1998		2002		S.				Hony		Sacha		M		6/1/98		10/25/02		10/25/02		0		4.33		Tielens / Waters		Infrared light on the composition of the dust surrounding carbon-rich stars		UvA

		1998		2002		F.				Kemper		Cisca (Francisca)		F		9/1/98		9/4/02		9/4/02		0		4.00		van den Heuvel / Tielens / Waters		Mass loss and dust formation around oxygen-rich evolved stars		UvA

		1998		2002		C.				Neiner		Coralie		F		10/1/98		10/23/02		9/30/02		23		4.00		Acker / van den Heuvel		Pulsation, rotation, wind and magnetic field in early B- type stars		UvA

		1998		2002		P.M.				Vreeswijk		Paul		M		3/1/98		6/12/02		7/31/02		-48		4.25		van den Heuvel / Kaper		Gamma-ray burst afterglows and the nature of their host galaxies		UvA

		1998		2003		M.				Beijersbergen		Marco		M		9/1/98		1/6/03		11/30/02		36		4.33		van der Hulst		The galaxy population in the Coma Cluster		RuG

		1999		2003		J.				Bernard Salas		Jeremino		M		4/15/99		9/30/03		4/14/03		166		4.42		Tielens co: Wesselius		Physics and chemistry of gas in planetary nebulae		RuG

		1998		2003		M.E.				Filho		Mercedes		F		12/1/98		5/9/03		3/30/03		39		4.42		van der Hulst co: Barthel, Ho		Nuclear activity in nearby galaxies		RuG

		1998		2003		A.C.				González Garcia		Antonio Cesar		M		10/15/98		3/28/03		5/14/03		-46		4.42		van Albada		Elliptical galaxies: merger simulations and the fundamental plane		RuG

		1998		2003		M.				Kregel		Michiel		M		9/1/98		11/17/03		3/31/03		227		5.17		van der Kruit co: Freeman		Structure and kinematics of edge-on galaxy disks		RuG

		1999		2003		H.W.W.				Spoon		Hendrik Willem Walter		M		1/1/99		10/20/03		7/15/03		95		4.75		Tielens		Mid-infrared spectroscopy of dusty galactic nuclei		RuG

		1998		2003		A.M.S.				Gloudemans-Boonman		Anna Maria Susanna		F		1/1/98		3/5/03						5.17		van Dishoeck co: Doty		Spectroscopy of gases around massive young stars		UL

		1998		2003		J.D.				Kurk		Jaron		M		10/1/98		5/22/03		12/31/02		142		4.58		Miley co: Rottgering		The cluster environment and gaseous halos of distant radio galaxies		UL

		1998		2003		G.M.				Muñoz Caro		Guillermo		M		11/1/98		2/5/03		10/31/02		95		4.25		van Dishoeck co: Schutte		From photoprocessing of interstellar ice to amino acids and other organics		UL

		1999		2003		E.K.				Verolme		Ellen		F		4/1/99		5/21/03		5/15/03		6		4.08		de Zeeuw		Dynamical models of axi-symmetric and tri-axial stellar systems		UL

		1999		2003		R.				Cornelisse		Remon		M		1/1/99		1/15/03		12/31/02		15		4.00		Verbunt co: Heise		A wide field view of the population of X-ray bursters in the galaxy		UU

		1999		2003		F.				Hulleman		Ferdinand		M		1/1/99		4/14/03		12/31/02		104		4.25		Verbunt co: van Kerkwijk		Anomalous X-ray pulsars at optical and infrared wavelengths		UU

		1999		2003		J.				Dewi		Jasinta		F		4/1/99		3/28/03		3/31/03		-2		3.92		van den Heuvel		From Be/X-ray binaries to double neutron star systems		UvA

		1999		2004		S.M.				Cazaux		Stephanie		F		11/1/99		1/6/04		10/31/03		66		4.17		Tielens co: Spaans		Grain surface chemistry in astrophysical objects: from H2 to complex molecules		RuG

		external		2004		K.				Fathi		Kambiz		M		external		12/17/04		8/31/04		107				van der Kruit co: Peletier		Morphology and dynamics in the Inner regions of spiral galaxies		RuG

		external		2004		L.K.				Hunt		Leslie		F		external		10/15/04								van der Kruit		Building Galaxies: from low-metallicity compact dwarfs to active galactic nuclei		RuG

		1999		2004		H.R.				Klöckner		Hans-Rainer		M		1/1/99		3/19/04		9/30/03		169		5.17		van der Hulst co: Baan		Extragalactic Hydroxyl		RuG

		1998		2004		E.				Romano-Diaz		Emilio		M		10/1/98		10/8/04		10/1/02		727		6.00		van de Weijgaert / Sanders		Probing cosmic velocity flows in the Local Universe		RuG

		2000		2004		J.K.				Jørgensen		Jes		M		11/1/00		10/14/04		10/31/04		-16		3.92		van Dishoeck		Tracing the Physical and Chemical Evolution of Low-Mass Protostars		UL

		2000		2004		K.				Kraiberg Knudsen		Kirsten		F		5/1/00		10/6/04		9/30/04		6		4.42		Franx co: van der Werf		Deep Submillimeter Observations of Faint Dusty Galaxies		UL

		2000		2004		D.				Krajnovic		Davor		M		9/1/00		10/12/04		9/30/04		12		4.08		de Zeeuw		On the nature of early-type galaxies		UL

		2000		2004		I				Labbé		Ivo		M		4/1/00		10/13/04		9/30/04		13		4.50		Franx co: van Dokkum		Deep Infrared Studies of Massive High Redshift Galaxies		UL

		1999		2004		M.				Messineo		Maria		F		12/1/99		6/30/04		8/31/04		-60		4.50		Habing		Late Type Giants in the Inner Galaxy		UL

		2000		2004		K.M.				Pontoppidan		Klaus		M		11/1/00		10/14/04		8/31/05		-316		3.92		van Dishoeck		Fire and Ice		UL

		1999		2004		R.				Ruiterkamp		Richard		M		10/1/99		10/28/04		12/31/04		-62		5.00		Ehrenfreund		Aromatic Molecules in Space: Laboratory Studies and Applications to Astrochemistry		UL

				2004		W.M.				Bergmann Tiest		Wouter		M				3/1/04								Bleeker co: Hoevers		Energy resolving power of transition-edge X-ray microcalorimeters		UU

				2004		K.J.		van der		Heyden		Kurt		M				2/2/04								Bleeker		High-resolution X-ray spectral diagnostics of shell type Supernova Remnants		UU

		1999		2004		A.G.J.		van		Leeuwen		Joeri		M		1/1/99		5/10/04		5/31/04		-20		4.27		Verbunt		Radio pulsars		UU

		2000		2004		J.				Petrovic		Jelena		F		11/1/00		10/27/04		10/31/04		-3		3.92		Langer		On the evolution of massive close binary systems		UU

		2000		2004		S.C.				Yoon		Sung-Chul		M		12/15/00		4/22/04		12/15/04		-233		4.00		Langer		On the evolution of accreting white dwarfs in binary systems		UU

		2000		2004		A.				Bik		Arjan		M		5/1/00		9/27/04		4/30/04		147		4.33		Waters co: Kaper		The stellar content of high-mass star-forming regions		UvA

		2000		2004		R.		van		Boekel		Roy		M		5/1/00		10/21/04		4/30/04		171		4.42		Waters co: Pel		High spatial resolution infrared studies of proto-planetary disks		UvA

		nvt externe promotie		2004		J.				Braithwaite		Jonathan		M		nvt externe promotie		4/8/04								Spruit		Stable and unstable magnetic fields in stars		UvA

		2000		2004		C.				Dijkstra		Rien		M		7/1/00		11/23/04		6/30/04		143		4.33		Waters		Silicates and water ice around evolved stars		UvA

		2000		2004		M.				Klein-Wolt		Marc		M		5/1/00		9/30/04		4/30/04		150		4.33		Van der Klis		Black hole X-ray binaries		UvA

		1999		2004		A.				Lenorzer		Annique		F		10/1/99		1/14/04		1/15/04		-1		4.25		Waters co: de Koter co: Kaper		Near-infrared spectroscopic analysis of hot massive stars		UvA

		1999		2004		E.				Rol		Evert		M		1/1/99		1/29/04		2/1/04		-2		5.00		Van den Heuvel co: Kaper		The physics of gamma-ray burst afterglows		UvA

		2000		2004		S.		van		Straaten		Steve		M		3/1/00		4/22/04		2/28/04		54		4.08		Van der Klis		Timing similarities among accreting neutron stars		UvA

		2000		2005		B.W.				Holwerda		Benne		M		10/1/00		6/17/05		9/30/04		257		4.67		van der Kruit / Allen		The opacity of spiral galaxy disks		RuG

		2000		2005		J.T.A.		de		Jong		Jelte		M		1/1/00		9/23/05		12/31/04		263		5.67		Kuijken / Crotts / Sackett		Microlensing in Andromeda. A search for baryonic dark matter.		RuG

		2000		2005		F.A.		van		Broekhuizen		Fleur		F		10/1/00		6/29/05		5/31/05		29		4.67		van Dishoeck / Schlemmer co: Fraser		A laboratory route to interstellar ice		UL

		2003		2005		D.		van		Delft		Dirk		M		1/1/03		2/10/05						4.00		Visser / van Lunteren		Heike Kamerlingh Onnes, een biografie		UL

		2000		2005		P.B.				Lacerda		Pedro		M		8/1/00		2/17/05		11/30/04		77		4.50		Habing		The shapes and spins of Kuiper Belt objects		UL

		2000		2005		F.I.				Pelupessy		Inti		M		9/1/00		3/16/05		8/31/05		-164		4.50		Icke co: van der Werf		Numerical studies of the interstellar medium on galactic scales		UL

		1999		2005		M.A.				Reuland		Michiel		M		9/1/99		2/24/05		9/30/04		144		5.42		Miley Co: van Breugel, Röttgering		Gas, dust, and star formation in distant radio galaxies		UL

		2001		2005		E.J.				Rijkhorst		Erik-Jan		M		9/1/01		12/6/05		12/31/05		-24		4.25		Icke co: Mellema		Numerical Nebulae		UL

				2005		K.C.				Steenbrugge		Katrien		F				2/2/05								Schilizzi Co: Kaastra		High-resolution X-Ray spectral diagnostics of Active Galactic Nuclei		UL

		2001		2005		G.M.		van de		Ven		Glenn		M		10/1/01		12/1/05		9/30/05		61		4.17		de Zeeuw		Dynamical structure and evolution of stellar systems		UL

		2000		2005		B.P.				Venemans		Bram		M		10/1/00		4/27/05		12/31/04		117		4.50		Miley Co: Röttgering		Protoclusters associated with distant radio galaxies		UL

		2001		2005		A.		van der		Wel		Arjen		M		9/1/01		9/29/05		11/30/05		-61		4.00		Franx / van Dokkum		Setting the scale: photometric and dynamical properties of high-redshift early-type galaxies		UL

		2001		2005		N.J.				Bastian		Nate		M		3/1/01		4/21/05		2/28/05		51		4.08		Lamers co: Kissler-Patig		Studies on the formation, evolution and destruction of massive star clusters		UU

		2000		2005		P.K.				Fung		Pui Kei		F		6/1/00		9/12/05		5/31/04		462		5.25		Kuijpers		Pulsars:magnetosphere and radio emission		UU

				2005		D.J.				Nickeler		Dieter Horst		M				6/10/05								Goedbloed / Fahr co: Neukirch		MHD equilibria of astrospheric flows		UU

		2001		2005		C.				Wang		Chunmei		F		9/1/01		11/23/05						4.17		Goedbloed		Study of plasma channels for use in laser wakefield accelerators		UU

		2001		2005		E.				Gallo		Elena		F		9/1/01		9/23/05		8/31/05		23		4.00		van der Klis		Relativistic jets from stellar black holes		UvA

		2001		2005		S.				Migliari		Simone		F		9/1/01		9/21/05		1/31/05		231		4.00		van der Klis		Disc-jet coupling in neutron star and black holes binaries		UvA

		2001		2005		M.				Min		Michiel		M		4/1/01		5/12/05		3/31/05		42		4.08		Hovenier/Waters		Optical properties of circumstellar and cometary grains		UvA

		2002		2006		B.				Emonts		Bjorn		M		5/1/02		11/24/06		4/30/06		204		4.50		v.d.Hulst co: Morganti		Nearby Radio Galaxies: the interplay of gas, star, formation and active nucleus		RuG

		2001		2006		A.				Labiano Ortega		Alvaro		M		10/1/01		2/24/06		2/28/06		-6		4.33		Barthel / O`Dea co: Vermeulen		Host galaxies and environments of compact extragalactic radio sources		RuG

		2000		2006		E.				Noordermeer		Edo		M		2/1/00		3/10/06		8/15/05		205		6.08		van der Hulst / Sancisi / van Albada		The distribution of gas, stars, and dark matter in early-type disk galaxies		RuG

		2001		2006		J.B				Moortgat		Joachim		M		11/1/01		5/8/06		10/31/05		188		4.50		Kuijpers		General relativistic plasma dynamics		RUN

		2000		2006		J.M				Smits		Roy		M		9/1/00		10/24/06		5/31/05		504		6.08		Kuijpers co:Stappers		Properties and geometry of radio pulsar emission		RUN

		2001		2006		B.J.				Jonkheid		Bastiaan		M		12/1/01		6/28/06		5/31/06		28		4.50		van Dishoeck		Chemistry in evolving protoplanetary disks		UL

		2001		2006		I.L.		ten		Kate		Inge		F		11/1/01		1/26/06		10/31/05		86		4.17		Ehrenfreund/ van Loosdrecht		Organics on Mars. Laboratory studies of organic material under simulated martian conditions		UL

