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1. THE REVIEW COMMITTEE AND REVIEW PROCEDURES 1 

 2 
Scope of the assessment 3 
 4 
The Committee was asked to perform an assessment of the research school NOVA and of the research in 5 
Astronomy at the Rijksuniversiteit Groningen (RUG), Utrecht University (UU), University of Amsterdam 6 
(UvA), Radboud University Nijmegen (RU) and Leiden University (UL). This assessment covers the 7 
research in the period 2004-2009.  8 
 9 
In accordance with the Standard Evaluation Protocol 2009-2015 for Research Assessment in the 10 
Netherlands (SEP), the Committee‟s tasks were to assess the quality of the institutes and the research 11 
programmes on the basis of the information provided by the institutes and through interviews with the 12 
management and the research leaders, and to advise how this quality might be improved. 13 
 14 
Composition of the Committee 15 
 16 
The composition of the Committee was as follows:  17 
 18 
 Prof. dr. F.H. Shu (chair), University of California, San Diego, USA 19 
 Prof. dr. R.D. Blandford, Stanford University, USA 20 
 Prof. dr. R.C. Kennicutt, University of Cambridge, UK  21 
 Prof. dr. H.-W. Rix, Max Planck Institut für Astronomie, Heidelberg, Germany 22 
 Prof. dr. A.I. Sargent, California Institute of Technology, Pasadena, USA  23 
 Prof. dr. R.A. Sunyaev, Max Planck Institut für Astrophysik, Garching, Germany 24 
 25 
A short curriculum vitae of each of the Committee members is included in Appendix A. 26 
 27 
Roel Bennink of the Bureau of QANU (Quality Assurance Netherlands Universities) was appointed 28 
secretary to the Committee.  29 
 30 
Independence 31 
 32 
All members of the Committee signed a statement of independence to safeguard that they would assess 33 
the quality of the Institutes and research programmes in an unbiased and independent way. Any existing 34 
personal or professional relationships between Committee members and programmes under review were 35 
reported and discussed in the committee meeting. The Committee concluded that there were no 36 
unacceptable relations or dependencies and that there was no specific risk in terms of bias or undue 37 
influence. 38 
 39 
Data provided to the Committee 40 
 41 
The Committee has received detailed documentation consisting of the following parts:  42 
1. Self-evaluation reports of the units under review, including all the information required by the 43 

Standard Evaluation Protocol (SEP), with appendices 44 
2. Copies of three key publications per research programme. 45 
 46 
Remarks concerning the overall NOVA research school 47 
 48 
Through the NOVA research school, the Netherlands makes contributions to world astronomy far 49 
disproportionate to its population or GDP.  These contributions include 50 
 51 

 Important scientific discoveries 52 

 Development of forefront instrumentation 53 

 Production of scientific leaders 54 

 Training of young astronomers 55 
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 Outreach and public education 1 
 2 
The discoveries occurred in the three areas of research focused upon by 3 
 4 

• Network 1:  Evolution of Galaxies – setting agenda with leading programs and a good balance of 5 
observers and theorists 6 

 Network 2: Star and Planet Formation – best in the world in the fields of 7 
astrochemistry/astromineralogy 8 

 Network 3: High-Energy Astrophysics – pioneering work in gamma-ray bursts and relationship 9 
between supermassive and stellar black holes 10 

 11 
The nature, quantity, and quality of the scientific discoveries are too numerous to be listed individually 12 
(see NOVA Self-Evaluation Report); we have contented ourselves in the above list with only some 13 
highlights.  We note that NOVA researchers have a total of 3,032 publications in refereed journals during 14 
the period of the review 2003-2009.  15 
 16 
Figure 1.1  Distribution of h-index with time after PhD for Nova researchers. 17 

 18 
An internal survey finds that the permanent staff of NOVA researchers have an average h-index of 36 19 
(i.e., thirty-six papers with 36 or more citations).  We note that the h-index of a typical member of the 20 
National Academy of Sciences in the United States is 50, so the performance level of senior researchers in 21 
NOVA, some of whom reach and exceed the US NAS benchmark, is good even by the highest 22 
international standards (Fig. 1.1).  The putative decline in impact ratios found by CWTS is difficult to 23 
interpret because of the favorable decrease in the median age of the distribution of NOVA researchers 24 
during the period under review (h-indices increase with age), coupled with the huge improvement of 25 
research produced in developing nations such as China and India, and the waiting period for Herschel, 26 
LOFAR, etc. 27 
 28 
The instrumentation program supported with NOVA funds is summarized in Appendix N.  We note here 29 
only the depth and variety of astronomical instruments developed by NOVA scientists and engineers, and 30 
the remarkable achievement that most of these instruments were delivered on time and on budget.  A 31 
national Instrument Steering Committee commendably provides oversight, management, schedule 32 
control, risk mitigation, and impact analysis. The instruments built with NOVA support include 33 
 34 
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 X-shooter, the optical/ifrared spectrograph most in demand by observers at the Very Large 1 
Telescope (VLT) run by the European Southern Observatory (ESO) 2 

 MIDI, a mid-infrared spectrometer coupled to the high spatial resolution achievable with the 3 
VLT in interferometry mode, that has revolutionized astronomers‟ knowledge of the mineralogy 4 
distribution of the dust in the disks around young stars where new planets are believed to be 5 
assembling 6 

 OmegaCAM/Cen, a wide-field camera for the VLT operating in survey mode, with NOVA 7 
contributing to the software pipeline and database structure  8 

 9 
The cooperation between SRON and RUG in building the Band 9 receivers for ALMA is very good and 10 
sets a fine example for how the boundary between space-based and ground-based efforts may be crossed 11 
to the mutual benefit of both disciplines.  The combined group is holding productive discussions on new 12 
projects after the production of Band 9 receivers is complete. 13 
 14 
Instruments for some of the world‟s most important ground-based and space-borne astronomical facilities 15 
are in the developmental or conceptual stages.  These include 16 
 17 

 Band 9, high frequency receivers for ALMA, the Atacama Large Millimeter-wave Array, rated as 18 
the most important radio facility to be built in this decade  19 

 EPICS, a direct imager for exoplanets around nearby stars that will combine extreme adaptive 20 
optics, coronagraphic blocking of the light of the central star, and polarimetric detection of the 21 
scattered light from the exoplanet by the European Extremely Large Telescope (E-ELT) 22 

 MIRI, the only infrared instrument with modest to high resolution spectral resolution for the 23 
James Webb Space Telescope (JWST) that is the successor to the famous and wildly popular 24 
Hubble Space Telescope 25 

 26 
Figure 1.2.  Clockwise from upper left: VLT, Herschel, LOFAR, JWST, E-ELT, ALMA 27 
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Figure 1.3.  Left to right: Antares Observatory, Auger Observatory, LISA 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
 10 
 11 
 12 
Dutch instrumentation prowess at radio, infrared, and optical wavelengths (Fig. 1.2) is matched by its 13 
prowess in high-energy astrophysics and astroparticle physics (Fig. 1.3): 14 
 15 

 Pierre Auger Observatory, whose mission is to detect and characterize the flight directions of the 16 
highest energy cosmic rays 17 

 Laser Interferometric Space Antenna, LISA, designed to measure gravitational radiation from 18 
astronomical sources such as inspiraling compact binary stars, a prediction of Einstein‟s theory of 19 
General Relativity 20 

 21 
Complementing the observational facilities are NOVA‟s laboratory studies in astromineralogy that have 22 
led to the measurement of the spatial distribution of forsterite in the disks around young sunlike stars 23 
referred to earlier and unique experiments in gas phase and surface chemistry relating to the interstellar 24 
medium (Fig. 1.4). 25 
 26 
We should also mention NOVA researchers helping with the scientific exploitation of LOFAR, a phased 27 
array that has the potential to revolutionize radio astronomy.  In a similar manner. NOVA researchers use 28 
HIFI, a spectrometer, produced by a broad international consortium coordinated by SRON and carried 29 
on the Herschel spacecraft launched by the European Space Agency (ESA), to detect the widespread 30 
presence of water molecules throughout interstellar space, an important coolant long suspected to be 31 
present in molecular clouds, but not generally observable from the ground because of the ample 32 
concentration of water vapor in the Earth‟s atmosphere 33 
 34 
Figure 1.4. Sackler Laboratory and the mineral Forsterite. 35 
 36 
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Thus, through impressive past accomplishments and far-sighted vision for future developments, Dutch 1 
astronomers are well poised to lead in the major astronomical advances likely to occur in the next two 2 
decades.  However, this projection depends on a stable source of funding that guarantees the Netherlands 3 
commitment to the largest and most important projects being undertaken by the international 4 
astronomical community. 5 
 6 
International standing 7 
 8 
Dutch PhDs are highly regarded by the international community, as judged by their performance in the 9 
award of the most prestigious postdoctoral fellowships in the United States (Fig. 1.5).  On a per capita 10 
basis, the Netherlands leads the world by a very substantial margin.  Compiled statistics indicate that 60 to 11 
70% of Dutch PhDs continue in astronomy or other research-intensive fields for their professional 12 
careers.  The high numbers who return to work in the Netherlands are particularly impressive. 13 
 14 
Figure 1.5.  Fellowships awarded per 107 people to different countries 15 

 16 
The esteem in which Dutch astronomers are held as scientific leaders by the international community is 17 
exemplified by this fact:  Since its inception, the governing and operational body for ground-based 18 
astronomy in Europe, ESO, has had seven Director Generals. Four of these seven have been Dutch.  The 19 
current ESO Director General, Tim de Zeeuw, was one of the founders of the NOVA research school. 20 
 21 
The NOVA Self-Evaluation Report documents more generally that Dutch astronomers associated with 22 
the NOVA research school are sought for important committee posts and chairmanships. The 23 
Netherlands brand for acumen and fair play is highly valued by the international astronomical community. 24 
 25 
Improvement during the assessment period 26 
 27 
NOVA funding has made a big difference to the quantity and quality of Dutch astronomy.  In the review 28 
period under consideration, NOVA has wisely invested roughly 5 million euros per year in human and 29 
material resources. About half of this investment has been in long-term funding of instrumental projects, 30 
which has borne fruit in the scientific output of NOVA-affiliated observers and theorists and resulted in 31 
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hundreds of joint papers and collaborative projects (see Appendix P for representative examples from 1 
each network).  Regular network meetings also contribute to collegial collaboration.   2 
 3 
Perhaps the most visible indicator is the rejuvenation of the pool of astronomical researchers in the 4 
Netherlands.  Figure 1.6 shows that the number distribution of astronomers in 1998 (blue), the year 5 
before the inauguration of NOVA, was a rising one from age 30 to age 65.  By 2003, the first year of the 6 
period under review, the number distribution had become flat (purple), through a deliberate policy of 7 
replacing retiring professors with younger faculty and the hiring of overlap researchers.  And by 2009, the 8 
number distribution had reversed to be higher at age 35 than age 65 (pale yellow).  These healthy trends 9 
yield total benefits that greatly exceed the sum of the parts. 10 
 11 
Figure 1.6.  Change of age distribution of astronomical researchers from 1998 to 2009. 12 
 13 
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 28 
Figure 1.7.   Activity index based on numbers of papers sorted by PACS code.  The red oval contains 29 
astronomy. 30 
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 1 
 2 
 3 
Figure 1.8.  Percentages of population who are female astronomers in 2009. 4 
Institute PhD Postdoc Staff 

Amsterdam 31 26 19 

Groningen 31 54 19 

Leiden 32 26   5 

Nijmegen 17 17   5 

Utrecht 45 22   0 

 5 
Another quantitative indicator that the NOVA program has accomplished its aims is shown in Figure 1.7, 6 
which depicts the activity index of different countries in the PACS code during the period 1996-2005 as 7 
compiled in 2009 by P. Kruit of Technical University Delft for KNAW.   The activity index of the United 8 
States is fairly flat across all fields, appropriate for a country that strives to be excellent across all scientific 9 
disciplines.  The sub-disciplines of astronomy are enclosed by the red oval.  The Netherlands has sharp 10 
peaks and deep valleys in the astronomy sector, implying that Dutch astronomers do not attempt to do  11 
everything, but strive to be excellent in a selection of important sub-disciplines, a wise strategy for a 12 
country of limited population and financial resources.  The spikes correspond to the sub-disciplines 13 
emphasized by the three NOVA networks.  It is impressive that the peaks reached by these spikes rival in 14 
height the broad middle hump that corresponds to the more populous and better funded biomedical 15 
physics sector. 16 
 17 
Figure 1.8 shows that gender equality is an area where there has not been enough progress.  Although the 18 
female percentages are comparable to international norms among PhD students and postdoctoral fellows, 19 
they are very low in terms of faculty and staff appointments.  The attrition in female representation with 20 
advance through the academic ranks is a well-known phenomenon, but the rates seem especially severe at 21 
Leiden, Nijmegen, and Utrecht.  Gronigen has done well to appoint three women to its faculty recently.  22 
Amsterdam has two women faculty members, and Leiden has just made an offer to an additional woman.  23 
The IRB encourages NOVA institutes to do better. 24 
 25 
During the six-year period 2003 to 2009, a significant expansion occurred within NOVA in outreach and 26 
public education.  The outreach program has national impact and reaches audiences ranging from one 27 
thousand people to ten million people, depending on the venue.  In the process, the public has become 28 
more aware of the rich Dutch contributions to humanity‟s understanding of the universe. Astronomy has 29 
had much exposure on television and in the press, while NOVA members have contributed several 30 
successful popular books on astronomical subjects. 31 
 32 
The education efforts undertaken by NOVA are equally innovative, resulting in significant increases in 33 
scientific literacy and awareness of the cosmos from which humans evolved. Since astronomy is regarded 34 
as a subject that attracts young people to a wide range of fields in science and technology, we are 35 
particularly impressed with the NOVA-sponsored outreach activities that improve the confidence of 36 
teachers with respect to astronomical materials of high intellectual interest to students of all ages.  The 37 
outreach and education team is also to be commended on its mobile planetarium that engages young 38 
children in the limitless possibilities of explorations of the mind and eye. 39 
 40 
Scientific potential for the long term 41 
 42 
Because of the steady investments that the NOVA program has made in astronomical instrumentation 43 
and human talent, Dutch astronomers are well positioned to continue to provide instruments and strategic 44 
leadership in Europe and to excel in the research fields emphasized by the three NOVA networks.  The 45 
ability to produce seminal papers that exceed, say, five hundred or a thousand citations is limited, 46 
however, by the fact that two of the five astronomy programs in the Netherlands are under-staffed (RUN 47 
and UU).  It is the experience of the members of the IRB that the critical mass for tenure-track faculty 48 
members in cutting edge departments of astronomy is ten FTEs (full-time equivalents).  With fewer 49 
professors, one needs to overly focus and specialize, which decreases the attractiveness of the department 50 
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or institute for graduate students.  Without first-rate graduate students, all groups, no matter how 1 
promising they are at the beginning, will decline in vitality and creativity.  Lacking the competition offered 2 
by nimble rival departments and research institutes, even well-established groups that exceed critical mass 3 
will become ponderous and risk-averse.  Thus, the IRB recommends that the faculty at RUN and 4 
UU be increased, so that the larger groups at Amsterdam, Groningen, and Leiden feel healthy 5 
competitive pressure from within the Netherlands to continue to climb the ranks of the international 6 
astronomy hierarchy. 7 
 8 
In the realm of astrophysical theory, the strategy in the Netherlands has generally been to appoint 9 
theorists who can interact fruitfully with observers and help with the astronomical interpretations.  This is 10 
a wise course when numbers are few; however, with the growth of Dutch astronomy in the last decade, 11 
the time may be ripe to adopt a more forward-looking view.  The IRB recommends that the NOVA 12 
institutes consider recruiting young theorists who have original ideas in different fields and have 13 
a capacity to make connections between these fields, and who take a more first-principles 14 
approach to the formulation and solution of problems. The value of large numerical simulations is 15 
well demonstrated by Dutch astrophysical theorists, and this is likely to be a growing trend. 16 
 17 
Procedures followed by the Committee for reviewing individual institutes  18 
 19 
The Committee proceeded according to the Standard Evaluation Protocol (SEP). Prior to the Committee 20 
meeting, each programme was assigned to two reviewers, who independently formulated a preliminary 21 
assessment. The final assessments are based on the documentation provided by the Institutes, the key 22 
publications and the interviews with the management and with the leaders of the programmes. The 23 
interviews took place on 28 March till 1 April 2010 (see the schedule in Appendix C) on a central location 24 
in Utrecht and at the Institutes. Subcommittees consisting of two committee members, supported by 25 
QANU-staff, carried out the visits to the Institutes. 26 
 27 
Preceding the interviews, the Committee was briefed by QANU about research assessment according to 28 
SEP. On the same day, the Committee discussed the preliminary assessments. For each programme a 29 
number of comments and questions were decided upon. The Committee also agreed upon procedural 30 
matters and aspects of the assessment. After the interviews the Committee discussed the scores and 31 
comments. The texts for the committee report were finalised through email exchanges. The final version 32 
was presented to the faculties for factual corrections and comments. The final report was presented to the 33 
boards of NOVA and the participating universities and was printed after their formal acceptance of the 34 
report.  35 

The Committee used the rating system of the Standard Evaluation Protocol (SEP). The meaning of the 36 
scores is described in Appendix B. 37 

 38 

  39 

40 
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2. GENERAL REMARKS (overview funding origin Astronomy Institutes ) 1 

 2 
Organizational form 3 
 4 
The organization of Dutch astronomy at the graduate levels in a NOVA research school is an unqualified 5 
success.  The supplemental research funds provided by the Bonus Incentive Program constitute a 6 
significant addition to the overall funding of the individual institutes (Tables 2.1a and 2.1b).  The national 7 
collaboration in instrumentation (see Table 2.2) enabled by NOVA gives Dutch observational 8 
astronomers access to the most powerful telescopes of the world, a leveraging that would be impossible if 9 
individual institutes were to try to make their own arrangements and contributions.  Collaboration on the 10 
building and maintenance of the largest international facilities is a win-win model for everyone. 11 
 12 
Table 2.1a. Overview of funding origin of Astronomy Institutes 13 

Funding origin Astronomy Institutes 

UvA - funding origin   Total    2003    2004    2005    2006    2007    2008    2009   

 University   12,391 1,026 939 990 2,322 2,176 2,449 2,489 

 NOVA   7,711 1,065 1,065 1,065 1,065 1,084 1,154 1,213 

 NWO/KNAW/ERC  8,788 1,27 881 843 1,507 1,646 1,345 1,296 

 EU + other contracts  1,470 212 296 118 191 203 330 120 

 Total UvA   30,3600 3,573 3,181 3,016 5,085 5,109 5,278 5,118 

 RUG - funding origin   Total    2003    2004    2005    2006    2007    2008    2009   

 University   17,280 1,815 2,413 2,713 2,511 2,612 2,604 2,612 

 NOVA   6,896 592 785 955 1,045 989 1,017 1,513 

 NWO/KNAW/ERC  4,953 310 490 630 713 869 1,013 928 

 EU + other contracts  3,054 351 293 468 483 509 659 291 

 Total RUG  32,183 3,068 3,981 4,766 4,752 4,98 5,293 5,343 

 UL -funding origin   Total    2003    2004    2005    2006    2007    2008    2009   

 University   21,390 2,946 2,708 2,601 2,892 3,111 3,445 3,687 

 NOVA   7,540 965 1,010 1,006 1,106 1,104 989 1,360 

 NWO/KNAW/ERC  10,937 1,220 1,147 1,844 1,424 1,333 2,050 1,919 

 EU + other contracts  3,932 328 364 772 591 818 613 446 

 Total UL  43,799 5,459 5,229 6,223 6,013 6,366 7,097 7,412 

 UU - funding origin    Total    2003    2004    2005    2006    2007    2008    2009   

 University   9,426 1,072 1,053 1,528 1,725 1,553 1,456 1,039 

 NOVA   2,562 410 538 244 412 428 215 314 

 NWO/KNAW/ERC  3,718 245 425 325 425 645 873 779 

 EU + other contracts  1,484 57 90 92 157 300 402 387 

 Total UU  17,191 1,785 2,106 2,189 2,719 2,925 2,946 2,520 

 RU - funding origin   Total    2003    2004    2005    2006    2007    2008    2009   

 University   3,192 242 314 378 559 537 519 643 

 NOVA   1,067 0 0 236 294 157 90 290 

 NWO/KNAW/ERC  2,502 170 405 348 245 305 466 563 

 EU + other contracts  0 0 0 0 0 0 0 0 

 Total RU  6,761 412 719 962 1,098 999 1,075 1,496 

 14 
15 
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Figure 2.1. Overview of development of funding origin of Astronomy Institutes 1 
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Table 2.2 Overview of staffing in Astronomy Institutes 1 

Astronomy at Universiteit van Amsterdam   

 Staff category   2003    2004    2005    2006    2007    2008    2009   

 Tenured staff   11.1    11.7    10.4    11.5    10.6    10.4    10.6   

 Postdoc    9.2    8.7    11.8    12.6    12.6    14.2    11.3   

 PhD students   20.5    18.8    22.3    25.2    23.4    21.8    21.6   

 Instrumentation    0.0    0.0    0.5    1.6    1.6    1.9    2.0   

 Total research   40.9    39.3    45.1    50.9    48.1    48.3    45.4   

 Support staff    3.9    3.8    3.8    3.7    3.3    3.6    3.7   

 NIC Office    1.1    1.0    0.8    0.7    0.9    1.1    1.5   

 2 
Astronomy at Kapteyn Institute at University of Groningen 

Staff category 2003 2004 2005 2006 2007 2008 2009 

Scientific staff 12,3 16,1 18,4 17,5 16,6 17,2 16,1 

Postdoc 7,9 5,1 8,0 8,3 6,8 6,8 7,2 

PhD regular 13,2 17,2 18,7 19,9 17,9 15,0 11,5 

PhD bursary 8,3 8,1 12,6 18,0 20,6 25,7 30,6 

Instrumentation 8,1 10,8 13,6 15,3 16,8 17,5 19,7 

Total research 49,8 57,4 71,0 79,1 78,7 82,2 85,0 

Support staff 7,2 7,2 7,6 7,2 7,2 6,7 7,4 

 3 
Astronomy at University Leiden  

Staff category 2003 2004 2005 2006 2007 2008 2009 

Tenured staff 17.3 17.3 20.0 20.1 21.2 20.4 21.3 

Postdoc 16.7 16.3 19.0 16.3 16.6 24.0 26.6 

PhD students 29.6 32.3 35.3 38.3 43.8 46.2 48.1 

Instrumentation 6.9 6.2 7.1 5.8 6.6 7.8 8.3 

Total research 70.4 72.1 81.4 80.4 88.2 98.4 104.2 

Support staff 7.0 7.0 7.0 7.3 7.6 7.6 7.2 

 4 
Astronomy at Radboud University Nijmegen 

Staff category 2003 2004 2005 2006 2007 2008 2009 

Tenured staff 2.0 2.0 2.0 2.8 3.7 4.3 4.2 

Postdoc 0.0 1.3 3.8 3.5 3.1 2.0 3.8 

PhD students 6.0 6.0 7.3 7.9 5.4 3.9 8.4 

Instrumentation 0.0 0.0 0.3 1.3 1.5 1.5 2.4 

Total research 8.0 9.2 13.5 15.4 13.7 11.6 18.9 

Support staff 0.0 0.4 0.5 1.0 1.5 1.5 2.1 

 5 
Astronomy at the Astronomical Institute of Utrecht University  

Staff category 2003 2004 2005 2006 2007 2008 2009 
Tenured staff 7.2 7.2 8.0 9.5 9.5 9.0 7.0 

Postdoc 5.8 6.5 5.9 9.6 10.9 7.0 5.5 

PhD students 13.1 15.2 16.4 19.0 21.4 22.0 19.4 

Instrumentation 1.0 1.0 1.0 2.4 2.8 2.2 3.0 

Total research 27.1 29.9 31.3 40.4 44.6 40.2 34.9 

Support staff 3.0 3.0 3.0 3.0 3.0 3.0 3.6 

Visiting fellows - - 0.6 0.5 0.5 1.8 0.5 

 6 
 7 
 8 
 9 
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The increased funding available through NOVA has catalyzed a growth of total research staff at all the 1 
member institutions (Table 2.2).  The areas of the growth have differed for the different institutions: 2 
tenured staff at Groningen, Leiden, and Nijmegen; postdocs at Amsterdam, Leiden, Nijmegen, and 3 
temporarily Utrecht; and PhD students at Groningen, Leiden, Nijmegen, and temporarily Utrecht.  Some 4 
of this differente has resulted from internal competition within the Netherlands, e.g., the recruitment of 5 
faculty from one institution by another. 6 

 7 
We regard this internal competition as healthy.  Competition to make great scientific discoveries is the 8 
surest path to research excellence.  Within the Netherlands, the universities must compete with each other 9 
too, but the national contest must maintain collegiality, lest it undermines the cooperation needed to excel 10 
on the international level. The NOVA leadership has steered a wise course to maintain cooperation in an 11 
atmosphere of friendly competition among the member University partners. 12 
 13 
Table 2.3. Overview of output of Astronomy Institutes 14 

