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Discussiebijeenkomst onderwijsportfolio en locaties opleidingen Natuur- en Sterrenkunde op 
14 april 2016 
 
 
De bijeenkomst wordt bijgewoond door vertegenwoordigers van de verkenningscommissie Natuur- en 
Sterrenkunde, waaronder de opleidingsdirecteuren van de bachelor N&S en de master P&A, de FSR-en 
van FNWI en FEW, de studieverenigingen NSA en AIK, leden van de opleidingscommissie P&A, en 
ongeveer 15 geïnteresseerde studenten (in totaal ongeveer 35 deelnemers). 
 
Micha de Groot (FSR-FNWI) en Gert Grift (directeur bètasamenwerking) leggen uit dat de 
discussiebijeenkomst primair is bedoeld om de adviezen van de verkenningscommissie N&S over de 
locaties van de opleiding te bespreken. Bij de advisering over het de vorming van het 
samenwerkingsinstituut N&S is met de FSR-en afgesproken dat ook de locaties van de opleidingen 
onderwerp van gesprek zullen zijn.  
 
Locaties opleidingen 
De opleidingsdirecteuren Marcel Vreeswijk en Wim Vassen lichten toe dat de verkenningscommissie 
voorstelt de bachelor N&S op Science Park te verzorgen, zoals nu al het geval is. Ook voor de master 
wordt de bestaande praktijk voorlopig gehandhaafd: de tracks ‘Physics of Life and Health’ en ‘Science for 
Energy and Sustainability’ worden op de Zuidas verzorgd, de andere drie op de Science Park. De 
bachelor Medische Natuurwetenschappen en de master Medical Natural Sciences blijven vanwege de 
belangrijke inbreng vanuit het VUmc op de Zuidas. Hetzelfde geldt voor de SBI-track in de master P&A. 
Hierbij wordt mogelijk een uitzondering gemaakt voor het practicumonderwijs: het kan zijn dat dit om 
doelmatigheidsredenen op Science Park wordt geconcentreerd, ook voor de MN-, MNS- en SBI-
studenten. 
 
De verhuizing van de VU-staf naar Science Park zal naar verwachting in 2018 plaats vinden. 
 
Het voorstel voor de locaties van de opleidingen roept weinig kritiek op. Wel wordt door de 
vertegenwoordigers van NSA en AIK en andere studenten aangedrongen op een ruim bemeten en goed 
geoutilleerde ruimte voor de studievereniging(en). Gert Grift zegt toe deze wens in te brengen bij het 
programma van eisen voor de herinrichting van Science Park. 
 
Aan het eind van de discussiebijeenkomst vertelt Wander van der Meer dat hij bewust heeft gekozen 
voor een VU opleiding met kleine werkgroepen en dat de opleiding door de samenwerking toch 
grootschaliger is geworden. Marcel Vreeswijk beaamt dit; daar kunnen we niet veel aan veranderen. Er 
zal wel geprobeerd worden colleges op te nemen, zodat studenten ze op eigen locatie in eigen tempo 
nog eens kunnen terugzien, maar de eerlijkheid gebiedt te zeggen dat dit lang niet altijd gerealiseerd zal 
kunnen worden.  
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Andere onderwerpen 
Na bespreking van de locatievoorstellen komen andere (onderwijs)onderwerpen aan de orde, voor een 
deel n.a.v. door de NSA verzamelde vragen. 
 