		2002		2006		R.				Meijerink		Rowin		M		10/1/02		11/8/06		9/30/06		38		4.08		Israel co: Spaans		Models of the ISM in Galaxy Centers		UL

		2002		2006		R.A.				Overzier		Roderik		M		1/1/02		5/30/06		5/8/06		22		4.33		Miley co: Rottgering		Emergence of cosmic structures around distant radio galaxies and quasars		UL

		2002		2006		S.J.				Paardekoper		Sijmen Jan		M		9/1/02		6/28/06		9/30/06		-92		3.75		Paardekoper: Icke co: Mellema		Growing and moving planets in disks		UL

		1993		2006		C.G.				Bassa		Cees		M		1/1/93		12/11/06		12/31/06		-19		13.92		Verbunt /van Kerkwijk		Optical studies of compact binaries in globular clusters and the Galactic disk		UU

		2002		2006		M.				Gieles		Mark		M		11/1/02		10/20/06		10/31/06		-10		3.92		Lamers co: Portegies Zwart		Star Clusters		UU

		2002		2006		A-J.		van		Marle		Allard Jan		M		5/1/02		5/3/06		4/30/06		3		4.00		Langer		Models for the circumstellar medium of long gamma-ray burst progenitor candidates		UU

		2001		2006		M.		van der		Sluys		Marc		M		9/1/01		5/2/06		8/31/06		-118		4.67		Verbunt		Formation and evolution of compact binaries		UU

		2002		2006		A.G.		de		Wijn		Alfred		M		11/1/02		11/24/06		10/31/06		24		4.00		Rutten/Keller		Dynamics of fine structure in the solar chromosphere		UU

		2002		2006		N.L.J.				Cox		Nick		M		5/1/02		6/9/06		4/30/06		39		4.08		Ehrenfreund/Kaper		Diffuse interstellar bands and interstellar carbon chemistry in the galaxy and beyond		UvA

		2002		2006		A.				Gualandris		Alessia		F		9/1/02		9/12/06		8/31/06		12		4.00		v.d Heuvel/Kaper		Simulating self-gravitation systems on parallel computers		UvA

		2002		2006		T.				Kouwenhoven		Thijs		M		9/1/02		9/19/06		10/31/06		-41		4.00		Kaper		The primordial binary population in the association Sco OB2		UvA

		2000		2006		A.		van der		Meer		Arjen		M		12/1/00		3/9/06		6/1/05		278		5.25		van den Heuvel		X-ray and optical spectroscopy of high-mass X-ray binaries		UvA

		2001		2006		M.R.				Mokiem		Rohied		M		12/1/01		4/27/06		1/31/06		87		4.33		van den Heuvel co:de Koter		The physical properties of early-type massive stars		UvA

		2002		2007		M.A.				Aragon Calvo		Miguel Angel		M		10/1/02		11/16/07		3/31/07		226		5.08		van de Weijgaert / van der Hulst		Morphology and Dynamics of the Cosmic Web		RuG

		2003		2007		G.				Battaglia		Giuseppina		F		6/15/03		9/7/07		6/15/07		82		4.25		Tolstoy  co Helmi		Chemistry and kinematics of stars in Local Group galaxies		RuG

		2001		2007		R.				Boomsma		Rense		M		8/1/01		1/26/07		7/31/05		536		5.42		van der.Hulst / Sancisi co: Oosterloo		The disk-halo connection in NGC 6946 and NGC 253		RuG

		2002		2007		M.A.				Brentjens		Michiel		M		3/15/02		6/29/07		3/14/07		105		5.25		de Bruyn		Radio polarimetry in 2.5D		RuG

		2000		2007		F.F.T.				Christen		Fabrice		M		9/12/00		4/27/07		8/31/05		597		6.58		Kuijken / Valentijn		OmegaCAM and Gravitional Lensing		RuG

		2003		2007		K.				Ganda		Katia		F		9/1/03		12/14/07		12/31/07		-16		4.25		Peletier		Late-type spiral galaxies : kinematics and stellar populations in their inner regions		RuG

		2002		2007		K.				Kovac		Katerina		F		11/1/02		1/19/07		10/31/06		79		4.17		v.d.Hulst / Verheijen co: Oosterlo		Searching for the lowest mass galaxies: an HI perspective		RuG

		2002		2007		B.				Letarte		Bruno		M		9/16/02		3/30/07		12/15/06		105		4.50		Tolstoy / Hill		Chemical analysis of the Fornax Dwarf Galaxy		RuG

		2002		2007		N.M.A				Mohamed		Nasser		M		2/1/02		9/7/07		5/31/08		-263		5.58		Sanders		The simulation of cooling flows in clusters of galaxies		RuG

		2003		2007		D.R.				Poelman		Dieter Roel		M		9/1/03		10/26/07		8/31/07		56		4.08		Spaans		Emission characteristics of water in the universe		RuG

		1997		2007		W.E.				Schaap		Willem		M		9/1/97		1/19/07		12/1/02		1488		9.33		van de.Weijgaert / van Albada		DTFE: The Delaunay Tessellation Field Estimator		RuG

		2003		2007		E.J.M.		van den		Besselaar		Else		F		2/16/03		11/27/07		6/15/07		162		4.75		Groot co: Augusteijn		White dwarf-red dwarf binaries in the Galaxy		RUN

		2002		2007		G.H.A.				Roelofs		Gijs		M		11/1/02		4/16/07		10/31/06		166		4.42		Groot co: Nelemans		The AM Canum Venaticorum Stars		RUN

		2003		2007		S.E.				Bisschop		Suzanne		F		11/1/03		11/8/07		10/31/07		8		4.00		van Dishoeck co: Linnartz		Complex Molecules in the Laboratory and Star Forming Regions		UL

		2003		2007		V.C.				Geers		Vincent		M		2/1/03		10/23/07		1/31/07		263		4.67		van Dishoeck		Polycyclic Aromatic Hydrocarbons in Disks around Young Solar-type Stars		UL

		2003		2007		S.				Hekker		Saskia		F		9/15/03		9/18/07		9/14/07		4		4.00		Quirrenbach / Aerts co: Snellen		Radial velocity variations in red giant stars:Pulsations, Spots and Planets		UL

		2003		2007		M.				Kriek		Mariska		F		10/1/03		9/26/07		9/30/07		-4		3.92		Franx / van Dokkum		The Many Phases of Massive Galaxies		UL

		2005		2007		F.				Lahuis		Fred		M		4/1/02		5/9/07		10/31/06		189		5.08		van Dishoeck		Molecular fingerprints of star formation throughout the Universe - a space-based infrared study -		UL

		2003		2007		J.				Ritzerveld		Jelle		M		3/1/03		2/14/07		2/28/07		-16		3.92		Icke		The Simplicity of Transport. Triangulating the First Light		UL

		2003		2007		L.				Snijders		Leonie		F		10/1/03		11/28/07		9/30/07		58		4.08		Franx co: v.d.Werf		Extreme star formation in starbust galaxies		UL

		2003		2007		S.				Wuyts		Stijn		M		1/1/03		9/27/07		9/30/07		-3		4.67		Franx co:van Dokkum		Red Galaxies at high Redshift		UL

		2003		2007		A.				Bonacic Marinovic		Axel		M		10/1/03		10/31/07		9/30/07		30		4.00		Langer co: Pols		Nucleosynthesis and evolution of AGB stars in binary systems		UU

		2003		2007		J.				Leenaarts		Jorrit		M		9/15/03		9/14/07		9/14/07		0		4.00		Rutten/ Carlsson/ Keller		Numerical simulations of the solar atmosphere		UU

		2002		2007		J.		de		Plaa		Jelle		M		11/1/02		2/12/07		10/31/06		102		4.25		Bleeker co: Kaastra		Enrichment study of hot intra-cluster gas through X-ray spectroscopy		UU

		2003		2007		A.J.Th.				Poelarends		Arend Jan		M		1/1/03		1/24/07		12/31/06		24		4.00		Langer		Stellar evolution on the borderline of white dwarf and neutron star formation		UU

		2001		2007		J.				Wiersma		Jorrit		M		2/1/01		5/29/07		1/31/06		479		5.00		Achterberg		Magnetic Fields inside extremely fast shock waves		UU

		2003		2007		A.		van de		Horst		Alexander		M		9/1/03		9/7/07		8/31/07		7		4.00		Wijers		Broadband view of blast wave physics. A study of gamma-ray burst afterglows		UvA

				2007		H.				Koers		Hylke		M				9/21/07								Gaemers / Wijers		The astrophysical Herald. Neutrinos as probes for particle physics and astronomy		UvA

		2003		2007		J.				Meijer		Joke		F		1/1/03		9/19/07		12/31/06		259		4.67		Waters		Theoretical studies of the infrared emission properties of proto-planetary disks		UvA

		2002		2007		R.				Schnerr		Roald		M		12/1/02		2/7/07		11/30/06		67		4.17		Henrichs		Magnetic fields and mass loss		UvA

		2002		2007		P.				Weltevrede		Patrick		M		12/1/02		3/16/07		11/30/06		106		4.25		van der Klis/Stappers		The modulation and propagation of the radio emission of pulsars		UvA

		2003		2007		K.				Wiersema		Klaas		M		10/1/03		9/13/07		9/30/07		-17		3.92		Wijers		Delving into the dragon’s den: the host galaxies of gamma-ray bursts		UvA

		2002		2008		P.A.				Araya Melo		Pablo		M		10/1/02		5/19/08		3/31/07		409		5.58		van de Weijgaert		Formation and evolution of galaxy clusters in cold dark matter cosmologies		RuG

		2004		2008		W.F.				Frieswijk		Wilfried		M		1/1/04		3/28/08		12/31/07		88		4.17		Spaans co: Shipman		Early stages of clustered star formation : massive dark clouds throughout the Galaxy		RuG

		2004		2008		P.				Kamphuis		Peter		M		1/1/04		11/7/08		12/31/07		307		4.83		Peletier / van der Kruit		The structure and kinematics of halos in disk galaxies		RuG

		external		2008		J.W.				Kooi		Jacob		M		external		12/22/08								Wild / Klapwijk		Advanced receivers for submillimeter and far infrared astronomy		RuG

		2004		2008		C.W.				Ormel		Christiaan		M		9/1/04		10/10/08		8/31/08		40		4.08		Tielens / Spaans		The early stages of planet formation: how to grow from small to large		RuG

		2004		2008		P.				Serra		Paolo		M		1/15/04		4/11/08		1/15/08		86		4.25		Trager co: Oosterloo / Morganti		Stars, neutral hydrogen and ionised gas in early-type galaxies		RuG

		2006		2008		S.J.				Lafebre		Sven		M		11/1/06		12/19/08		5/15/08		214		4.00		Kuijpers / Falcke		From cosmic particle to radio pulse		RUN

		2003		2008		A.				Nigl		Andreas		M		5/1/03		1/22/08		8/31/07		142		4.67		Falcke / Kuijpers		Fast Radio Flashes Observed with LOFAR Prototypes		RUN

		2003		2008		S.				Albrecht		Simon		M		11/15/03		12/17/08		10/31/08		47		5.08		Quirrenbach co: Snellen		Stars and planets at high spatial and spectral resolution		UL

		2004		2008		R.		van de		Bosch		Remco		M		4/1/04		9/10/08		9/30/08		-20		4.42		De Zeeuw		Giant elliptical galaxies		UL

		2004		2008		C.				Brinch		Christian		M		10/1/04		10/22/08		9/30/08		22		4.00		Van Dishoeck co: Hogerheijde		The evolving velocity field around protostars		UL

		2004		2008		T.		van		Kempen		Tim		M		9/1/04		10/9/08		10/15/08		-6		4.08		Van Dishoeck co: Hogerheijde		Probing protostars: The physical structure of the gas and dust during low-mass star formation		UL

		2003		2008		D.				Schnitzeler		Dominic		M		9/1/03		5/15/08		8/31/07		255		4.67		Miley / De Bruyn co: Katgert		Faraday tomography of the galactic ISM with the WSRT		UL

		2002		2008		L.		van		Starkenburg		Lottie		F		9/1/02		12/4/08		6/30/08		154		5.00		Franx co: Van der Werf		Dynamics of high redshift disk galaxies		UL

		2003		2008		C.				Tasse		Cyril		M		11/1/03		1/31/08		1/24/08		7		4.17		Miley co: Röttgering		Host galaxies and environment of active galactic nuclei		UL

		2005		2008		H.				Verbraak		Harald		M		9/1/05		9/10/08		9/30/07		340		4.50		Stolte, co: Linnartz		High resolution infrared spectroscopy of ionic complexes		UL

		2004		2008		E.				Glebbeek		Evert		M		6/1/04		6/25/08		5/31/08		25		4.00		Langer co: Pols / Portegies Zwart		Evolution of the remnants of stellar collisions		UU

		2004		2008		L.				Keek		Laurens		M		11/15/04		12/1/08		11/14/08		17		4.08		Langer co: In "t Zand / Méndez		Probing thermonuclear burning on accreting neutron stars		UU

		2004		2008		N.				Werner		Norbert		M		6/1/04		5/13/08		5/31/08		-17		3.92		Verbunt co: Kaastra		X-ray spectroscopy of clusters of galaxies and of the cosmic web		UU

		2003		2008		D.				Altamirano		Diego		M		11/15/03		4/23/08		2/14/08		69		4.42		Van der Klis		Different manifestations of accretion onto compact objects		UvA

		2004		2008		P.				Curran		Peter		M		10/1/04		9/5/08		9/30/08		-25		3.92		Wijers		Multi-wavelength analyses of gamma-ray bursts: Features of swift GRBs and the blast wave model		UvA