 15 
 16 
The effect on research productivity is most marked in the growth of the total number of publications in 17 
refereed journals (Table 2.3).  In some cases, e.g., Leiden, this growth has come at the expense of a decline 18 
in the annual number of non-refereed publications, but the Committee does not regard this as a weakness 19 
because papers from conference proceedings are not generally widely read or cited.  For the visibility of 20 
the institution, it is more important that researchers attend conferences to give invited or contributed 21 
presentations.   In astronomy, whether they write up their presentations for the proceedings is usually 22 
secondary. 23 
 24 
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There is only one aspect to this synergy that the IRB feels is less than perfect in the Netherlands.  The 1 
laboratories represented by ASTRON and SRON are national resources.  But the cohesiveness between 2 
these two institutions and the five research universities could be better.  The IRB recommends that 3 
better formal relations be established between the research universities under the NOVA 4 
umbrella and ASTRON and SRON. Addressing this concern may require inter-agency initiative as well 5 
as the professional interactions that happen under the auspices of the National Committee on Astronomy. 6 
 7 
Use and availability of funding 8 
 9 
The decision to allocate about half of the total NOVA resources to building forefront facilities has yielded 10 
the single largest impact of the bonus incentive program: the ascendance of Dutch astronomers from 11 
supporting players to leading providers of cutting-edge optical/infrared instrumentation.  The effective 12 
leveraging of NOVA resources has helped to enhance the Netherlands status in ESO and ESA, as well as 13 
gained it the highest levels of access to the great international projects in astronomy of the present era: 14 
ALMA, JWST, E-ELT, SKA, LISA. 15 
 16 
The consequences of a discontinuance of bonus incentive funding beyond 2013 would therefore be dire: 17 
 18 

 It would threaten the strategic cohesion of Dutch astronomy so painstakingly achieved by NOVA 19 
over the past decade. 20 

 It would cripple the Dutch science program for ALMA just when this major international facility 21 
is scheduled for completion. 22 

 It would probably lead to a flight of the best Dutch researchers to greener pastures. 23 

 It would reduce by half the astronomy PhD production.  If the quantity were kept high by digging 24 
deeper into the talent pool, there would be a serious erosion of the quality of the science done by 25 
young Dutch astronomers. 26 

 Without the current optical/infrared instrumentation group funded by NOVA, Dutch 27 
astronomers would be relegated to mere users of other people‟s facilities, with a precipitous drop 28 
in the knowledge of how to exploit the associated instruments and how to build the next 29 
generation of improvements that drive scientific breakthroughs, particularly those anticipated for 30 
the E-ELT. 31 

 The opportunity may be lost of leveraging the lessons learned in building and using LOFAR into 32 
pioneering cosmological explorations with the SKA. 33 

 34 
Recommendations of interim evaluation of 2002-2003   35 
 36 
In 2003, the IRB recommended that NOVA should continue the practice of overlap appointments to ease 37 
relatively young scientists into responsible positions in the university research programs.  We are pleased 38 
to report that this advice has been followed with the advantageous result depicted in Figure  6. 39 
 40 
The IRB also recommended in 2003 that tenure-track appointments be created for young scientists.  We 41 
note that such appointments have occurred with NOVA support, and it is time that some of the salaries 42 
be absorbed back into the University structures. 43 
 44 
The IRB considered the 2003 ratio of temporary positions (postdocs and PhD candidates) to permanent 45 
positions very desirable and suggested that the ratio be maintained.  This has happened to the extent that 46 
it is possible to recruit qualified candidates. 47 
 48 
The IRB in 2003 thought it useful to make some joint temporary appointments between ASTRON, 49 
SRON, and the participating universities.  These refer primarily to scientific personnel, e.g., Ger de Bruyn 50 
from ASTRON with a joint appointment at RUG, rather than technical staff.  The most notable example 51 
of the latter is the establishment of a group housed at ASTRON in optical/infrared  instrumentation.  52 
The present IRB endorses the agreement by the NOVA Board that the optical/infrared 53 
instrumentation group should move to Utrecht, providing UU commits to supplying sufficient 54 
resources to maintain the high productivity on a continuing basis. 55 
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 1 
The IRB noted in 2003 the proximity of SRON and UU, which offers a particularly attractive opportunity 2 
to make joint appointments.  The present IRB makes the same note and encourages the 3 
administrations of UU and SRON to take action to increase their cohesiveness. 4 
 5 
Finally, we reiterate the concern of the IRB in 2003: “Even though phase 2 will extend NOVA‟s lifetime 6 
to 10 years, there is already the need to look beyond that horizon.  Some fixed-term appointments will 7 
need to be made, …  Moreover, the attractiveness of senior positions (e.g., new overlap appointments) to 8 
distinguished candidates from abroad will depend on a clear perception that the successful impetus 9 
provided by NOVA will not dissipate but will be a springboard for further enhancements of Dutch 10 
astronomy.” 11 
 12 
Summary of recommendations 13 
 14 
1. The IRB encourages the NOVA institutes to do better in terms of promoting gender equality at staff 15 

levels. 16 
2. The IRB recommends that the faculty numbers at RUN and UU be increased to more closely 17 

approaching critical mass. 18 
3. The IRB recommends that the NOVA institutes consider recruiting young theorists who have original 19 

ideas in different fields and have a capacity to make connections between these fields, and who take a 20 
more first-principles approach to the formulation and solution of problems. 21 

4. The IRB recommends that better formal relations be established between the research universities 22 
under the NOVA umbrella and ASTRON and SRON. 23 

a. The IRB endorses the agreement by the NOVA Board that the optical/infrared 24 
instrumentation group should move to Utrecht, providing UU commits to supplying 25 
sufficient resources to maintain the high productivity on a continuing basis. 26 

b. The IRB especially encourages the administrations of UU and SRON to take action to 27 
increase their cohesiveness,  28 

c. The IRB commends the healthy relationship that has grown between RUG and SRON in the 29 
construction of Band 9 receivers for ALMA and hopes that such collaboration will continue 30 
in the future. 31 

5. The IRB encourages the establishment of a mechanism in the Netherlands to ensure the long-term 32 
viability of the NOVA research school beyond the episodic renewal schedule of the Bonus Incentive 33 
Scheme. 34 

  35 

3.  ASSESSMENT AT INSTITUTIONAL LEVEL   36 

 37 
In assigning numerical scores, the Committee adopted the following metric for “world leading” on the 38 
QANU scale.  In each category – quality, productivity, social relevance, and viability – the peer group for 39 
comparison were the top 25 to 50 astronomy departments in the world.  If an institute ranked among the 40 
top 25 or close to it, it would receive a grade of 5.0; among the top 50 or close to it, a grade of 4.5; etc.   If 41 
one supposes that 40% of the top departments are in the United States, a possible translation of the 42 
yardstick is the top 10 to 20 astronomy departments in the United States.  A grade of 4.0 – “internationally 43 
competitive” on the QANU scale – should be considered in this exalted context and a spur for 44 
international advancement; i.e., with some effort and encouragement, entrance to the top 50 globally 45 
could be achievable.  Of course, improvement is possible and desirable even with a grade of 5.0.  46 

47 
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3A. ASSESSMENT AT INSTITUTIONAL LEVEL  - UvA 1 
 2 
University:  University of Amsterdam UvA 3 
Faculty:  Faculty of Science 4 
Institute:  Astronomical Institute Anton Pannekoek 5 
 6 

QUALITY: 5.0 7 

 8 
1. The institute  9 
 10 
The mission of the Astronomical Institute Anton Pannekoek (API) at the University of Amsterdam 11 
includes the mission of the Netherlands Research School for Astronomy (NOVA): carry out frontline 12 
astronomical research and train young astronomers to the highest international level. In addition, the 13 
API‟s mission includes excellence in teaching and disseminating astronomy in a broader sense. 14 
The quality of the people working at API and of the conditions in which they work is viewed as central to 15 
its mission. According to the self-evaluation, by fostering an intellectual climate attractive to very good 16 
scientists at all stages of their careers and a social climate of collegiality and cooperation, in 2004-2009 API 17 
has continued to attract and retain scientists who are among the best in their fields. 18 
 19 
Research at the institute is concentrated in two programmes: 20 

1. High Energy Astrophysics (HEA; neutron stars and black holes), and  21 
2. Low Energy Astrophysics (LEA; star formation and exoplanets).  22 

These programmes correspond to Networks 3 and 2 of NOVA (and helped define them, when API co-23 
founded NOVA). Both programmes have their roots in work at API in the 1970‟s in stellar and binary 24 
evolution. 25 
 26 
Director of the Astronomical Institute Anton Pannekoek is Michiel van der Klis. Programme 1 (HEA) is 27 
led by Van der Klis & Wijers. Programme 2 (LEA) is led by Rens Waters The Institute management 28 
further comprises a business manager, a Master director and a Bachelor coordinator. 29 
 30 
The fulltime full professors (Van der Klis, Waters and Wijers) have the roles of institute director and 31 
programme leaders. They meet weekly to discuss local and national strategic and organizational matters. 32 
Director and business manager also meet weekly to discuss organizational and administrative matters. 33 
Several times per month at „info-coffee‟, relevant developments are discussed with all interested within 34 
API, including students and postdocs. Six-weekly staff meetings are held with available tenured staff, and 35 
teaching is coordinated biannually with all tenured scientific staff. The management style is reported to be 36 
informal, with a flat organizational structure. According to the self-evaluation, decisions are nearly always 37 
reached by general agreement, and motivation derives from shared goals and outlook, the drive of the 38 
people involved and a strong institutional cohesion. 39 
 40 
 41 
2. Academic reputation 42 
 43 
The self-evaluation report states that the Astronomical Institute Anton Pannekoek holds the international 44 
position of a respected, very good and active but quite small research institute. It is an attractive place for 45 
astronomers from all over the world, because of its excellent reputation, open scientific and intellectual 46 
climate, interesting colleagues and good access to the best research facilities, largely thanks to the national 47 
arrangements in which API takes part. The Amsterdam location is also a benefit.  48 
 49 
API scientists received numerous prizes and awards, and have held positions on various boards and 50 
committees. Two of the three active full professors are members of the Dutch Royal Academy (KNAW), 51 
which has a total of five active astronomy members. Editorships include Science (up to 2008) and MNRAS. 52 
Invited reviews at conferences are numerous. There have been hundreds of guest researchers at API in 53 
2004-2009. In earlier reviews, API research was rated very highly, „absolutely world-class‟. 54 
 55 
 56 
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3. Quality and scientific relevance of the research 1 
 2 
API‟s two main research lines are reported to show considerable and continuous evolution. In both fields, 3 
the emphasis has shifted and as the programmes branched out into new areas, other topics had to 4 
disappear.  5 
 6 
In HEA (Network 3), optical and X-ray astronomy of X-ray binaries (slow accreting pulsars, bursts) has 7 
over the years been branching out to kHz QPOs and accreting millisecond pulsars, radio pulsars, gamma-8 
ray bursts, XRB/AGN relativistic jets, and neutron star physics (magnetars, gravitational waves) with 9 
further evolution towards astroparticle physics.  10 
 11 
In LEA (Network 2), the emphasis gradually shifted from late stages of stellar evolution towards 12 
formation of stars and planets, and exoplanets. Formation and evolution of massive stars forms a 13 
connecting theme. In the report this area is discussed in LEA, but it forms part of HEA as well: massive 14 
stars are compact-object progenitors, sources of GRBs, and high-mass XRB mass donors. Topics 15 
discontinued in 2004-2009 are star-cluster dynamics, stellar encounters and oscillations, neutrino transport 16 
in supernovae, and binary evolution.  17 
 18 
Out of API‟s 511 HEA and 159 LEA refereed papers in 2004-2009, 446 and 127 (87 and 80%), 19 
respectively, appeared in the three top disciplinary journals. An additional 28 and 2, respectively, appeared 20 
in Nature or Science. In all, 603 of the 670 API papers (90%) appeared in the top-10 percentile of journals. 21 
 22 
 23 
4. Resources 24 
 25 
In 2009 the Astronomical Institute Anton Pannekoek (API) of the Universiteit van Amsterdam consisted 26 
of 45.4 research staff of whom 10.6 had permanent or tenure track positions and 34.9 had temporary 27 
positions. Table 1 provides an overview of the development of the research staff at API over the period 28 
2003-2009, in full-time equivalents (fte) research time, and the distribution of staff over the categories 29 
tenured, postdoc, PhD student, and staff working on scientific instrumentation 30 
 31 
Table 1. Overview of the research staff 32 

Astronomy at Universiteit van Amsterdam   

 Staff category   2003    2004    2005    2006    2007    2008    2009   

 Tenured staff   11.1    11.7    10.4    11.5    10.6    10.4    10.6   

 Postdoc    9.2    8.7    11.8    12.6    12.6    14.2    11.3   

 PhD students   20.5    18.8    22.3    25.2    23.4    21.8    21.6   

 Instrumentation    0.0    0.0    0.5    1.6    1.6    1.9    2.0   

 Total research   40.9    39.3    45.1    50.9    48.1    48.3    45.4   

 Support staff    3.9    3.8    3.8    3.7    3.3    3.6    3.7   

 NIC Office    1.1    1.0    0.8    0.7    0.9    1.1    1.5   

 Research in Network 2: formation of stars and planetary systems   

 Staff category   2003    2004    2005    2006    2007    2008    2009   

 Tenured staff    3.0    3.9    3.4    4.4    4.3    4.2    4.2   

 Postdoc    4.9    4.0    3.8    1.8    1.0    1.0    0.9   

 PhD students   10.0    7.5    6.3    5.4    4.0    3.9    4.3   

 Total research   18.0    15.4    13.5    11.7    9.3    9.1    9.4   

 Research in Network 3: astrophysics of compact objects    

 Staff category   2003    2004    2005    2006    2007    2008    2009   

 Tenured staff    8.1    7.9    7.0    7.1    6.3    6.2    6.4   

 Postdoc    4.3    4.8    8.1    10.8    11.6    13.2    10.4   

 PhD students   10.5    11.3    16.0    19.8    19.4    17.9    17.4   
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 Total research   22.9    23.9    31.1    37.7    37.2    37.3    34.1   

 Staff working on instrumentation projects   

 Staff category   2003    2004    2005    2006    2007    2008    2009   

 Tenured staff    0.0    0.0    0.0    0.0    0.0    0.0    0.0   

 Postdoc    0.0    0.0    0.0    0.0    0.0    0.0    0.0   

 PhD students    0.0    0.0    0.0    0.0    0.0    0.0    0.0   

 Instrumentation    0.0    0.0    0.5    1.6    1.6    1.9    2.0   

 Total research    0.0    0.0    0.5    1.6    1.6    1.9    2.0   
 1 
In the period under assessment there were 3 new full-time tenure appointments, 4 retirements and 3 2 
departures (some of part-time staff), resulting in a drop in scientific staff of 1.1 fte to currently 10.6 fte. 3 
Temporary scientific staff (postdocs and PhD students) rose from ~15 to ~28 fte in HEA (Network 3) 4 
due to success in obtaining NWO and EU funding. In LEA (Network 2), due to a combination of 5 
circumstances (including cyclic NOVA funding) there was a decrease from ~15 to ~5 fte, but funding has 6 
been obtained for 6 new appointments, of which 2 were already made. 7 
In terms of wages and social costs, 2/3 of all staff is paid from external sources (mostly NOVA, NWO, 8 
EU). The total API budget (2009) including instrument expenditures and university overheads1 is about 9 
5.1 M€. Of this, 2.5 M€ is provided by the University of Amsterdam (UvA) (1.3 M€ for overheads, 1.2 M€ 10 
paying salaries, social costs, materials and services), and 2.6 M€ by external sources (1.2 M€ NOVA, 1.4 11 
M€ NWO/KNAW/EU). 12 
 13 
The three main resources for funding of the research staff are direct funding from the university (29%) 14 
and the NOVA Grant (19%), research grants from various NWO programmes, KNAW, and 15 
collaborations with ASTRON and SRON (45%), research grants from the EU and ERC (4%) and other 16 
sources (3%). The percentages are for 2009. The fraction of research funding through external grants, 17 
mainly from NWO, increased from 24% in 2003 to 46% in 2009. 18 
Table 2a shows the origin of funding for the research staff salaries at API over the period 2003-2009.2  19 
 20 
Table 2a. The origin of funding of the research staff salaries at API over the period 2003-2009, in units of k€ 21 

Anton Pannekoek Institute 

Funding research staff   2003    2004    2005    2006    2007   2008   2009   

 University    989    898    750    981    963    870    812   

 NOVA    662    679    620    475    417    384    534   

 NWO / KNAW    551    526    971    1125    1086   1417   1289   

 EU / ERC    20    60    60    124    69    40    115   

 Other    38    85    97    183    284    226    87   

Total (in k€) 2260 2248 2498 2887 2818 2936 2837 

 22 
The NOVA self-evaluation report also provided Table 2b, showing the total expenditures when overhead, 23 
support staff, contribution to instrument program, NIC, travel and material budget are added. For the 24 
University of Amsterdam (UvA) this table lists the funds received from the Ministry of OCW including 25 
the UvA share of the interuniversity instrumentation program for which NOVA is responsible, 26 
accounting for a larger difference. 27 
 28 
Table 2b. Origin of funding for total expenditures over the period 2003-2009, in k€ 29 

Anton Pannekoek Institute   

Funding origin    2003    2004    2005   2006    2007    2008    2009    Total   

 University   1,026    939    990   2,322    2,176    2,449    2,489   12,391   

 NOVA   1,065   1,065   1,065   1,065    1,084    1,154    1,213    7,711   

                                                 
1
 University of Amsterdam full cost, not comparable nationally. 

2
 Due to accounting differences, the amounts are not comparable between universities or years. 
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 NWO/KNAW/ERC   1,270    881    843   1,507    1,646    1,345    1,296    8,788   

 EU + other contracts    212    296    118    191    203    330    120    1,470   

 Total UvA   3,573   3,181   3,016   5,085    5,109    5,278    5,118    30,360   
 1 
 2 
API scientists have been successful in securing considerable funding in highly competitive programmes 3 
ran by, primarily, NWO and EU/ERC, and have also participated successfully in the definition and 4 
execution of the research programmes funded by NOVA. 5 
 6 
In addition to the NOVA funding, programmes that were active in this period included various other 7 
grants: 1 Spinoza, 1 VICI, 2 VIDIs, 7 VENIs, 2 NWO/EU computational astrophysics grants, an ERC 8 
start grant, 2 EU Training Networks, an EU Descartes prize, plus individual NWO AIO/PD and EU 9 
Marie Curie Fellowships. API obtained 0.3 M€ funding from foreign national research agencies (Canada, 10 
Taiwan, Luxembourg) and ESO. Towards the end of 2009 a 3.5 M€ Advanced ERC grant and a 0.8 M€ 11 
VIDI grant were secured. 12 
 13 
Trends in personnel funding are dominated by the big (140%) increase in NWO/EU funding in 2004-14 
2009 (vs. a NOVA average of 81%). In the university budget there is gradual erosion. 15 
 16 
In addition to these personnel grants, API scientists secured funds and fulfilled important roles instrument 17 
projects. Sources of funding include NOVA, NWO and ESO; UvA provided cash funding to SPHERE 18 
and X-Shooter. 19 
API scientists have also been successful in obtaining observing time on major facilities in strong 20 
competition, either as guaranteed time for building instruments or through open international 21 
competition.  22 
 23 
 24 
5. PhD Training 25 
 26 
PhD education is considered important at API. Students meet with supervisors frequently to discuss 27 
research. Progress is monitored explicitly yearly. In addition to NOVA‟s fall school, there are presentation 28 
courses, courses in scientific paper writing and a seminar on the research job market. PhD students are 29 
encouraged and funded to visit and present their work at 4-6 international scientific conferences in their 4-30 
year career, and in their last year to take a tour of universities abroad. 31 
 32 
Nearly all PhD students finish successfully (100% in 2004-2009) and usually (just) within 4 years, with the 33 
actual defence a few months later. It is noted in the self-evaluation that as research is not fully predictable, 34 
some thesis projects have to be curtailed to end within 4 years, where scientifically it would have been 35 
better to extend them by a short time span. 36 
 37 
According to the self-evaluation report, PhDs from API compete successfully for prestigious postdoc 38 
positions worldwide.  39 
 40 
 41 
 42 

PRODUCTIVITY: 4.5 43 

 44 
6. Productivity 45 
 46 
Table 3 shows the data on publications from the API, as provided in the NOVA self-evaluation report. 47 
 48 
Table 3. Number of publications in 2004-2009 49 

UvA Type publication 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Total   

 Refereed publications   96 124 113 134 100 119 138 115 98 125 1162 

 Non-ref publications   102 69 90 119 118 93 158 120 116 114 1099 
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 PhD theses   3 8 6 1 8 3 5 6 5 6 51 

 Outreach articles   1 1 1 3 0 0 1 1 0 0 8 

 Total   202 202 210 257 226 215 302 242 219 245 2320 
 1 
According to the Kamphuis & van der Kruit (2010) ADS citation study, which was provided separately on 2 
the NOVA website, overall citation impact ratios are quite good. Recently they hover around 2.1 with an 3 
upward trend, in the top of the excellent range covered by the NOVA institutes. 4 
 5 
In 2004-2009, just over 5 PhDs were granted per year. Based on PhD projects in progress and funding 6 
secured, a slight rise in the number of PhDs granted is expected, with an expected average of 7 per year. 7 
 8 
The institute‟s productivity strategy is described in the self-evaluation report as follows: „API scientists are 9 
intrinsically motivated to produce science, so the most effective policy to ensure productivity is to 10 
facilitate them in their research. This is what API strives to do in all its policies.‟ 11 
 12 
 13 
 14 

SOCIETAL RELEVANCE: 4.5 15 

 16 
7. Societal Relevance 17 
 18 
The societal relevance of work at the API is presented in the light of mankind‟s curiosity and the value of 19 
rationality. The view of the universe astronomers help to provide is deemed important in making us 20 
understand ourselves and our place in the world. 21 
 22 
Outreach is needed to reach the wider community. API states that it takes this seriously. There is a new 23 
educational observatory with two domes on the building‟s roof, there are ties with the Planetarium at the 24 
Artis zoo, and staff and students teach enrichment programmes in local schools. Astronomers also take 25 
part in evening lecture series, and starting 2010 there will be a university-wide „Astronomy for everyone‟ 26 
course. There are plans for monthly public evenings at the new observatory and for a secondary school 27 
teaching programme. 28 
 29 
The popularization office NOVA Information Center is based at the University of Amsterdam. 30 
 31 
It is stated that API researchers play various roles in the valorization aspects of astronomy described in 32 
the overall NOVA self-evaluation, such as high-tech telescope development. 33 
 34 
 35 
 36 

VITALITY AND FEASIBILITY: 4.5 37 

 38 
8. Strategy 39 
 40 
The institute reports that it has been prominent in national strategy-setting boards such as NCA, NOVA 41 
and NWO in 2004–2009. However, new NWO governance policies will lead to diminished influence on 42 
the boards of ASTRON (expertise institute for radio astronomy) and SRON (for space research). 43 
API‟s strategies are linked to the strategies of NOVA, national NCA and European ASTRONET, which 44 
it helps shape.  45 
 46 
Some important points are: 47 
 Both in the areas of Networks 2 and 3 the Netherlands are making large investments (LOFAR, 48 

Herschel, NOVA instruments) and the time to reap the fruits of those investments is here. 49 
 NOVA, NWO-VI, ERC, ITN and NWO-EW funding makes it possible to employ the non-tenured 50 

researchers to do this. 51 



 21 

 The University of Amsterdam‟s Science Faculty spearhead areas Astroparticle Physics and e-Science 1 
provide additional opportunities. 2 
 3 

Strategic aims relating to science are: Continue to collaborate closely with ASTRON on radio pulsars, 4 
while striving for a radio-pulsar tenured position; with LOFAR diversify into other areas of radio HEA. 5 
Maintain link with exo-planetary research in national (NOVA and SRON) contexts and continue to 6 
explore opportunities in relation to high-profile areas of astrochemistry and astrobiology while striving for 7 
tenured staff expansion in exo-planets. In spacebased HEA, the risk of reliance on the single research 8 
thread of bright X-ray binaries was recognized early and considerable diversification already took place. 9 
 10 
With respect to non-science issues, strategic points are: The issues with open workspaces, ICT support 11 
and non-EU hiring problems mentioned in the SWOT (see below) fortunately have all become priorities 12 
for the Science Faculty. It must be accepted that some workload issues are unavoidable; continue to be 13 
very critical in accepting additional non-core tasks. Tie in with upcoming 2011-2020 national strategy cycle 14 
(NWO, NCA) by having API town hall meeting(s) on strategy. Improve staffing at secretaries‟ (in 15 
progress). Build a better website (in progress). 16 
 17 
 18 
9. SWOT analysis 19 
 20 
According to the self-evaluation, strengths include: 21 
 Very good people.  22 
 A culture that fosters good science and attracts very good scientists. The Amsterdam location helps. 23 
 4-yr PhD projects finish on schedule, many PhDs go on to good research positions.  24 
 A strong track record and international as well as national reputation.  25 
 Good access to major observational facilities.  26 
 Academic freedom in a small-scale and flexible setting. 27 
 Well positioned in the Netherlands research landscape; API participates in directing most national 28 

astronomical research and funding organizations in the Netherlands.  29 
 Proximity of and interaction with other top research institutes.  30 
 31 
Weaknesses include: 32 
 Reliance on insecure sources of funding for tenured staff makes financial and career planning hard 33 

and leads to frugal levels of internal support staff.  34 
 Small tenured staff combined with high ambition levels leads to high workloads.  35 
 Retirements create no vacancies due to overlaps already in place; consequently less budgetary and 36 

scientific flexibility. 37 
 Radio pulsar work lacks tenured staff.  38 
 Open office space in new building is too noisy.  39 
 Internal communication on scientific strategy bears improvement.  40 
 Inadequate, centralized, ICT support.  41 
 Red tape makes employing non-EU researchers difficult.  42 
 Website needs improvement. 43 
 44 
Opportunities include: 45 
 Astronomy is in a golden age worldwide and provides many opportunities for scientific discovery, 46 

some of which are opening up now (GRAPPA; the LOFAR Transients Key Project).  47 
 There are additional obvious scientific opportunities that have not been fully grasped by API yet in 48 

radiopulsar and in exo-planet research; in both areas API is extremely well-positioned based on 49 
existing research lines and people present but limited by finances. A newly emerging opportunity is 50 
astrochemistry. 51 