Het voornemen om op termijn de bachelor N&S Engelstalig te maken roept een aantal vragen en 
opmerkingen op. Op dit moment worden het derde studiejaar een aantal vakken in het Engels 
aangeboden. Wanneer alle aanwezigen Nederlands verstaan wordt voorlopig toch op Nederlands 
overgegaan: English on demand. De eindscriptie mag in het Nederlands. De gang van zaken is/wordt in 
de opleidingscommissie besproken/geëvalueerd. De belangrijkste redenen voor Engels in het derde jaar 
is de wens onze eigen studenten in een 'veilige' Engelstalige omgeving te laten studeren; om goede 
studenten uit het buitenland aan te trekken en daarmee contacten te leggen met (goede) buitenlandse 
universiteiten om wederzijdse uitwisseling mogelijk te make en te stimuleren. Daarnaast heeft de 
verkenningscommissie geadviseerd om de hele opleiding in het Engels te verzorgen onder een aantal 
randvoorwaarden: (1) students and lecturers can acquire adequate English language skills, (2) there is 
appropriate international marketing and support for foreign students (campus style housing, 
scholarships, selection) and (3) the relevant internal faculty communication is fully available in English. 
These preconditions should be accompanied by measures to facilitate the language transition for Dutch 
students and to allow Dutch students to acquire the necessary academic skills related to the use of 
English in writing and speaking. Peter van Tienderen (directeur onderwijs a.i. FNWI) benadrukt dat een 
Engelstalige bachelor een grote stap is, waaraan risico’s zijn verbonden. Daarom is een gedegen 
voorbereiding vereist. 
 
Een tweede onderwerp dat wordt besproken is de selectie voor de masteropleiding P&A. De 
mogelijkheid hiertoe is opgenomen in de Oer-b voor de opleiding. Wim Vassen vertelt dat alleen voor de 
Astronomy-track aanvullende toelatingseisen worden gesteld. Dit betreft een kwalitatieve toets en geen 
selectie op behaalde studieresultaten in de bachelor. De toelatingseisen zijn bedoeld om te voorkomen 
dat studenten waarvan op voorhand duidelijk is dat ze de master niet aankunnen aan de opleiding 
beginnen. In de praktijk wordt uiteindelijk iedereen die het wil toegelaten. In de discussie blijkt dat de 
meningen over dit onderwerp verdeeld zijn; de vrees bestaat dat ook voor andere tracks en masters 
geselecteerd zal gaan worden. Vanuit de opleidingscommissie wordt naar voren gebracht dat de intentie 
bestaat ook voor andere tracks toelatingseisen te stellen. Peter van Tienderen pleit voor 
terughoudendheid: afgezien van een capaciteitstekort moeten er heel goede en steekhoudende 
redenen zijn om aanvullende toelatingseisen te stellen. Selectie op cijfer in de range van 6 tot 7,5 is, 
vanwege het ontbreken van voorspellende waarde voor het masterresultaat, zeker niet aan te bevelen. 
 
Er wordt kort van gedachten gewisseld over de Joint Degrees, waarbij één onderwerp eruit springt: de 
positie van studenten die een dubbele bachelor volgen. Zij zijn niet volledig geïnformeerd over de 
mogelijke gevolgen van overschrijving van de Single- naar de Joint Degree, omdat dit maatwerk is. 
Marcel Vreeswijk vertelt dat bij overschrijving de Joint Degree, afhankelijk van de afstudeermomenten, 
als tweede of derde studie aangemerkt kan worden. Daarom adviseert hij studenten die nu staan 
ingeschreven bij twee bacheloropleidingen en voor één van die twee willen overstappen naar de Joint 
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Degree zich te melden bij de studieadviseur. Bij twijfel heeft herinschrijving bij de huidige Single Degree 
de voorkeur. 
 
Het verslag van de discussiebijeenkomst zal naar de Faculteitsbestuur FEW, de Directieteam FNWI en de 
FSR-en worden gestuurd, zodat ze het kunnen meenemen bij de bespreking van de locatievoorstellen. 
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Betreft: Locatiekeuze opleidingen Physics & Astronomy 

 

 

Geachte mevrouw Maex, 

 

In deze brief wordt toegelicht hoe het beoogde samenwerkingsinstituut Physics & Astronomy (P&A) de 

locatiekeuze van zijn opleidingen heeft aangepakt. 