		2004		2008		E.				Gaburov		Evghenii		M		8/1/04		11/4/08		7/31/08		94		4.25		Wijers / Sloot co: Portegies Zwart / Pols		Stellar collisions in young star clusters		UvA

		2002		2008		P.		den		Hartog		Peter		M		11/1/02		5/21/08		10/31/06		561		5.50		Hermsen co: Van der Klis		Non-thermal x-ray emission from anomalous x-ray pulsars		UvA

		2004		2008		D.				Paszun		Dominik		M		9/1/04		10/17/08		8/31/08		47		4.08		Dominik		The collisional evolution of small dust aggregates		UvA

		2005		2009		M.				Barnabe		Matteo		M		2/1/05		3/27/09		1/31/09		57		4.08		de Bruin/Koopmans		Combined gravitational lensing and stellar dynamics analysis of early type galaxies		RuG

		2007		2009		A.				Berciano-Alba		Alicia		F		12/1/04		3/1/09		3/1/09		0		4.25		Koopmans / Garrett / de Bruyn		Strong gravitational lensing in the radio domain		RuG

		2005		2009						Boersma		Christiaan		M		2/1/05		12/11/09		5/31/09		191		4.83		Tielens / Waters co Allamandola		Infrared emission features: probing the interstellar PAH population and circumstellar environment of Herbig Ae/Be stars		RuG

		2007		2009		J.S.				Heiner		Jonathan		M		7/1/04		4/6/09		11/30/08		126		4.75		van der Kruit / Allen		Large-scale photodissociation regions in nearby spiral galaxies		RuG

		2004		2009		Y.S.				Li		Yang-Shyang		F		11/1/04		1/30/09		3/1/09		-31		4.17		Helmi		Local Group Galaxies in a Lambda CDM Universe		RuG

		2005		2009		A.F.				Loenen		Edo		M		9/1/05		10/23/09		8/31/09		53		4.08		Spaans / Baan		Star formation and the ISM : interactions in the Milky Way and other galaxies		RuG

		2005		2009		E.				Platen		Erwin		M		3/15/05		11/13/09		5/15/09		178		4.67		van de Weijgaert / Jones		A void perspective of the Cosmic Web		RuG

		2003		2009		G.				Sikkema		Gert		M		9/1/03		3/13/09		8/31/07		553		5.50		Peletier / Valentijn		The Influence of the Environment on the Evolution of Galaxies		RuG

		2005		2009		R.M.				Thomas		Rajat		M		4/1/05		3/20/09		3/31/09		-10		3.92		Zaroubi  co Koopman		Cosmological Reionization Simulations for LOFAR		RuG

		2004		2009		A.				Villalobos Coffre		Alvaro		M		5/1/04		5/25/09		8/30/08		265		5.00		Helmi		Simulations of the formation of thick discs in galaxies		RuG

		2004		2009		S.J.				Buitink		Stijn		M		11/1/04		10/1/09		10/31/08		331		4.92		Falcke / Kuijpers		Radio emission from cosmic particle cascades		RUN

		2004		2009		R.A.				Hijmering		Richard		M		2/1/03		12/21/09		1/31/07		1041		6.83		Groot co: Verhoeve / Martin		Distributed read-out imaging device array for astronomical observations in UV/VIS		RUN

		2005		2009		H.				Hu		Haili		F		9/1/05		10/6/09		8/31/09		36		4.08		Aerts co: Nelemans		Backtracking the evolution of subdwarf B stars with asteroseismology		RUN

		2005		2009		H.T.				Intema		Huib		M		2/1/05		7/31/09		7/31/09		0		4.42		Miley/Co: Röttgering		A sharp view on the low-frequency radio sky		UL

		2005		2009		D.				Lommen		Dave		M		4/15/05		4/15/09		4/15/09		0		4.00		van Dishoeck/Co: van Langevelde, Wright		The first steps of planet formation		UL

		2004		2009		E.R.				Micelotta		Elisabetta		F		11/15/04		5/15/09		5/15/09		0		4.50		Israel/Tielens		PAH Processing in Space		UL

		2005		2009		K.I.				Öberg		Karin		F		9/1/05		8/31/09		8/31/09		0		3.92		Van Dishoeck/Linnartz		Complex Processes in Simple Ices		UL

		2005		2009		O.				Panic		Olja		F		8/15/05		8/15/09		8/15/09		0		4.00		Van Dishoeck/Co: Hogerheijde		High angular resolution studies of protoplanetary discs		UL

		2005		2009		A.H.				Pawlik		Andreas		M		5/1/05		9/30/09		9/30/09		0		4.33		Röttgering/Co: Schaye		Simulating Cosmic Reionisation		UL

		2005		2009		D.				Raban		David		M		3/1/05		2/28/09		2/28/09		-2		3.92		Röttgering/Co: Jaffe		Infrared Interferometric Observations of Dust in the Nuclei of Active Galaxies		UL

		2004		2009		E.N.C.				Taylor		Edward		M		9/1/04		8/31/09		8/31/09		0		4.92		Franx/Co: Van Dokkum		Ten Billion Years of Massive Galaxies		UL

		2005		2009		R.				Visser		Ruud		M		9/1/05		10/31/09		10/31/09		0		4.08		Van Dishoeck		Chemical Evolution from Cores to Disks		UL

		2005		2009		N.		de		Vries		Nathan		M		9/1/05		8/31/09		8/31/09		0		3.92		Schilizzi/Co: Snellen, Röttgering		The Evolution of Radio-Loud Active Galactic Nuclei		UL

		2005		2009		A.-M.				Weijmans		Anne-Marie		F		2/1/05		7/31/09		7/31/09		0		4.42		De Zeeuw		The Structure of Dark and Luminous Matter in Early-Type Galaxies		UL

		2005		2009		M.				Cantiello		Matteo		M		12/1/05		11/6/09		11/30/09		-24		3.92		Langer		Observational consequences of Unstable Stellar Interiors		UU

		2005		2009		M.R.				Duvoort		Martijn		M		4/1/05		11/2/09		9/30/09		32		4.58		Achterberg/Heise co:van Eijndhoven		A search for Gamma Ray Burst Neutrinos in AMANDA		UU

		2005		2009		R.A.				Scheepmaker		Remco		M		6/1/05		6/16/09		5/31/09		16		4.00		Lamers		Star clusters in the Whirlpool Galaxy		UU

		2005		2009		F.				Snik		Frans		M		7/1/05		10/26/09		6/30/09		116		4.25		Keller		Astronomical Polarimetry: new concepts; new instruments; new measurements & observations		UU

		2004		2009		G.H.				Janssen		Gemma		V		11/15/04		3/25/09		11/14/08		131		4.33		van der Klis co: Stappers		High precision radio pulsar timing		UvA

		2003		2009		R.				Karuppusamy		Ramesh		M		2/13/07		11/13/09		7/15/09		118		2.75		van der Klis co: Stappers		A Study on Giant Radio Pulsars		UvA

		2005		2009		M.				Linares Alegret		Manuel		M		7/1/05		9/16/09		6/30/09		76		4.17		van der Klis		Accretion states and thermonuclear bursts in neutron star X-ray binaries		UvA

		2005		2009		A.				Patruno		Alessandro		M		4/1/05		6/9/09		3/31/09		69		4.17		van der Klis co: Wijnands		Accreting millisecond X-ray pulsars: from accretion disk to magnetic poles		UvA

		2005		2009		A.				Verhoeff		Arjan		M		5/1/05		11/10/09		4/30/09		190		4.50		Waters / Tielens co: Pel		Dusty Disks around Young Stars		UvA

				“



Combined gravitational lensing and stellar dynamics analysis of early type galaxies

Strong gravitational lensing in the radio domain

Late-type spiral galaxies : kinematics and stellar populations in their inner regions

Large-scale photodissociation regions in nearby spiral galaxies

Local Group Galaxies in a Lambda CDM Universe

Star formation and the ISM : interactions in the Milky Way and other galaxies

A void perspective of the Cosmic Web

The Influence of the Environment on the Evolution of Galaxies

Cosmological Reionization Simulations for LOFAR

Simulations of the formation of thick discs in galaxies



Olderdata

		name		employer		promotor		start		PhD		Year		duration		thesis title		present position		Institute

		J.J. Kamphuis		RuG		Sancisi / vd Hulst		16/05/87		18/06/93		1993		5.10		Interstellar gas in nearby galaxies		IT specialist		RuG		1

		C.M. de Vos				Butcher / co: Schwarz / Bregman				18/06/93		1993				Optical interferometry with Scasis		ASTRON		RuG		1

		R. Assendorp		ASTRON		Wesselius / Pottasch		15/11/87		25/06/93		1993		5.50		The formation of stars		Postdoc, Zentralinstitut Fuer Astrophysik, Potsdam, Germany		RuG		1

		L.G. Sijbring		ASTRON		de Bruyn / Sancisi		01/03/87		29/10/93		1993		5.50		Radiocontinuum and HI line study of the Perseus cluster		IT specialist		RuG		1

		T.G. Breimer		-		Sanders		01/07/88		12/11/93		1993		4.40		Gravitational lenses		Accountant		RuG		1

		J.E. Huizinga		ESO / RuG		v Albada		01/07/88		02/05/94		1994		5.80		Extinction studies of spiral galaxies		Support astronomer, STScI, Baltimore, USA		RuG		1

		A. Szomoru		ASTRON		Sancisi / v Gorkom		01/03/89		02/12/94		1994		4.90		Void Galaxies		ASTRON, Dwingeloo		RuG		1

		G.S. vd Steene		EG		Pottasch		01/05/90		27/01/95		1995		4.80		Obscured planetary nebulae		Royal Academy, Brussels, Belgium		RuG		1

		R. Hes		ESO / RuG		v Woerden / de Bruijn		01/04/90		24/02/95		1995		4.90		Orientation effects in QSO's, Radio Galaxies and quasars		Software company		RuG		1

		R.S. de Jong		ASTRON		vd Kruit		01/04/89		24/03/95		1995		5.90		Spiral Galaxies - The light - and colourdistribution in the optical and near infrared		Hubble Fellow, Stewart Observatory, Tucson, USA		RuG		1

		P.S. Mulder		-		vd Kruit		01/07/86		28/04/95		1995		9.30		Structure and kinematics of two nearby disc galaxies		IT specialist		RuG		1

		G. Lemson		RuG		Sanders		01/04/89		25/09/95		1995		6.40		Statistics and dynamics of the perturbed universe		Investment company, Boston, USA		RuG		1

		E. Tolstoy				vd Kruit / Butcher				01/10/95		1995				Modelling the resolved stellar populations of nearby dwarf galaxies				RuG		1

		R.D. Oudmaijer		ASTRON		Pottasch		01/09/90		20/10/95		1995		5.10		Evolved stars with circumstellar shells		University of Leeds, UK		RuG		1

		R. Bottema		-		vd Kruit		12/01/84		03/11/95		1995		11.00		The stellar kenematics of galactic disks		Guest researcher, RuG		RuG		1

		M.H. Rhee		ASTRON		v Albada		14/06/91		19/04/96		1996		4.90		A physical basis of the Tully-Fischer relation		Postdoc, Yonsei University Observatory, Korea		RuG		1

		F. Sicking		ASTRON		v Albada / Sancisi		01/10/90		12/09/97		1997		7.00		The thickness of the HI gas layer in spiral galaxies		IT specialist		RuG		1

		P.A.M. v Hoof		ASTRON		Pottasch / co:            vd Hulst		01/09/92		19/09/97		1997		5.00		Photo-ionization studies of nebulae		Postdoc, University of Kentucky, USA		RuG		1

		W.J.G. de Blok		RuG		vd Kruit / Bothun /      co: vd Hulst		01/08/93		26/09/97		1997		4.20		The properties and evolution of low surface brightness galaxies		Bolton fellow, ATNF, Australia		RuG		1

		R. de Grijs		RuG		vd Kruit		01/01/93		31/10/97		1997		4.80		Edge-on disk galaxies: a structure analysis in the optical and near-infrared		Postdoc, University of Cambridge, UK		RuG		1

		J.P.E. Gerritsen		ASTRON		de Jong / Icke / Briggs / co: Barthel		01/05/93		14/11/97		1997		4.70		Star formation and the interstellar medium in galaxy simulations		Commercial position		RuG		1

		M.A.W. Verheyen		RuG		Sancisi / Tully		01/01/92		28/11/97		1997		5.90		The Ursa major cluster of galaxies: TF-relations and dark matter		Jansky fellow, NRAO, Socorro, USA		RuG		1

		Y.C. Andredakis		RuG		Sanders		16/06/93		19/12/97		1997		4.60		Spheroidal components of spiral galaxies: structure and evolution		IT Specialist, Muenchen, Germany		RuG		1

		A.C.A. Boogert		RuG		Wesselius		01/07/94		05/03/99		1999		5.00		IR spectroscopy of interstellar ices		Postdoc, Caltech, Pasadena, USA		RuG		1

		P.G. van Dokkum		RuG		Franx / Illingworth		01/01/95		21/06/99		1999		4.50		Formation and evolution of early-type galaxies		Postdoc, Caltech, Pasadena, USA		RuG		1

		W.H. de Vries				Briggs				25/06/99		1999				Host galaxies of powerful extragalactic radio sources				RuG		1

		R.H.M. Schoenmakers		RuG		v Albada		01/09/94		02/07/99		1999								RuG		1

		R.A. Swaters		RuG		Sancisi / vd Hulst		01/05/94		15/10/99		1999								RuG		1

		L.V.E. Koopmans		ASTRON		de Bruyn		16/09/95		02/07/00		2000		4.6		A study of radio-selected gravitational lenses		Postdoc, Caltech, Pasadena, USA		RuG		1

		J. Gerssen		RuG		Kuijken / Merryfield		01/07/96		14/07/00		2000		4.00		Stellar kinematics in disk galaxies		Postdoc, STScI, Baltimore, USA		RuG		1