 The Netherlands are committed to remain in the forefront of astronomy internationally, with 52 
appreciable national investments in astronomical instrumentation.  53 

 API can reap the fruits of these investments as originators and participants in many of these projects.  54 
 Science Faculty affirmative action programme provides hiring opportunities for female scientists.  55 
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 1 
Threats include: 2 
 The Science Faculty has financial difficulties. New financial model implies a strong reliance on 3 

performance-related income for paying tenured staff.  4 
 Some tendency towards more emphasis on larger organizational units within UvA may threaten the 5 

flexible, lean and mean structure characterizing API.  6 
 Bureaucracy and formal accountability requirements are on the rise, eating up staff time and 7 

disrupting focus. 8 
 Open workspaces in the new building are adversely affecting PhD and postdoc effectiveness, and may 9 

affect staff retention and hiring power.  10 
 NWO Open Competition remains too tightly funded, limiting research opportunities for staff not in 11 

the correct age brackets for NWO personal grants.  12 
 Bright source X-ray astronomy after RXTE relies on ASTROSAT, which is not yet operational. 13 
 14 
 15 
 16 
10. Robustness and stability 17 
 18 
Many API tenured staff members, the institute reports, are always in the process of directing their 19 
research towards promising new areas, keeping their work at the international forefront, in some cases 20 
helping to identify those areas and defining the forefront. The system of national and NOVA strategy 21 
definition in which API staff play a prominent role prevents fragmentation and helps to maintain 22 
common focus. 23 
 24 
In the area of financial viability a key resource is the direct financing of API by the university, used to 25 
employ tenured staff. This funding used to be low compared to the sum of tenured staff salaries, and with 26 
shrinking overall budgets that has was causing considerable difficulties and concern for API‟s future. A 27 
new financial system of the Science Faculty of the University of Amsterdam has become operational in 28 
January 2010. It is based on full-cost accounting and performance-based resource allocation, with 29 
performance elements such as teaching effort and external funding levels. While this again produces 30 
considerable uncertainties with respect to direct funding, particularly given a difficult financial situation of 31 
the Faculty as a whole, the API is hoping to maintain its direct financing level. As the reference in all 32 
calculations is past performance, already high, and some performance indicators are comparative, this will 33 
not be easy. 34 
 35 
The most important resource, according to the self-evaluation report, is good people. Future viability of 36 
API relies on a continuing ability to attract and retain excellent researchers. As excellent people attract 37 
other excellent people, and the API‟s intellectual climate and management philosophy are also attractive to 38 
researchers, API is confident in this regard. 39 
 40 
External funding opportunities and access to research facilities are reported to be good: the competitive 41 
funding programmes are continuing, new opportunities have arisen in astroparticle physics and 42 
astrochemistry, and API scientists are well positioned with respect to new facilities coming online over the 43 
coming years.  44 
 45 
Areas of concern related to infrastructure are red tape when employing people from abroad (particularly 46 
from outside the EU), centralized and protective ICT support and open workspaces in the new building. 47 
The new Amsterdam Expat Center is helping with immigration bureaucracy. The issues of ICT support 48 
and workspaces are being addressed but have not yet been resolved. 49 
 50 

51 
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3B. THE UvA CONTRIBUTION TO THE NOVA NETWORKS  1 

 2 
 3 
Programme:    The UvA contribution to the NOVA networks 4 
Research staff 2009:  45.4  fte 5 
 6 
 7 
Description of the UvA contribution to the NOVA networks 8 
 9 
Network 2. Formation of stars and planetary systems (LEA) 10 
 11 
In LEA, the emphasis has gradually shifted from late stages of stellar evolution towards formation of stars 12 
and planets, and exoplanets. Formation and evolution of massive stars falls is included in this programme, 13 
though it has ties with HEA as well. 14 
 15 
For this programme, the nearby future will be dominated by harvesting of the HERSCHEL results in the 16 
areas of protostar chemistry and gas and dust in proto-planetary disks, and by the use of X-Shooter and 17 
FLAMES for studies of young embedded stars and evolved massive stars. From 2011 onwards, SPHERE 18 
will produce high-angular-resolution images of proto-planetary disks in scattered light, while ALMA will 19 
provide images of the cold gas and dust in these disks. By 2013 MATISSE (NSE App. F) will become 20 
available and image for the first time the dust in the disks‟ inner few AU.  21 
While these new observational results come in, new models for the structure and evolution of proto-22 
planetary disks, and for the stellar winds of massive stars will be developed and confronted with data. 23 
 24 
The long-term perspective is considered exciting: in space, MIRI on the James Webb Space Telescope and 25 
SPICA-SAFARI will present improvements in sensitivity. On the ground, E-ELT opens a new era of 26 
astronomy. These will further the study of exo-planets, planetary system formation, and the evolution of 27 
the most massive stars in galaxies out to high redshifts. 28 
 29 
 30 
Network 3. The astrophysics of black holes, neutron stars and white dwarfs (HEA) 31 
 32 
Over the years, in HEA optical and X-ray astronomy of X-ray binaries (slow accreting pulsars, bursts) has 33 
been branching out to kHz QPOs and accreting millisecond pulsars, radio pulsars, gamma-ray bursts, 34 
XRB/AGN relativistic jets, and neutron star physics (magnetars, gravitational waves), with further 35 
evolution towards astroparticle physics. 36 
 37 
Research takes place in the following subgroups: 38 
 Gamma ray bursts 39 
 Accreting compact objects 40 
 Radio pulsars and magnetars. 41 

 42 
In the years to come, the chase for high-z GRBs and the spectroscopy of GRB environments will receive 43 
a boost with the X-Shooter guaranteed-time programme. Research will continue in GRB relativistic shock 44 
physics by modelling and multi-waveband observations; close collaboration between API GRB and 45 
XRB/AGN jet teams is planned. 46 
 47 
LOFAR enters the harvesting phase. A mostly unexplored new window will be opened on explosive 48 
transients. LOFAR will also provide an unprecedented census of nearby weak radiopulsars, with the 49 
discovery of hundreds of new pulsars predicted. 50 
 51 
Harvesting of the results of orbiting high-energy observatories is in full swing and will continue over the 52 
coming years. Some aspects of bright Xray binary research enter a transition stage, with India‟s 53 
ASTROSAT taking over from the US RXTE. In the long term IXO will provide a quantum leap in high-54 
energy astrophysics observational capability. 55 
 56 
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Theoretical programmes on jets (high-energy emission) and neutron star surface phenomena and 1 
gravitational waves are expected to bear fruit over the next several years and tie in closely with various 2 
observational opportunities. 3 
 4 
In the longer term, the GRAPPA astroparticle effort is expected to come to full bloom with strong API 5 
involvement. LOFAR work will prepare researchers for taking on similar roles in SKA, and multi-6 
wavelength interests can lead to roles in the science of IXO and E-ELT. If selected this will include an 7 
API international co-PI in the E-ELT instrument project OPTIMOS-EVE.  8 
 9 
 10 
Assessment of the UvA contribution to the NOVA networks 11 
 12 
Quality                                     5.0 13 
 14 
Productivity                             4.5 15 
 16 
Societal Relevance                    4.5 17 
 18 
Viability and feasibility             4.5 19 
 20 
The Anton Pannekoek Institure of the University of Amsterdam has emerged as strong as ever from two 21 
important transitions in its distinguished history – the change of leadership from Prof. van den Heuvel to 22 
Prof. van der Klis and the occupation of a new building. Its focus remains in high energy astrophysics but 23 
it is wisely moving into new territory including imaging spectroscopy of protoplanetary disks, the study of 24 
radio pulsars and other transient sources using LOFAR and involvement in a Japanese X-ray satellite 25 
called Astro-H. The Institute has hired wisely and recovered from the loss of some key personnel, and 26 
the current faculty are conspicuously maintaining the stimulating and supportive research atmosphere for 27 
which UVa is famous. The strength and curiousity exhibited by the postdocs was quite noticeable. Some 28 
thought should be given to bolstering the burgeoning effort in low energy astrophysics and to 29 
collaboration with members of the physics department in particle astrophysics. Important strides have 30 
been made in public outreach, including the installation of a modern observatory on the site, and this is an 31 
area where further growth should be encouraged. 32 
 33 
 34 
 35 
 36 
 37 
 38 
 39 
 40 
 41 
 42 
 43 
 44 
 45 
 46 
 47 
 48 
 49 
 50 
 51 
 52 
 53 
 54 
 55 
 56 



 25 

4A. ASSESSMENT AT INSTITUTIONAL LEVEL - RUG 1 
 2 
University: Rijksuniversiteit Groningen (University of Groningen) RUG 3 
Faculty:  Faculty of Mathematics and Natural Sciences (FMNS) 4 
Institute: Kapteyn Astronomical Institute 5 
 6 
 7 

QUALITY: 4.0 8 

 9 
1. The institute  10 
 11 
Head of the Kapteyn Astronomical Institute is the scientific director (until December 2005 Prof. P.C van 12 
der Kruit, since December 2005 Prof. J.M. van der Hulst), who reports to the Dean and the Faculty 13 
Board. At the national level, the institute is part of the Netherlands Research School for Astronomy 14 
(NOVA). The scientific directors of the five member institutes of NOVA constitute the Board of NOVA. 15 
The organizational structure of the Kapteyn Astronomical Institute is such that all of the permanent 16 
scientific staff report directly to the Director, because the institute consists of one base research unit. The 17 
scientific director is supported by a deputy director, normally the director of education (until December 18 
2005 Prof. J.M. van der Hulst, since December 2005 Prof. P.D. Barthel), and by an Advisory Board 19 
constituted of delegates of the scientific staff, non scientific staff, PhD students and under-graduate 20 
students. In addition there are monthly staff meetings to discuss matters of general interest to the 21 
Institute. The Kapteyn Astronomical Institute is a single “research unit”. The staff is not explicitly divided 22 
according to predefined research programmes, but maintains a flat organizational structure. This enables 23 
the scientific staff to address new scientific challenges quickly and adequately by joining their talents in 24 
small teams of differing composition and allows not only crossing the boundaries between areas within 25 
astronomy, but also stimulates cross fertilization with other disciplines such as Mathematics and 26 
Computer Science, and Theoretical and Applied Physics, leading to exciting interdisciplinary projects.  27 
 28 
The mission of the Kapteyn Astronomical Institute is to perform front-line research in astronomy, 29 
astrophysics and related fields and to provide an excellent educational environment for both graduate and 30 
undergraduate studies. The Institute‟s policy and strategy are linked to those of NOVA. Particular focus 31 
is on strengthening its research potential and concentrating on timely scientific areas in which its staff can 32 
play a leading role at a national and international level. In the period just preceding 2004, five new staff 33 
members were hired with this perspective in mind. Next to this, outreach to the general public and to 34 
schools is considered important and receives dedicated attention. 35 
 36 
The central theme of the research carried out within NOVA is „The life-cycle of stars and galaxies: from 37 
high-redshift to the present‟. It is organized along the following three interconnected Networks: (1) 38 
„Formation and evolution of galaxies: from high-redshift to the present‟ (2) „Formation of stars and 39 
planetary systems‟, and (3) „The astrophysics of black holes, neutron stars and white dwarfs‟. Each inter-40 
university network is led by five to six key researchers with strong international reputations. The research 41 
at the Institute focuses on four research areas: 1a: Cosmology, including charting the Epoch of 42 
Reionisation (EoR) and the large scale structure in the Universe, and issues related to Dark Matter at 43 
various scales; 1b: Galaxies, in particular probing and understanding their structure and evolution as a 44 
function of environment and cosmic time using dynamics, lensing, integrated and resolved stellar 45 
population studies, „Galactic archaeology‟, i.e. probing evolving structures in the Milky Way and nearby 46 
galaxies which are responsible for building the disk and the halo, and studying the nuclear as well as global 47 
gas and stellar content of galaxies in a range of environments; 2: Star and Planet Formation, in particular 48 
high mass star formation, the structure and dynamics of proto-planetary disks and the process of dust 49 
coagulation; and 3: High energy astrophysics, in particular the physics of black holes and neutron stars. In 50 
addition the Institute maintains a dedicated effort to develop astronomical software (systems) and 51 
instrumentation.  52 
 53 
 54 
 55 
 56 
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2. Academic reputation 1 
 2 
The national embedding of the Institute is within NOVA. In the last five years, the Institute also has been 3 
involved in the organisation of several international conferences each year. These also include workshops 4 
held at the Lorentz Center, an International Center for workshops in the Sciences jointly run by institutes 5 
in the Netherlands and situated in Leiden. Each staff member is a member of several scientific or science 6 
policy committees. Many participate in scientific Networks and in governing boards and advisory councils 7 
of important (inter)national organizations and institutes. The Institute has increasing collaborative 8 
connections to institutes of the FMNS, most notably Mathematics and Computer Science, Theoretical 9 
Physics and Applied Physics. There are close research ties with the Low Energy Astrophysics (LEA) 10 
division of the Netherlands Institute for Space Research (SRON), leading to joint PhD students and 11 
honorary appointments for seven SRON-LEA staff members. Focus at present is on science in the area of 12 
star and planet formation and AGN using the instruments on board of Herschel. There are similarly 13 
strong research ties with the NWO institute ASTRON (Netherlands Institute for Radio Astronomy) 14 
located in nearby Dwingeloo with a joint appointment for one full professor, honorary appointments for 15 
two staff members and also several joint PhD students and postdoctoral fellows. Focus is especially on 16 
LOFAR, the field-of-view expansion of the Westerbork Synthesis Radio Telescope (WSRT) with 17 
APERTIF, and in the future the Square Kilometre Array (SKA).  18 
 19 
The self-evaluation report mentions the scientific staff of the Institute has a high international profile. The 20 
institute has provided chairs and vice-chairs of several important (inter)national committees, such as ESO 21 
Council, ASTRON Board, ING Board, ALMA Board, NCA, etc. The self-evaluation report provides an 22 
overview of the number of publications and citation scores of the scientific staff, in a table that compares 23 
several citation indicators with all NOVA astronomers, astronomers from 15 top institutes in the US (top 24 
US), astronomers that are a member of the American Astronomical Society (AAS) and astronomers that 25 
are a member of the International Astronomical Union (IAU).  26 
 27 
 28 
3. Quality and scientific relevance of the research 29 
 30 
The primary research interests and international visibility of the scientific staff lie broadly in four different 31 
fields: Cosmology, Galaxies, Star and Planet Formation and High Energy Astrophysics. Each area is 32 
briefly described in section 3.B. of this report, (assessment at programme level), highlighting its research 33 
leaders and the most relevant publications in the last six years. The self-evaluation report also provides 3-5 34 
key publications per subgroup.  35 
 36 
According tot the self-evaluation report the most notable projects recently are (i) the development and 37 
now production of the ALMA Band-9 cartridges, the as-yet highest and most challenging frequency band 38 
of ALMA, (ii) the development of software for the calibration and processing of LOFAR data, in 39 
particular for the EoR project and participation in testing the instrument and (iii) the development of a 40 
calibration pipeline and information system for OmegaCAM, the wide field camera on the VLT Survey 41 
Telescope (VST) at Paranal, which led to the development of a novel database and user interface and 42 
processing software system which is now also adapted for much more general use (LOFAR data, digitized 43 
archives, bio-informatics data, medical data). These efforts support a larger community than just the 44 
Institute, but clearly enhance the scientific opportunities and visibility of the Institute and provide direct 45 
access to an enormous hardware park at the University‟s Donald Smits Center for Information 46 
Technology (CIT).  47 
 48 
 49 
4. Resources 50 
 51 
Table 1 provides an overview of the research staff in different categories for the entire Institute and per 52 
NOVA Network. The numbers reflect the fte‟s/year which have been financed by the Institute. No 53 
correction has been applied for educational and other commitments. The distribution of the scientific 54 
staff over the various career levels is 5.1 full professors, 9 associate professors (“adjunct hoogleraar”), 1 55 
assistant professor (UD) and 1 researcher. The support staff‟s composition is 3 fte for managerial and 56 
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secretarial support, 2 fte for computer system support and development and 2 fte for software 1 
development. In addition there are 20 fte employed at various technical and scientific levels for the ALMA 2 
and OmegaCEN efforts.  3 
 4 
Table 1. Overview of the research staff 5 

Astronomy at Kapteyn Institute at University of Groningen 

Staff category 2003 2004 2005 2006 2007 2008 2009 

Scientific staff 12,3 16,1 18,4 17,5 16,6 17,2 16,1 

Postdoc 7,9 5,1 8,0 8,3 6,8 6,8 7,2 

PhD regular 13,2 17,2 18,7 19,9 17,9 15,0 11,5 

PhD bursary 8,3 8,1 12,6 18,0 20,6 25,7 30,6 

Instrumentation 8,1 10,8 13,6 15,3 16,8 17,5 19,7 

Total research 49,8 57,4 71,0 79,1 78,7 82,2 85,0 

Support staff 7,2 7,2 7,6 7,2 7,2 6,7 7,4 

Research in Network 1: evolution of galaxies 

Staff category 2003 2004 2005 2006 2007 2008 2009 

Scientific staff 9,3 13,1 13,4 13,3 13,3 13,2 12,1 

Postdoc 7,9 5,1 8,0 8,3 6,3 6,1 6,4 

PhD regular 10,7 13,9 13,3 13,1 11,5 11,3 9,0 

PhD bursary 8,3 7,6 11,4 16,7 18,3 21,6 23,9 

Total research 36,2 39,7 46,2 51,4 49,4 52,2 50,6 

Research in Network 2: formation of stars and planetary systems 

Staff category 2003 2004 2005 2006 2007 2008 2009 

Scientific staff 2,0 2,0 2,0 1,2 1,0 2,0 2,0 

Postdoc 0,0 0,0 0,0 0,0 0,5 0,8 0,8 

PhD regular 1,5 2,3 3,9 4,9 5,2 3,6 2,4 

PhD bursary 0,0 0,5 1,0 1,3 2,1 2,3 4,6 

Total research 3,5 4,8 6,9 7,4 8,8 8,7 9,8 

Research in Network 3: astrophysics of compact objects 

Staff category 2003 2004 2005 2006 2007 2008 2009 

Scientific staff 0,0 0,0 0,0 0,0 0,3 1,0 1,0 

Postdoc 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

PhD regular 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

PhD bursary 0,0 0,0 0,0 0,0 0,2 1,8 2,9 

Total research 0,0 0,0 0,0 0,0 0,5 2,8 3,9 

Staff working on instrumentation projects 

Staff category 2003 2004 2005 2006 2007 2008 2009 

Scientific staff 1,0 1,0 3,0 3,0 2,0 1,0 1,0 

Postdoc 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

PhD regular 1,0 1,0 1,4 2,0 1,2 0,1 0,0 

PhD bursary 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

Instrumentation 8,1 10,8 13,6 15,3 16,8 17,5 19,7 

Total research 10,1 12,8 18,0 20,3 20,0 18,5 20,7 

 6 
Table 2 gives an overview of the funding at institutional level from the different sources of income in fte‟s 7 
and the distribution (in %) over these sources, as well as the total expenditures in € for personnel and 8 
other cost. The self-evaluation report also provides an overview of the distribution over the three NOVA 9 
Networks and the instrumentation programme. The yearly finances for the Institute come from various 10 
sources. The so-called first funding stream (University and NOVA funding from the ministry of 11 
Education, Culture and Science, i.e. internal) amounts about €3.1M (of which €1.2M from NOVA), the 12 
second funding stream (external: NWO) contributes about €1.0M, while the third funding stream 13 
(external: EU, local subsidies) contributes about €0.7M annually. Therefore only €1.9M of the total budget 14 
of ~€4.8M is fixed income. Support staff (~ €0.4M/year) is not included in the table. 15 
 16 
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 1 
Table 2. Funding at the institutional level    2 
  2004 2005 2006 2007 2008 2009 

Kapteyn Institute fte % fte % fte % fte % fte % fte % 

Funding                         

Direct funding (1) personnel 27,9 49 27,2 38 23,0 29 21,9 28 19,9 24 16,7 20 

Direct funding (1) bursaries 4,8 8 5,4 8 8,1 11 10,2 13 14,1 17 19,9 23 

NOVA Personnel 11,3 20 14,9 21 16 20 14,6 18 14 17 19,1 22 

NOVA bursaries 0 0 0,5 1 2,2  3 3,8  5 4  5 5,0  6 

Research grants (2) 
personnel 

5 9 8,9 12 11,3 14 12,6 16 16 20 14,2 17 

Research grants (2) bursaries 1,8 3 3 4 3,8  5 3  4 2,8  3 2,2  3 

Contract research (3) 
personnel 

4 7 6,2 9 9,1 11 7,9 10 6,5  8 3,1  4 

Other (4) personnel 1,2 2 1,5 2 1,5  2 1,2  2 0,2  0 1,3  1 

Other (4) bursaries 1,4 2 3,4 5 4,1  5 3,5  4 4,7  6 3,5  4 

Total funding  57,4 100 71 100 79,1 100 78,7 100 82,2 100 85,0 100 

Total expenditure (k€) 3.647  4.345  4.328  4.572  4.855  4.789  

 3 
The scientific staff of the institute has secured additional funding from NWO, EU and other sources. The 4 
total amount over 2002 – 2009 is about M€ 50. Of this about M€20 is spent on personnel at the institute. 5 
The self-evaluation report provides an overview of the earning capacity from 2002 to 2009 of the institute.  6 
 7 
 8 
5. PhD Training 9 
 10 
The PhD programme is part of the Groningen Graduate School of Science as well as part of NOVA. As 11 
part of their educational training the PhD students attend the annual NOVA fall school. The goal of the 12 
PhD programme is to provide excellent research training for young scientists and to prepare them for a 13 
professional career in astronomy. The progress of the PhD students is monitored yearly (twice yearly in 14 
the first year and whenever deemed necessary) by the PBC, the “Promotie Begeleidings Commissie”, 15 
which consists of four staff members. The PBC reports to the scientific director of the Institute. 16 
 17 
The number of incoming PhD students has increased from ~5 per year in 1998 – 2003 to ~10 per year in 18 
2004 – 2009. Part of this increase is a result of the lower cost of bursary students. About half of the PhD 19 
students are employees of the University and also have a teaching obligation. The other half consists of 20 
bursary students. The number of PhD students graduating each year has increased correspondingly. At 21 
present the ratio of staff to PhD students is around 3. The increase of incoming PhD students follows the 22 
increase in staff. Traditionally about half of the PhDs continued in astronomy. This fraction has increased 23 
in the last five years: 44 of the 56 PhD students who graduated in the period 2004-2009 continued in 24 
astronomy and found a postdoctoral position elsewhere. The other 14 all found jobs in a variety of 25 
environments, often in the broad area of software development. The self-evaluation report provides an 26 
overview of the PhD student enrollment, the employed PhD students and the contracts of PhD students.  27 
 28 
 29 

PRODUCTIVITY: 4.5 30 

 31 
6. Productivity 32 
 33 
The output provided in this section is in the form of numbers of papers and number of PhD theses, or 34 
granted PhD degrees. Table 3 provides the relevant data. The self-evaluation report also provides an 35 
overview of the relevant data and instrumentation for each of the networks and for other research. There 36 
has been an increase in both the number of papers and the number of PhD degrees. More important of 37 
course is the question of impact and quality. The 679 refereed papers published in 2004-2009 received 38 
9617 citations (14.2 citations/year). The h-index of this sample of papers is 49.  39 
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 1 
Table 3. Number of publications in 2004 - 2009 2 
RUG Type publication 2004 2005 2006 2007 2008 2009 

Refereed publications 87 102 115 144 112 108 

Non-ref publications 87 86 58 93 111 71 

PhD thesis 5 2 3 11 6 10 

Outreach articles 8 9 6 2 0 7 

Total 187 199 182 250 229 196 

 3 
 4 

SOCIETAL RELEVANCE: 4.5 5 

 6 
7. Societal Relevance 7 
 8 
According to the self-evaluation report, astronomy is a fundamental science and hence direct societal 9 
relevance can not be the main driver for the choice of research projects and direction. Nevertheless 10 
astronomy is one of the sciences that has a wide interest at all levels of society. In this respect, the institute 11 
for example provides material to the press about new discoveries. Also special attention has been given to 12 
outreach and in particular to raising the interest in astronomy and the natural sciences amongst young 13 
people. The two most successful outreach projects have been the promotion of The Invisible Universe and 14 
the realisation of the Blaauw Observatory on top of the FMNS Building (the Bernoulliborg). The first 15 
project travelled around the Netherlands in 2009, the International Year of Astronomy (IYA), 16 
familiarizing the public with infrared radiation, promoting infrared astronomy and the Herschel satellite 17 
(launched in May 2009). The second project, the Blaauw Observatory, is located on top of the 18 
Bernoulliborg and equipped with a 40-cm Ritchey-Chrétien telescope. The observatory is used for both 19 
public viewing and for student training. Other outreach activities with impact have been the development 20 
of an educational game for kids on a cdrom „Kids in Space‟, the translation of ESO/ESA practical 21 
exercises for high school level into Dutch and the development of a black hole website, which received 22 
the Pirelli Award. The Institute recently acquired a mobile planetarium.  23 
 24 
In addition to the general outreach described above, a clear spin-off has been created from techniques and 25 
knowledge developed for astronomy: the Target project, a result of the software and database 26 
infrastructure developed for OmegaCAM at OmegaCEN, which will be developed further for and applied 27 
to astronomy archives (LOFAR, ESO Survey telescopes) and a number of applications outside astronomy 28 
(biomedical and medical sciences, artificial intelligence) with financial support (€16M) from the Ministry of 29 
Economic Affairs, The provinces of Groningen and Drenthe, and the EC, with matching contributions 30 
(€16M) of all the partners, including several companies.  31 
 32 
 33 