 

Inleiding 

De facultaire studentenraden van UvA (FNWI) en de VU (FEW en FALW) zijn betrokken in de advies-

aanvraag over de oprichting van de samenwerkingsinstituten. De FSR-FNWI heeft in reactie op de ad-

viesaanvraag de decaan gevraagd om de locatiekeuze van de opleidingen onderdeel te laten maken 

van het vervolg in het adviestraject. Hoewel de adviesaanvraag formeel alleen betrekking heeft op de 

samenwerking van de onderzoeksafdelingen, heeft een eventuele verhuizing van een afdeling of insti-

tuut mogelijk ook gevolgen voor de locatiekeuze van zijn opleidingen.  

 

In mei 2015 heeft de verkenningscommissie Physics & Astronomy advies uitgebracht aan het Kern-

team P&A. Voor de meeste opleidingen heeft de verkenningscommissie een concreet advies uitge-

bracht over de vestigingslocatie van de opleidingen. Het advies van de verkenningscommissie is over-

genomen door het kernteam P&A en verwerkt in het “Collaboration Plan for a joint VU-UvA Depart-

ment of Physics & Astronomy”, dd 18 november 2015. Over het advies van de verkenningscommissie 

en over het plan van het kernteam is met staf en studenten van de betrokken instituten en opleidingen 

overleg gepleegd, en de feedback daaruit is verwerkt. 

 

In de bijlage wordt een uitgebreide beschrijving gegeven van de voorgeschiedenis en het werk van de 

verkenningscommissie. 

 

Overzicht opleidingen in het domein Physics & Astronomy 

Aangezien de adviesaanvraag over de oprichting van de samenwerkingsinstituten betrekking heeft op 

de formele samenwerking vanaf 2017, worden in onderstaand overzicht de opleidingen genoemd zo-

als die vanaf september 2016 worden aangeboden. Dat betekent dat de MSc Physics en de MSc As-

tronomy & Astrophysics hieronder niet meer separaat worden vermeld. Het masterprogramma Physics 

wordt overigens al sinds 2002 gemeenschappelijk door UvA en VU aangeboden. 
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 UvA VU 

Bachelor Natuur- en Sterrenkunde (joint degree miv september 2016) 

  Science, Business and Innovation (SBI) 

  Medische Natuurwetenschappen (MNW) 

   

Master(tracks)  Medical Natural Sciences (MNS) 

  MSc Track SBI  

 Physics and Astronomy (joint degree miv september 2016) 

 MSc Tracks: Advanced Matter and Energy Physics; Gravitation and Astroparticle Physics; 

Physics of Life and Health; Science for Energy and Sustainability; Theoretical Physics 

 

De verkenningscommissie heeft de volgende locaties geadviseerd voor bovenstaande opleidingen. 

 

 BSc Natuur en Sterrenkunde locatie Science Park Oost. De verkenningscommissie heeft geen ad-

vies uitgebracht over de locatiekeuze van de MSc Physics & Astronomy en daaraan gelieerde 

tracks. Het ligt in de rede dat dit niet sterk afwijkt van BSc en het Science Park Oost als hoofdloca-

tie gekozen wodt. In de overeenkomst die ten grondslag ligt aan de joint degree MSc P&A tussen 

UvA en VU, en waarbij de UvA als penvoerende en coördinerende instelling is aangemerkt, is vast-

gesteld dat de opleiding(en) op beide locaties aangeboden kunnen worden. De achterliggende ge-

dachte is dat het onderwijs nauw gelieerd is aan het onderzoek en derhalve het onderwijs veelal 

wordt aangeboden op de vestigingslocatie van de betreffende onderzoekers. 

 

 BSc SBI en MSc Track SBI. De huidige locatie is de VU-campus. Aangezien de verkenningscom-

missie geen uitspraak heeft gedaan over de locatiekeuze van de BSc SBI, zal in overleg met staf 

en studenten hierover alsnog een advies geformuleerd worden.  