		W. Lane		RuG		Briggs		19/08/96		10/09/00		2000		4.2		HI 21 cm absorbers at moderate redshifts		Postdoc, Naval Research Lab., Washington DC, USA		RuG		1

		H. Hoekstra		RuG		Franx / Kuijken		01/11/95		22/09/00		2000		4.8		A weak lensing study of massive structures: looking at the dark side of the universe		Postdoc, Canadian Institute for theoretical astrophysics, University of Toronto, Canada		RuG		1

		M.A. Zwaan		RuG		Briggs		01/10/95		16/10/00		2000		5.00		Atomic hydrogen in the local universe		Postdoc, University of Melbourne, Australia		RuG		1

		R.A. Jansen		RuG		Franx / Fabricant		01/09/93		28/11/00		2000		7.2		The nearby field galaxy survey: a spectrophotomatic study of 196 galaxies in the local field		Researcher, ESTEC, Noordwijk		RuG		1

		D.Y.A. Setia Gunawan		RuG		de Bruyn / vd Hucht		01/12/96		05/06/01		2001		4.5		Colliding winds in Wolf-Rayet binaries		CSIRO fellow, Australian Telescope National Facility, Australia		RuG		1

		W.J. Bogers		RuG		Barthel / de Bruyn		01/01/91		xxx		xxx								RuG		1

		O.M. Kolkman		ASTRON		Braun / vd Hulst / Sancisi		01/09/93		xxx		xxx								RuG		1

		I.M. v Bemmel		RuG		Barthel		16/05/97												RuG		1

		J. Bernard-Salas		NWO		Tielens		15/04/99												RuG		1

		M. Beijersbergen		RuG		vd Hulst		01/09/98												RuG		1

		R. Boomsma		RuG		vd Hulst		01/08/01												RuG		1

		S. Cazaux		RuG		Tielens		01/11/99												RuG		1

		F. Christen		NOVA		Kuijken		12/09/00												RuG		1

		B. Emonts		RuG / StScI		vd Kruit / Allen		01/01/02												RuG		1

		M.E. Filho		RuG		Barthel		01/12/98												RuG		1

		I. Garcia Ruiz		ASTRON		Kuijken		07/10/96												RuG		1

		A.C. Gonzalez-Garcia		RuG		v Albada		15/10/98												RuG		1

		B. Holwerda		RuG / StScI		vd Kruit		15/10/00												RuG		1

		J.T.A. de Jong		RuG		vd Kruit		01/01/00												RuG		1

		J. V. Keane		RuG		Tielens		15/09/97												RuG		1

		H-R. Klockner		RuG		Briggs / Baan		01/01/99												RuG		1

		M. Kregel		RuG		vd Kruit		01/09/98												RuG		1

		N.L. Martin-Hernandez		RuG		Tielens / Roelfsema		01/10/98												RuG		1

		R. Naber		ASTRON		Sackett		16/07/96												RuG		1

		E. Noordermeer		RuG		vd Hulst		01/02/00												RuG		1

		E. Peeters		NWO		Tielens		01/02/98												RuG		1

		E. Romano-Diaz		RuG		vd Weygaert		01/10/98												RuG		1

		W.E. Schaap		ASTRON		v Albada		01/09/97												RuG		1

		H.W.W. Spoon		RuG		Tielens		15/07/01												RuG		1

		R. Vermeij		RuG		vd Hulst		16/05/97												RuG		1

		E. Koper		-		Burton		01/12/88		01/09/93		1993		5.30		The interstellar medium in M31 and other nearby Galaxies		Software company		UL		1

		Z.F. Xing		Foreign		Greenberg		01/09/90		08/09/93		1993		3.00		Fundamentals of electromagnetic scattering theory with applications to cosmic dust		Jet Propulsion Lab, Pasadena, USA		UL		1

		G. Mellema		ASTRON		Icke / Balick		01/05/89		21/10/93		1993		4.50		Numerical models for the formation of aspherical planetary nebulae		KNAW Fellow, UL		UL		1

		R. vd Marel		UL		de Zeeuw / Franx		01/03/90		25/05/94		1994		3.20		Velocity profiles and dynamical modeling of galaxies		Assistant Astronomer, STScI, Baltimore, USA		UL		1

		E. v Kampen		UL		de Zeeuw / co: Katgert		01/09/91		07/09/94		1994		3.00		Formation and evolution of clusters of galaxies and voids		Postdoc, Royal Observatory, Edinburgh, UK		UL		1

		L. Hartman		-		Burton		01/03/88		26/10/94		1994		5.70		The Leiden-Dwingeloo HI Survey		Consultant		UL		1

		Y.K. Ng		-		Habing / co: Lub		01/05/88		10/11/94		1994		6.50		Automated photographic photometry in field #3 of the Palomar-Groningen survey		Postdoc, SRON, Utrecht		UL		1

		R. den Hartog		UL		de Zeeuw / co: Katgert		01/05/89		01/02/95		1995		5.80		Dynamics of rich galaxy clusters		ESTEC		UL		1

		I. Bearda				Cornelisse / v Dishoeck				18/05/95		1995				Photodissociation of CH2		Cap Volmac		UL		1

		D. Jansen		UL		Habing / v Dishoeck		01/01/91		14/06/95		1995		4.40		The physical and chemical structure of warm and dense molecular clouds		System manager, Leiden Observatory		UL		1

		F. Robijn		ASTRON		de Zeeuw		01/05/90		15/06/95		1995		5.10		Stability of flattened galaxy models		Software company		UL		1

		O.M. Shalabiea		Egypt		Greenberg / v Dishoeck		01/03/92		20/09/95		1995		3.60		Chemical evolution of stable and collapsing interstellar clouds		University of Cairo, Egypt		UL		1

		M. Spaans		UL		v Dishoeck		01/10/91		21/09/95		1995		3.90		Models of inhomogeneous interstellar clouds		NOVA fellow, Kapteyn Insitute, RuG		UL		1

		R. v Ojik		UL		Miley		01/11/91		25/10/95		1995		3.90		Gas in distant galaxies: Probing the early universe		McKinsey		UL		1

		A.G.A. Brown		ASTRON		de Zeeuw		01/10/91		17/01/96		1996		4.30		Stellar content and evolution of OB associations		Postdoc, UL		UL		1

		F.P. Helmich		Pionier		v Dishoeck		01/11/91		03/04/96		1996		4.40		Dense molecular gas around massive young stars		Postdoc, SRON, Utrecht		UL		1

		N.S. vd Bliek		-		Habing		01/12/88		06/02/97		1997		8.30		Stars and the calibration of infrared data		Nordic Telescope, La Palma, Canary Islands		UL		1

		R. vd A		SRON		v Schooneveld		01/01/92		01/05/97		1997		5.40		Sciamachy: Observational noise and errors on atmospheric profiles		Postdoc, KNMI, de Bilt		UL		1

		F. vd Bosch		ASTRON		de Zeeuw / Jaffe		01/11/92		25/06/97		1997		4.60		The central regions of early-type galaxies		Postdoc, Max Planck Institut fuer Astrophysik, Garching, Germany		UL		1

		I. Snellen		UL		Schilizzi / Miley		01/10/93		16/09/97		1997		3.90		A population study of faint gigahertz peaked spectrum sources		Postdoc, Cambridge, UK		UL		1

		J.J. Blom		SRON		Miley		01/12/92		23/09/97		1997		4.80		COMPTEL high-latitude gamma-ray sources		Postdoc, INAOE, Puebla, Mexico		UL		1

		P. de Theije		UL		de Zeeuw / Katgert		01/07/93		09/10/97		1997		4.20		Structure of rich clusters: insights from the galaxies		TNO-FEL. Den Haag		UL		1

		M. Sevenster		ASTRON		Habing		01/03/93		04/12/97		1997		3.80		Stellar structure and dynamics of the galaxy		Postdoc, guest Leiden Observatory		UL		1

		A. Li		World Lab		v Dishoeck / Greenberg		01/11/94		09/02/98		1998		3.8		Theoretical studies of interstellar dust with applications to comets		Postdoc, Princeton University, Princeton, USA		UL		1

		M. Hogerheijde		UL		v Dishoeck / Blake		01/11/93		06/10/98		1998		4.9		The molecular environment of low-mass protostars		Miller Fellow, University of California, Berkeley, USA		UL		1

		R. Rengelink		ASTRON		Miley / de Bruyn		01/05/93		17/02/99		1999		5.8		The Westerbork Northern Sky Survey; the cosmological evolution of radio sources		Software development wide-field imaging, UL		UL		1

		E. Chatzichristou		UL		Miley		01/03/93		15/06/99		1999		6.50		Imaging and bidimensional spectroscopy of active and interacting galaxies		Postdoc, Goddard Space Flight Center, USA		UL		1

		N. Cretton		UL (1)		de Zeeuw		01/12/94		09/09/99		1999		5.70		Dynamical models of early-type galaxies		Postdoc, Max Planck Institut fuer Astronomie, Heidelberg, Germany		UL		1

		J. Stil		UL		Israel / Habing		01/08/93		09/09/99		1999		6.70		Dwarf Galaxies: dynamics and star formation		Postdoc, Queen's University, Kingston, Canada		UL		1

		C. Dullemond		UL		Icke		01/10/94		22/09/99		1999		5.70		Radiative transfer in compact circumstellar nebulea		Postdoc, Max Planck Institut fuer Astrophysik, Garching, Germany		UL		1

		L. Pentericci		UL		Miley		01/07/95		28/10/99		1999		4.80		The most distant radio galaxies: probes of massive galaxy formation		Postdoc, Max Planck Institut fuer Astronomie, Heidelberg, Germany		UL		1

		J. de Bruijne		UL		de Zeeuw / Perryman		01/10/95		25/05/00		2000		4.5		Astrometry from space		Postdoctoral researcher, ESTEC, Noordwijk		UL		1

		R. Hoogerwerf		ASTRON		de Zeeuw		01/02/96		25/05/00		2000		4.3		Hipparcos and the nearby OB associations: Space astrometry and high-mass star formation		Business, Boston, USA		UL		1

		A. Helmi		UL (3)		Icke / Katgert / de Zeeuw		01/03/97		28/06/00		2000		3.3		The formation of the Galactic halo		Postdoc, Max Planck Inst. fuer Astrophysik,  Garching, Germany		UL		1

		C. de Breuck		Livermore		Miley / Rottgering /      v Breughel		01/04/96		11/08/00		2000		4.7		Very distant radio galaxies: searching techniques and emission line properties		Marie Curie Fellow, Institut d'Astrophysique, Paris, France		UL		1

		F. vd Tak		ASTRON		v Dishoeck		01/02/96		20/09/00		2000		4.6		The embedded phase of massive star formation		Postdoc, Max Planck Inst. Fuer Radioastronomie, Bonn, Germany		UL		1

		P. Veen		UL		Habing		01/12/93		27/09/00		2000		5.8		Intriguing vatiability of WR 46 and of "dusty Wolf-Rayatt stars		Ministerie van OC&W, Den Haag		UL		1

		Y. Simis		UL		Icke		01/03/96		10/10/01		2001		5.70		Mass loss modulation in dust forming stellar winds		Postdoc, Astrophysikalisches Institut, Potsdam, Germany		UL		1

		M.R. Cioni		UL		Habing  / co: Loup		16/05/97		20/10/01		2001		4.50		AGB stars and other red giants in the Magellanic Clouds		ESO fellow, Garching, Germany		UL		1

		J. de Boer		SRON		Bloemen		01/05/89		xxx		xxx								UL		1

		M. Bremer		ASTRON (2+1)		Miley		01/11/91		xxx		xxx								UL		1

		P. Gerakines		UL (2)		Schutte / v Dishoeck		01/06/93		xxx		xxx								UL		1

		A. Holl		Foreign		Habing / v Schooneveld		01/06/92		xxx		xxx								UL		1

		A. Boonman		NWO / SRON		v Dishoeck		01/01/98												UL		1

		F. v Broekhuizen		UL		Schutte		01/10/00												UL		1

		F. Favata		ESTEC		Perryman		-												UL		1

		M. Haverkorn		NWO / SRON		Katgert / Icke /            de Bruyn		01/07/98												UL		1

		V. de Heij		UL		Burton		01/04/97												UL		1

		P. vd Heijden		UL (extern)		Visser / Habing		01/01/00												UL		1

		B. Heijligers		UL (extern)		Miley / Rottgering		01/01/00												UL		1

		J.K. Jorgensen		UL		v Dishoeck		01/11/00												UL		1

		S. de Koff		NASA		Miley / Baum		01/09/94												UL		1

		K. Kraiberg Knudsen		UL / NWO		vd Werf		01/05/00												UL		1

		D. Krajnovic		NOVA		de Zeeuw		01/09/00												UL		1

		J. Kurk		UL		Rottgering / Miley		01/10/98												UL		1

		P. Lacerda		UL / NWO		Miley		01/10/98												UL		1

		M. Messineo		NOVA		Habing		01/12/99												UL		1

																				UL		1

		G. Munoz Caro		MPI (3)		Greenberg / v Dishoeck		01/11/98												UL		1

		I. Pelupessi		UL		Icke / vd Werf		01/09/00												UL		1

		K.M. Pontoppidan		NOVA		v Dishoeck		01/11/00												UL		1

		M. Reuland		UL(1) / Livermore (3)		Rottgering / Miley														UL		1

		R. Ruiterkamp		UL / NOVA		Franx		01/03/00												UL		1

		C. Shen		World Lab		Greeenberg / v Dishoeck		17/01/99												UL		1

		R. Slijkhuis		ESO / UL (2)		Miley / Deul		01-0-97												UL		1

		W.-F. Thi		UL		v Dishoeck		01/10/98												UL		1

		T. Thomas		UL		de Zeeuw / Katgert		01/09/97												UL		1

		W. Tschager		UL		Schilizzi / Miley		15/01/98												UL		1

		M. Tuemmers		NWO		Visser		01/09/97												UL		1

		B. Venemans		NOVA		Miley		01/10/00												UL		1

		G. Verdoes-Kleijn		StScI / UL (2)		de Zeeuw / Baum		01/09/97												UL		1

		E. Verolme		UL		de Zeeuw		01/04/99												UL		1

		W. Vlemmings		NWO		Habing / v Langevelde		01/09/98												UL		1

																				UL		1

		E. van Zadelhoff		UL		v Dishoeck		01/07/97												UL		1

		F. Kuik				Hovenier				11/12/92		1992				Single scattering of light by ensembles of particles with various shapes				UU		1