VITALITY AND FEASIBILITY: 4.0 34 

 35 
8. Strategy 36 
 37 
According to the self-evaluation report, strategically the highest priority is to continue to improve the 38 
quality of the research, the backbone of the Institute and the strength behind the undergraduate and 39 
graduate educational programme. This will enhance further the national role in NOVA and the 40 
international stature. Supported by University funds, funds from NOVA and increased external research 41 
funding, the scientific staff will continue to capitalise on the increased research potential realised over the 42 
past six years. Most notably the challenging Epoch of Reionisation key project employing LOFAR, 43 
addressing fundamental questions regarding the dynamics, structure and evolution of galaxies employing 44 
in particular Gaia, the VLT, HST, JWST, VST and APERTIF on the WSRT, folding in the effects of the 45 
environment, and studying star and planet formation employing Herschel, SMA, ALMA. In addition part 46 
of the staff is involved in preparing for the major facilities of the next decade E-ELT, SKA and IXO. 47 
 48 
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To support the future research plans it will be necessary to maintain the external funding for postdocs, 1 
PhD students and also foreign Master students. It is clear that structural funding from NOVA is essential. 2 
For the support of an international masters programme the Institute will continue to explore European 3 
collaborations and seek funding from EU sponsored programmes. Increased scientific collaboration with 4 
SRON and ASTRON is considered of strategic importance for both the research and the educational 5 
programme. This can be encouraged by joint appointments. The synergy in both instrument development 6 
and scientific exploitation of the instrumentation is a clear strategic goal. Next to this, the cross-7 
disciplinary research (and education) efforts together with physics, applied physics, and computer science 8 
are promising developments opening new avenues of research and will be pursued strongly.  9 
 10 
 11 
9. SWOT-analysis 12 
 13 
Strengths 14 
 The scientific output of the Kapteyn Astronomical Institute is of high quality and is internationally 15 

well-recognized. The research programmes at the Institute are coherent with an emphasis on 16 
cosmology, structure and evolution of galaxies, formation of stars and planets and data processing and 17 
analysis. The breadth of expertise in the staff is a major strength.  18 

 Institute staff is involved at high level in the scientific preparation of several of the upcoming facilities 19 
of this decade and beyond: Gaia, VST, ALMA, APERTIF on the WSRT and in the longer term the 20 
E-ELT, SKA, IXO, EUCLID SPICA and Millimetron.  21 

 The Institute profits greatly from, and actively takes advantage of, its proximity to the NWO 22 
Institutes ASTRON in Dwingeloo and the SRON Low Energy Astrophysics (LEA) division which is 23 
housed in the same building as the Institute. This has led to several shared research projects involving 24 
undergraduate and graduate students. 25 

 Synergy with SRON, ASTRON, the Applied Physics group and the KVI in Groningen is an ideal 26 
setting for, and has led to the development of, a special joint master curriculum in „Instrumentation 27 
and Informatics in Physics, Astronomy and Space Research‟. 28 

 The funding through NOVA for research has led to increased research efforts and to two highly 29 
visible and successful instrumentation projects: ALMA band 9 and OmegaCEN, the latter being the 30 
seed for the spin-off Target project.  31 

 The age distribution of the institute staff shows a strong core of highly qualified and internationally-32 
recognized young staff members. The recent success in securing an NWO VICI grant and an ERC 33 
starting grant is a clear testimony to this. The Institute has strong potential for success in the future.  34 

 The gender balance among the staff has increased to three female staff members of the current 35 
sixteen. The staff is very international: about half the staff members have nationalities other than 36 
Dutch, providing a cultural balance which is very useful in the international environment.  37 

 The educational programme is rated well by the students, even rated the best in the country in 2009 38 
(Keuze Gids Hoger Onderwijs 2009). 39 

 The institute is recognized nationally for its commitment to outreach. 40 
 41 
Weaknesses 42 
 The ratio staff/postdocs/PhD students has become rather imbalanced. This is partly a result of the 43 

funding scheme for the universities as they receive a bonus for the number of PhD degrees granted, 44 
which introduces a strong bias towards funding PhD positions rather than postdocs. Compensation 45 
for this loss from external funding has proven to be difficult. NWO funding through the Council of 46 
Exact Sciences has only grown moderately in the last 10 years. Other sources such as funding from 47 
the EU and ERC and miscellaneous funds (e.g. regional funding as exploited for LOFAR science 48 
preparations) are able to partly compensate this.  49 

 There is arguably insufficient support for administrative tasks. The Institute, with its population of 50 
around 100 persons, has only 3.0 fte for all administrative support, including all the extra activities 51 
under the auspices of NOVA, NWO, the EC and local funding.  52 

 Vacancies are required for new hires. Through overlap appointments all expected vacancies until 2017 53 
have been filled. As a result of this there is little flexibility for hiring new staff unless funding for long 54 
overlap periods can be found.  55 
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 It is difficult to attract more Master students to study astronomy in Groningen. The influx of students 1 
from the Netherlands, who enter the system at the undergraduate level has been fairly steady. 2 
However, attracting Master students from abroad to expand the programme is challenging. One 3 
particular issue is to secure funding to support foreign students. Increasing the number of Master 4 
students is considered important for the vitality of the educational programme, including the PhD 5 
programme for which the Master programme should be an important training ground.   6 

 7 
Opportunities 8 
 A number of current and new observing facilities have stimulated and will continue to stimulate new 9 

research activities at the Institute. Current examples are the LOFAR Epoch of Reionisation key 10 
project and involvement in Herschel programmes. Examples of instruments in the very near future 11 
are ESO‟s Survey telecopes VST and VISTA, the Gaia mission, the APERTIF wide field capability at 12 
the WSRT, ALMA, and SPICA-Safari. Farther in the future there is staff involvement in the science 13 
preparations for the E-ELT, SKA and IXO.  14 

 Collaborations with colleagues in other disciplines, most notably computer science, mathematics, and 15 
theoretical and applied physics open new areas of research. These research areas also have the 16 
capability to raise the interest of a broader base of students in astronomy and related fields.  17 

 The presence of ASTRON and SRON, Applied Physics, the KVI and the Research Institute of 18 
Technology and Management offer a unique setting for enhancing research and education in 19 
advanced instrumentation. The potential is high and the mix of expertise is unique (astronomy, 20 
advanced space and ground based instrumentation, devices, nanotechnology, control systems, 21 
micromechanics, material science).  22 

 The Rosalind Franklin programme initiated by the FMNS and geared toward stimulating young 23 
promising female researchers to enter the Groningen tenure track system offers an opportunity to 24 
attract new staff.  25 

 The Board of the University has started an initiative to attract prominent scientists: the University of 26 
Groningen Endowed Chairs. The Institute can use this opportunity to attract an astronomer of 27 
worldwide reputation. 28 

 29 
Threats 30 
 The greatest threat for the Institute is the difficulty of ensuring continued funding for its research 31 

efforts. At present only 40% of its personnel is financed by structural funding from the University. 32 
This resource continues to be threatened by budget cuts. It is not clear that this level of funding can 33 
be sustained, or increased as is really required over the next years. The University budget is 34 
diminishing and there are no clear signs yet that funding opportunities through NWO‟s Exact 35 
Sciences Council will increase to compensate for this. 36 

 The lack of structural funding for PhD students and, in particular, postdocs. In the past the Institute 37 
had structural funding for five PhD students and one or two postdocs. Compensation from external 38 
funding (NOVA, NWO, EU) has so far been possible, but remains uncertain. Continuation of 39 
funding for NOVA is extremely important to ensure the vitality of the research areas we have set up 40 
over the last 6 years. 41 

 The dependence of university funding on the production of PhD and Master degrees, which 42 
permeates into the FMNS funding model for its institutes and introduces a bias against hiring 43 
postdocs.  44 

 The strong emphasis on education in the FMNS funding model. The consequence is pressure to shift 45 
funds away from university research institutes with a limited student influx, such as astronomy. Thus 46 
far the quality of the research has prevented major changes, but the threat is always present as the 47 
number of undergraduate and graduate students tends to determine the distribution of University 48 
funds. 49 

 50 
 51 
10. Robustness and stability 52 
 53 
According to the self-evaluation report, the viability of the Institute can best be assessed by examining its 54 
management and vitality over the past five years within the context of the FMNS and NOVA. In the 55 
period 2004–2008 the Institute hired five new staff members in response to both previous staff leaving for 56 
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other prestigious positions elsewhere and the availability of overlap positions financed by NOVA. All 1 
hires followed the new (and for the Netherlands unique) tenure-track system introduced by the FMNS in 2 
2002, giving all new staff the perspective of a full professorship in the future. At present four (Zaroubi, 3 
Mendez, Verheijen and Koopmans) have tenure and are „adjunct professor‟ (the equivalent of associate 4 
professor in the US). The new hires have significantly broadened the research expertise and interests 5 
within the Institute, so the institute can react in a timely manner to new and promising research 6 
opportunities. The last two hires introduced expertise in the area of the physics of compact objects and 7 
proto-planetary disks. It should be emphasised that the positive support of the FMNS was crucial in a 8 
period when it had to enter a formal reorganisation across the board because of budgetary constraints. As 9 
a result the Institute lost only one scientific staff and one support staff position and was allowed two new 10 
hires on NOVA overlap positions, strengthening the Institute‟s research potential.  11 
 12 
The broad research potential of the Institute has led to high visibility research in astronomy, and has also 13 
strengthened the traditional collaborations with the NWO Institutes SRON (ALMA receiver 14 
development, AKARI, Herschel HIFI) and ASTRON (LOFAR, APERTIF). In addition new avenues 15 
have been explored leading to collaborations with Mathematics and Computer Science, Theoretical 16 
Physics and the KVI (Nuclear Accelerator Institute, with an interest in astro-particle physics). In the 17 
educational domain ties with SRON, ASTRON, the KVI, and Applied Physics have led to the 18 
development of a master curriculum for „Instrumentation and Informatics in Physics, Astronomy and 19 
Space Research‟. The Institute staff has access to major international facilities, such as ESO‟s VLT, the 20 
WHT and INT at La Palma, JCMT, WSRT, LOFAR and other major radio telescopes, and in space 21 
Herschel and XMM-Newton and the Hubble Space Telescope. The staff is preparing for future facilities, 22 
most notably Gaia, ESO‟s VST, ALMA, APERTIF on the WSRT and in the longer term the E-ELT, 23 
SKA, IXO, SPICA and Millimetron. In addition to NOVA‟s instrumentation programme the institute is 24 
strategically involved in collaborations with the NWO Institutes SRON and ASTRON to ensure early 25 
access and early science with facilities which are part of their development programme.  26 
 27 
 28 

4B. THE RUG CONTRIBUTION TO THE NETWORKS 29 

 30 
Programme:    The RUG contribution to the NOVA networks 31 
Research staff 2009:  85 fte 32 
 33 
Description of the Rijksuniversiteit Groningen (RUG) contribution to the NOVA Networks 34 
 35 
Network 1. Formation and evolution of galaxies: from high-redshift to the present  36 
 37 
1.a: Cosmology 38 
Cosmological studies at the Institute focus on the Epoch of Reionisation (EoR)in the very early Universe 39 
and on the study of the formation, evolution and analysis of the Large Scale Structure (LSS) in the 40 
Universe, in particular the Cosmic Web and Voids. There has been a dedicated effort to prepare for 41 
detecting and characterising the Epoch of Reionisation (EoR) using LOFAR. This is a high-risk, high-42 
reward Key-Science Project with enormous scientific potential and high international visibility. Whereas 43 
the last five years have mostly focussed on preparation, the next five years will see the equally exciting 44 
observational and analysis phase. Theoretical studies of the large scale structure (LSS) of the Universe 45 
concern the dynamics of Cosmic Web and the structure and evolution of the void population. Special 46 
emphasis concerns the characterization of the structure and patterns in the large scale universe, unique in 47 
its cross-disciplinary effort that has lead to the development of instruments originating in computational 48 
geometry, topology and computer visualization.  49 
 50 
1.b Galaxies        51 
The study of galaxies is a subject of active, internationally very visible research across a broad range of 52 
techniques and wavelengths building upon historic expertise. A major focus is on the Local Group and its 53 
environment; so called `Galactic Archaeology‟ or `near-field cosmology‟. Aspects which have been actively 54 
pursued are disentangling the dynamical properties of the Milky Way halo and generic properties of dark 55 
matter haloes using the most advanced simulations currently available, such as Aquarius. Next to this, the 56 
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nearby Universe beyond the Local Group is the detailed interest of several staff members. The long 1 
tradition of the Institute leading the field in studies of dark matter in galaxies continues and is currently 2 
focussed on using kinematic studies of both the gas and the stars to carefully constrain the contributions 3 
of both the baryonic and dark matter to the total mass distribution in spiral galaxies. This project is 4 
currently the largest of its kind and required the development of specialized IFU instrumentation by 5 
Verheijen. A new and very exciting direction is the use of strong gravitational lensing, which, when 6 
combined with dynamical information, offers a new methodology to constrain the shape of dark matter 7 
halos beyond the local universe and thus affords, for the first time, a probe of their structural evolution 8 
over cosmic time.  9 
 10 
Network 2. Formation of stars and planetary systems 11 
 12 
An expanding area of interest is star formation studies, and specifically the physics and chemistry of 13 
proto-planetary disks and the formation of molecules. The current emphasis is on the formation of stars 14 
under pristine (low or zero metallicity) conditions such as the very early Universe, where molecules are 15 
difficult to form. A particularly exciting aspect of this work is the coupling of detailed understanding of 16 
star formation processes in the early universe to the efforts of studying the Epoch of Reionisation. This 17 
group (Spaans and Zaroubi) is well-placed to tackle the important question of whether in the conditions 18 
of the early universe stars and/or black holes can form and if so what their properties are likely to be. The 19 
AGN population, relevant for galaxy evolution through feedback, is also a subject of active study, 20 
predominantly using the radio, far infrared and (sub-)millimeter spectral windows. These heavily obscured 21 
nuclei provide the key to understanding the interplay between black hole growth and star formation. Both 22 
theoretical and observational efforts place the Institute very clearly on the international map in this field. 23 
Future studies will make use of the JCMT, PdB and SMA. ALMA will be a dramatic development for this 24 
field, ands plans are being made to make use of this exciting new facility.  25 
 26 
Network 3. The astrophysics of black holes, neutron stars and white dwarfs 27 
 28 
This is a new and growing research area at the Institute (since the end of 2007), led by Mendez, which 29 
offers the unique opportunity of connecting the physics of accretion around compact objects with the 30 
phenomenology on galactic scales, such as feedback mechanisms and AGN, a connection that is 31 
increasingly important in current models of galaxy evolution. Focus at present is on the high energy 32 
emission mechanisms around neutron stars and black holes (e.g., Mendez 2006, MNRAS 371, 1925; 33 
Hiemstra et al. 2009, MNRAS 394, 2080). As part of the science definition team of the International X-ray 34 
Observatory, IXO, Kapteyn is in a good position to benefit from this joint NASA, ESA and JAXA 35 
mission.  36 
 37 
 38 
Assessment of the Rijksuniversiteit Groningen (RUG) contribution to the NOVA Networks 39 
 40 
Quality    4.0 41 
 42 
Productivity   4.5 43 
 44 
Relevance   4.5 45 
 46 
Viability   4.0 47 
 48 
The departure of several high profile faculty members and the declining importance of Westerbork have 49 
necessitated a strategic re-aligning and re-building effort at RUG. This effort is now well underway, and 50 
RUG is, e.g., leading among Dutch Astronomy in recruiting excellent female faculty members. RUG 51 
should also be commended for bringing back several top Dutch expatriats; some of these have moved on 52 
to another university in the Netherlands. Renewal of the depatment will require several key elements for 53 
long-term success: for outstanding candidates, the possibility of at least one faculty recruitment between 54 
now and 2017 must be created; the department must take full advantage of its scientific and regional 55 
proximity to LOFAR and Dwingeloo as flagship projects; the department must work towards matching its 56 
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strong and lively graduate student population with an equally strong post-doc population. The IRB 1 
wavered between giving RUG scores of 4.0 and 4.5 in Quality and Viability, and settled on the lower 2 
scores as signals that Administrative attention should be paid to the above recommendations. 3 
 4 

5A. ASSESSMENT AT INSTITUTIONAL LEVEL  - UL 5 

 6 
University:  Leiden University UL 7 
Faculty:  Faculty of mathematics and natural sciences (FWN) 8 
Institute: Leiden Observatory / Sterrewacht leiden 9 
  Member of Netherlands Research School for Astronomy (NOVA) 10 
 11 

QUALITY: 5.0 12 

 13 
1. The institute  14 
 15 
The Sterrewacht Leiden is a research and teaching institute in astronomy at Leiden University, and is a 16 
member of the Netherlands Research School for Astronomy (NOVA).  17 
 18 
The vision of the Sterrewacht, formulated in the self-evaluation report, is to be a stimulating environment 19 
for top-notch research in astronomy internationally, where researchers and students have freedom to do 20 
their research with first-class astronomical facilities around the world. 21 
 22 
The institute further formulates a threefold mission:  23 
1. Carry out front-line astronomy research and take a leading role in shaping the facilities of tomorrow; 24 
2. Provide a solid education in astronomy, producing graduates who are ready for top-level research but 25 

also attractive for the general job market; 26 
3. Inform school children, educators and the general public about our place in the universe, advances in 27 

astronomical research and the beauty of fundamental science. 28 
 29 
Research carried out at the Sterrewacht spans a wide range of closely inter-linked areas, focusing on 30 
understanding the universe we see today. It covers a broad range of topics, theoretical as well as 31 
observational, with emphasis on galaxy formation and evolution, star formation and the interstellar 32 
medium, and astronomical instrumentation. Staff members are free to choose and adapt their research 33 
focus, working together and with external collaborators flexibly as their science questions dictate. They 34 
work in loose clusters rather than separate programs, and the program overlaps are as important as the 35 
cores. Nevertheless, the research can be roughly projected onto the three NOVA networks: 36 
1. Galaxy evolution (nw1),  37 
2. Star and planet formation (nw2), and  38 
3. High energy astrophysics (nw3).  39 
 40 
The institutes formulates the following objectives for the coming 5 years: 41 
- To maintain a broad and dynamic research program,  42 
- To harvest the science from facilities the institute has been investing in, and  43 
- To gain a leadership role in key new ones, and 44 
- To continue to attract top researchers to the Sterrewacht.  45 
- To be among the first to exploit LOFAR, 2nd generation instruments for VLT and VLTI, Herschel, 46 

Gaia, ALMA, VST and JWST scientifically, and  47 
- To build on its scientific and instrumentation expertise to claim an important role in future facilities 48 

E-ELT, EUCLID and SKA, and 49 
- To maintain a strong theory program as an important part of its scientific arsenal. 50 
 51 
The Sterrewacht, founded in 1633, currently comprises a staff of 21 faculty, 26 postdoctoral fellows and 52 
48 PhD Students, 8 scientists working on instrument development, and 8 fte supporting staff. Of the 53 
research staff, about half is primarily active in Network 1, a quarter in Network 2, and a quarter in other 54 
areas, including Network 3 and instrumentation. The Institute also hosts a small section on the history of 55 
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science. Between 2004 and 2009 the composition of the scientific staff evolved considerably: three people 1 
left and three retired, while ten new appointments were made.  Anticipating four further retirements in the 2 
period 2011-2012, three new positions have been opened, starting in 2008, 2009 and 2010. 3 
 4 
The Sterrewacht is a member of the national astronomy research school NOVA, of which it hosts the 5 
office and provided past and current scientific directors. Within Leiden University, the Sterrewacht 6 
collaborates with other research institutes in the faculty of sciences, in the Lorentz Centre for workshops 7 
in the exact sciences and in interdisciplinary activities, such as astrochemistry, computational astrophysics 8 
and cosmology. In instrumentation research, the institute works together with the Technical University of 9 
Delft.  10 
 11 
Astronomy worldwide is undergoing a tremendous technological evolution, leading to ever more sensitive, 12 
sharper, and broader multi-wavelength views of the sky. The Sterrewacht has access through national 13 
membership to observatories of ESO, ESA, and through ASTRON and NWO, and is involved in shaping 14 
future facilities for scientific reasons and for early access.  15 
 16 
 17 
2. Academic reputation.  18 
 19 
International environment and embedding 20 
The access of the Sterrewacht Leiden to observatories through national membership of ESO, relates to 21 
VLT, VISTA, VST, ALMA; through ESA to HST, Herschel, XMM, through ASTRON to WSRT, JIVE, 22 
LOFAR, and through NWO to ING and JCMT. As explained by the institute, Leiden astronomers have a 23 
prominent role in shaping the future facilities, and in design and building of instruments or key software, 24 
the latter often in the context of the NOVA instrumentation programme. The institute sees early 25 
involvement as key: it ensures influence on the scientific capabilities of the instruments, intimate 26 
knowledge of the new facility as soon as it becomes available, and early access through guaranteed time 27 
observations. The institute sees these large investments of time and energy as ultimately science-driven. 28 
 29 
National environment and embedding 30 
The Sterrewacht not only is a member of the National Research School for Astronomy (NOVA), but also 31 
hosts the NOVA office and provided the past and current scientific directors. The institute is further 32 
linked to NWO institutes SRON, ASTRON and JIVE, and the directors of the latter two hold adjunct 33 
appointments at the Sterrewacht.  To SRON, in particularly LEA, it is tied via the heterodyne instruments 34 
for Herschel and ALMA. Sterrewacht staff chairs the national DCLA project to provide LOFAR data 35 
analysis software and coordinates the surveys key project, and sits on the LOFAR Supervisory Board. 36 
Hogerheijde heads the local ALMA Regional Center node (one of seven such nodes across Europe). 37 
 38 
Leiden University  39 
Locally, the Sterrewacht is embedded in the Science Faculty of Leiden University, together with eight 40 
other research institutes. It helped establishing the Lorentz Center for workshops in the exact sciences, a 41 
meeting place for scientists from all over the world with typically a dozen astronomy workshops and team 42 
meetings per year. Interdisciplinary activities with neighbouring departments are in astrochemistry; 43 
computational astrophysics, and cosmology.  Instrumentation research is performed with the Technical 44 
University of Delft. Cosmology and instrumentation are new specializations in the MSc curriculum. 45 
 46 
 47 
Academic reputation 48 
As indicated by the institute, Dutch astronomers are well recognized and respected, and play a major role 49 
in setting science policy in the Netherlands and beyond. Particular highlights for Leiden include the AAAS 50 
membership, honorary doctorates in Chicago and Lyon, KNAW memberships, the IAU vice-presidency, 51 
appointments as Spitzer lecturer in Princeton and as Miller professor in Berkeley, the AAS Brouwer 52 
award, and the Huygens and van Marum prizes for PhD work in Leiden. A full list of honours and prizes 53 
awarded over the reporting period is contained in the NOVA report. 54 
  55 
 56 
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3. Quality and scientific relevance of the research 1 
 2 
The scientific research at the Sterrewacht comprises the three broad areas of the NOVA networks: 3 
1: Galaxy formation and evolution 4 
2: Star and planet formation and the interstellar medium 5 
3: Neutron stars, black holes and gravitational waves 6 
 7 
The institute mentions important highlights from the past six years, including the discovery of a 8 
population of „red and dead‟ galaxies at redshift around 2, a new orbit instability of stellar populations 9 
around massive black holes, interferometric mapping of the velocity structure in protostellar disks, 10 
laboratory measurements of the chemical reactions on the surfaces of simulated interstellar grains, and 11 
confirmation of the existence of dusty tori around nearby active galactic nuclei.  12 
 13 
The Institute points to the worldwide technological evolution in astronomy to more sensitive, sharper, 14 
and broader multi-wavelength views of the sky. The Leiden observatory has used the new observing 15 
facilities to study topics as diverse as the galaxy population back to when the universe was no more than 16 
5% of its current age, the regions around massive black holes at the centers of nearby galaxies, and the 17 
formation of complex molecules in nearby star forming regions. None of these opportunities were 18 
available in 2003.  19 
 20 
More specific highlights and key publications are given in the NOVA report and in the biannual reports. 21 
 22 
 23 
4. Resources 24 
 25 
Composition 26 
The Sterrewacht currently comprises 21 faculty, 26 postdoctoral fellows and 48 PhD students, 8 scientists 27 
working on instrument development, and 8fte support staff. All faculty are involved in BSc, MSc and PhD 28 
education. About half of the research staff is primarily active in Network 1 research, a quarter in Network 29 
2, and a quarter in other areas, including Network 3 and instrumentation. The institute further hosts a 30 
small section on history of science.  31 
 32 
In the period 2003-2009, the number of staff working in the Network 1 area increased over 50% between, 33 
mostly in the number of postdoc and PhD positions. As the institute claims, its tenured staff in that area 34 
was extremely successful in obtaining major research grants from various NWO, ERC and EU programs. 35 
 36 
The institute scientific staff composition evolved between 2004 and 2009, as 3 people left (one to become 37 
ESO Director General, another to take up a chair in Cologne and another to become Director of 38 
Landessternwarte Heidelberg) and 3 retired, while 10 new appointments were made. In anticipation of 39 
four further retirements in the period 2011-2012, the institute opened three new positions, starting in 40 
2008, 2009 and 2010. As illustrated in the self-evaluation report, the institute realises rejuvenation of staff. 41 
 42 
Table 1 Staffing at Leiden Observatory in fte* 43 
Astronomy at University Leiden  