 

 BSc Medische Natuurwetenschappen en MSc Medical Natural Sciences. Vanwege de inhoudelijke 

relatie met het VUmc lijkt de keuze voor de VU-campus evident. De verkenningscommissie heeft 

evenwel geen advies uitgebracht. Het lijkt evengoed verstandig om tot een breed gedragen locatie-

keuze te komen, waarbij de samenhang met het practicumonderwijs en de inbreng van de groepen 

gevestigd Science Park Oost betrokken wordt. 

 

Concluderend voor SBI en MNW lijkt het verstandig om alsnog in overleg met staf en studenten een 

definitieve locatiekeuze vast te stellen, zonder dat daarvoor de verkenningscommissie opnieuw geïn-

stalleerd behoeft te worden. Voor de overige opleidingen stelt het (voormalige) kernteam P&A stelt 

vast dat de locatiekeuze van de opleidingen zorgvuldig heeft plaatsgevonden.  

 

Met vriendelijke groet, 

 

Namens het (voormalige) kernteam, 

 
Johan Gemser, 
Program manager Joint Institute Physics & Astronomy UvA en VU  
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Bijlage 
 

Voorgeschiedenis 

De afdelingen Natuurkunde van UvA en VU Natuurkunde zijn op basis van het zogenaamde Sector-

plan vanaf 2009 nauwer gaan samenwerken. Dit leidde al snel tot een intensivering in de samenwer-

king in het onderwijs. In 2012-‘13 hebben studenten en stafleden in een gezamenlijk commissie van 

UvA en VU de samenvoeging van de bacheloropleiding doorgesproken. Het aandeel UvA studenten 

was destijds groter, waardoor de keuze voor het Science Park voor de gemeenschappelijke bachelor 

voor de hand lag. De ruime en nieuwe practicumzaal behoorde verder ook tot één van de aantrekke-

lijke faciliteiten in het nieuwe gebouw van de FNWI. Het meest doorslaggevende argument is echter 

dat op het Science Park meerdere grote onderzoeksinstituten zijn gehuisvest waaraan de bachelor 

Natuur- en Sterrenkunde als research-based opleiding nauw aan is verbonden. Denk hierbij aan het 

API, Van der Waals-Zeeman Instituut (WZI), Institute for Theoretical Physics Amsterdam (IFTA), Nik-

hef en Amolf. Bovendien speelde mee dat vanaf medio 2014 ARCNL zich eveneens op Science Park 

zou vestigen. Bovendien heeft ook SRON kenbaar gemaakt zich op korte termijn te willen vestigen op 

het Science Park. Op de locatie Science Park Zuid is momenteel nog de VU-afdeling Natuur- en Ster-

renkunde inclusief het zwaartepunt van Laserlab gevestigd. Voor deze afdeling en het overgrote deel 

van het LaserLaB bestaan vergaande plannen om naar het Science Park Oost te verhuizen. De on-

derzoeksectie Biophotonica zal op het Science Park Zuid gevestigd blijven. 

 

Kortom, nog voordat de verkenningscommissie werd ingesteld en gevraagd werd om te adviseren 

over de locatiekeuze van de opleidingen, leek de keuze voor de vestiging van de van Natuur- en Ster-

renkunde opleidingen aan het Science Park Oost voor de hand liggend. De discussie voor locatie-

keuze van MNW en SBI daarentegen is minder evident en wordt verderop toegelicht. 

 

Verkenningscommissie Physics & Astronomy 

In mei 2015 heeft de verkenningscommissie Physics & Astronomy advies uitgebracht aan het Kern-

team P&A. De verkenningscommissie bestond uit stafleden van het UvA Institute of Physics (IoP), het 

Anton Pannekoek Instituut (API) voor de Sterrenkunde en de afdeling Natuur- en Sterrenkunde van de 

VU en een viertal studenten van UvA en VU uit de BSc en MSc-opleidingen natuur- en sterrenkunde. 