		W.M.F. Wauben				Hovenier / co:                de Haan				11/12/92		1992				Multiple scattering of polarized radiation in planetary atmospheres				UU		1

		J.H.G.M. van Geffen				Zwaan / co: Hoyng				27/01/93		1993				Magnetic energy balance and period stability of the solar dynamo		Postdoc, Technical University, Eindhoven		UU		1

		M. de Vries		ASTRON		Kuperus / Kuijpers		01/10/89		19/04/93		1993		3.60		Magnetic relaxation in active galactic nuclei		LUMC, Leiden		UU		1

		A. de Koter		-		Lamers / co: Schmutz		01/10/88		13/09/93		1993		4.90		Studies of the variablility of luminous blue variables		Permanent staff, UvA		UU		1

		K.L. Harvey-Angle				Zwaan				21/09/93		1993				Magnetic bipoles on the sun		Director Solar Physics Research Corp., Tucson, USA		UU		1

		M. Volwerk		ASTRON		Kuijpers / Kuperus		01/09/89		13/12/93		1993		4.20		Strong double layers in astrophysical plasmas		Postdoc, UCLA, Los Angeles, USA		UU		1

		L.H. Strous		UU		Zwaan		01/05/89		12/09/94		1994		5.70		Dynamics in solar active regions: patterns in magnetic flux emergence		Postdoc, Lockheed Space Research Lab, Palo Alto, USA		UU		1

		G.P. Schramkowski		ASTRON		Kuperus / co: Achterberg		01/10/89		21/10/94		1994		5.00		The dynamics of intermittent and diffuse magnetic fields in accretion disks		Postdoc, IMAU, UU		UU		1

		A. v Teeseling		UU		Verbunt / co: Heise		01/08/90		16/11/94		1994		3.30		X-rays from accreting white dwarfs		Postdoc, Goettingen, Germany		UU		1

		G. Halberstadt				Goedbloed / Kuperus				04/12/94		1994				Magnetic heating of the solar corona				UU		1

		R.F. van Oss		UU		Kuperus		01/08/90		27/02/95		1995		4.60		Coronas of accretion disks		Scientific staff, KNMI		UU		1

		E.J. Bakker		ASTRON		Lamers / co: Waters		01/05/91		21/06/95		1995		4.10		Multiwavelength studies of selected post- AGB stars		Project manager NEVEC, Leiden Observatory		UU		1

		K.F. Tapping				Zwaan / Kuijpers				06/07/95		1995				Discrete microwave sources in solar active regions				UU		1

		A.J.H. Ossendrijver		ASTRON		Kuperus / v Beijeren / co: Hoyng		01/11/92		09/09/96		1996		3.90		Fluctations and energy balance in solar and stellar dynamos		Postdoc, Kiepenheuer Institut, Freiburg, Germany		UU		1

		S.F. Portegies Zwart		UU		Verbunt		01/09/92		09/09/96		1996		4.00		Interacting stars		Postdoc, University of Tokyo, Japan		UU		1

		A.J.C. Belien		FOM		Goedbloed		01/10/92		31/10/96		1996		4.00		Wave dynamics and heating of coronal magnetic flux tubes				UU		1

		J.W. Hartman		UU		Verbunt		01/09/92		27/01/97		1997		4.40		The birth and evolution of radio pulsars		Deceased		UU		1

		L. Achmad		Indonesia / ESO		Lamers		01/01/90		28/01/97		1997		7.00		Studies of motions in the atmospheres of yellow supergiants		System analyst, IBM, Amstelveen		UU		1

		K. Tziotziou		UU		Hearn / Mewe		01/12/92		05/10/97		1997		4.50		Dynamics of stellar coronae		In (Greek) military service		UU		1

		W.J. Knibbe		VU		Hovenier		01/10/92		13/10/97		1997		5.00		Analysis of satellite polarization. Observations of cloudy atmospheres				UU		1

		N.M. Hoekzema		ASTRON		Zwaan / Rutten		01/11/92		01/12/97		1997		5.10		Statistical studies of dynamical structures in the quiet solar atmosphere		TNO, the Netherlands		UU		1

		R.J. Nijboer				Goedbloed		01/06/94		22/06/98		1998		3.5		Waves and instabilities of MHD-flows in flux tubes				UU		1

		N.A.J. Schutgens		ASTRON		Kuperus / vd Oord		01/11/92		07/09/98		1998		5.8		Oscillating prominences		Scientific staff, KNMI		UU		1

		J. Vink		SRON		Bleeker / co: Kaastra		01/03/95		19/04/99		1999		4.10		The spectral X-ray morphology of the supernova remnants Cas A, RCW 86, and SN 1006				UU		1

		H.J. Hagenaar		UU		Kuperus / Rutten		01/03/95		10/05/99		1999		4,1		Flows and magnetic patterns on the solar surface				UU		1

		R.H.M. Voors		UU		Lamers		01/01/95		11/05/99		1999		4.30		Infrared studies of hot stars with dust				UU		1

		A.P. Schoenmakers		UU		vd Laan / de Bruyn		01/01/95		04/10/99		1999		4.80		A population study of giant radio galaxies				UU		1

		M.D. Nauta		UU		Kuijpers		01/09/93		10/01/00		2000		6.8		Two-dimsional eddies in accretion disks				UU		1

		E. vd Swaluw		UU		Achterberg		01/02/97		06/06/00		2000		3.5		Supernova remnants, pulsar wind nebulae and their interaction		Postdoc, Ireland School of Cosmic Physics, Ireland		UU		1

		M.L.A. Kouwenhoven		UU		Verbunt		08/01/95		09/10/00		2000		5.2		Pulsar observations with the Westerbork Radio Telescope		Computer scientist		UU		1

		J.I. Van Gent		UU		Lamers		01/09/95		06/11/00		2000		4.8		The Baldwin-effect in Wolf-Rayet stars		Scientific staff, KNMI, de Bilt		UU		1

		J. S. Vink		NWO		Lamers / de Koter		16/10/96		20/11/00		2000		5.6		Radiation-driven wind models of massiv stars		Postdoc, Astrophysics Group, Imperial College of Science, UK		UU		1

		M.C. vd Berg		NWO		Verbunt		01/10/96		21/03/01		2001		4.60				Postdoc, Osservatorio di Brera, Merate, Italy		UU		1

		W.J.M. de Wit		UU		Lamers / co: Beaulieu		01/09/97		19/11/01		2001		4.20		Pre-main sequence candidate stars in the Magellanic clouds		Postdoc, Universita Firenze, Italy		UU		1

		R. Noordhoek		ASTRON		Lamers		01/01/94		xxx		xxx								UU		1

		R. Cornelisse		UU		Verbunt		01/01/99												UU		1

		C. Ferringno		SRON		Bleeker		01/01/00												UU		1

		P.-K. Fung		UU		Kuijpers		01/06/00												UU		1

		F. Hulleman		UU		Verbunt		01/01/99												UU		1

		R.M. Koopman		UU (1)		Achterberg		01/08/92												UU		1

		J.M. Krijger		NWO		Rutten		01/11/98												UU		1

		A.G.J. van Leeuwen		NWO		Verbunt		01/01/97												UU		1

		A. v Mil		KUN		Kuijpers		01/01/94												UU		1

		J. Petrovic		UU		Langer		25/10/00												UU		1

		M.V. vd Sluys		NOVA		Verbunt		01/09/01												UU		1

		I.M. Stegeman		UU		Lamers		01/09/99												UU		1

		J. Wiersma		NOVA		Achterberg		01/02/01												UU		1

		S.-C. Yoon		NWO		Langer		15/12/00												UU		1

																				UU		1

																				UU		1

																				UU		1

		VU																		UU		1

		C.J. Braak		VU		Hovenier		01/04/96												UU		1

		E.J. Brinksma		VU		Hovenier / Hogervorst		01/04/94												UU		1

		D.M. Stam		KNMI		Hovenier		01/05/94												UU		1

		H. Volten		VU		Hovenier		01/03/93												UU		1

		O. Pols		-		vd Heuvel		01/03/88		21/09/93		1993		4.60		On the evolution of massive close binary stars in stellar populations		UHD, UU		UvA		1

		M. Groenewegen		ASTRON / Cheaf		de Jong		01/07/89		28/09/93		1993		4.90		On the evolution and properties of AGB stars		Postdoc, Max Planck Institut, Garching, Germany		UvA		1

		L. Kaper		ASTRON / Cheaf		vd Heuvel / Lamers		01/07/89		29/09/93		1993		4.20		Wind variablility in early type stars		KNAW-fellow, UvA		UvA		1

		J. Cote		SRON		vd Heuvel / co: Waters / v Paradijs		01/07/87		05/10/93		1993		5.90		Formation and mass loss of Be stars		Info Beheer Group		UvA		1

		M. v Kerkwijk		-		v Paradijs		01/12/88		01/11/93		1993		4.90		The mass of Vela X-1; the nature of Cygnus X-3; the character of Be stars		UHD, UU		UvA		1

		M. Heemskerk		-		vd Heuvel		01/01/88		22/02/94		1994		5.10		On gaseous disks around stars		Research programmer, UvA		UvA		1

		P. Goudfrooy		-		de Jong		01/10/88		03/05/94		1994		5.70		Dust and ionized gas in elliptical galaxies		Instrument specialist STScI, Baltimore, USA		UvA		1

		T. Augusteijn		ASTRON / Cheaf		v Paradijs		15/01/91		29/11/94		1994		3.90		Optical observations of close binary systems with a compact component		ESO Fellow, La Silla, Chile		UvA		1

		E. Kuulkers		Pionier / Cheaf		vd Klis		10/12/90		28/03/95		1995		4.30		EXOSAT observations of Z sources		Research Fellow ESTEC; Postdoc, UU		UvA		1

		A. Piters		UvA (Cheaf)		v Paradijs / Zwaan / co: Schrijver		01/01/90		03/11/95		1995		5.90		ROSAT All-sky survey observations of normal stars		Researcher, KNMI, de Bilt		UvA		1

		T. Oosterbroek		UvA (Cheaf)		v Paradijs / vd Klis		01/09/90		13/11/95		1995		5.20		Spectral and time variability in black holes and neutron stars		Postdoc, ESTEC, Noordwijk		UvA		1

		S.B. Howell				v Paradijs				11/12/95		1995				Photometric observation of faint cataclysmic variables		Researcher, Planetary Science Institute		UvA		1

		D. de Winter		UvA		The		01/09/90		03/06/96		1996		5.70		Observational aspects of herbig Ae/Be stars and of candidate young A/B stars		Postdoc, Universidad Autonoma de Madrid, Spain		UvA		1

		R.C.A. v Dijk		SRON		v Paradijs / Hermsen		01/04/92		28/06/96		1996		4.20		Gamma-ray observations of X-ray binaries with COMPTEL		Postdoc, ESTEC		UvA		1

		J.H. Telting		ASTRON		v Paradijs / Henrichs		01/05/92		29/10/96		1996		4.40		Be-star discs and non-radial pulsations in rotating stars		Support Astronomer, La Palma Observatory, Canary Islands		UvA		1

		R. Stehle				v Paradijs				11/03/97		1997				Magneto-hydrodynamics of mass accretion in close binary systems and protostars		Postdoc, Astronomy Group, University of Leicester, UK		UvA		1

		L.B. vd Hoek		-		de Jong		01/01/89		10/04/97		1997		8.20		On the chemical and spectro-photometric evolution of nearby galaxies		?		UvA		1

		J. Smit		UvA (Cheaf)		v Weert / vd Heuvel / co: vd Horn		01/01/91		20/05/98		1998		7.3		Neutrino transport in core-collapse supernovae		Postdoc, SRON		UvA		1

		F. vd Hooft		ASTRON / Cheaf		v Paradijs		01/01/94		20/10/98		1998		4.8		X-ray and optical studies of black-hole X-ray transients		?		UvA		1

		M. Fluks		-		The		01/07/89		01/12/98		1998		8.6		A study of the fundamental properties of H-giant stars		?		UvA		1

		R.A.C. Wijnands		Pionier / UvA / Cheaf		vd Klis		15/01/95		16/02/99		1999		4.1		Millisecond phenomena in X-ray binaries		Chandra fellow, MIT, USA		UvA		1

		M.E. van den Ancker		UvA		Tielens		01/03/96		14/09/99		1999		3.60		Circumstellar material in young stellar objects		Postdoc, Harvard Smithsonian Center for Astrophysics, USA		UvA		1

		J. v Loon		ESO / Uva (Cheaf)		de Jong / Waters		01/03/95		23/09/99		1999		4.60		Mass loss and evolution of asymptotic giant branch stars in the Magellanic Clouds		Postdoc, University of Cambridge, UK		UvA		1

		C. Schrijvers		UvA (Cheaf)		vd Heuvel / Henrichs		15/03/95		16/11/99		1999		4.70		Spectroscopic diagnostics of pulsations in rotating stars		TNO TPD, Rijswijk		UvA		1