Staff category 2003 2004 2005 2006 2007 2008 2009 

Tenured staff 17.3 17.3 20.0 20.1 21.2 20.4 21.3 

Postdoc 16.7 16.3 19.0 16.3 16.6 24.0 26.6 

PhD students 29.6 32.3 35.3 38.3 43.8 46.2 48.1 

Instrumentation 6.9 6.2 7.1 5.8 6.6 7.8 8.3 

Total research 70.4 72.1 81.4 80.4 88.2 98.4 104.2 

Support staff 7.0 7.0 7.0 7.3 7.6 7.6 7.2 

Research in Network 1: evolution of galaxies  

Staff category 2003 2004 2005 2006 2007 2008 2009 

Tenured staff 10.5 11.0 11.5 12.0 12.9 12.7 12.6 

Postdoc 7.8 6.8 7.1 7.9 9.6 13.5 14.8 

PhD students 16.1 19.0 21.3 22.8 24.6 24.6 22.5 
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Total research 34.3 36.8 39.9 42.7 47.1 50.8 49.9 

Research in Network 2: formation of stars and planetary systems  

Staff category 2003 2004 2005 2006 2007 2008 2009 

Tenured staff 4.3 3.9 5.5 4.8 4.5 4.7 5.0 

Postdoc 8.8 8.8 11.6 7.1 5.3 5.9 6.6 

PhD students 11.5 13.2 13.0 14.5 17.1 17.5 17.6 

Total research 24.5 25.8 30.1 26.4 26.9 28.0 29.2 

Research in Network 3: astrophysics of compact objects  

Staff category 2003 2004 2005 2006 2007 2008 2009 

Tenured staff 0.0 0.0 0.4 1.0 1.0 1.0 1.7 

Postdoc 0.0 0.0 0.0 0.5 0.7 2.1 3.7 

PhD students 0.0 0.0 0.0 0.0 0.7 1.0 3.3 

Total research 0.0 0.0 0.4 1.5 2.3 4.1 8.7 

Staff working on instrumentation projects 

Staff category 2003 2004 2005 2006 2007 2008 2009 

Tenured staff 1.0 1.0 1.0 1.0 1.8 1.0 1.0 

Postdoc 0.1 0.8 0.3 0.0 0.0 0.7 1.0 

PhD students 1.0 0.0 0.0 0.0 0.3 1.0 1.0 

Instrumentation 6.9 6.2 7.1 5.8 6.5 6.8 7.6 

Total research 9.0 7.9 8.3 6.8 8.5 9.5 10.6 

*Source: NPVA document, Appendix C – Overview of staffing: Table C4.1. Staffing in fte without any adjustments 1 
for the fraction of their time that people spend on research. The top frame lists the total numbers for the institute, 2 
the other frames list staff numbers assigned to networks and instrumentation as indicated. 3 
 4 
Funding research staff 5 
The Sterrewacht specifies its three main funding sources are direct funding from the university (45%), the 6 
NOVA Grant (21%), and research grants from various NWO programs, KNAW, collaborations with 7 
ASTRON and SRON (25%), while smaller proportions come from research grants from the EU and ERC 8 
(8%), and from other sources (1%). The percentages are for 2009. The fraction of research funding 9 
through external grants from mainly NWO varies from 28% in 2003 to 25% in 2009, with a peak of 33% 10 
in 2005. The increase of funding from the university, the institute states, reflects Leiden University policy 11 
to provide additional funds to research groups – i.c. The Sterrewacht - that receive major external grants. 12 
 13 
Table 2. Origin of funding research staff at Leiden Observatory, 2003-2009, in k€.* 14 
Funding Research staff 2003 2004 2005 2006 2007 2008 2009 

University 1443 1603 1817 2010 2256 2638 2924 

NOVA 1066 766 735 723 826 969 1368 

NWO / KNAW 1126 1249 1546 1405 1386 1561 1635 

EU / ERC 150 330 472 484 531 602 524 

Other 269 170 125 81 212 161 36 

Total (in k€) 4053 4118 4695 4703 5211 5932 6487 

*Source: Appendix C NOVA document – Overview of staffing Table C4.2:  15 
 16 
Earning capacity 17 
According to institute, over the reporting period Leiden astronomers have raised more than 24M€ in new 18 
research funding over the past 6 years, from NWO, EU, NOVA and other sources, compared to a total 19 
university investment in astronomy over the same period of about 15M€. 20 
 21 
As stated in the self-evaluation report, the total budget of the institute (which does not include university 22 
overhead) is about 7M€ per year, divided roughly in the ratio 45:20:35 between direct university funding, 23 
NOVA funds, and external funds from grant applications, principally to NWO and the EU. The different 24 
funding streams are used in complementary ways.  25 
 26 
The institute points to the situation that over the reporting period the scientific staff expenditure grew 27 
strongly, by about 50%. Though partly due to increase in salaries for PhD students, this largely reflects of 28 
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real growth, the institute states.  More than half of the funds are external, with NOVA, KNAW, NWO 1 
and EU the main sources. The increase in university funding is a reflection of the funding model in place 2 
since 2007, which rewards external grants, and of the special allocations, but is slated to end as the current 3 
batch of internally funded PhD students graduate. The institute states that upcoming retirements will 4 
flatten the growth, but maintaining external funding lines will be crucial.  5 
 6 
The self-evaluation report specifies the total amount of grants since 2004 into three categories: large 7 
grants awarded to individual researchers, grants that fund networks, and individual project funding (see 8 
below). 9 
 10 
Large individual grants (10M€)  11 
Since 2004 Sterrewacht Leiden staff has included laureates of most major individual research grants 12 
available to Dutch and European astronomers: Spinoza (1), VICI (2), VIDI (4), ERC Advanced Grants 13 
(2), Marie Curie Excellence award (1), KNAW professorship (1). The newest such instrument is the 14 
European Research Council Advanced Grant scheme, an ambitious programme started in 2008. Of the 15 
twelve grants that have been awarded in astronomy thus far, across Europe, Leiden has won two (of the 16 
four for the Netherlands as a whole).   17 
 18 
The institute states that, generally, the major grants have befallen research themes in which the 19 
Sterrewacht is active, indicating its success in combining scientific breadth and depth.  20 
 21 
The self-evaluation report (chapter 6.1) specifies over ten individual grants obtaine by staff members from 22 
NOW, such as Spinoza, VICI, VIDI, and others, such as an ERC grant and a KNAW chair grant. The 23 
institute further informs the committee that since 2004, five people used a NWO VENI postdoc grant to 24 
come and work at the Sterrewacht. 25 
 26 
Research Networks (5.5M€)  27 
As specified by the institute in its self-evaluation report, the Sterrewacht participates in the three NOVA 28 
research networks, through which coherent science programmes are funded at the five NOVA 29 
universities. The total funding for Leiden in the current research networks amounts to 13 PhD and 5 PD 30 
positions (3.3M€). In addition, the report specifies, the NOVA funds are used for overlap appointments 31 
for permanent staff. In Leiden four such positions have been filled (0.7M€). Further, the institute 32 
mentions the EU Marie Curie Programme that funds research networks of European institutes, including 33 
PhD students and postdocs. Leiden has been involved in a total of 7 such networks since 2004. In total, 34 
the institute states, these networks partially fund 10 research positions, or about 1.5M€.    35 
 36 
Individual research projects (4M€)  37 
The institute explains, that through the NWO Open competition it is possible to request funding for small 38 
research projects (1 or 2 students or postdocs), for mid-sized apparatus or infrastructure (NWO-M), and 39 
for large grants (NWO-G) for major facilities. It points to the situation that the Open competition has a 40 
very high oversubscription rate, typically 4:1 or worse. Further, combined with severe cuts in university 41 
funding for PhD students, it faces increasing difficulty to fund a sufficient number of small projects, 42 
which threatens its crucial ability to try out new subjects or riskier research. Nonetheless, the Sterrewacht 43 
staff gained from the Open competition funding of a total of 18 research positions (13 PhD students and 44 
5 PDs) in the reporting period, a total grant amount of about 4M€.  45 
 46 
Instrumentation (4.5M€)  47 
As stated by the institute, Leiden observatory faculty and research staff plays a major part in the NOVA 48 
instrumentation programme, with 11 of the 21 current instrumentation projects led from Leiden. The 49 
total expenditure on these 11 projects from NOVA and other external funds  (principally NWO and 50 
ESO) was 14M€, of which 4.5M€ was spent in Leiden. Two of the four instrument projects for the E-51 
ELT in which the Netherlands take part through the 18.8M€ ESFRI grant (2009-2018) to NOVA are led 52 
by Leiden astronomers. 53 
 54 
 55 
University funding  56 



 39 

As specified in the self-evaluation report, the board of Leiden University has targeted special funding at 1 
the Sterrewacht, in particular a personal stimulus grant (300k€), a 430k€ grant for researching the historical 2 
archives, and part of a 1M€ grant for the research area Fundamentals of Science (starting in 2010). At 3 
faculty level, the institute states, it received special allocations of funds to continue van Spinoza research 4 
(125k€/yr), and funds for the history of science group (100k€/yr).  5 
 6 
Telescope and supercomputer time  7 
A further measure of earning power in astronomy, the institute states, is success in obtaining observing 8 
time, in competition, at observatories worldwide. It points to the situation that for the top facilities 9 
oversubscription factors can be 4-10, and competition is fierce. The institute points to its successful 10 
observing proposals, that are at the basis of much of the institute‟s research. Both on satellites (HST, 11 
Spitzer, Herschel) and on top facilities on the ground (ESO VLT, VST, VISTA, Keck, CFHT, LOFAR) 12 
Leiden astronomers lead or co-lead a number of large, high profile programmes, including large 13 
programmes on VLT, CFHT, VST and VISTA, key projects on Herschel, GranteCAN and LOFAR.  The 14 
same argument the institute gives for access to supercomputers for large calculations: prominent examples 15 
of this type of earning power are the OWLS project of cosmological galaxy formation simulations (PI) on 16 
the IBM BLU-GENE computer in Groningen, which was awarded 10 million cpu hours, and allocation 17 
of 6 million cpu hours by Leiden staff on the very competitive European supercomputer DEISA. 18 
 19 
5. PhD Training 20 
 21 
NOVA PhD research school 22 
As specified in the NOVA report (Chapter 10), all astronomy PhD students in the Netherlands are part of 23 
NOVA and must follow the NOVA guidelines. The progress and career prospects of the PhD students 24 
are monitored and discussed with the graduate students annually through a 'PhD Review Committee', and 25 
the overall status of the PhD students‟ progress is discussed orally in the NOVA Board. Further general 26 
information on the PhD training is described in the NOVA report (Chapter 10). 27 
 28 
Next generation   29 
According to the institute, training of PhD students lies at the heart of research activities of the 30 
Sterrewacht. In the Netherlands PhD students are treated as junior staff members on temporary contracts, 31 
rather than as trainees. Each works with at least one responsible staff member who guides their research. 32 
PhD students take part in the annual „inquisition‟ cycle. In Leiden this inquisition has been an annual 33 
event for nearly 20 years, and the composition of the committee rotates on a staggered 2-year basis. PhD 34 
students are required to attend and present work at international conferences. Apart from attending the 35 
NOVA course in Dwingeloo at least once, participation in international summer or winter schools is 36 
strongly stimulated, and funded through the department or specific travel grants such as the LKBF. If 37 
necessary, PhD students at Leiden are offered courses from the MSc curriculum to fix specific gaps in 38 
their background. All PhD students at the science faculty also receive training in „soft skills‟, such as 39 
international networking, writing and presentation, time management, etc.  40 
 41 
Career after PhD graduation 42 
The Sterrewacht specifies that of its 83 graduates since 1996, 22 now hold staff positions in astronomy 43 
departments or research institutes around the world, and 26 have left astronomy, mostly for jobs in 44 
research in other fields, software industry, public policy, or education. Another 34 are on postdoctoral 45 
fellowships. It sees as particularly gratifying that a large number win important Fellowships in strong 46 
international competition, e.g. at the end of 2009 there were 9 PhDs from Leiden that have won a NASA 47 
Hubble Fellowship, which is more than from any other non-US university.  48 
 49 
The Sterrewacht provides an up-to-date overview of its graduated PhDs, together with information on 50 
their current position, on its website (http://www.strw.leidenuniv.nl/education/formerphds.php ). 51 
 52 
 53 
 54 
 55 
 56 
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PRODUCTIVITY: 5.0 4 

 5 
6. Productivity 6 
 7 
Output  8 
The Sterrewacht‟s states, in its self-evaluation report, that its output per permanent staff member has 9 
increased (by about 50%) over the 2004-2009 period, as measured by publications and PhD theses. The 10 
impact of its papers, it further states, is on a par with that of astronomers at the top-15 US astronomy 11 
departments, and compares favourably with that of the other Dutch astronomy departments.  12 
 13 
Results on the number of PhDs and the PhD period, reported in the NOVA document, are given here 14 
below (Table 3). 15 
 16 
Table 3a. Sterrewacht, UL, number of PhDs and median PhD * 17 
UL                PhD’s from UL in NOVA 

Period Number granted Median PhD period in years 

1995-1997 16 - 

1998-2000 14 - 

2001-2003 13 4.50 

2004-2006 22 4.33 

2007-2009 27 4.17 

Total 92 - 

*Source: NOVA document 5.2 PhDs, Table 4 and Table 5. 18 
 19 
The numbers and types of publications for the period 2000-2009, as given in the NOVA document, are 20 
given below (Table 4). 21 
 22 
Table 3b. Numbers of astronomical publications at UL for the period 2000 – 2009* 23 

UL Type publication 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Total 

Refereed publications 132 92 102 123 125 121 193 166 134 197 1385 

Non-ref publications 119 95 77 96 110 113 136 67 77 43 933 

PhD theses 6 2 7 4 7 10 5 8 8 11 68 

Outreach articles 25 4 4 7 4 11 9 13 21 19 117 

Total 282 193 190 230 246 255 343 254 240 270 2503 

UL: Network-1            

Type publication 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Total 

Refereed publications 72 45 54 45 47 64 98 79 73 110 687 

Non-ref publications 55 50 38 35 37 46 45 35 24 22 387 

PhD theses 2 0 3 0 3 6 2 4 4 5 29 

Outreach articles 0 2 0 2 0 0 0 0 0 0 4 

Total 129 97 95 82 87 116 145 118 101 137 1107 

UL: Network-2            

Type publication 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Total 

Refereed publications 56 44 48 58 63 50 80 71 51 67 588 

Non-ref publications 54 34 32 29 39 51 41 20 11 14 325 

PhD theses 4 2 4 3 4 3 3 4 4 5 36 

Outreach articles 1 0 3 2 0 0 0 0 0 0 6 

Total 115 80 87 92 106 104 124 95 66 86 955 

UL: Network-3            

Type publication 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Total 
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Refereed publications 0 1 0 16 12 3 8 6 5 5 56 

Non-ref publications 3 2 2 7 13 2 3 1 2 1 36 

PhD theses 0 0 0 1 0 0 0 0 0 0 1 

Outreach articles 0 0 0 1 1 0 0 0 0 0 2 

Total 3 3 2 25 26 5 11 7 7 6 95 

UL: Instrumentation            

Type publication 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Total 

Refereed publications 4 1 0 4 3 3 6 8 2 12 43 

Non-ref publications 6 6 4 19 13 14 32 10 14 5 123 

PhD theses 0 0 0 0 0 0 0 0 0 1 1 

Outreach articles 0 1 0 0 0 0 0 0 0 0 1 

Total 10 8 4 23 16 17 38 18 16 18 168 

UL: other research            

Type publication 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Total 

Refereed publications 0 1 0 0 0 1 1 2 3 3 11 

Non-ref publications 1 3 1 6 8 0 15 1 26 1 62 

PhD theses 0 0 0 0 0 1 0 0 0 0 1 

Outreach articles 24 1 1 2 3 11 9 13 21 19 104 

Total 25 5 2 8 11 13 25 16 50 23 178 

* Source: NOVA document, Appendix B3. Publication statistics UL: all, Table B3.4:  1 
 2 
 3 

SOCIETAL RELEVANCE: 4.5 4 

 5 
7. Societal Relevance 6 
 7 
Societal relevance: quality, impact and valorisation    8 
The Sterrewacht gives its view on societal relevance as follows. Astronomy, it states, is the oldest science, 9 
and can be seen as the ultimate in „pure research‟. The Sterrewacht considers to be funded to do 10 
fundamental research is a privilege with associated responsibility to disseminate its work to a wide 11 
audience. The Sterrewacht therefore sees outreach activities as important part of its work.  12 
 13 
An example is the “Old Observatory” building in the center of Leiden (currently being restored), that 14 
hosts several historic telescopes, which are used regularly by a amateur astronomy society and by the 15 
undergraduate astronomy club, who organize weekly lectures and sky viewing sessions throughout the 16 
year. The building is also the setting for astronomy exhibitions and other activities organized by the 17 
department on the annual Dutch Science Day. Upon reopening in 2011 a new permanent exhibition space 18 
will be inaugurated which will be open to all visitors of the adjacent hortus botanicus.   19 
 20 
Another example of outreach activities is the public lecture, given in the spring by the Oort Foundation 21 
funded annual visiting professor at the Sterrewacht. 22 
 23 
The institute states, that the presence at the Sterrewacht of the Faculty‟s research group on the history of 24 
natural science offers possibilities for a more structural approach to outreach to the general public than 25 
has been the case so far, particularly with the appointment of the director of the national Boerhave 26 
Museum for the history of science as adjunct professor.  27 
 28 
The Sterrewacht report, mentions schools (teachers and students) as another important target group. 29 
Physics and astronomy together employ part-time two local high school teachers to help develop 30 
programs for pre-university activities for students, and for after-school programs for science teachers. 31 
 32 
The institute mentions it provides media appearances on radio and television occur throughout the year, 33 
such as in 2007 around the appointment of one of its staff members as director general of ESO, and on 34 
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the opening of the e-SMA on Hawaii in 2008. Staff members took part in the annual televised national 1 
science quiz in 2009, and are regularly asked to comment on new results on radio and television. The 2 
Sterrewacht runs a „publiekscontact‟ committee to channel such requests; that also answers questions 3 
about astronomy from the general public.  4 
 5 
Staff and students regularly give talks at high schools and science societies across the country every year, 6 
and feature or write in magazines and newspapers. About 100 such outreach events and media contacts 7 
take place per year. One staff member in particular is a regular guest on a prime-time talk show, and uses 8 
this platform (as well as other similar contacts) to stress the virtues of thinking about science and society.    9 
 10 
The institute states as particularly noteworthy the Universe Awareness initiative, started by a staff member 11 
in 2004, aimed to broaden the minds of very young disadvantaged children and stimulate tolerance and 12 
internationalism using inspirational aspects of astronomy. It is active in more than 35 countries, was a 13 
cornerstone project of the International Year of Astronomy in 2009, and is now an official activity of the 14 
International Astronomical Union. Another Leiden staff initiative resulted in the IAU‟s decadal plan 15 
“Astronomy for the Developing World”. 16 
 17 
 18 

VITALITY AND FEASIBILITY: 5.0 19 

 20 
8. Strategy 21 
 22 
Strategy   23 
According to the Sterrewacht, in its self-evaluation report, astronomy is developing fast. It states, the cycle 24 
of defining, developing and scientifically exploiting new facilities in astronomy is a continuous one, and 25 
the strategy of Sterrewacht is to be actively involved in all phases, for selected instruments. Many 26 
important new facilities have just become available, or are on the horizon. The Sterrewacht wants to 27 
naturally grasp the scientific opportunities these facilities bring, and for which they have been preparing.   28 
 29 
An essential part of its strategy therefore is to make sure the Sterrewacht has a broad scientific focus, 30 
including a vigorous theory program and a program on instrument R&D. This breadth also allows to keep 31 
attracting top candidates to its staff vacancies. It further sees as important to keep an open eye to 32 
interdisciplinary research possibilities: for example its Sackler laboratory for astrochemistry. The institute 33 
intends to exploit new opportunities for collaboration with Leiden theoretical physics on cosmology, and 34 
with Delft on astronomical instrumentation, by means of joint MSc specializations and research programs.    35 
 36 
The institute sees funding the bulk of its research through external grants as essential, and continuation of 37 
the NOVA funding line as crucial. In line with this, grant-getting potential is an important criterion in 38 
staff hiring decisions. It sees as a particular weakness of the current funding model that it is difficult to 39 
fund students and particularly postdoctoral Fellows not tied to specific projects, and finding funds to fill 40 
this gap, be it public or private, it formulates as an important goal. 41 
 42 
Instrumentation research is seen by the institute as of special strategic importance in a large astronomy 43 
institute such as the Sterrewacht. The institute aims for a leading role, through the NOVA E-ELT 44 
instrumentation program, in at least one instrument for this next major telescope. Nationally much of this 45 
work takes place in the context of NOVA, in collaboration with the NWO institutes ASTRON an SRON, 46 
and it is important to maintain good links to these groups through cross-appointments and collaborations. 47 
The institute however also explicitly chooses to have in-house instrumentation expertise coupled to the 48 
astronomy research program, as the best way to ensure that the most interesting instruments get built. To 49 
make a viable program at the Sterrewacht requires students, who in turn need access to local technical 50 
environments for their research projects. Contacts with nearby institutes (Leiden physics, Mechanical 51 
Engineering, Air&Space and Applied Physics at TUDelft, ESTec, high-tech industry on its science 52 
campus, Utrecht astronomy and SRON) need to be intensified and translated into joint projects 'on the 53 
ground', where its astronomical expertise can be combined with new technical developments. Promising 54 
fields for such research include adaptive optics, control algorithms, and fine mechanical engineering. 55 
 56 
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 2 
 3 
 4 
9. SWOT-analysis 5 
 6 
SWOT-analysis   7 
The institute points to the fact that its SWOT analysis, as given below, is the result of discussions within 8 
the scientific staff, and with the Sterrewacht‟s Advisory Board.  9 
 10 
The institute mentions in its self-evaluation report the following Strengths: 11 
1. The main strengths of the department are the quality of the scientific staff it is able to attract and 12 

keep, and its rich heritage and strong reputation. This translates into strong influence in setting 13 
astronomical science policy in Europe and beyond, and great scientific productivity.   14 

2. Leiden has access to the top observing facilities worldwide.  15 
3. The recent change to a tenure track system allows career growth based on individual achievements.  16 
4. Strong embedding in NOVA.  17 
5. The PhD programme is attractive to students from abroad, not only because of the scientific 18 

environment the Sterrewacht provides but also because most other countries do not offer 4-year, 19 
well-paid appointments.  20 

6. Local support (administration, computers) is lean but focussed on the needs of the institute. 21 
 22 
The institute mentions in its self-evaluation report the following Weaknesses:   23 
1. Over-commitment. The number of projects the institute is involved in is large, and many of them run 24 

on timescales that are driven by external factors. As ambition grows projects sometimes collide.   25 
2. Gender diversity on the permanent staff. After the departures of two female staff members in 2002 26 

and 2003, scientific staff contains only one woman. This gender imbalance is not for lack of trying: 27 
shortlists usually featured women, sometimes as the top candidate who received offers. In many cases 28 
it is clear that finding a job for the partner is a major requirement, and the lack of a university-wide 29 
partner hiring policy is a handicap (which also impacts its attractiveness to male candidates).  30 

3. Fellowship Funding. The current funding sources available are not suited to funding Postdoctoral 31 
Fellowships that are not attached to specific projects. However this is often the period of greatest 32 
scientific productivity of young scientists. This problem is a symptom of a trend in which 33 
discretionary research funds are disappearing. (The scheme that comes closest is the NWO VENI 34 
scheme, but the timing of its deadlines and the long application procedure make it a poor instrument 35 
for astronomy.)  36 

4. The rejuvenation of the staff has meant the institute had many candidates for the NWO VIDI 37 
scheme, the prime source of start-up funds for young staff members in the Netherlands. The institute 38 
has taken advantage of the opportunity, but the window is now closing. Currently, funding 39 
opportunities for older staff members are not as plentiful, so it will require a major effort to maintain 40 
its external funding level. 41 

 42 
The institute mentions in its self-evaluation report the following Opportunities:  43 
1. We live in the golden age of astronomy. A host of new science facilities await (Herschel, Planck, 44 

ALMA, LOFAR, Gaia, JWST, E-ELT, VISTA, VST, SKA, EUCLID, SPICA...), which will enable to 45 
push observational studies to higher redshift, sharper images, more spectral coverage, and thus refine 46 
our view of the universe. In parallel computer power continues to increase so that theoretical 47 
simulations can include more and more physical processes, and so that ever larger observational data 48 
sets can be processed and analysed. The institute is well prepared to take advantage.  49 

2. Interest in astronomy at the nearby Technical University Delft, as evidenced by efforts of their faculty 50 
of applied physics to find funding for an instrumental astronomy research line.   51 

3. Interest in the early universe at Leiden theoretical physics department. As part of the national 52 
„sectorplan physics‟, Leiden physics is intending to hire a new staff member whose research can link 53 
up with observational cosmology at the Sterrewacht. Such a scientific bridge is of interest in its own 54 
right, but will also increase Leiden‟s visibility for MSc and PhD students interested in cosmology.  55 
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4. Increasing EU funds for top researchers. The ERC grant scheme is still growing, and looks set to 1 
become an important part of the funding landscape.   2 

5. Instrumentation programme for E-ELT. Provided the E-ELT goes ahead, the ESFRI grant awarded 3 
to NOVA for instrumentation for this telescope will enable to implement its strategy of building and 4 
exploiting instruments on the largest ground-based telescope on Earth.   5 