De studenten werden in de verkenningscommissie vertegenwoordigd door studentleden die allen eer-

der deel hebben uitgemaakt van de FSR, OC of studievereniging. Het conceptadvies van de verken-

ningscommissie is vooraf uitgebreid met staf en studenten besproken. Bovendien is over enkele pun-

ten de opleidingscommissie van de MSc Physics expliciet geconsulteerd, en zijn bij specifieke ge-

spreksonderwerpen enkele andere stakeholders betrokken (zoals vanuit de opleidingen Medische Na-

tuurwetenschappen en Science, Business & Innovation).  

 

De verkenningscommissie heeft advies uitgebracht over de organisatie en inbedding van de verschil-

lende bachelor- en masteropleidingen (of mastertracks). Voor de meeste opleidingen heeft de verken-

ningscommissie een concreet advies uitgebracht over keuze van de vestigingslocatie van de opleidin-

gen. De adviezen van de verkenningscommissie zijn overgenomen door het kernteam P&A en ver-

werkt in het “Collaboration Plan for a joint VU-UvA Department of Physics & Astronomy”, dd 18 no-

vember 2015. Vanuit het samenwerkingsplan wordt verwezen naar de eindrapportage van de verken-

ningscommissie. Dit geheel is toegevoegd aan de adviesaanvraag van november 2015 over de op-

richting van de samenwerkingsinstituten. 

 

Afwegingskader locatiekeuzes bètaopleidingen VU en UvA 

In augustus 2015 is op verzoek van de studentenraden het afwegingskader locatiekeuzes voor de 

bètaopleidingen vastgesteld. Bij de keuze van locatie staat de kwaliteit van het onderwijs voorop. 
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Daarbij is de locatie van het onderzoek richtinggevend, maar niet allesbepalend. In het afwegingska-

der is vastgesteld dat de verkenningscommissies in hun advies expliciet aangeven welke afwegingen 

bij de locatiekeuze zijn gemaakt en hoe de kwaliteit van het onderwijs daarbij is meegenomen. Beslui-

ten over het onderwijsportfolio en de locatie(s) van de opleidingen worden integraal genomen, bij 

voorkeur in samenhang met het onderzoek. 

 

Het kernteam P&A heeft – vooruitlopend op de vaststelling van het afwegingskader locatiekeuzes 

bètaopleidingen – de verkenningscommissie gevraagd om advies uit te brengen over de locatiekeuze 

van de opleidingen.  

 

Het lijkt niet reëel om te verwachten dat de verkenningscommissie haar advies over de locatie van de 

P&A-opleidingen anders zou hebben geformuleerd als zij haar advies zou hebben getoetst aan het 

afwegingskader locatiekeuzes bètaopleidingen. Dat betekent dus ook dat de verkenningscommissie 

niet (nogmaals) apart gevraagd hoeft te worden om een advies uit te brengen over de keuze van de 

locatie van de verschillende opleidingen van Physics & Astronomy. Voor de BSc-opleidingen MNW en 

SBI en de MSc MNS zal door de VU-afdeling N&S alsnog een discussie met staf en studenten worden 

geëntameerd over een locatiekeuze. Het lijkt ons niet per sé van belang om al voor 1 april 2016 deze 

discussie te hebben gevoerd.  

 

Voor de andere opleidingen lijkt hiervoor verder geen hernieuwde aanleiding te bestaan. 

 

Advies verkenningscommissie locatiekeuze opleidingen 

Onderstaand worden de adviezen van de verkenningscommissie uit mei 2015 per bovengenoemde 

opleiding geciteerd.  

 

 BSc Natuur- & Sterrenkunde. The ECE advises to schedule mandatory courses within the pro-

gramme Natuur- en Sterrenkunde at one location: Science Park. It is preferable that also the vast 

majority of optional courses are programmed at this main location. There may be cases in which 

this is prohibitively expensive or ineffective. In those cases the ECE advises to take care that stu-

dents need not travel between two locations within one day. 