		P. Groot		UvA (Cheaf)		v Paradijs		01/04/95		07/12/99		1999		4.70		Optical variability in compact sources		Harvard Junior Fellow, Harvard University, USA		UvA		1

		T.J. Galama		ASTRON		v Paradijs		01/01/96		08/12/99		1999		3.90		Gamma-Ray burst afterglows		Fairchild Postdoctoral Fellow, Caltech, Pasadena, USA		UvA		1

		P. Zaal		UvA (Cheaf)		vd Heuvel / Waters		01/01/95		12/01/00		2000		5.00		Observations and anlysis of early-type ...wavelengths		Postdoc, SRON Groningen		UvA		1

		J.A. de Jong		ASTRON		vd Heuvel / Henrichs		06/01/95		08/02/00		2000		4.8		On the origin of cyclical variability in the winds of massive stars		Software engineer NEVEC, Leiden		UvA		1

		F. Molster		ASTRON		de Jong / Waters		01/09/95		15/06/00		2000		4.8		Crystalline silicates in circumstellar dust		Postdoc, MVA-Inc. USA		UvA		1

		J. Homan		UvA		v Paradijs		01/02/97		14/03/01		2001		4.00				Postdoc, Osservatorio Astronomico di Brera, Merate, Italy		UvA		1

		G. Nelemans		NWO		vd Heuvel / Verbunt		15/03/97		28/03/01		2001		4.00		White dwarfs, black holes and neutron star in close binaries		Postdoc, Institute of Astronomy, Cambridge, UK		UvA		1

		J.J.L. Voute		Shell		v Paradijs		01/01/94		09/10/01		2001		7.7				Commercial position		UvA		1

		P.G. Jonker		UvA		vd Klis		15/10/97		19/10/01		2001		4.00				Postdoc, Institute of Astronomy, Cambridge, UK		UvA		1

		M. Berger		Pionier / UvA / Cheaf		vd Klis		01/03/94		xxx		xxx								UvA		1

		H. Steenman		(SARA)		The		01/09/88		xxx		xxx								UvA		1

		F. Alberts		ASTRON / Cheaf		vd Heuvel / Savonije		01/09/92												UvA		1

		A. Bik		NOVA		Kaper		01/05/00												UvA		1

		P. Blondel		SARA		The		01/02/89												UvA		1

		R. van Boekel		NOVA		Waters		01/05/00												UvA		1

		J. Bouwman		NWO/       PIONIER		de Jong / Waters		01/12/96												UvA		1

		J. Cami		SRON / ASTRON		DE Jong / Waters		07/10/96												UvA		1

		J. Dewi		SPINOZA		van den Heuvel		01/04/99												UvA		1

		C. Dijkstra		NOVA		Waters		01/07/00												UvA		1

		S. Hony		UvA		de Jong / Tielens / Waters		01/09/98												UvA		1

		S. Jouteux		NOVA		vd Klis		01/10/99												UvA		1

		F. Kemper		UvA		de Jong / Tielens / Waters		01/09/98												UvA		1

		M. Klein Wolt		UvA		vd Klis		01/05/00												UvA		1

		A. Lenorzer		UvA / NWO				01/10/99												UvA		1

		A. vd Meer		NOVA		vd Heuvel		01/12/00												UvA		1

		E. Rol		NWO		vd Heuvel		01/01/99												UvA		1

		S. v Straaten		UvA		vd Klis		01/03/00												UvA		1

		P.M. Vreeswijk		NWO		v Paradijs		01/03/98												UvA		1

		M.G. Witte		UvA		vd Heuvel / Savonije		01/02/97												UvA		1
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Tables

		Table 1: Total number of PhD's (Wilfried instruction new)

		Period		UvA		RuG		UL		UU		RU		Total

		1995-1997		9		16		16		11		0		52

		1998-2000		12		11		14		10		0		47

		2001-2003		15		13		13		7		0		48

		2004-2006		16		10		22		14		2		64

		2007-2009		16		27		27		12		7		89

		TOTAL		68		77		92		54		9		300

		Table 2: Total number of PhD's (3 year intervals)

		Period		UvA		RuG		UL		UU		RU		Total

		1992-1993 (incomplete)		5		5		3		7		0		20				NB: Data begint bij 1992/1993, niet bij 1991!

		1994-1996		10		11		13		10		0		44

		1997-1999		11		12		15		11		0		49

		2000-2002		17		13		15		9		0		54

		2003-2005		12		13		21		11		0		57

		2006-2008		16		20		21		13		6		76

																										dcounta(Olderdata.A1:J246;1;Criteria.A1:C2)		dcounta(Olderdata.A1:J246;1;Criteria.A13:C14)		dcounta(Olderdata.A1:J246;1;Criteria.A25:C26)		dcounta(Olderdata.A1:J246;1;Criteria.A37:C38)		dcounta(Olderdata.A1:J246;1;Criteria.A49:C50)

																										dcounta(Olderdata.A1:J246;1;Criteria.A3:C4)		dcounta(Olderdata.A1:J246;1;Criteria.A15:C16)		dcounta(Olderdata.A1:J246;1;Criteria.A27:C28)		dcounta(Olderdata.A1:J246;1;Criteria.A39:C40)		dcounta(Olderdata.A1:J246;1;Criteria.A51:C52)

																										dcounta(Olderdata.A1:J246;1;Criteria.A5:C6)		dcounta(Olderdata.A1:J246;1;Criteria.A17:C18)		dcounta(Olderdata.A1:J246;1;Criteria.A29:C30)		dcounta(Olderdata.A1:J246;1;Criteria.A41:C42)		dcounta(Olderdata.A1:J246;1;Criteria.A53:C54)

																										dcounta(Data.A1:Z246;1;Criteria.A7:C8)		dcounta(Data.A1:Z246;1;Criteria.A19:C20)		dcounta(Data.A1:Z246;1;Criteria.A31:C32)		dcounta(Data.A1:Z246;1;Criteria.A43:C44)		dcounta(Data.A1:Z246;1;Criteria.A55:C56)

																										dcounta(Data.A1:Z246;1;Criteria.A9:C10)		dcounta(Data.A1:Z246;1;Criteria.A21:C22)		dcounta(Data.A1:Z246;1;Criteria.A33:C34)		dcounta(Data.A1:Z246;1;Criteria.A45:C46)		dcounta(Data.A1:Z246;1;Criteria.A57:C58)

																										dcounta(Data.A1:Z246;1;Criteria.A11:C12)		dcounta(Data.A1:Z246;1;Criteria.A23:C24)		dcounta(Data.A1:Z246;1;Criteria.A35:C36)		dcounta(Data.A1:Z246;1;Criteria.A47:C48)		dcounta(Data.A1:Z246;1;Criteria.A59:C60)

		Table 2: Total number of promotions per year

		1993		18

		1994		13

		1995		22

		1996		9

		1997		21

		1998		7

		1999		21

		2000		19

		2001		16

		2002		19

		2003		13

		2004		25

		2005		19

		2006		20

		2007		32

		2008		24

		2009		33

		Table 3: Mediaan promotieduur (in years)

		Period		UvA		RuG		UL		UU		RU		NOVA

		2000-2003		4.25		4.50		4.50		4.29				4.42

		2004-2006		4.25		4.92		4.33		4.08		5.29		4.33

		2007-2009		4.17		4.58		4.17		4.00		4.67		4.25

		Table 3b: Average promotieduur (in years)

		Period		UvA		RuG		UL		UU		RU		NOVA

		2000-2003		4.28		4.76		4.82		4.39				4.66

		2004-2006		4.62		5.07		4.47		4.34		5.29		4.61

		2007-2009		4.22		4.87		4.31		5.11		4.81		4.48

		Table 4: Continuing in astronomy (2000-2009)

				UvA		RuG		UL		UU		RU		Total		UvA, fraction		RuG, fraction		UL, fraction		UU, fraction		RU, fraction		Total, fraction

		First job astronomy, current job no astronomy		5		3		3		4		3		18		0.10		0.06		0.05		0.11		0.33		0.08

		First and current job astronomy		37		44		45		24		5		155		0.74		0.83		0.68		0.69		0.56		0.73

		First job no astronomy, current job astronomy		0		1		1		0		0		2		0.00		0.02		0.02		0.00		0.00		0.01

		First and current job no astronomy		8		5		17		7		1		38		0.16		0.09		0.26		0.20		0.11		0.18

		Total		50		53		66		35		9		213		1.00		1.00		1.00		1.00		1.00		1.00

		Table 5a: Continuing in astronomy (2000-2004)

				UvA		RuG		UL		UU		RU		Total		UvA, fraction		RuG, fraction		UL, fraction		UU, fraction		RU, fraction		Total, fraction

		First job astronomy, current job no astronomy		5		1		2		3		0		11		0.19		0.04		0.08		0.20		0.00		0.12

		First and current job astronomy		17		19		17		9		0		62		0.65		0.79		0.65		0.60		0.00		0.68

		First job no astronomy, current job astronomy		0		1		0		0		0		1		0.00		0.04		0.00		0.00		0.00		0.01

		First and current job no astronomy		4		3		7		3		0		17		0.15		0.13		0.27		0.20		0.00		0.19

		Total		26		24		26		15		0		91		1.00		1.00		1.00		1.00		0.00		1.00

		Table 5b: Continuing in astronomy (2005-2009)

				UvA		RuG		UL		UU		RU		Total		UvA, fraction		RuG, fraction		UL, fraction		UU, fraction		RU, fraction		Total, fraction

		First job astronomy, current job no astronomy		0		2		1		1		3		7		0.00		0.07		0.03		0.05		0.33		0.06

		First and current job astronomy		20		25		28		15		5		93		0.83		0.86		0.70		0.75		0.56		0.76

		First job no astronomy, current job astronomy		0		0		1		0		0		1		0.00		0.00		0.03		0.00		0.00		0.01

		First and current job no astronomy		4		2		10		4		1		21		0.17		0.07		0.25		0.20		0.11		0.17

		Total		24		29		40		20		9		122		1.00		1.00		1.00		1.00		1.00		1.00

		Table 5: Continuing in astronomy (2003-2009)

				UvA		RuG		UL		UU		RU		Total		UvA, fraction		RuG, fraction		UL, fraction		UU, fraction		RU, fraction		Total, fraction

		First job astronomy, current job no astronomy		3		2		2		3		3		13		0.09		0.05		0.04		0.12		0.33		0.08

		First and current job astronomy		25		34		36		19		5		119		0.76		0.85		0.71		0.73		0.56		0.75

		First job no astronomy, current job astronomy		0		0		1		0		0		1		0.00		0.00		0.02		0.00		0.00		0.01

		First and current job no astronomy		5		4		12		4		1		26		0.15		0.10		0.24		0.15		0.11		0.16

		Total		33		40		51		26		9		159		1.00		1.00		1.00		1.00		1.00		1.00

		Table 6a: Countries where PhD's have their first job (2000-2009)

		Country		Number astronomy jobs		Number all jobs		Number non-astronomy jobs

		USA		54		54		0

		Netherlands		20		70		50

		NL: same institute		18		20		4

		Germany		16		18		0

		United Kingdom		18		8		0

		Canada		8		8		0

		Italy		8		5		1

		Australia		4		3		0

		Spain		3		3		0

		France		3		2		0

		Belgium		2		2		0

		Switzerland		2		1		0

		China		1		0		0

		South Africa		0

		Table 6b: Countries where PhD's have their current job (2000-2009)

		Country		Number astronomy jobs		Number all jobs		Number non-astronomy jobs

		Netherlands		39		82		43

		USA		36		39		3

		Germany		25		29		4

		United Kingdom		18		19		1

		Canada		7		7		0

		Spain		8		9		1

		Australia		3		3		0

		Belgium		2		3		1

		South Africa		3		3		0

		Italy		2		2		0

		France		3		3		0

		Switzerland		2		3		1

		China		2		2		0

		Table 7a: Countries where PhD's have their first job (2000-2004)														Table 8a: Continuation: Job groups		First job		Current job

		Country		Number astronomy jobs												Job group

		USA		19												Astronomy		159		120

		Netherlands		15												Astronomy permanent		1		31

		Germany		9												Non-astronomy Academic		10		14

		United Kingdom		7												Academic technology		9		9

		Italy		7												Public/Government		3		7

		Canada		3												Private/Industry		26		31

		France		3												Teaching		1		1

		Australia		1

		Spain		1

		Switzerland		1

		Belgium		0

		China		0

		South Africa		0

		Table 7b: Countries where PhD's have their current job (2000-2004)

		Country		Number astronomy jobs

		Netherlands		17

		USA		12

		Germany		13

		United Kingdom		6

		Spain		5

		Canada		2

		France		2

		Belgium		0

		South Africa		1

		Italy		1

		Australia		0

		Switzerland		0

		China		0

		Table 7c: Countries where PhD's have their first job (2005-2009)

		Country		Number astronomy jobs

		USA		35

		Netherlands		23

		United Kingdom		11

		Germany		7

		Canada		5

		Australia		3

		Spain		2

		Belgium		2

		Italy		1

		Switzerland		1

		China		1

		France		0

		South Africa		0

		Table 7d: Countries where PhD's have their current job (2005-2009)

		Country		Number astronomy jobs

		Netherlands		22

		USA		24

		United Kingdom		12

		Germany		12

		Canada		5

		Spain		3

		Australia		3

		Belgium		2

		South Africa		2

		Switzerland		2

		China		2

		Italy		1

		France		1

		Table 8b: Continuation: Job groups		First job		Current job

		Job group

		Astronomy (university)		89		68

		Astronomy (institute)		70		52

		Astronomy permanent (university)		1		16

		Astronomy permanent (institute)		0		15

		Non-astronomy Academic		10		14

		Academic technology (university)		2		0

		Academic technology (institute)		7		9

		Public/Government		3		7

		Private/Industry		26		31

		Teaching		1		1

				209		213

		Table 9a: Country groups where PhD's have their first astronomy job

		Netherlands		20

		Netherlands (same institute)		18

		Europe		57

		USA		53

		Other		19

		Table 9b: Country groups where PhD's have their current astronomy job

		Netherlands		39

		Europe		68

		USA		35

		Other		17

		Table 9c: Country groups (institute/university) where PhD's have their current astronomy job

		Netherlands (institutes)		16

		Netherlands (universities)		23

		Europe (institutes)		35

		Europe (universities)		33				Note that in this table AC, PAC and AT are counted!