6. Outreach using renovated “Old Observatory”. The renovation is expected to be complete by 2011, 6 
exactly 150 years after the opening of the building by Kaiser in 1861. The Sterrewacht intends to 7 
designate 2011 the “year of Leiden Astronomy”, and to use the occasion as a vehicle for profiling 8 
astronomy in Leiden and the Netherlands. 9 

 10 
The institute mentions in its self-evaluation report the following Threats:  11 
1. In the current climate there is a real threat of further budget cuts for higher education (particularly 12 

universities) in the Netherlands. Arguments for funding fundamental research with no immediate 13 
application horizon may not be heard or heeded. Within Leiden University, the current parametric 14 
system for allocating funds across departments and faculties rewards its research earning power; a 15 
change of balance towards crediting student numbers more would immediately affect the Sterrewacht 16 
adversely, and it is doubtful whether the institute would be able to compensate a decline with an even 17 
greater external grant-getting effort.  18 

2. Uncertainty in the continuity of NOVA funding. The 5-year NOVA cycle allows strategic planning, in 19 
coordination with its partner institutes across the country. It has in effect partly compensated for the 20 
near-disappearance of flexible university funding for PhD students and postdocs, and has contributed 21 
greatly to attracting new talent to the Netherlands. Discontinuation of this funding line, or prolonged 22 
uncertainty over its future, would remove this strategic possibility.  23 

3. Structural decline in number and quality of high school science students.  There are signs of a 24 
welcome reversal in the trend that high school students (and society) increasingly value science less. 25 
Without such a reversal, research and teaching institutes in the exact sciences will become increasingly 26 
less viable.   27 

4. A perception that the 20th century may have been the century of physics, but that the 21-st century 28 
belongs to biology. Continuing to make the case that astronomy faces as many fundamental questions 29 
as ever before, that it is the only way to probe the most extreme physics, and that it is inexorably 30 
moving towards understanding the origin of life, is therefore vital. 31 

 32 
10. Robustness and stability 33 
 34 
Viability 35 
The Institute states that its people are its key asset, and sees providing them with the environment and 36 
facilities they need for their research and teaching as the most important task of the institute.  Since 2004, 37 
faculty are appointed on a US-style tenure track system with a tenure decision after 5 years based on 38 
research, teaching and grant-getting performance. Promotion to full professor can follow after a similar 39 
period, and depends only on an evaluation of the individual‟s achievements (it does not require a chair to 40 
fall vacant). An appropriately tailored degree of mentoring, (teacher) training and guidance is offered to 41 
young staff members, both at the institute and at faculty level. All personnel, including research staff on 42 
temporary positions, are annually evaluated by their supervisors, with written reporting. For its PhD 43 
students the institute follow a different system (see chapter 5 of this document). 44 
 45 
As specified by the institute, standard facilities (offices, financial administration, personnel services, power, 46 
telephones) at the Sterrewacht are provided by the university. According to the institute a key part of its 47 
research potential is its computer infrastructure. This is managed by a group of 4 fte with a mixed 48 
astronomy and ICT background, who follow new developments in astronomical software, maintain 49 
hardware and data reduction packages, and help in the management of the institute. The institute has a 50 
small secretariat of 2.5fte, and in 2009 appointed a full-time administrator as Institute Manager, a job that 51 
had been done by a faculty member before. Since 2008 a half-time coordinator for education activities has 52 
assisted the director of education. The self-evaluation report further remarks, that a modern new faculty 53 
building, which will house all institutes together, is being planned. 54 
 55 
 56 
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5B. THE STERREWACHT UL CONTRIBUTION TO THE NOVA NETWORKS 1 

 2 
 3 
Programme:    The UL contribution to the NOVA networks 4 
Research staff 2009:  104.2 fte  5 
 6 
Description of The Sterrewacht UL contribution to the NOVA Networks 7 
 8 
In its self-evaluation report, the Sterrewacht gives the following description of its contribution to the three 9 
NOVA research network themes. 10 
 11 
The Sterrewacht contribution to Network 1: Formation and evolution of galaxies: from high-redshift to the present 12 
 13 
Understanding the origin of galaxies is a fundamental aim. Galaxy research at the observatory combines a 14 
multi-wavelength observational program with numerical modelling. Observational studies with VLT, HST 15 
and Spitzer to probe galaxies and clusters in the very early Universe have led to discoveries in which 16 
Leiden staff played a central role. Two staff members in particular pushed the frontier of studies of the 17 
earliest galaxies showing that these objects can now be traced to a redshift of 7 and above (corresponding 18 
to ages less than 5% of the current age of the Universe). In parallel, based on their extended work on high 19 
redshift radio galaxies. Other staff members have obtained the first sample of proto-clusters at 2<z<4. 20 
This enabled them to witness the formation of the first massive structures and associated galaxy scaling 21 
relations. 22 
 23 
For nearby galaxies, the goal is a detailed understanding of the internal properties of nearby galaxies: their 24 
interstellar medium, nuclei, stellar populations, stellar dynamics and dark halo properties. Observations 25 
with the JCMT and Herschel opened up studies of the warm, dense interstellar medium in nearby galaxies, 26 
an essential phase in the life cycle of star formation and death. Undertaken 10 micron interferometric 27 
observations with the VLTs probed the centers of nearby active galaxies at an unprecedented scale of 10 28 
mas and resulted in the first images of the putative dusty tori postulated by AGN unification models. 29 
Integral-field kinematic maps of elliptical galaxies, measured with custom-designed spectrographs 30 
SAURON and PN.S on the WHT by Leiden observatory staff members revealed their complex orbit 31 
structure and diverse dark halo properties. 32 
 33 
Galaxy lensing is an excellent cosmological probe. Advanced techniques have been developed and are 34 
being applied by staff members to the ground based CFHTLS and KiDS/VIKING surveys to set unique 35 
constraints on the expansion history and growth of structure of the universe, key probes of the dark 36 
matter and dark energy. Galaxy formation involves processes on a large range of scales, from the feedback 37 
associated with the growth of supermassive black holes and massive star formation, to hydrodynamical 38 
processes in the intergalactic medium. As part of the OverWhelmingly Large Simulations project (Schaye), 39 
researchers of the Sterrewacht have developed powerful, new methods and algorithms to model radiative 40 
transport and a range of physical processes that occur on scales that are too small to be resolved in 41 
cosmological simulations. Systematic numerical experiments reveal which processes are most important 42 
and are providing new insights into the highly self-regulated nature of the growth of supermassive black 43 
holes, the evolution of galaxies, and the re-ionization of the universe. 44 
 45 
To ensure a continued success of the galaxy research program, Leiden observatory is involved in several 46 
instrumentation programs (JWST, MUSE, SCUBA-2, ALMA, LOFAR, Gaia, E-ELT, Euclid). Now that 47 
these great facilities are on the horizon, the Sterrewacht is well placed to use of them. JWST and MUSE 48 
(and later the E-ELT) will enable to study the stellar populations and associated emission line gas of high 49 
redshift galaxies in unprecedented spatial detail.  SCUBA-2 and ALMA have the sensitivity to reveal their 50 
star formation, unhampered by dust obscuration. LOFAR will carry out 21 cm HI absorption studies of 51 
radio galaxies near or even at the epoch of reionisation, which will provide for the first time information 52 
on the distribution of neutral gas on kpc scales. With Gaia‟s ability to do the astrometry of a billion stars, 53 
we will get a detailed picture of the phase space structure of our Milky Way, and hence of the degree of 54 
merging its formation involved. On the somewhat longer time scale (post-2017) the prospects for studying 55 
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the large scale structures in the universe with Euclid and SKA, and for measuring detailed galaxy 1 
properties with the E-ELT virtually guarantees a bright future for galaxy research at Leiden observatory. 2 
 3 
 4 
The Sterrewacht contribution to Network 2. Formation and evolution of stars and planetary systems 5 
 6 
Throughout most of the Universe‟s history and across every galaxy, stars and the interstellar medium 7 
(ISM) are locked into a cycle of cloud formation, stellar birth, stellar evolution, and (partial) return of 8 
material to the ISM. More than 150 different chemical species have been identified in space, unique 9 
probes of the physical conditions as well as the very material from which stars and planets form. A central 10 
theme of the research of four Leiden staff members is to survey the gas, polycyclic aromatic hydrocarbons 11 
(PAHs), and solids in star and planet-forming regions. These studies reveal the physical and chemical 12 
changes as the system evolves from a cold prestellar cloud to a warm young star surrounded by a 13 
protoplanetary disk. Thanks to the improved sensitivity and spatial resolution of submillimeter (JCMT, 14 
APEX-CHAMP+, SMA) and infrared (Spitzer, VLT) instrumentation during the last decade, the first 15 
comprehensive studies of low-mass protostars down to the brown-dwarf limit have been made.  The 16 
development of fast and accurate radiative transfer programs coupled with molecular databases has been 17 
crucial for the analysis. Astronomers now use these tools worldwide, and the next generation of programs 18 
is on the drawing board in preparation for the Herschel, ALMA, JWST and ELT era. 19 
 20 
Numerical and analytical models can now follow, for the first time, the chemistry of a gas parcel from the 21 
collapsing cloud into a 2D disk. Spectral-line observations track the gradual transition from infall- to 22 
rotation-dominated kinematics, and provide a time-ordering of objects. High-resolution observations 23 
show that in some cases the gas disk extends significantly further than the dust disk, hinting at a disparate 24 
evolution of gas and dust. A new large set of transitional or „cold‟ disks has been identified with dust holes 25 
out to 40 AU. For some sources, the gas has been accurately located inside the holes using VLT-CRIRES 26 
spectro-astrometry, hinting at the presence of young planets at this pivotal stage in disk evolution. 27 
 28 
It has become clear over the past decade that dust particles play an essential role as catalytic sites for 29 
(complex) molecule formation and are the basic material from which icy planetesimals and ultimately 30 
planets form. Thermal and ultraviolet processing as well as atom bombardment of icy dust grains trigger a 31 
fascinating solid state astrochemistry, which can be studied in the lab. Only the tip of the „iceberg‟ of 32 
possible processes has been studied so far; decades of work are still ahead. The new field of „solid state 33 
astrochemistry‟, where state-of-the-art chemical physics techniques are applied to astrophysical questions, 34 
is still at an infant stage, much like gas-phase chemistry was 30 yr ago, but is rapidly gaining momentum 35 
worldwide. The Sackler laboratory has received a significant boost at Leiden with the consecutive arrival 36 
of two new staff members, as did the arrival of another recent new staff member to the faculty. 37 
 38 
Research opportunities for the next 5-10 years abound. In this period, ALMA will provide a revolutionary 39 
improvement in sensitivity and resolution at (sub) millimeter wavelengths. It will directly probe the planet-40 
forming zones of disks.  The Herschel Space Observatory opens up the far-infrared to unprecedented 41 
sensitivity. Leiden staff members are involved in two Herschel Key Programs that jointly address the 42 
physics and chemistry of star formation, especially the role of water (WISH and DIGIT). Mid-infrared 43 
instruments on E-ELT and JWST will step up sensitivity and spectral resolution to study the warmest gas 44 
in the terrestrial-planet zone of disks (inner few AU) that ALMA cannot image. Continued modelling and 45 
laboratory efforts form essential complements to interpret the expected wealth of observations, and to 46 
address the origin and fate of molecular complexity in space. The institute states, an important goal is to 47 
develop the ubiquitous PAHs into powerful in-situ probes of the ISM both in our own and other galaxies.   48 
The final outcome of star- and planet-formation is the focus of the research of two staff members: 49 
detecting and characterizing exoplanets. One of them concentrates on planets transits, allowing hot Jupiter 50 
atmosphere studies through transmission spectroscopy, secondary eclipse photometry, and orbital phase 51 
variations. The institute states the strategy is to develop novel observation and data-reduction techniques 52 
that can be used with the future extremely large telescopes  (ELTs). The first successful transmission and 53 
secondary eclipse detections have been obtained already. The ultimate goal that drives this research, the 54 
institute states, is to study the atmospheres of (super-)Earths transiting cool dwarfs, in particular those 55 
that  may be habitable and have signs of biological activity. 56 
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 1 
One of Leiden‟s staff members focuses on the direct detection of giant planets through the use of 2 
coronographic optics and thermal imaging with large telescopes, complementing the parameter space 3 
explored by another staff member. There are significant opportunities here with current 8m telescopes, 4 
and it is an important science case for the ELT. 5 
 6 
 7 
The Sterrewacht contribution to Network 3: Neutron stars, black holes and gravitational waves 8 
 9 
The activities related to Network 3 at the Sterrewacht can be subdivided in three broad research fields:  10 
- the study of the supermassive black hole in the Galactic center,  11 
- the formation of intermediate mass black holes in dense young star clusters (the gravitational 12 

thermodynamics in collisional and collisionless stellar systems), and  13 
- the radiation processes and relativistic effects related to neutron stars.  14 
In the last years two staff members have been studying the formation and evolution of neutron stars and 15 
black holes, in particular regarding the  'paradox of youth': the curious circumstances under which the 16 
massive young stars in close orbits around the Galactic center could have formed. Related to this is the 17 
origin of hyper-velocity stars, a population of main-sequence stars thought to be accelerated to very high 18 
velocity through interaction with the nuclear black hole. One of them also studies the formation and 19 
evolution of intermediate mass black holes, and the consequences of their presence on the dynamical 20 
evolution of massive star clusters. 21 
 22 
This work combines theory with large computer simulations; the latter often by acquiring ample computer 23 
time on national and international supercomputers. The Sterrewacht actively participates in technical 24 
developments with research on high-performance computing on distributed architectures (participation in 25 
the national DAS-4 and the European DEISA and PRACE initiatives), and by building a local Beowulf 26 
computer cluster based on Graphics Processing Units, in collaboration with the computer science dept. 27 
One Leiden staff member leads a NOVA project to build a new software instrument, the Astrophysical 28 
Multiscale Software Environment (AMUSE). Apart from computational gravitational dynamics problems, 29 
it is designed to address complex multiscale and multiphysics problems that include stellar evolution, 30 
hydro dynamics and radiative transfer. The aim is to fine-tune and acquire a fundamental understanding of 31 
the complicated interplay between gravitationally interacting compact objects, to improve predictions for 32 
gravitational wave detectors and other instruments, and to understand in detail the consequences of the 33 
presence of one or more intermediate mass and/or supermassive black holes in dense stellar 34 
environments, like the Galactic center. 35 
 36 
 37 
The Sterrewacht contribution to instrumentation 38 
 39 
Instrumentation research is of special strategic importance in a large astronomy institute such as the 40 
Sterrewacht. The institute aims for a leading role, through the NOVA E-ELT instrumentation program, in 41 
at least one instrument for this next major telescope. Nationally much of this work takes place in the 42 
context of NOVA, in collaboration with the NWO institutes ASTRON an SRON, and it is important to 43 
maintain good links to these groups through cross-appointments and collaborations. But Leiden also 44 
explicitly chooses to have in-house instrumentation expertise coupled to the astronomy research program, 45 
as the best way to ensure that the most interesting instruments get built. To make a viable program at the 46 
Sterrewacht requires students, who in turn need access to local technical environments for their research 47 
projects. Contacts with nearby institutes (Leiden physics, Mechanical Engineering, Air&Space and Applied 48 
Physics at TUDelft, ESTec, high-tech industry on our science campus, Utrecht astronomy and SRON) 49 
need to be intensified and translated into joint projects 'on the ground', where our astronomical expertise 50 
can be combined with new technical developments. Promising fields for such research include adaptive 51 
optics, control algorithms, and fine mechanical engineering. 52 
 53 
Leiden staff members act as principal investigator or project scientist for teams that design and build 54 
instruments or key software for VLT, VLTI, ALMA, Herschel, JWST, Gaia, E-ELT, this often in the 55 
context of the NOVA instrumentation programme. This early involvement is key: it ensures influence on 56 
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the scientific capabilities of the instruments, intimate knowledge of the new facility as soon as it becomes 1 
available, and early access through guaranteed time observations. Leiden undertakes instrumentation 2 
research together with the Technical University in Delft. The cosmology and instrumentation initiatives 3 
are also the subject of new specializations in the MSc curriculum. 4 
 5 
Leiden faculty and research staff play a major part in the NOVA instrumentation programme, with 11 of 6 
the 21 current instrumentation projects led from Leiden  (ALLEGRO, DCLA, MATRI2CES, AMUSE, 7 
NEVEC, MATISSE, SINFONI,  MUSE/ASSIST, ELT, GAIA, MIRI). Total expenditure on these 11 8 
projects from NOVA and other external funds  (principally NWO and ESO) was 14M€, of which 4.5M€ 9 
was spent in Leiden. Two of the four instrument projects for the E-ELT in which the Netherlands take 10 
part through the 18.8M€ ESFRI grant (2009-2018) to NOVA are led by Leiden astronomers. In fact a 11 
Leiden staff member is principal investigator (PI) of the international consortium for the mid-IR 12 
instrument METIS.  13 
 14 
 15 
Assessment 16 
 17 
Quality     5.0 18 
 19 
Productivity    5.0 20 
 21 
Societal Relevance   4.5 22 
 23 
Viability and feasibility  5.0 24 
 25 
The Sterrewacht Leiden is an outstanding department, ranking among the top few astronomy institutes in 26 
Europe and in the top tier of astronomy programs worldwide.  Its many excellent research programs 27 
include the world's leading group in astrochemistry and molecular astrophysics, and agenda-setting 28 
programs in star formation and the formation and evolution of galaxies.  Since the inception of the 29 
NOVA program the department has renewed its faculty with a series of strong hires at the junior and 30 
senior levels, and it has expanded its instrumentation group to one that now has a major presence in 31 
European astronomy, especially through ESO.  It has maintained its outstanding record for producing 32 
Ph.D. students who move on to leadership positions in astronomy worldwide.  Against this strong record 33 
of successes the challenges facing the Sterrewaacht are relatively minor:  to maintain its current excellence 34 
in a period of increasing uncertainty in science funding, and to enhance the diversity of its faculty. The 35 
Sterrewacht Leiden sets a high standard for Dutch astronomy and for astronomy programs in Europe 36 
overall. 37 
 38 

39 
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6A. ASSESSMENT AT INSTITUTIONAL LEVEL  - RU 1 
 2 
University:  Radboud University Nijmegen RU 3 
Faculty:  Faculty of Science  4 
Institute:  Institute of Mathematics, Astrophysics and Particle Physics (IMAPP) 5 
Department: Department of Astrophysics 6 

 7 
 8 

QUALITY:  4.5 9 

 10 
1. The institute  11 
 12 
The Department of Astrophysics of the Radboud University Nijmegen (RU) is part of the Institute of 13 
Mathematics, Astrophysics and Particle Physics (IMAPP) within the Faculty of Science. The mission of 14 
the Institute is to explore the borders of fundamental science and the foundations of nature at the smallest 15 
and largest scales. Within the IMAPP institute the Department of Astrophysics concentrates on the high-16 
energy universe, which makes it possible to research regimes in physics not available on Earth (highest 17 
energies, densities, gravity); topics that allow a direct interaction with the physics community (compact 18 
objects, cosmic rays and gravitational waves) and topics that capture the imagination of the general public 19 
(black holes, gravitational waves, cosmic rays). The Department was founded in late 2001 and has seen a 20 
remarkable growth.  21 
 22 
It is the vision of the research directors to create and maintain a department that straddles the border 23 
between 'classical' astrophysics and astroparticle physics: a department that brings astronomical knowledge 24 
to the physicists and physics knowledge to the astronomers. In research the ambition of the Department 25 
is to perform front-line science in the fields of astroparticle physics and (ultra)compact binaries. 26 
 27 
The objective of the Department is to be a world-player in both themes by: 28 
a. Focusing on a small number of key topics,  29 
b. Designing, realizing and using state-of-the-art instrumentation, and  30 
c. Leading and participating in a number of forefront (inter)national research collaborations to maximize 31 

the research output of the Department.  32 
 33 
Two intertwining research themes are developed, partially in collaboration with the Department of 34 
Experimental High Energy Physics within the IMAPP institute: 35 
 36 
 Theme 1: Compact Objects & Binaries: population, evolution and physics  37 

Staff members: Groot, Nelemans, Falcke, Kuijpers, Aerts, Jonker, Dominik 38 
 Theme 2: Astroparticle physics: ultrahigh-energy cosmic rays (UHECRs) and gravitational waves. 39 

Staff members: Falcke, Hörandel, Nelemans, Kuijpers, Groot 40 
 41 
During the last years a major fraction of the available research time has gone into setting up these new 42 
research lines. The publication rate of the Department is healthy and with a growing (inter)national 43 
reputation the impact score of the group is growing 44 
 45 
2. Academic reputation  46 
 47 
The Department of Astrophysics became a member of NOVA in 2002. Since 1/1/2005, the Department 48 
is embedded in the IMAPP Institute within the Faculty of Sciences of the Radboud University Nijmegen. 49 
Within IMAPP there is a strong collaboration with the High Energy Physics department. From the start 50 
of the Department the strategic choice has been made to set up the interdisciplinary field of astroparticle 51 
physics and concentrate a significant fraction of the manpower in this field. 52 
 53 
Groot is the current Head of the Department of Astrophysics, De Jong (from Experimental High Energy 54 
Physics) is director of IMAPP and Kuijpers is dean of the Faculty of Science. Nationally the Department 55 
is part of NOVA, where it is active mainly in NW3. Groot is part of the NOVA Board, Falcke is Network 56 
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3 coordinator and Nelemans is a member of the NOVA Instrument Steering Committee and the Minnaert 1 
committee. Through the participation in NOVA leverage on the international level is greatly enhanced. 2 
The Department also benefits from national funding for ESO, ING and ESA membership. 3 
 4 
The Department participates in various international networks and associations: LOFAR and the PAO for 5 
the cosmic ray and black hole research, LISA for the gravitational wave research, the EGAPS and GBS 6 
surveys, the X-Shooter spectrograph and the E-ELT OPTIMOS-EVE spectrograph for the ultracompact 7 
binary research. 8 
 9 
According to the self-assessment report the Department is the only research group in the Netherlands 10 
that studies white dwarf binaries, transients, gravitational waves and cosmic rays. Many of the research 11 
lines of the Department have only been possible through national collaborations, mainly through NOVA 12 
(X-Shooter, OPTIMOS-EVE, LOFAR DCLA) and with financial support of NWO (VENI/VIDI 13 
Grants; X-Shooter, LOFAR DCLA) and FOM (LOPES, LOFAR Cosmic Rays and Gravitational waves). 14 
 15 
The Department is one of the few research groups in the world that studies ultracompact binaries and the 16 
radio detection of cosmic rays.  17 
 18 
The completion of the LOFAR, PAO (South and North), VST, Gaia, E-ELT and LISA instruments will 19 
provide strong opportunities for the Department. Research collaborations exist with a number of sister 20 
institutes abroad: in particular, Warwick, Cape Town and KITP/UCSB for the Compact Binaries and 21 
Bonn (radio), Caltech (transients & gravitational waves) and Karlsruhe for the astroparticle physics. 22 
 23 
Guest researchers: 24 
The Department has been host to a number of guest researchers (>3 months): 25 
- Huib Henrichs (Amsterdam, 2007 – 2008, 13 months) 26 
- Matt Wood (Florida Institute of Technology, 2008 – 2009, 9 months) 27 
- Lev Yungelson (Russian Academy of Sciences, 2008, 3 months) 28 
 29 
 Most important signs of recognition for research staff (prizes, awards, invitations to address major 30 

conferences, conference organisation activities, editorships, membership of academies) 31 
 32 
Most notable recognitions:3 33 
– Two ERC Advanced Grants, Falcke & Aerts (2008) 34 
– Membership Young Academy of the Royal Academy of Sciences, Groot (2009) 35 
– Two NWO-VIDI grants, Groot (2002) & Nelemans (2008) 36 
– NWO-VENI grant to Nelemans (2004) 37 
– Royal Decoration for promoting astronomy in the Netherlands for Kuijpers (2009) 38 
– EU Descartes Prize to Groot (2002) 39 
– Academy Prize from the Berlin-Brandenburgische Akademie der Wissenschaften to Falcke (2005) 40 
– Kuijpers Dean of Faculty of Sciences (2006) 41 
 42 
In addition Falcke is the International Project Scientist for the LOFAR telescope, Groot is Project 43 
Scientist of the VLT X-Shooter spectrograph and PI on the UVEX part of the EGAPS Survey. Falcke is 44 
chair of the Committee Astroparticle Physics in the Netherlands (CAN) and Network 3 coordinator 45 
within NOVA. Hörandel is PI on the Cosmic Ray Key Project within LOFAR. Nelemans is a member of 46 
the Fundamental Physics Advisory Committee of ESA, and co-chair of the LISA Compact Binaries 47 
working group. Groot is chair of the Netherlands Astronomical Society (NAC). 48 
 49 
The Department has organised the first international workshop on AM CVn stars in 2005 (35 50 
participants) and the Dutch astronomical conference in 2003 (200 participants). The major survey projects 51 
(mainly EGAPS & GBS) of the Department are awarded on a competitive basis, and telescope time 52 
obtained amounts to ~2 months per year on major international facilities. All members serve regularly as 53 