 

 BSc Science, Business and Innovation. Primary location is currently VU campus. The entrepre-

neurial nature of the students (and staff) plus the fact that both the Sustainability profile at Science 

Park and Life Science profile at the VU campus are attractive for SBI consequently an SBI pied-à-

terre of some sort at Science Park would seem a logical and organic next step as VU and UvA 

continue to merge Sciences Education and Research across the two campuses. 

 

BSc Medische Natuurwetenschappen en MSc Medical Natural Sciences. The programme is 

currently completely taught at the VU campus. With the crucial connections to the VUmc, the part 

of chemistry that will remain at the VU campus and the Biophotonics groups from VU Physics re-

maining there too, there is broad consensus that MNW and MNS should remain at the VU cam-

pus. 

 

 MSc Physics & Astronomy en verbonden mastertracks. De verkenningscommissie heeft geen 

advies uitgebracht over de locatiekeuze van deze master en daaraan gelieerde tracks. Het ligt in 

de rede dat dit niet sterk afwijkt van BSc. In de overeenkomst die ten grondslag ligt aan de joint 

degree MSc P&A tussen UvA en VU, en waarbij de UvA als penvoerende en coördinerende instel-

ling is aangemerkt, is vastgesteld dat de opleiding(en) op beide locaties aangeboden kunnen wor-

den. De achterliggende gedachte is dat het onderwijs nauw gelieerd is aan het onderzoek en der-

halve het onderwijs veelal wordt aangeboden op de vestigingslocatie van de betreffende onder-

zoekers. 
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 Bèta-gamma. In aanvulling op bovenstaande tabel met opleidingen zou mogelijk nog een uit-

spraak verwacht kunnen worden over bèta-gamma. De verkenningscommissie heeft hierover 

geen advies uitgebracht aangezien daar momenteel door Physics & Astronomy ook geen eige-

naarschap op wordt geclaimd. Bovendien staat de locatie van die opleiding op SPA niet ter dis-

cussie in het licht van de P&A-ontwikkelingen. Meer in het algemeen kunnen we stellen dat voor 

opleidingen waaraan P&A een niet-leidende bijdrage levert, de inhoud en locatie van die bijdrage 

in overleg met de penvoerder van de betreffende opleiding zullen worden bepaald. 
 



Aan: 

 

Core Team Physics and Astronomy 

Dr. J. van Mameren, J.vanMameren@uva.nl 

 

Dear colleagues, 

 

With great pleasure the dean and managementteam of FNWI and the faculty board of FEW/FALW have 
received your report entitled “Physics and Astronomy in Amsterdam” dated 18 November 2015, and the 
attached final report of the Exploratory Committee for Education in Physics and Astronomy. The report 
was discussed during the DT-FB meeting (joint board FNWI-FEW-FALW) of January 19th, 2016. We would 
like to congratulate you with this important step towards a joint VU-UvA department with a clear vision, 
a common research strategy and an integrated education portfolio. The report convincingly 
demonstrates that in the Physics and Astronomy domain the VU-UvA collaboration adds value to both 
research and education. The letter of intent for a Joint Institute for Physics and Astronomy (12 
November 2015) shows that the conclusions are shared and supported by the staff and students. 

In this letter the FB-DT responds to your report. We think our comments and questions about the 
research and the organization and governance can be addressed best by the steering committee that 
will be responsible for the formation of the Joint Institute. Our remarks and questions concerning 
education will be discussed with you by the TDO (Team Directors Education of FNWI and FEW/FALW). 
 
Research 
 

1. We found the division of the research staff into seven themes very useful for the discussion 
about future research strategies and collaboration opportunities. We wonder if the fact that you 
emphasize the diversity in size, scope and purpose of the theme’s means that a (further) focus 
in the research spectrum is desirable ? Should focus in research, based on an evaluation of the 
current portfolio and the opportunities of the VU-UvA collaboration, be an explicit subject for 
the coming research visitation?  