		USA (institutes)		17

		USA (universitities)		18

		Other (institutes)		8

		Other (universities)		9

		SEP tabel

		Enrolment UvA								Success rates

		Starting year		Enrollment  (male / female)				Total (M+F)		Graduated after 4 years		Graduated after 5 years		Graduated after 6 years		Graduated after 7 years		Not yet finished		Disconti-nued

		2001		2		2		4		4		0		0		0		0		0

		2002		5		1		6		5		1		0		0		0		0

		2003		4		1		5		5		0		0		0		0		0

		2004		3		0		3		4		0		0		0		0		0

		2005		3		0		3		3		0		0		0		0		0

		Total		17		4		21		21		1		0		0		0		0

		SEP tabel

		Enrolment RuG								Success rates

		Starting year		Enrollment  (male / female)				Total (M+F)		Graduated after 4 years		Graduated after 5 years		Graduated after 6 years		Graduated after 7 years		Not yet finished		Disconti-nued

		2001		2		1		3		2		1		0		0		0		0

		2002		6		1		7		3		4		0		0		0		0

		2003		2		2		4		3		1		0		0		0		0

		2004		5		1		6		5		0		0		0		0		0

		2005		5		0		5		5		0		0		0		0		0

		Total		20		5		25		18		6		0		0		0		0

		SEP tabel

		Enrolment UL								Success rates

		Starting year		Enrollment  (male / female)				Total (M+F)		Graduated after 4 years		Graduated after 5 years		Graduated after 6 years		Graduated after 7 years		Not yet finished		Disconti-nued

		2001		4		1		5		5		0		0		0		0		0

		2002		3		1		4		3		0		0		0		0		0

		2003		7		4		11		10		1		0		0		0		0

		2004		4		1		5		5		0		0		0		0		0

		2005		8		3		11		10		1		0		0		0		0

		Total		26		10		36		33		2		0		0		0		0

		SEP tabel

		Enrolment UU								Success rates

		Starting year		Enrollment  (male / female)				Total (M+F)		Graduated after 4 years		Graduated after 5 years		Graduated after 6 years		Graduated after 7 years		Not yet finished		Disconti-nued

		2001		3		1		4		3		0		0		0		0		0

		2002		4		0		4		4		0		0		0		0		0

		2003		3		0		3		3		0		0		0		0		0

		2004		3		0		3		3		0		0		0		0		0

		2005		4		0		4		4		0		0		0		0		0

		Total		17		1		18		17		0		0		0		0		0

		SEP tabel

		Enrolment RU								Success rates

		Starting year		Enrollment  (male / female)				Total (M+F)		Graduated after 4 years		Graduated after 5 years		Graduated after 6 years		Graduated after 7 years		Not yet finished		Disconti-nued

		2001		1		0		1		1		0		0		0		0		0

		2002		1		0		1		1		0		0		0		0		0

		2003		1		1		2		2		0		0		0		0		0

		2004		2		0		2		1		0		1		0		0		0

		2005		0		1		1		1		0		0		0		0		0

		Total		5		2		7		6		0		1		0		0		0

		SEP tabel

		Enrolment Total								Success rates

		Starting year		Enrollment  (male / female)				Total (M+F)		Graduated after 4 years		Graduated after 5 years		Graduated after 6 years		Graduated after 7 years		Not yet finished		Disconti-nued

		2001		12		5		17		15		1		0		0		0		0

		2002		19		3		22		16		5		0		0		0		0

		2003		17		8		25		23		2		0		0		0		0

		2004		17		2		19		18		0		1		0		0		0

		2005		20		4		24		23		1		0		0		0		0

		Total		85		22		107		95		9		1		0		0		0
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Tables

		



Period

Number

Total number of PhDs (Table 1)



Criteria

		USA

		Netherlands

		NL: same institute

		Germany

		United Kingdom

		Canada

		Italy

		Australia

		Spain

		France

		Belgium

		Switzerland

		China

		South Africa



Countries where PhD's have their first job (2000-2009)

54

20

18

16

18

8

8

4

3

3

2

2

1

0



End date issues

		Netherlands

		USA

		Germany

		United Kingdom

		Canada

		Spain

		Australia

		Belgium

		South Africa

		Italy

		France

		Switzerland

		China



Countries where PhD's have their current job (2000-2009)

39

36

25

18

7

8

3

2

3

2

3

2

2



Criteria3

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001

		2002

		2003

		2004

		2005

		2006

		2007

		2008

		2009



Year

Number of promotions

Total number of promotions per year (Table 2)

18

13

22

9

21

7

21

19

16

19

13

25

19

20

32

24

33



		First job astronomy, current job no astronomy

		First and current job astronomy

		First job no astronomy, current job astronomy

		First and current job no astronomy



Fraction of PhD's ending up in astronomy after promotion (2000-2009)

0.0845070423

0.7276995305

0.0093896714

0.1784037559



		Astronomy

		Astronomy permanent

		Non-astronomy Academic

		Academic technology

		Public/Government

		Private/Industry

		Teaching



Continuation: Job groups (first job)

159

1

10

9

3

26

1



		0

		0

		0

		0

		0

		0

		0



Continuation: Job groups (current job)



		Astronomy		Astronomy

		Astronomy permanent		Astronomy permanent

		Non-astronomy Academic		Non-astronomy Academic

		Academic technology		Academic technology

		Public/Government		Public/Government

		Private/Industry		Private/Industry

		Teaching		Teaching



First job

Current job

Continuation: Job groups

159

120

1

31

10

14

9

9

3

7

26

31

1

1



		Astronomy

		Astronomy permanent

		Non-astronomy Academic

		Academic technology

		Public/Government

		Private/Industry

		Teaching



Continuation: Job groups (first job)

159

1

10

9

3

26

1



		0

		0

		0

		0

		0

		0

		0



Where do PhD's end up? (2000-2009)



		Netherlands

		Netherlands (same institute)

		Europe

		USA

		Other



Country groups where PhD's have their first job

20

18

57

53

19



		Netherlands

		Europe

		USA

		Other



Country groups where PhD's have their current job

39

68

35

17



		0

		0

		0

		0

		0



Country groups where PhD's have their first job



		0

		0

		0

		0



Country groups where PhD's have their current job



		Astronomy (university)

		Astronomy (institute)

		Astronomy permanent (university)

		Astronomy permanent (institute)

		Non-astronomy Academic

		Academic technology (university)

		Academic technology (institute)

		Public/Government

		Private/Industry

		Teaching



Where do PhD's end up? (2000-2009)

68

52

16

15

14

0

9

7

31

1



		0

		0

		0

		0

		0

		0

		0

		0



Country groups where PhD's have their current job (detailed)



		Year		Year		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=1995		<=1997		UvA				N		Y		UvA				N		Y		UvA		>=2000		<=2004				N		Y		UvA		>=2005		<=2009

		Year		Year		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=1998		<=1999		UvA				Y		Y		UvA				Y		Y		UvA		>=2000		<=2004				Y		Y		UvA		>=2005		<=2009

		Year		Year		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		2000		2000		UvA				Y		N		UvA				Y		N		UvA		>=2000		<=2004				Y		N		UvA		>=2005		<=2009

		Year		Year		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=2001		<=2003		UvA				N		N		UvA				N		N		UvA		>=2000		<=2004				N		N		UvA		>=2005		<=2009

		Year		Year		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=2004		<=2006		UvA				N		Y		RuG				N		Y		RuG		>=2000		<=2004				N		Y		RuG		>=2005		<=2009

		Year		Year		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=2007		<=2009		UvA				Y		Y		RuG				Y		Y		RuG		>=2000		<=2004				Y		Y		RuG		>=2005		<=2009

		Year		Year		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=1995		<=1997		RuG				Y		N		RuG				Y		N		RuG		>=2000		<=2004				Y		N		RuG		>=2005		<=2009

		Year		Year		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=1998		<=1999		RuG				N		N		RuG				N		N		RuG		>=2000		<=2004				N		N		RuG		>=2005		<=2009

		Year		Year		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		2000		2000		RuG				N		Y		UL				N		Y		UL		>=2000		<=2004				N		Y		UL		>=2005		<=2009

		Year		Year		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=2001		<=2003		RuG				Y		Y		UL				Y		Y		UL		>=2000		<=2004				Y		Y		UL		>=2005		<=2009

		Year		Year		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=2004		<=2006		RuG				Y		N		UL				Y		N		UL		>=2000		<=2004				Y		N		UL		>=2005		<=2009

		Year		Year		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=2007		<=2009		RuG				N		N		UL				N		N		UL		>=2000		<=2004				N		N		UL		>=2005		<=2009

		Year		Year		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=1995		<=1997		UL				N		Y		UU				N		Y		UU		>=2000		<=2004				N		Y		UU		>=2005		<=2009

		Year		Year		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=1998		<=1999		UL				Y		Y		UU				Y		Y		UU		>=2000		<=2004				Y		Y		UU		>=2005		<=2009

		Year		Year		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		2000		2000		UL				Y		N		UU				Y		N		UU		>=2000		<=2004				Y		N		UU		>=2005		<=2009

		Year		Year		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=2001		<=2003		UL				N		N		UU				N		N		UU		>=2000		<=2004				N		N		UU		>=2005		<=2009

		Year		Year		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=2004		<=2006		UL				N		Y		RUN				N		Y		RUN		>=2000		<=2004				N		Y		RUN		>=2005		<=2009

		Year		Year		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=2007		<=2009		UL				Y		Y		RUN				Y		Y		RUN		>=2000		<=2004				Y		Y		RUN		>=2005		<=2009

		Year		Year		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=1995		<=1997		UU				Y		N		RUN				Y		N		RUN		>=2000		<=2004				Y		N		RUN		>=2005		<=2009

		Year		Year		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year				Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=1998		<=1999		UU				N		N		RUN				N		N		RUN		>=2000		<=2004				N		N		RUN		>=2005		<=2009

		Year		Year		Institute

		2000		2000		UU

		Year		Year		Institute

		>=2001		<=2003		UU

		Year		Year		Institute

		>=2004		<=2006		UU

		Year		Year		Institute

		>=2007		<=2009		UU

		Year		Year		Institute

		>=1995		<=1997		RUN

		Year		Year		Institute

		>=1998		<=1999		RUN

		Year		Year		Institute

		2000		2000		RUN

		Year		Year		Institute

		>=2001		<=2003		RUN

		Year		Year		Institute

		>=2004		<=2006		RUN

		Year		Year		Institute

		>=2007		<=2009		RUN

		First job in astronomy (Y/N)		First country				Current job in astronomy (Y/N)		Current country				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year

		Y		Netherlands				Y		Netherlands				Y		Netherlands		>=2000		<=2004				Y		Netherlands		>=2000		<=2004				Y		Netherlands		>=2005		<=2009				Y		Netherlands		>=2005		<=2009

		First job in astronomy (Y/N)		First country				Current job in astronomy (Y/N)		Current country				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year

		Y		USA				Y		USA				Y		USA		>=2000		<=2004				Y		USA		>=2000		<=2004				Y		USA		>=2005		<=2009				Y		USA		>=2005		<=2009

		First job in astronomy (Y/N)		First country				Current job in astronomy (Y/N)		Current country				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year

		Y		Germany				Y		Germany				Y		Germany		>=2000		<=2004				Y		Germany		>=2000		<=2004				Y		Germany		>=2005		<=2009				Y		Germany		>=2005		<=2009

		First job in astronomy (Y/N)		First country				Current job in astronomy (Y/N)		Current country				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year

		Y		United Kingdom				Y		United Kingdom				Y		United Kingdom		>=2000		<=2004				Y		United Kingdom		>=2000		<=2004				Y		United Kingdom		>=2005		<=2009				Y		United Kingdom		>=2005		<=2009

		First job in astronomy (Y/N)		First country				Current job in astronomy (Y/N)		Current country				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year

		Y		Canada				Y		Canada				Y		Canada		>=2000		<=2004				Y		Canada		>=2000		<=2004				Y		Canada		>=2005		<=2009				Y		Canada		>=2005		<=2009

		First job in astronomy (Y/N)		First country				Current job in astronomy (Y/N)		Current country				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year

		Y		Italy				Y		Italy				Y		Italy		>=2000		<=2004				Y		Italy		>=2000		<=2004				Y		Italy		>=2005		<=2009				Y		Italy		>=2005		<=2009

		First job in astronomy (Y/N)		First country				Current job in astronomy (Y/N)		Current country				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year

		Y		Australia				Y		Australia				Y		Australia		>=2000		<=2004				Y		Australia		>=2000		<=2004				Y		Australia		>=2005		<=2009				Y		Australia		>=2005		<=2009

		First job in astronomy (Y/N)		First country				Current job in astronomy (Y/N)		Current country				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year

		Y		France				Y		France				Y		France		>=2000		<=2004				Y		France		>=2000		<=2004				Y		France		>=2005		<=2009				Y		France		>=2005		<=2009

		First job in astronomy (Y/N)		First country				Current job in astronomy (Y/N)		Current country				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year

		Y		Spain				Y		Spain				Y		Spain		>=2000		<=2004				Y		Spain		>=2000		<=2004				Y		Spain		>=2005		<=2009				Y		Spain		>=2005		<=2009