                                                 
3
 A full overview is to be found on the website http://www.astro.ru.nl -> Awards&Honours 

http://www.astro.ru.nl/
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members of time allocation committees (ESO, ING, WSRT, JCMT, Chandra) and are regular referees of 1 
major astronomical journals (ApJ, MNRAS, A&A). 2 
 3 
3. Quality and scientific relevance of the research 4 
 5 
For the impact factors of the Nijmegen publications the self-assessment report refers to the general 6 
NOVA document. Here the self-assessment report limits itself to a number of itemized highlights. 7 
 8 
Highlights for Compact Objects & Binaries: 9 
- Detection of X-ray progenitor of SN Type Ia SN2007on 10 
- Completion of the X-Shooter spectrograph for the VLT 11 
- Uncovering the Galactic population of AM CVn-type ultracompact binaries 12 
- The European Galactic Plane and Bulge Surveys (EGAPS & GBS) 13 
- Black hole – Jet unification scheme 14 
- Explanation of pulsar drifting subpulses by the diocroton instability. 15 
 16 
Highlights for Astroparticle Physics: 17 
- Detection of cosmic rays through nanosecond radio bursts 18 
- Anisotropy of cosmic rays in the Pierre Auger Observatory 19 
- Consistency with the GZK cut-off in the Pierre Auger Observatory 20 
- Theoretical investigation into coupling of gravitational waves to magnetized plasmas 21 
- Confirmation of AM CVn-type binaries as LISA verification sources 22 
 23 
The self-evaluation report gives a list of key publications for both themes.. 24 
 25 
 26 
4. Resources 27 
 28 
The Department presented the following information about resources. 29 
Table 1 provides an overview of the research staff in different categories for the entire Department and 30 
for NOVA Network 3.  31 
 32 
Table 1. Overview of the research staff RU, in fte 33 
Astronomy at Radboud University Nijmegen: Research in Network 3: astrophysics of compact objects 

Staff category 2003 2004 2005 2006 2007 2008 2009 

Tenured staff 2.0 2.0 2.0 2.8 3.7 4.3 4.2 

Postdoc 0.0 1.3 3.8 3.5 3.1 2.0 3.8 

PhD students 6.0 6.0 7.3 7.9 5.4 3.9 8.4 

Instrumentation 0.0 0.0 0.3 1.3 1.5 1.5 2.4 

Total research 8.0 9.2 13.5 15.4 13.7 11.6 18.9 

Support staff 0.0 0.4 0.5 1.0 1.5 1.5 2.1 

 34 
 35 
Since its start in 2001 the Department has been able to attract external money to be directly spent in 36 
Nijmegen. On average about 50% of the total funding in the Department has come from external sources, 37 
including NOVA funding. In 2009 and 2010 this will be 75%, including instrumentation projects. The 38 
self-assessment report has not included total subsidies for national programs (LOFAR; X-Shooter). Most 39 
external funding has been obtained from personal stimulus programs such as NWO's Innovations scheme 40 
(Vernieuwingsimpuls: VENI, VIDI, VICI) and the ERC Advanced Grant. 41 
 42 
The institute staff members obtained various individual grants, such as 2 ERC Advanced Grants, 2 NWO-43 
VIDI grants and a VENI grant, and further a FOM Gravitational wave program grant, and LOFAR 44 
grants from NWO(+ASTRON), NOVA and FOM, and finally a NOVA financing of the X-Shooter 45 
cryostat. 46 
 47 



 52 

Table 2.a. The origin of funding of the research staff at the Department of Astrophysics in Nijmegen over the period 2003-1 
2009 in units of k€ 2 
Astronomy at Radboud 
University Nijmegen 

2003 2004 2005 2006 2007 2008 2009 

Funding        

University 244 231 313 297 412 436 279 

NOVA 35 30 40 82 119 62 257 

NWO / KNAW 89 183 321 439 347 327 470 

EU / ERC 0 0 0 0 0 0 211 

Other 32 36 37 38 3 0 0 

Total in (k€) 400 480 711 857 881 826 1,216 

 3 
Table 2.b.  Origin of funding for the Department of Astrophysics in Nijmegen over the period 2003-2009 in units of k€ 4 
Astronomy at Radboud 
University Nijmegen 

2003 2004 2005 2006 2007 2008 2009 

Funding        

University 242 314 378 559 537 519 643 

NOVA 0 0 236 294 157 90 290 

NWO / KNAW / ERC 170 405 348 245 305 466 563 

EU + other contracts 0 0 0 0 0 0 0 

Total in (k€) 412 719 962 1,098 999 1,075 1,496 

 5 
5. PhD Training 6 
 7 
All Nijmegen PhD students are part of the NOVA Research school and follow the program as described 8 
in the NOVA part of the evaluation. The University offers additional training on e.g. presentation, writing, 9 
English, etc. An education and training plan is made for each student at the start of the project. Progress is 10 
evaluated after 18-months, as well as in yearly evaluation meetings with the Head of the Department. In 11 
case of (personal) problems a solution is sought in consultation with the HR and/or university health 12 
departments. Only one PhD project was not concluded with an actual PhD. Out of the nine awarded 13 
PhDs, 7 continued their scientific career, although 2 of these have moved out of science after their first 14 
PD position. Two PhDs obtained an NWO-Rubicon grant to start their career abroad. A point for 15 
improvement is the student progress review process. The NOVA 'inquisition' system has been operating 16 
erratically so far, whereas experience at the other NOVA institutes show this is a beneficial system for 17 
both the students as well as for decreasing the average PhD duration. 4 18 
 19 

PRODUCTIVITY: 4.5 20 

 21 
6. Productivity 22 
 23 
A total of 707 publications and 9 PhD theses have appeared with the Nijmegen astrophysics affiliation (as 24 
incorporated in ADS). The development over the years is shown in Table 3a. The 347 refereed 25 
publications have accumulated 4323 citations (12.45 citations/paper). The Department makes extensive 26 
use of the telescopes on La Palma (WHT+INT), at ESO (VLT), WSRT and to a lesser degree at all major 27 
observatories worldwide. 28 
 29 
Table 3. Number of publications in 2000 – 2009, RU 30 
Department of Astrophysics RU 

Type of publication 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Refereed publications 0 2 4 18 31 51 51 42 53 95 

Non-ref publications 0 1 11 43 67 43 46 48 60 34 

                                                 
4
 Note that at the RU the actual date of defense can only be set after the formal approval of the PhD manuscript 

and often delays the PhD defense by 4-6 months after approval. See the NOVA main report on the average 

duration of PhD at the RU and the other NOVA partners. 
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PhD theses 0 0 0 0 0 0 2 2 2 3 

Outreach articles 0 0 0 1 1 0 0 2 0 3 

Total 0 3 15 62 99 94 99 94 115 135 

RU Network 1           

Type publication 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Refereed publications 0 0 1 2 0 2 2 3 0 3 

Non-ref publications 0 0 0 2 3 1 1 2 2 1 

PhD theses 0 0 0 0 0 0 0 0 0 0 

Outreach articles 0 0 0 0 0 0 0 0 0 0 

Total 0 0 1 4 3 3 3 5 2 4 

RU Network 2           

Type of publication 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Refereed publications 0 0 1 2 0 2 2 3 0 3 

Non-ref publications 0 0 0 2 3 1 1 2 2 1 

PhD theses 0 0 0 0 0 0 0 0 0 0 

Outreach articles 0 0 0 0 0 0 0 0 0 0 

Total 0 0 1 4 3 3 3 5 2 4 

RU Network 3           

Type publication 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Refereed publications 0 2 3 13 28 41 48 33 44 80 

Non-ref publications 0 1 9 23 42 24 35 40 49 28 

PhD theses 0 0 0 0 0 0 2 2 2 2 

Outreach articles 0 0 0 1 0 0 0 1 0 3 

Total 0 3 12 37 70 65 85 76 95 113 

RU Instrumentation           

Type publication 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Refereed publications 0 0 0 0 0 2 0 2 1 4 

Non-ref publications 0 0 0 3 5 2 8 3 3 2 

PhD theses 0 0 0 0 0 0 0 0 0 1 

Outreach articles 0 0 0 0 1 0 0 1 0 0 

Total 0 0 0 3 6 4 8 6 4 7 

Other research           

Type publication 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Refereed publications 0 0 0 0 0 1 0 0 0 0 

Non-ref publications 0 0 1 1 3 1 1 1 0 3 

PhD theses 0 0 0 0 0 0 0 0 0 0 

Outreach articles 0 0 0 0 0 0 0 0 0 0 

Total 0 0 1 1 3 2 1 1 0 3 

 1 
 2 

SOCIETAL RELEVANCE:  4.5 3 

 4 
7. Societal Relevance 5 
 6 
For the general societal relevance of astronomy the self-assessment report refers to the NOVA part of this 7 
evaluation. The success of the astronomy education in Nijmegen in attracting additional students in 8 
physics shows the potential astronomy has for attracting students in the exact sciences in general. The 9 
Department is very active in public outreach, and organizes a monthly open night which is attended 10 
between 60-250 people each month (depending on the weather). Recently a number of Bachelor and 11 
Master projects have been done on astronomy education at primary and secondary schools. LOFAR-type 12 
phased array techniques may lead to commercial spin-offs in sensor array techniques. 13 
 14 
 15 
 16 
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VITALITY AND FEASIBILITY: 4.0 1 

 2 
8. Strategy 3 
 4 
The five year strategy of the Department is to yield the science harvest from the investments in the 5 
Galactic Plane and Bulge surveys, the X-Shooter spectrograph, the LOFAR telescope and the Auger 6 
observatory. After an initial period of build-up, the coming five years will be a time of harvesting as well as 7 
creating new opportunities4 and strengths. To increase the effectiveness to react to new opportunities, to 8 
decrease the gap between Nijmegen and the other Dutch universities in the number of staff members 9 
(causing a higher teaching load/lower research fraction) and to make the Department less vulnerable to 10 
e.g. staff departures and/or the certain 'randomness' that comes with external funding, it is the ambition 11 
of the Department to grow to 6 fte permanent staff. Most naturally the research fields of the additional 12 
two staff members would be in the fields of theory, black holes or transients. Given the financial situation 13 
of Dutch universities in general it is unclear whether this is achievable, which is why the self-assessment 14 
report states this is as an ambition, not as a goal. 15 
 16 
Gaia will offer a strong incentive in the resolved stellar population research in our Milky Way and is a 17 
natural next step after EGAPS as it will deliver a highly complementary dataset. Over the coming five 18 
years the Department will also actively work to materialize its involvement in the E-ELT, SKA, LISA and 19 
Auger North observatories. A lunar radio telescope may offer new opportunities for very lowfrequency 20 
radio observations. 21 
 22 
Scientifically the aims of the Department for the next five years are to make the detection of cosmic rays 23 
in the radio a common technique and to use this technique to increase the detection efficiency and 24 
accuracy of UHECRs with LOFAR and Auger and to pinpoint the origin of these UHECRs. For the 25 
compact binaries the Department aims to unravel their formation history (common-envelope physics), 26 
their contribution to the gravitational wave sky and to establish and exploit the connection of jet physics 27 
between stellar-mass and supermassive black holes. In supermassive black hole research the challenge will 28 
be to detect these at very high redshifts using LOFAR from their jet emission, as well as to image the 29 
shadow of the black hole at the centre of our Milky Way using the ALMA array. 30 
The NOVA-wide PhD monitoring system (the 'inquisition') will be adhered to more regularly, which is 31 
important with the growing number of PhD students. 32 
 33 
In external funding, the current staff still has opportunities in the personal schemes of the VICI & ERC-34 
AG programs, although funding for the more junior schemes (e.g. VIDI and ERC-SG) have been 35 
exhausted. Funding for PhDs and PDs through the NWO Free competition has been steady over the last 36 
few years and the Department expects it to remain that way, providing a level influx of young researchers. 37 
If NOVA is continued this will remain an important source of funding. Within the university the strategy 38 
of the Department will be to obtain a stable baseline funding for the permanent staff. 39 
 40 
9. SWOT-analysis 41 
 42 
The SWOT analysis has been performed by consultation of the astrophysics staff, the IMAPP director, 43 
the input from the IMAPP Scientific Advisory Committee and the dean of the Faculty of Sciences. 44 
 45 
Strengths 46 
 Young, active department with staff that has shown its earning capacity 47 
 Strong collaboration with physics on astroparticle physics 48 
 Research focus complementary to other NOVA institutes 49 
 Involvement in high profile research projects: X-Shooter, LOFAR, Auger, EGAPS, LISA. 50 
 Cross-fertilization between astronomy and astroparticle physics. 51 
 52 
Weaknesses 53 
 Vulnerability due to small number of permanent staff 54 
 Small staff limits flexibility to new opportunities without overload. 55 
 Uneven age distribution of current staff (all within bracket 38-42) 56 
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 Poor university funding situation for PhDs and staff 1 
 Lack of strong theory-oriented staff member after departure Kuijpers. 2 
 3 
Opportunities 4 
 Involvement in future projects allow for attractive research and good funding 5 
 Relative youth of staff allows for external funding opportunities. 6 
 Embedding within the IMAPP institute offers collaboration with physics 7 
 Transients research in optical and radio 8 
 Involvement in astronomy and physics allows for dual funding 9 
 Location near Germany offers possibilities for a stronger NL-D collaboration. 10 
 11 
Threats 12 
 Loss of current staff leads to large impact on the research (and teaching) program. 13 
 Discontinuation of NOVA as a funded national top research school 14 
 Uncertain financial future of university research funding 15 
 Overload of (over)committed staff: penalty of success. 16 
 17 
The conclusion of the above SWOT analysis is that the Department is currently in a high state with a large 18 
influx of external funding. Although the Department will strive to keep the external funding high, a 19 
priority is to get the university at a stable baseline level. A staff complement of 4 fte is considered to be a 20 
critical mass to survive. A modest increase would make the contribution more in line with the partners 21 
within NOVA and enables the Department to fulfil its scientific ambition (transients & theory). If this 22 
expansion is not possible the Department can function successfully with the current number of staff. In 23 
this case the Department will have to also limit its scientific ambition, but this can be done without loss to 24 
the impact on the current research lines. In case of the departure of one or more staff levels quick 25 
replacements should be sought. 26 
 27 
Continuation of NOVA as a (funded) top research school is important to realize international leverage in 28 
multi-country research and instrumentation projects. This is very important in a science that is completely 29 
internationally oriented and in which the scale of projects as long surpassed the purchasing power of 30 
individual universities and countries. The Nijmegen and Dutch involvement in the VLT, E-ELT & SKA 31 
projects is most effectively done through NOVA. The international status and high profile of NOVA is a 32 
strong support for the Nijmegen department. Within NOVA Nijmegen has initiated e.g. the X-Shooter 33 
and OPTIMOS-EVE projects (together with UvA). The strong collaboration with the physics community 34 
on the astroparticle research is mostly independent of NOVA and runs by direct links within the IMAPP 35 
institute and with the national FOM/NIKHEF institute and its partners. 36 
 37 
10. Robustness and stability 38 
 39 
The Department of Astrophysics is a young group that is still in the build-up phase. With 4 fte permanent 40 
staff, the Department has reached a minimal critical mass for long-term viability, but on a national level 41 
the non-research workload (teaching, outreach, administration) is high, somewhat limiting research 42 
flexibility and national impact. The ambition of the Department for a further growth to 6 fte permanent 43 
staff would negate these effects sufficiently.  44 
 45 
After an initial period of investment, both research lines will experience many (observational) 46 
opportunities: X-Shooter has started operations on the VLT in October 2009, LOFAR will start operation 47 
in 2010, EGAPS will be completed in the time-frame 2010-2013, Gaia will be launched in 2012 and on the 48 
longer time scale the Department is actively involved in the E-ELT, SKA and LISA observatories. The 49 
Auger Observatory has just started regular operations and with the future Auger-North there is strong 50 
potential for the field, in particular when radio detection techniques become full-fledged and operational. 51 
Through LOFAR and PTF the department will be more strongly involved in time-domain astrophysics. 52 
 53 
External funding has been very good in the last two years which translates in 16 more post docs and PhD 54 
students starting in 2010. Internal funding has been and continues to be problematic due to the poor 55 
financial situation of the Faculty of Sciences. No university funded (partial) PhDs are currently available 56 
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and the material budget of the Department is currently low (<80 kEuro /yr for 30 fte). At this moment a 1 
large fraction of the permanent staff is financed on external grants (2.25 of 4 fte). Current local, national 2 
and international infrastructure and embedding is very good, which has helped to attract high quality staff 3 
and post docs. 4 
 5 
A worry is the unequal build-up in age of the current staff which will cause a decrease in funding 6 
opportunities over the coming years (since these are often age ('young') or year-of-PhD related). 7 
 8 

6B. THE RU CONTRIBUTION TO NOVA NETWORK 3 9 

 10 
 11 
Programme:    The RU contribution to NOVA Network 3  12 
Research staff 2009:  18,9 fte 13 
 14 
Description of the RU contribution to NOVA Network 3  15 
 16 
The research in the Department fits mainly within Network 3 of the NOVA program, and has two 17 
intertwining research themes: 18 
 Theme 1: Compact Objects & Binaries: population, evolution and physics 19 
 Theme 2: Astroparticle physics: ultrahigh-energy cosmic rays (UHECRs) and gravitational waves. 20 

 21 
Description theme 1: Compact Objects & Binaries: population, evolution and physics  22 
 23 
Staff members: Groot, Nelemans, Falcke, Kuijpers, Aerts, Jonker, Dominik. 24 
 25 
Compact objects, compact binaries and transients are almost ideal probes of the high energy universe, of 26 
binary evolution, and of extreme physics processes. 27 
 28 
The Department concentrates on: 29 
- the Galactic population of ultracompact binaries: their role as probes of binary evolution and their 30 

contribution to the low-frequency gravitational wave sky; 31 
- the physics of supermassive black holes, in particular the physics of jets and the acceleration of ultra-32 

high energy cosmic rays. 33 
- the transient universe, in particular on (very) short time scales (<1d). 34 
 35 
 36 
Description theme 2: Astroparticle physics: ultrahigh energy cosmic rays and gravitational waves  37 
 38 
Staff members: Falcke, Hörandel, Nelemans, Kuijpers, Groot 39 
 40 
Astroparticle physics is a growth area in both physics as well as astronomy. The availability of cosmic rays, 41 
neutrinos and gravitational waves allows us to learn about the Universe and to explore our knowledge of 42 
physics. The Department is involved in two large scale endeavours: UHECRs and gravitational wave 43 
astrophysics.  44 
 45 
High energy cosmic ray entering the Earth's magnetic field and atmosphere cause a short (tens of 46 
nanoseconds) burst of coherent, low-frequency radio emission. The Department‟s first detections of these 47 
bursts with the LOPES LOFAR-prototype system have led to a true revival of the field of radio detection 48 
of cosmic rays. 49 
 50 
The direct detection of gravitational waves will be the (astro)physics revolution of the 21st century and 51 
will open up a completely new window on the Universe. 52 
The Department has been focusing on complementary electromagnetic studies of gravitational wave 53 
sources. 54 
 55 
 56 
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Assessment of the RU contribution to NOVA network 3 1 
 2 
 3 
Quality                 4.5 4 
 5 
Productivity    4.5 6 
 7 
Societal Relevance   4.5 8 
 9 
Viability and feasibility  4.0  10 
 11 
Of all five participating astronomical institutions in the NOVA program, Nijmegen is perhaps the most 12 
forward looking, with the most positive gradient in its performance and per capita achievements.  But at 13 
its present size of four permanent professors, it is well below the critical mass of ten faculty members that 14 
the IRB judges to be necessary to reach general international excellence in astrophysics. With some focus, 15 
it is still possible for Nijmegen to excel, say, with six faculty members, but with fewer than six, it becomes 16 
difficult to offer a graduate program that is attractive to a broad spectrum of graduate students.17 
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 1 

7A. ASSESSMENT AT INSTITUTIONAL LEVEL - UU 2 

 3 
University: Utrecht University UU 4 
Faculty:  Department of Physics and Astronomy within the Faculty of Science 5 
Institute: Utrecht University Astronomical Institute / Sterrenkundig Instituut Utrecht (SIU) 6 
 7 

QUALITY: 4.0 8 

 9 
1. The institute  10 
 11 
Description 12 
 13 
The vision of the Utrecht University Astronomical Institute (Sterrenkundig Instituut Utrecht, SIU) is to 14 
be a world-leading institute in stellar astrophysics and the leading institute for optical astronomical 15 
instrumentation in the Netherlands. According to the self-evaluation report, SIU‟s focus on stellar 16 
astrophysics and closely related topics provides the mass to maintain its position as world-leading institute 17 
in this area of astrophysics. 18 
 19 
SIU‟s Experimental Astrophysics group, the Scientific Instrumentation, and SRON in Utrecht form a 20 
cluster for astronomical instrument development that covers education, research and development, 21 
conceptual design, engineering, production, test and verification of innovative ground and space-based 22 
instruments. Accordingly, SIU is expanding its master‟s programme in Astrophysics and Space Research 23 
to create a stronger relation with SRON and to better educate students in the area of instrumentation.  24 
 25 
The mission of SIU is „To carry out world-leading astrophysical research and educate the next generation of 26 
astrophysicists, emphasizing the scientific, technical, and educational collaboration with SRON as well as research and 27 
development of instrumentation for ground and space-based observations’. In addition to the combination of research 28 
and education, SIU‟s mission emphasizes the collaboration on research and education with SRON as well 29 
as astronomical instrumentation.  30 
 31 
SIU has two overall objectives, which are research and education.  32 
SIU has a single research programme, Astrophysics of stars, stellar systems and their environments. The 33 
research area‟s at SIU and its NOVA networks (NW) are: 34 
 35 
 Star clusters (observations, numerical simulations (NW1); 36 
 Elemental composition of the interstellar and intergalactic medium observations (NW1). 37 
 Solar and stellar atmospheres and their magnetic fields (theory, numerical simulations, observations, 38 

instrumentation (NW2); 39 
 Circumstellar disks, exoplanets and planetary atmospheres (numerical simulations, observations, 40 

instrumentation (NW2); 41 
 Stellar and binary evolution (theory, numerical simulations (NW3); 42 
 Supernovae and their remnants (observations, numerical simulations (NW3); 43 
 Theoretical astrophysics (numerical simulations (NW3); 44 
 45 
The subgroups of the research programme are based on these research areas, but do not necessarily reflect 46 
chairs or research groups. One person may be part of several subgroups. SIU collaborates with the co-47 
located SRON divisions High-Energy Astrophysics and Earth and Planetary Science.  48 
 49 
2. Academic reputation.  50 
 51 
Utrecht University, Science Faculty, Physics and Astronomy Department 52 
The Faculty of Science of Utrecht University is home to researchers, students and facilities in the fields of 53 
Biology, Chemistry, Pharmaceutical Sciences, Information & Computing Sciences, Mathematics and 54 
Physics, and Astronomy. The Physics and Astronomy Department is characterized by a broad spectrum 55 
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of education and research. The Department offers a single bachelor programme in Physics and 1 
Astronomy and is involved in a variety of master programmes. Research is organized in both disciplinary 2 
and interdisciplinary institutes, one of which is the Astronomical Institute (SIU).  3 
 4 
SRON 5 
SRON is an NWO institute, is located near the Faculty of Science and is a national centre of expertise for 6 
the development and exploitation of satellite instruments in astrophysics and earth system science. SRON 7 
acts as the Dutch national agency for space research and as the national point of contact for ESA. SIU 8 
and SRON‟s High Energy Astrophysics division have been collaborating on a variety of subjects related to 9 
X-ray observations and compact objects. 10 
 11 
According to the self-evaluation report, the combination of an NWO  institute like SRON has the 12 
advantage that a university institute like SIU has the flexibility to quickly act on scientific developments, 13 
while SRON has the organizational stability needed to build and use space-based instruments. 14 
 15 
NOVA 16 
SIU is mainly active in NOVA network 2 (formation of stars and planetary systems) and network 3 17 
(astrophysics of compact objects). A key component of the NOVA programme is to build and develop 18 
new astronomical instruments and to carry out technical research and development for the next 19 
generation instruments, an area that SIU is also involved in.  20 
 21 
National and International positioning 22 
SIU is a medium-size astronomical institute in the Netherlands. Over the period 2003-2009 a major part 23 
of the full and assistant professors retired, or took on positions elsewhere. This led to significant changes 24 
in the permanent staff over the last years, a trend that will continue until 2011. According to the self-25 
evaluation report, however, the fairly young staff has the potential to significantly enhance SIU‟s national 26 
and international position.  27 
 28 
SIU focuses on stellar astrophysics and is positioned in the Dutch astronomical landscape. According to 29 
the self-evaluation report, astronomical instrumentation has increased in quality and quantity and SIU is 30 
now leading in the Netherlands. The astrophysics group is highly relevant for the international community 31 
as it is establishing itself as the world-leader in astronomical polarimetry and is currently expanding into 32 
adaptive optics developments for ESO. For more national and international aspects, the self-evaluation 33 
report refers to the general NOVA assessment.  34 
 35 
The self-evaluation report provides an overview of the academic reputation of the academic staff, in 36 
which board memberships, invited reviews, awards, conference organization, invited talks and major 37 
international conferences are given.  38 
 39 
3. Quality and scientific relevance of the research 40 
 41 
In the self-evaluation report, the 3-5 most significant results/highlights relevant to the discipline are 42 
provided per subgroup. The self-evaluation report also provides 3-5 key publications per subgroup.  43 
 44 
Description of subgroups: 45 
 46 
Elemental composition of the interstellar and intergalactic medium (NW1) 47 
 The discovery of a new class of X-ray outbursts of neutron stars, with a theoretical follow-up on 48 

nuclear fusion below the neutron-star atmosphere; 49 
 The optical identification of a white dwarf companion of a millisecond radio pulsar, followed by 50 

detailed optical spectroscopy to determine the masses of the neutron star and of the white dwarf; 51 
 Proof of the existence of mass loss from super massive accreting black holes in the centres of active 52 

galaxies, in the form of very hot gas; 53 
 The first direct detection of the gas filaments that connects clusters of galaxies, using the XMM-54 

Newton observatory; 55 
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 Determination of the chemical composition of the colling flow in a massive cluster of galaxies, and 1 
thereby the determination of the ration of type Ia to core-collapse supernovae as well as the total 2 
number of supernovae integrated over the history of this cluster. 3 