2. We think the collaboration in the Physics and Astronomy domain and the move of the VU staff 
to Science Park will create new opportunities for collaboration with the UvA chemistry 
department (HIMS), especially in the themes Physics of Energy (SOLARDAM) and Soft Matter 
and Biological Physics. Do you agree with that, and shouldn’t these opportunities get more 
attention in the research strategies of both Physics and Astronomy and Chemistry and 
Molecular Life Sciences for Sustainability? 

mailto:J.vanMameren@uva.nl


3. The Biophotonics group of the VU LaserLab will stay at the VU-campus. We believe it is 
important that this group keeps involved in the Physics and Astronomy Institute and in the 
discussions and decisions about the research program.  Is there any need for specific measures 
to secure this? 

 
Education 

4. We very much appreciate the atmosphere of excellence and high ambition that you attach to 
education in physics and astronomy in Amsterdam. 

5. We were pleasantly surprised with your remarks that there is already a feeling of synergy in the 
joint program. We are interested in the question whether your experience may deliver tools for 
synergy enhancement that can be applied to other programs. 

6. We agree that one of the major points of discussion is the question whether the bachelor 
program should be given in English. We support the ambition to attract international students 
to Amsterdam, while at the same time the concerns on quality should not be ignored. We would 
welcome further discussion on this point. 

7. We appreciate your sustained explicit “co-ownership” for the programs on Medical Natural 
Sciences and Science Business and Innovation. It is important that staff from the new Institute of 
Physics and Astronomy remain prepared to provide teaching efforts in these programs. You 
know that FEW has conducted a “macrodoelmatigheidsonderzoek” for an independent MSc 
program SBI and will soon request accreditation for this. Until that time SBI will be a track in the 
joint degrees of Physics & Astronomy, and Chemistry. 

8. We have noted that the management team for the new institute will have a portfolio holder for 
education. We agree that this position is necessary to secure the importance of education 
within the institute and for the coordination between the institute and the concerned colleges 
and schools.  

9. We agree with your policy to strive for a controlled growth of student entry towards an annual 
maximum of around 200, without requesting a numerus fixus. 

10. We support the emphasis on a strong fundamental basis for the education program, anchored in 
the research priorities of physics and astronomy in Amsterdam. 

11. What are your views on the teacher education (lerarenopleiding)?  
12. In your opinion, will the capacity for teaching eventually be enhanced when the joint degrees 

are implemented, due to efficiency gains? 
13. HIMS has indicated the possibility of a double program Physics/Chemistry. What is your view on 

this? 
14. Do you see any potential for new initiatives in the field of material science, bio-engineering or 

future technology, maybe in collaboration with other disciplines? 

Governance and Organization 

15. The outline and principles for the governance and finance of the DPA are in line with our model 
for a Joint Institute. Concerning the governance we advise you to pay attention to the 



consultation of the staff, including the postdocs and PHD’s, by the director and management of 
the institute. 

16. We have noted that you prefer the API/VU model for the practicum staff, but do not have an 
opinion about it yet. Of course, the Education Service Center of the FNWI should be consulted 
about this subject. 

17. We agree with you that harmonization or/and adjustment of the relevant regulations and 
systems for education, research, HR and finance is a precondition for a successful collaboration. 
For the systems and regulations where harmonization or adjustment on a faculty or university 
level is necessary, we will install project teams for the three faculties, if needed with members 
from the central university department. We will take care that the DPA will be sufficiently 
represented in these teams. For some other subjects, for example the name of the Joint 
Institute and the affiliation of the staff, we will formulate guidelines. 

Finally we (again) would like to emphasize our support for your vision and the proposals to come to Joint 
Department. A lot of work has been done, even more is still to come, but we are sure the Physics and 
Astronomy research and education in Amsterdam will greatly benefit from your efforts. 