		First job in astronomy (Y/N)		First country				Current job in astronomy (Y/N)		Current country				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year

		Y		Belgium				Y		Belgium				Y		Belgium		>=2000		<=2004				Y		Belgium		>=2000		<=2004				Y		Belgium		>=2005		<=2009				Y		Belgium		>=2005		<=2009

		First job in astronomy (Y/N)		First country				Current job in astronomy (Y/N)		Current country				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year

		Y		South Africa				Y		South Africa				Y		South Africa		>=2000		<=2004				Y		South Africa		>=2000		<=2004				Y		South Africa		>=2005		<=2009				Y		South Africa		>=2005		<=2009

		First job in astronomy (Y/N)		First country				Current job in astronomy (Y/N)		Current country				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year

		Y		Switzerland				Y		Switzerland				Y		Switzerland		>=2000		<=2004				Y		Switzerland		>=2000		<=2004				Y		Switzerland		>=2005		<=2009				Y		Switzerland		>=2005		<=2009

		First job in astronomy (Y/N)		First country				Current job in astronomy (Y/N)		Current country				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year				First job in astronomy (Y/N)		First country		Year		Year				Current job in astronomy (Y/N)		Current country		Year		Year

		Y		China				Y		China				Y		China		>=2000		<=2004				Y		China		>=2000		<=2004				Y		China		>=2005		<=2009				Y		China		>=2005		<=2009

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2001		UvA		M		2001		UvA		F		2001		UvA		<5		2001		UvA		>5		<6		2001		UvA		>6		<7		2001		UvA		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2002		UvA		M		2002		UvA		F		2002		UvA		<5		2002		UvA		>5		<6		2002		UvA		>6		<7		2002		UvA		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2003		UvA		M		2003		UvA		F		2003		UvA		<5		2003		UvA		>5		<6		2003		UvA		>6		<7		2003		UvA		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2004		UvA		M		2004		UvA		F		2004		UvA		<5		2004		UvA		>5		<6		2004		UvA		>6		<7		2004		UvA		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2005		UvA		M		2005		UvA		F		2005		UvA		<5		2005		UvA		>5		<6		2005		UvA		>6		<7		2005		UvA		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2001		RuG		M		2001		RuG		F		2001		RuG		<5		2001		RuG		>5		<6		2001		RuG		>6		<7		2001		RuG		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2002		RuG		M		2002		RuG		F		2002		RuG		<5		2002		RuG		>5		<6		2002		RuG		>6		<7		2002		RuG		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2003		RuG		M		2003		RuG		F		2003		RuG		<5		2003		RuG		>5		<6		2003		RuG		>6		<7		2003		RuG		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2004		RuG		M		2004		RuG		F		2004		RuG		<5		2004		RuG		>5		<6		2004		RuG		>6		<7		2004		RuG		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2005		RuG		M		2005		RuG		F		2005		RuG		<5		2005		RuG		>5		<6		2005		RuG		>6		<7		2005		RuG		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2001		UL		M		2001		UL		F		2001		UL		<5		2001		UL		>5		<6		2001		UL		>6		<7		2001		UL		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2002		UL		M		2002		UL		F		2002		UL		<5		2002		UL		>5		<6		2002		UL		>6		<7		2002		UL		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2003		UL		M		2003		UL		F		2003		UL		<5		2003		UL		>5		<6		2003		UL		>6		<7		2003		UL		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2004		UL		M		2004		UL		F		2004		UL		<5		2004		UL		>5		<6		2004		UL		>6		<7		2004		UL		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2005		UL		M		2005		UL		F		2005		UL		<5		2005		UL		>5		<6		2005		UL		>6		<7		2005		UL		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2001		UU		M		2001		UU		F		2001		UU		<5		2001		UU		>5		<6		2001		UU		>6		<7		2001		UU		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2002		UU		M		2002		UU		F		2002		UU		<5		2002		UU		>5		<6		2002		UU		>6		<7		2002		UU		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2003		UU		M		2003		UU		F		2003		UU		<5		2003		UU		>5		<6		2003		UU		>6		<7		2003		UU		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2004		UU		M		2004		UU		F		2004		UU		<5		2004		UU		>5		<6		2004		UU		>6		<7		2004		UU		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2005		UU		M		2005		UU		F		2005		UU		<5		2005		UU		>5		<6		2005		UU		>6		<7		2005		UU		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2001		RUN		M		2001		RUN		F		2001		RUN		<5		2001		RUN		>5		<6		2001		RUN		>6		<7		2001		RUN		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2002		RUN		M		2002		RUN		F		2002		RUN		<5		2002		RUN		>5		<6		2002		RUN		>6		<7		2002		RUN		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2003		RUN		M		2003		RUN		F		2003		RUN		<5		2003		RUN		>5		<6		2003		RUN		>6		<7		2003		RUN		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2004		RUN		M		2004		RUN		F		2004		RUN		<5		2004		RUN		>5		<6		2004		RUN		>6		<7		2004		RUN		>7

		Startyear		Institute		M/F		Startyear		Institute		M/F		Startyear		Institute		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie		Duurpromotie		Startyear		Institute		Duurpromotie

		2005		RUN		M		2005		RUN		F		2005		RUN		<5		2005		RUN		>5		<6		2005		RUN		>6		<7		2005		RUN		>7

		Startyear		M/F		Startyear		M/F		Startyear		Duurpromotie		Startyear		Duurpromotie		Duurpromotie		Startyear		Duurpromotie		Duurpromotie		Startyear		Duurpromotie

		2001		M		2001		F		2001		<5		2001		>5		<6		2001		>6		<7		2001		>7

		Startyear		M/F		Startyear		M/F		Startyear		Duurpromotie		Startyear		Duurpromotie		Duurpromotie		Startyear		Duurpromotie		Duurpromotie		Startyear		Duurpromotie

		2002		M		2002		F		2002		<5		2002		>5		<6		2002		>6		<7		2002		>7

		Startyear		M/F		Startyear		M/F		Startyear		Duurpromotie		Startyear		Duurpromotie		Duurpromotie		Startyear		Duurpromotie		Duurpromotie		Startyear		Duurpromotie

		2003		M		2003		F		2003		<5		2003		>5		<6		2003		>6		<7		2003		>7

		Startyear		M/F		Startyear		M/F		Startyear		Duurpromotie		Startyear		Duurpromotie		Duurpromotie		Startyear		Duurpromotie		Duurpromotie		Startyear		Duurpromotie

		2004		M		2004		F		2004		<5		2004		>5		<6		2004		>6		<7		2004		>7

		Startyear		M/F		Startyear		M/F		Startyear		Duurpromotie		Startyear		Duurpromotie		Duurpromotie		Startyear		Duurpromotie		Duurpromotie		Startyear		Duurpromotie

		2005		M		2005		F		2005		<5		2005		>5		<6		2005		>6		<7		2005		>7

		Current job in astronomy (Y/N)		First job in astronomy (Y/N)		First job country group (NL, USA, EU, Other)		Current job country group (NL, USA, EU, Other)

				Y		NL

		Current job in astronomy (Y/N)		First job in astronomy (Y/N)		First job country group (NL, USA, EU, Other)		Current job country group (NL, USA, EU, Other)

				Y		EU

		Current job in astronomy (Y/N)		First job in astronomy (Y/N)		First job country group (NL, USA, EU, Other)		Current job country group (NL, USA, EU, Other)

				Y		USA

		Current job in astronomy (Y/N)		First job in astronomy (Y/N)		First job country group (NL, USA, EU, Other)		Current job country group (NL, USA, EU, Other)

				Y		Other

		Current job in astronomy (Y/N)		First job in astronomy (Y/N)		First job country group (NL, USA, EU, Other)		Current job country group (NL, USA, EU, Other)

		Y						NL

		Current job in astronomy (Y/N)		First job in astronomy (Y/N)		First job country group (NL, USA, EU, Other)		Current job country group (NL, USA, EU, Other)

		Y						EU

		Current job in astronomy (Y/N)		First job in astronomy (Y/N)		First job country group (NL, USA, EU, Other)		Current job country group (NL, USA, EU, Other)

		Y						USA

		Current job in astronomy (Y/N)		First job in astronomy (Y/N)		First job country group (NL, USA, EU, Other)		Current job country group (NL, USA, EU, Other)

		Y						Other

		Detailed current job category		Current job country group (NL, USA, EU, Other)

		AC-I		NL

		PAC-I		NL

		AT-I		NL

		Detailed current job category		Current job country group (NL, USA, EU, Other)

		AC-U		NL

		PAC-U		NL

		AT-U		NL

		Detailed current job category		Current job country group (NL, USA, EU, Other)

		AC-I		EU

		PAC-I		EU

		AT-I		EU

		Detailed current job category		Current job country group (NL, USA, EU, Other)

		AC-U		EU

		PAC-U		EU

		AT-U		EU

		Detailed current job category		Current job country group (NL, USA, EU, Other)

		AC-I		USA

		PAC-I		USA

		AT-I		USA

		Detailed current job category		Current job country group (NL, USA, EU, Other)

		AC-U		USA

		PAC-U		USA

		AT-U		USA

		Detailed current job category		Current job country group (NL, USA, EU, Other)

		AC-I		Other

		PAC-I		Other

		AT-I		Other

		Detailed current job category		Current job country group (NL, USA, EU, Other)

		AC-U		Other

		PAC-U		Other

		AT-U		Other



&C&A

&CPage &P



		RuG		RU		UL		UU		UvA

		226		162		47		-19		69				All the numbers represent the time difference in days between the promotion date and the end date of the contract

		409		331		8		51		147

		57		1041		-20		0		171

		82		36		0				0

		36		214		22		30

		0		188		29		-24		0

		0		142		-6		15		39

		166		166		-30		32		-25

		191		504		0		462		0

		536						0		-2

		105				263		-10		143

		66						25		0

		597				-72				94

		204				0		104		23

		107				4		17		12

		39				0		0		561

		88				0		-21		0

		-16				0		0		0

		409				28		0		7

		14				-16		-20		131

		-46				86		3		0

		126				-6		0		0

		352				6				118

		257				12		-3		0

						-4		102		150

		1168				142		24

		263				13		16		-41

		307				77		-118		-1

		-127				189		116		76

		169				0		0

						38		0		278

		142				-60				259

		79				0		-17		231

		227				95		479		42

		-6				0		24		87

		-21				22		0		0

		105				-92		-233		23

		-31				0				-182

		53				0				47

		-347				-164				69

		-263				-316				-2

		205				-2				67

		40				0				54

		313				144				190

		178				-24				0

		56				-16				-48

		727				-62				106

		1488				255				-17

		86				0				0

						58				0

		553				154

		95

		-10				0

		120				0

		265				7

		376				0

						-48

						0

						0

						61

						117

						340

						-25

						6

						0

						-16

						0

						0

						-61

						-3

						0
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UvA



		Year		Year		Institute												Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		<=1993		>=1991		UvA												N		Y		UvA		>=2003		<=2009

		Year		Year		Institute												Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=1994		<=1996		UvA												Y		Y		UvA		>=2003		<=2009

		Year		Year		Institute												Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=1997		<=1999		UvA												Y		N		UvA		>=2003		<=2009

		Year		Year		Institute												Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=2000		<=2002		UvA												N		N		UvA		>=2003		<=2009

		Year		Year		Institute												Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=2003		<=2005		UvA												N		Y		RuG		>=2003		<=2009

		Year		Year		Institute												Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=2006		<=2008		UvA												Y		Y		RuG		>=2003		<=2009

		Year		Year		Institute												Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		<=1993		>=1991		RuG												Y		N		RuG		>=2003		<=2009

		Year		Year		Institute												Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=1994		<=1996		RuG												N		N		RuG		>=2003		<=2009

		Year		Year		Institute												Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=1997		<=1999		RuG												N		Y		UL		>=2003		<=2009

		Year		Year		Institute												Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=2000		<=2002		RuG												Y		Y		UL		>=2003		<=2009

		Year		Year		Institute												Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=2003		<=2005		RuG												Y		N		UL		>=2003		<=2009

		Year		Year		Institute												Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=2006		<=2008		RuG												N		N		UL		>=2003		<=2009

		Year		Year		Institute												Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		<=1993		>=1991		UL												N		Y		UU		>=2003		<=2009

		Year		Year		Institute												Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=1994		<=1996		UL												Y		Y		UU		>=2003		<=2009

		Year		Year		Institute												Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=1997		<=1999		UL												Y		N		UU		>=2003		<=2009

		Year		Year		Institute												Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=2000		<=2002		UL												N		N		UU		>=2003		<=2009

		Year		Year		Institute												Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=2003		<=2005		UL												N		Y		RUN		>=2003		<=2009

		Year		Year		Institute												Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=2006		<=2008		UL												Y		Y		RUN		>=2003		<=2009

		Year		Year		Institute												Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		<=1993		>=1991		UU												Y		N		RUN		>=2003		<=2009

		Year		Year		Institute												Current job in astronomy (Y/N)		First job in astronomy (Y/N)		Institute		Year		Year

		>=1994		<=1996		UU												N		N		RUN		>=2003		<=2009

		Year		Year		Institute

		>=1997		<=1999		UU

		Year		Year		Institute

		>=2000		<=2002		UU

		Year		Year		Institute

		>=2003		<=2005		UU

		Year		Year		Institute

		>=2006		<=2008		UU

		Year		Year		Institute

		<=1993		>=1991		RUN

		Year		Year		Institute

		>=1994		<=1996		RUN

		Year		Year		Institute

		>=1997		<=1999		RUN

		Year		Year		Institute

		>=2000		<=2002		RUN

		Year		Year		Institute

		>=2003		<=2005		RUN

		Year		Year		Institute

		>=2006		<=2008		RUN
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