 4 
Star clusters (NW1) 5 
 Normal spiral discs form relatively few star clusters more massive than about 200,000 Msun, while 6 

interacting galaxies are efficient at forming clusters well above several million sun; 7 
 Observing programmes to obtain optical and near-infrared spectra of the most massive clusters in a 8 

spiral galaxy and a dwarf galaxy; 9 
 Theoretical and observational studies of star loss in clusters due to internal and external effects; 10 
 First quantification of the loss of cluster mass and the timescale on which this occurs leading to 11 

empirical cluster lifetimes, which shows that clusters in quiet galaxies live much longer than in galaxies 12 
with high star formation rates; 13 

 First determination of the population of various types of close binaries in star clusters. 14 
 15 
Solar and stellar atmospheres and their magnetic fields (NW2) 16 
 First statistically relevant observations of convective collapse events in the solar photosphere and 17 

chromosphere; 18 
 First realistic, 3D radiative MHD simulations of the „quiet‟ solar photosphere exhibiting a turbulent 19 

local dynamo action near the solar surface due to realistic flow topology of stratific, compressible, 20 
non-helical surface convection without enforced recirculation; 21 

 First understanding the reversed granulation pattern seen in Ca II H using high-quality simultaneous 22 
image sequences. 23 

 24 
Circumstellar disks, exoplanets and planetary atmospheres (NW2) 25 
 The Extreme Polarimeter (ExPo), a sensitive imaging visible-light polarimeter at the 4.2-meter 26 

William Herschel Telescope (WHT); 27 
 HARPSpol, a compact module that converts the HARPS instrument at the 3.6 m telescope at La Silla 28 

to s full-Stokes high resolution spectropolarimeter; 29 
 Development of the Spectropolarimeter for Planetary Exploration (SPEX), a solid-state, passive linear 30 

(spectro-)polarimeter where all polarization information is contained in a single spectral measurement. 31 
 32 
Stellar and binary evolution (NW3) 33 
 The complete, direct N-body model for the old open cluster M67 shows that both the primordial 34 

binary population and the dynamical cluster environment play an essential role in shaping the 35 
population; 36 

 Standard evolution scenarios for the formation of double neutron stars with a detailed stellar 37 
evolution code show that a second common envelope phase occurs, which may produce double 38 
neutron stars in very tight orbits; 39 

 It was shown that nearly all Carbon-enhanced metal-poor stars formed via the mass transfer from a 40 
more massive AGB companion and explain the observed, enhanced abundance of fluorine; 41 

 The observed presence of multiple stellar populations in globular clusters is successfully explained in a 42 
self-consistent fashion; 43 

 Detailed calculations revealed the evolutionary status of the progenitor of a white dwarf in a binary 44 
system can be recovered from the chemical composition of the transferred mass, and thereby 45 
provides a direct observational test on the nucleosynthesis in giant stars. 46 

 47 
Supernovae and their remnants (NW3) 48 
 The discovery of a pulsar wind nebula around a magnetar; 49 
 The identification of a cosmic ray dominated shock Pcr > 50% of Ptot; 50 
 In Cas  the reverse shock also accelerates electrons up to TeV energies, and amplifies the magnetic 51 

field; 52 
 An isolated neutron star can change its X-ray spectrum without any obvious cause. 53 
 54 
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Theoretical Astrophysics (NW3) 1 
 The realization that the thermalization of protons in ultra-relativistic shocks cannot proceed in the 2 

same way as for electrons due to quenching of the plasma filamentation instability by the rapidly 3 
heated hot electrons; 4 

 Detailed calculations of the interaction between the wind of a high-velocity pulsar and the associated 5 
supernova remnant created by the explosive birth event of the pulsar. 6 

 7 
4. Resources 8 
 9 
Table 1 provides an overview of the research staff of the Astronomical Institute for the entire institute, 10 
grouped according to NOVA networks and instrumentation. To obtain the fraction of fte available for 11 
research according to SEP, the numbers need to be multiplied with the fixed standard for each function: 12 
0.4 for tenured and tenure-track positions, 1.0 for postdoctoral fellows, and 0.9 for PhD students. 13 
According to the self-evaluation report, the Astronomical Institute is largely active in NOVA networks 2 14 
and 3 and is seeing an increase in involvement in network 1 and in instrumentation.  15 
 16 
Table 2 provides an overview of the various sources of financing in k€, as well as the expenditure. The 17 
division into salaries for permanent and temporary staff is an approximation  18 
 19 
Table 1. Overview of the research staff 20 

Astronomy at the Astronomical Institute of Utrecht University  

Staff category 2003 2004 2005 2006 2007 2008 2009 
Tenured staff 7.2 7.2 8.0 9.5 9.5 9.0 7.0 

Postdoc 5.8 6.5 5.9 9.6 10.9 7.0 5.5 

PhD students 13.1 15.2 16.4 19.0 21.4 22.0 19.4 

Instrumentation 1.0 1.0 1.0 2.4 2.8 2.2 3.0 

Total research 27.1 29.9 31.3 40.4 44.6 40.2 34.9 

Support staff 3.0 3.0 3.0 3.0 3.0 3.0 3.6 

Visiting fellows - - 0.6 0.5 0.5 1.8 0.5 

Research in Network 3: astrophysics of compact objects 

Staff category 2003 2004 2005 2006 2007 2008 2009 
Tenured staff 4.2 4.2 4.5 5.2 5.1 5.0 4.0 

Postdoc 2.3 3.4 3.3 6.6 7.0 4.0 1.2 

PhD students 8.1 10.3 12.2 14.2 15.5 13.1 10.7 

Total research 14.6 17.9 19.9 26.0 27.6 22.2 15.8 

Research in Network 2: formation of stars and planetary systems 

Staff category 2003 2004 2005 2006 2007 2008 2009 

Tenured staff 1.5 1.5 2.0 2.3 2.3 2.0 2.0 

Postdoc 2.8 3.1 2.6 2.3 2.8 1.0 1.8 

PhD students 4.0 4.0 3.5 2.9 4.4 6.8 7.0 

Total research 8.3 8.5 8.1 7.5 9.5 9.8 10.8 

Research in Network 1: evolution of galaxies 

Staff category 2003 2004 2005 2006 2007 2008 2009 

Tenured staff 0.5 0.5 0.5 1.0 1.0 1.0 1.0 

Postdoc 0.7 0.0 0.0 0.7 1.0 1.0 1.0 

PhD students 1.0 1.0 0.8 1.8 1.5 2.0 1.4 

Total research 2.2 1.5 1.3 3.5 3.5 4.0 3.4 

Staff working on instrumentation projects 

Staff category 2003 2004 2005 2006 2007 2008 2009 

Tenured staff 1.0 1.0 1.0 1.0 1.0 1.0 0.0 

Postdoc 0.0 0.0 0.0 0.0 0.0 0.0 0.5 

PhD students 0.0 0.0 0.0 0.0 0.0 0.0 0.3 

Instrumentation 1.0 1.0 1.0 2.4 2.8 2.2 3.0 

Total research 2.0 2.0 2.0 3.4 3.8 3.2 3.8 
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 1 
Table 2.  Funding and expenditure at the institutional level, in k€  2 
Astronomical Institute 2003 2004 2005 2006 2007 2008 2009 Total 

UU by expense type         

Permanent staff 645 683 760 814 787 800 650 5,139 

Temporary staff 695 1,010 911 1,254 1,636 1,508 1,398 8,413 

Supplies 445 221 517 651 502 638 472 3,447 

Equipment  191      191 

UU by funding origin         

Direct funding 1,072 1,053 1,528 1,725 1,553 1,456 1,039 9,426 

NOVA 410 538 244 412 428 215 314 2,562 

NWO/KNAW/ERC 245 425 325 425 645 873 779 3,718 

EU + other contracts 57 90 92 157 300 402 387 1,484 

Total UU 1,785 2,106 2,189 2,719 2,925 2,946 2,519 17,190 

 3 
The scientific staff of the institute has secured additional funding from NWO/KNAW/ERC, EU and 4 
other sources. The amounts per year are given in table 2, the total amount over 2002-2009 is 5,202 k€. 5 
Additional to the NOVA funding, the Astronomical Institute of Utrecht University has obtained a 6 
significant amount of external funding during the last years. Support has, for example, been given by the 7 
Netherlands Research Organisation (NWO), and its Technology Foundation (STW). At European level, 8 
the institute is supported by several EU research networks, and by an FP7 design study grant. The self-9 
evaluation report provides and overview of the external, competitively earned grants that were active 10 
during the evaluation period. It is expected that the amount of external funding will stay at the current 11 
level as the arrival of a new full professor will bring new funding opportunities.  12 
 13 
Facilities 14 
The solar physics group is operating the Dutch Open Telescope (DOT) on the Canary Islands. This 15 
facility was made available to the outside community in 2004 and has been operating since. From 2008 16 
onwards, operations are fully supported by external funding. A table in the self-evaluation report provides 17 
an overview of the number of users and observing days for internal (SIU) and external users.  18 
 19 
5. PhD Training 20 
 21 
PhD students at SIU are part of the Graduate School of Natural Science of Utrecht University and are 22 
part of NOVA. PhD students have teaching obligations, are required to attend the NOVA fall school, and 23 
are evaluated once a year by the promoter and supervisor. NOVA-wide training and quality control are 24 
described in the general NOVA self-evaluation report.  25 
 26 
The objective of the PhD training is to educate the next generation of astrophysicists and to optimally 27 
prepare them for the next step in their career. Each PhD student has a daily supervisor, and a promoter. 28 
PhD students are encouraged to attend conferences and external training events that are often organized 29 
in the contexts of EU networks that the institute participates in. The self-evaluation report provides an 30 
overview the number of PhDs, both completed and still in progress. Also, the current employment of 31 
former PhD students is provided, most are still in science. 32 
 33 
 34 

PRODUCTIVITY: 4.5 35 

 36 
 37 
6. Productivity 38 
 39 
The output provided in this section is in the form of numbers of papers and number of PhD theses, or 40 
granted PhD degrees. Table 3 provides an overview of the relevant data.  41 
 42 
 43 
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Table 3. overview of publications and PhD theses for the Astronomical Institute at Utrecht University 1 
UU Type publication 2003 2004 2005 2006 2007 2008 2009 

Refereed publications 44 36 39 57 51 53 64 

Non-refereed publications   2   3   0   0   1   3   2 

books/book chapters   0   2   1   0    0   0   0 

PhD theses   2   5   4   5   5   3   3 

Conference papers 29 20 14 38 38 45 31 

Professional publications   4   1   3   1   1   2   1 

Other research output   0   0   0   1   1   1   1 

Total 81 67 61 102 97 107 102 

 2 
 3 

SOCIETAL RELEVANCE: 4.5 4 

 5 
7. Societal Relevance 6 
 7 
Quality 8 
As a large part of general public appreciates astronomy, public lectures and participation in outreach 9 
activities are an important part of the institute‟s interaction with society at large. Between 2004 an 2009 10 
one staff member gave 109 public lectures; another gave 23 public lectures, 4 HOVO lectures, 2 teacher 11 
courses on astronomy, 8 high-school classes (JCU), 2 masterclasses, and 2 primary school classes. Of two 12 
other staff members, one contributed to 5 HOVO lectures and 2 lectures to the Studium Generale of 13 
Utrecht University, and the other gave one public lecture.  14 
 15 
Impact 16 
The economic impact of the institute, according to the self-evaluation report, is the PhD students that are 17 
educated. Their training is considered relevant for the Dutch and European knowledge societies in areas 18 
such as software development, image processing, high-performance computing, and many others. The 19 
institute also offers transferable knowledge skills in the form of a faculty-wide master‟s/PhD courses on, 20 
for example, project management for scientists.  21 
 22 
Some of the institute‟s areas have a direct impact on society:  23 
 Research in solar magnetism has relevance for long-term terrestrial climatology and for short-term 24 

space weather; 25 
 Nuclear and plasma physics may become technologically relevant in the near future and develop 26 

mathematical and numerical methods that are applicable in the fields of plasma physics, fluid 27 
dynamics, applied mathematics, geophysics and atmospheric physics. 28 

 29 
Valorisation 30 
The institute‟s experimental astrophysics group is working on spin-off technologies that have a direct, 31 
economic impact. Examples are the development of novel, foldable enclosures for large-scale structures, 32 
the development of adaptive optics for Nikon microscopes for in vivo biological tissue volume imaging, 33 
and biomedical applications of polarization measurements. One provisional patent approval was received 34 
in 2008, for „A passive, a thermal spectral modulator for full linear polarimetry.  35 
 36 
The experimental astrophysics group has strong ties to the industry for the development of instruments 37 
and, in particular, for the spin-off projects mentioned earlier. Partners include companies like Nikon 38 
Europe and TNO, and small high-tech companies in Europe.  39 
 40 
 41 
 42 
 43 
 44 
 45 
 46 
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VITALITY AND FEASIBILITY: 4.0 1 

 2 
8. Strategy 3 
 4 
Description 5 
 6 
SIU has the vision to be a world-leading institute in stellar astrophysics and the leading institute for optical 7 
astronomical instrumentation in the Netherlands. The strategic goals to describe the strategy were 8 
formulated to serve as a framework for decision-making. The goals, along with the corresponding plan to 9 
achieve them, provide the basis for more detailed planning.  10 
 11 
The self-evaluation report provided the following list of SIU‟s strategic goals: 12 
 Plan and execute the 5-year collaborative plan with SRON; 13 
 Build up a significant presence on the Internet for both research and education by 2012; 14 
 Increase the attractiveness of the bachelor education by adding telescope observing experience, lab-15 

style data analysis projects and a dedicated mentor by 2011; 16 
 Expand the master programme into instrumental and space research by 2011 in collaboration with 17 

SRON, Leiden University and potential other partners; 18 
 Hire a world-leading researcher in an attractive field of astrophysics at the full professor level by 2011; 19 
 Add a second staff position in astronomical instrumentation by 2011 to avoid single-point failure risk 20 

and build up experimental astrophysics to maximize the chances of getting the NOVA optical/IR 21 
engineering group to Utrecht; 22 

 Obtain a leading position in the EPICS exoplanet imager for the E-ELT by 2012 to expand the 23 
involvement in exoplanet research and ensure access to world-leading observing capabilities; 24 

 Create a Centre of Excellence in remote sensing of planetary and exoplanetary aerosols together with 25 
Atmospheric Physics and SRON by 2012 to successfully compete for funding of in-situ and remote 26 
sensing of aerosols in the earth‟s atmosphere, the solar-system planets, and exoplanets; 27 

 Move to a new, joint building with SRON by 2015 to enhance the collaboration and share resources; 28 
 Host the NOVA optical/IR engineering group by 2016; 29 
 Vigorously pursue external funding opportunities at all times including EU, ERC, NWO and STW, 30 

NSO and include as much as possible funding for administrative and managerial support; 31 
 Support activities within the department and the faculty to define and implement a true tenure-track 32 

system by 2013. 33 
 34 
9. SWOT-analysis 35 
 36 
According to the self-evaluation report, the SWOT analysis was carried out by considering the 37 
organizational, local, national and international aspects of the following areas: knowledge, competition, 38 
partners, technology, funding, people, culture and politics. The SWOT analysis is focussed on SIU-specific 39 
aspects that SIU can control or influence. 40 
 41 
Strengths 42 
 Well-focussed research programme: SIU concentrates on the physics of stars and intimately related 43 

areas, giving it a recognizable specialty in a research area that is the foundation of larger parts of 44 
astrophysics; 45 

 Broad coverage of astrophysical research approaches: SIU covers all aspects of stellar astrophysics; 46 
 High-quality researchers: members of the SIU staff, post-docs and PhD students publish in high 47 

impact journals; 48 
 Collaboration with the High-Energy Astrophysics and Planetary Science divisions of SRON; 49 
 SIU is part of the largest natural and life sciences (beta) faculty in the Netherlands. Cross disciplinary 50 

research with other areas of physics are encouraged and supported by the university; 51 
 SIU has an excellent track record in obtaining external funding from a variety of sources; 52 
 Societal relevance of solar and instrumental research: Variations in the solar output at all time scales 53 

have a profound influence on life and technology on Earth and in space. Instrumental technologies 54 
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developed at SIU for astronomical instruments have applications in the life sciences. Instrumental 1 
efforts are often carried out in collaboration with industry. 2 

 3 
Weaknesses 4 
 Limited attractiveness of research area: Stellar astrophysics is generally not considered as attractive as 5 

other areas; 6 
 Limited national funding for solar physics; 7 
 Small number of bachelor and master students; 8 
 Limited visibility on the internet: SIU‟s research and education efforts are not well represented on the 9 

internet; 10 
 Limited managerial and high-level administrative support: many services and support functions have 11 

been moved from institute and department to faculty or university levels; 12 
 Lack of formal tenure-track system limits attractiveness of assistant and associate professor positions. 13 
 14 
Opportunities 15 
 Renaissance of stellar astrophysics and with that the attractiveness of the current SIU research 16 

programme; 17 
 SIU has a new, full professor positions and a new assistant professor position for education to fill 18 

providing the opportunity to increase the attractiveness of the research programme and improve the 19 
teaching programme; 20 

 The university made funding available for collaboration with SRON; 21 
 Expansion of the master education into instrumental research at SIU along with the existing rapid 22 

build-up of instrumental research at SIU along with the existing opportunity to expand the master 23 
education into instrumental areas; 24 

 Hosing the NOVA optical/infrared engineering group: Utrecht is seen as the best location to host 25 
this group due to the proximity of SRON and the experimental astrophysics group; 26 

 New telescopes and space missions: SIU is involved in instruments for major, next-generation 27 
telescopes on the ground and, together with high energy missions; 28 

 Cross-disciplinary research with other areas of physics and computer science; 29 
 Increased collaborations with industry and applied research: National and European funding 30 

opportunities are more geared towards industrial and knowledge-society relevance.  31 
 32 
Threats 33 
 Loss of critical staff due to the limited number of staff members, presenting the risk for single-point 34 

failures in several areas. Unattractiveness of the positions, lack of career opportunities and a lack of 35 
university-funded, temporary research positions are causes; 36 

 Lack of matching funds for external grants, e.g. in EU projects. It is becoming increasingly difficult to 37 
obtain guarantees for the corresponding matching funds and therefore more difficult to submit 38 
proposals; 39 

 Insufficient number of master students: as internal funding from the university is likely to be allocated 40 
partially based on the number of master students in a programme, the limited number of students 41 
may lead to a considerable reduction in internal funding. 42 

 43 
10. Robustness and stability 44 
 45 
As compared to 2003, SIU has undergone major changes in its permanent staff and in the funding of PhD 46 
students. At the moment, most PhD and almost all post-doc positions are externally funded. SIU has used 47 
the change in permanent staff to strengthen its high-energy astrophysics and solar physics research 48 
portfolio and to establish a new research line in astronomical instrumentation. In the near future a new 49 
assistant professor position focused on education at the bachelor level and a new full professor will be 50 
hired, providing an opportunity to attract new talent.  51 
 52 
SIU has a limited yearly budget, which is allocated to various subcategories in the beginning of each 53 
calendar year and tracked once per quarter. Due to the external grants, the limited budget has no impact 54 
on the research quality according to the self-evaluation report. Resources within projects are managed 55 
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with standard project management techniques. Every two years a course in project management is 1 
followed by a large number of PhD students and post-docs. 2 
 3 
Most of the infrastructure is provided by the department and/or the faculty. SIU has computing facilities 4 
that are located in and maintained by the faculty ICT group. The experimental astrophysics group operates 5 
an optical lab that was built up with department and outside funding.  6 
 7 
In general, the innovative capacity of the institute staff can be measured by the amount of external 8 
funding that is received. The experimental astrophysics group has obtained a first provisional patent on a 9 
new polarimeter. 10 
 11 
7B. THE UU CONTRIBUTION TO THE NETWORKS 12 
 13 
Programme:    The UU contribution to the NOVA networks 14 
Research staff 2009:  34.9 fte 15 
 16 
SIU has a single research programme, Astrophysics of stars, stellar systems and their environments, with 17 
relation to the three NOVA networks: 18 
 19 
Utrecht University (SIU) contribution to Network 1 20 
 21 
 Star clusters (observations, numerical simulations); 22 
 Elemental compositions of the interstellar and intergalactic medium (observations). 23 
 24 
Utrecht University (SIU) contribution to Network 2 25 
 26 
 Solar and stellar atmospheres and their magnetic fields (theory, numerical simulations, observations, 27 

instrumentation); 28 
 Circumstellar disks, exoplanets and planetary atmospheres numerical simulations, observations, 29 

instrumentation). 30 
 31 
Utrecht University (SIU) contribution to Network 3 32 
 33 
 Stellar and binary evolution (theory, numerical simulations); 34 
 Supernovae and their remnants (observations, numerical simulations); 35 
 Theoretical astrophysics (numerical simulations). 36 
 37 
Assessment of the Utrecht University (SIU) contribution to the NOVA Networks 38 
 39 
Quality   4.0 40 
Productivity  4.5 41 
Relevance  4.5 42 
Viability   4.0 43 

 44 
Because of retirements and an aging faculty, the astrophysics group at Utrecht is undergoing a transition, 45 
whose outcome will determine its long-term standing and viability.  There are two pillars for the 46 
revitalization of astronomy at Utrecht: (1) a focus on the forefront instrumentation being pursued by the 47 
group under the leadership of Professor Chistoph Keller, perhaps augmented by the move of the NOVA 48 
optical/inforared group now housed at ASTRON, and (2) the recruitment of a world-leading researcher in 49 
an exciting field of astrophysics not now covered by the astronomy faculty at Utrecht, with the enticement 50 
of one or two additional faculty hires at more junior levels.   The IRB was very impressed with the clear 51 
vision of the Utrecht University administration regarding the situation, and hopes that the healthy 52 
collaborative atmosphere will lead to a satisfactory resolution to the challenges facing the astrophysics 53 
group. 54 

55 
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Appendix B: Explanation of the SEP criteria and scores 1 
 2 
 3 
The four main criteria for assessment are: Quality, Productivity, Relevance, and Vitality & feasibility. The 4 
assessment at the institute level primarily focuses on strategy and organisation, whereas the assessment at 5 
the level of the research group or programme primarily focuses on performance and activities of 6 
researchers and the results of their work (output and outcome).  7 
 8 
Quality The level or degree of excellence of the research, compared to accepted (international) 

standards in that field.  
 
The scope of the term „research‟ is not limited to the research results. Research 
management, research policy, research facilities, PhD training and the societal 
relevance of research are considered integral parts of the quality of work in an institute 
and its programmes. 

Productivity The relationship between input and output, judged in relation to the mission and 
resources of the institute. 

Relevance Social, economic and cultural relevance. Aspects to be considered are:  

 Social quality: efforts of the institute or group to interact in a productive way with 
stakeholders in society 

 Social impact: how research affects specific stakeholders or procedures in society 

 Valorisation: activities aimed at making research results available and suitable for 
application in product, processes and services.  

Committee members can also remark on relevance for the academic community, but 
the assessment should be on societal relevance. 

Vitality & 
feasibility 

The ability to react adequately to important changes in the environment. Also vision 
for the future. 

 9 
 10 
The scores on a five-point scale are: 11 
 12 
5 Excellent  Research is world leading.  

Researchers are working at the forefront of their field internationally and their 
research has an important and substantial impact in the field. 

4 Very Good  Research is considered nationally leading.  
Research is internationally competitive and makes a significant contribution to the 
field.  

3 Good  Research is considered internationally visible.  
Work is competitive at the national level and makes a valuable contribution in the 
international field.  

2 Satisfactory Research is nationally visible.  
Work adds to our understanding and is solid, but not exciting.  

1 Unsatisfactory  Work is neither solid nor exciting, flawed in the scientific and/or technical approach, 
repetitions of other work, etc.  

 13 
 14 
 15 
 16 
 17 
 18 
 19 
 20 
 21 
 22 
 23 
 24 
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APPENDIX N: NOVA Instrumentation Projects 1 
 2 NOVA instrumentation projects

Project Start Completion Completion

original actual

MIRI spectrometer 2002 Oct 2007 May 2009 Febr    a

ALMA Band-9 receivers 2007 Nov     b

X-Shooter 2004 Jan 2007 Jan 2008 Mar    c

SINFONI

MIDI 1998 Sep 2000 Sep 2001 May    d

OmegaCAM calibration software 2000 Apr 2003 Aug 2005 Oct    e

SPHERE-Zimpol 2006 Mar 2010 Jun 2011 Jan

MUSE-Assist 2006 Jan 2009 Dec 2010 Dec

PuMa-II 1999 Feb 2004 Dec 2005 Dec

Phase-A studies for E-ELT instruments

Micado 2008 Jan 2009 Oct 2009 Oct

METIS 2008 May 2009 Nov 2009 Nov

Epics 2007 Oct 2009 Oct 2010 Jan

Optimos-EVE 2008 Oct 2010 Febr 2010 Febr

  a  Delivery of spectrometer hardware to UK; other partners are more than 1 year late in delivery their share

  b  Planned for delivery 1 receiver cartridge every 3 weeks; now on schedule and delivery rate is one every 2.5 years

  c  ESO demanded change of cooling method at PDR --> redesign

  d  Delivery of optical bench to MPIA

  e  Work package extended over 2 years to adopt for telescope delay; instrument now waiting for VST delivery now scheduled for late 2010  3 
 4 

 5 
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Weigelt, G., Woillez, J., de Zeeuw, P.T. 2004: The central dusty torus in the active nucleus of NGC 1068, 1 

Nature, 429, 47 2 
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MNRAS, 393, 32 19 
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shape of the dark matter halo in the early-type galaxy NGC 2974, MNRAS, 383, 1343 21 
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