 

Friendly greetings, 

 

Prof.dr. K.I.J. Maex, dean FNWI, FEW, FALW 
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Introduction  

This document outlines the plans for the VU Department of Physics, the UvA Institute of Physics, and the UvA Anton 

Pannekoek Institute for Astronomy to join forces and form a joint Department of Physics and Astronomy (DPA)1. Starting 

from the considerable existing strengths of the founding ins titutes, we plan to constitute a broad, exciting environment 

for the research in and study of physics and astronomy, with great appeal to students and scholars, and strong 

connections to other institutions in the region and to society at large. We believe it will  play a leading role in its field 

within Europe and the world, and has the potential to be recognised as one of the leading institutions in research and 

teaching in physics and astronomy. 

 

In this document we outline our plans for teaching and research in some detail, focusing on how we will  grow from strong 

to stronger and on how the joint department can be more than the sum of its parts. We do not aim to make strongly 

directive top-down choices in prioritising some research areas over others, and do not attempt to be exhaustive in our 

description. In the areas of governance and finance, we only state the global principles that we feel strongly about and 

wish to adhere to. We leave the precise manner in which they are implemented to the next phase of  formal investigation 

of the constitution of a Joint Department (“Samenwerkingsinstituut”) between VU and UvA, because doing so requires 

development of models and protocols by the universities in parallel with our own thinking about these matters.  

 

To begin with, we state our mission and global ambition for the long-term development of Physics and Astronomy in 

Amsterdam (Chapter 1). Then we examine our potential for becoming an even more exciting, international environment 

for students (Chapter 2). Then we discuss our research twice: first in terms of our existing, internationally acknowledged 

strengths and second in terms of synergies and collaborations among ourselves and with other partners that have begun 

to develop due to our plans for collaboration, or may develop in the future (Chapter 3). Next, we discuss our ambitions 

for the culture and the financial and governance structure of DPA and state the principles we wil l  adhere to in merging 

our activities (Chapter 4). We also briefly consider our environment and partners, and how we wish to position Physics 

and Astronomy in Amsterdam (Chapter 5). We present a brief, bullet-wise SWOT analysis of the current and future 

situation (Chapter 6) and finally discuss the next steps to be taken on route to a joint DPA (Chapter 7). 

 

This document was prepared and coordinated by the core team Physics & Astronomy, consisting of the institute directors 

and managers/coordinators of the three participating institutes, a s well as the chair of the Exploratory Committee for 

Education (ECE): Daniel Bonn (UvA-IoP), Joost van Mameren (UvA-IoP), Gijs Wuite (VU-Physics), Niels Laurens/Johan 

Gemser (VU-Physics), Ralph Wijers (UvA-API), Annemarie van Groenesteijn (UvA-API), Wim Vassen (Chair ECE). 

The document also contains substantial input from the staff of the participating institu tes, both in concrete text 

contributions (in particular in Chapter 3), and in the form of oral or written feedback on earlier draft versions. 

   

                                                                 
1 This is merely a  working title: a better name will be sought. 
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1. Vision  

The mission of DPA is to be a robust, broad, and world-leading centre of excellence that fits into a long tradition of 

research and teaching in physics and astronomy and their many applications, expanding our knowledge and passing it 

on to future generations. 

 

With this mission, we continue a tradition of hundreds of generations, via ancient Greece and Mesopotamia to prehistoric 

times, and that has been robust to a wide range of societal changes. And in l ine with that tradition, the starting point of 

DPA is a particularly solid one: we are three neighbouring institutes active in the same overall  science domain, with strong 

reputations in our respective areas of expertise, and our core teaching at both the BSc and MSc level already aligned. 

Where DPA will  sti ll make great strides is in areas where it is particularly beneficial to combine efforts: creating higher 

visibility as a large centre of excellence across the breadth of physics and astronomy, provi ding very good facil ities more 

efficiently (e.g., experimental facil ities, high-performance computing resources), joining advertising and recruiting 

efforts. The DPA will  consist of a total of 350 PhD-level researchers, and an even larger number in related institutes in 

Amsterdam. At both Science Parks together, there will  be around 750 physicists and astronomers at work; by far the 

largest such community in the Netherlands. This constitutes a level of effort and critical mass that matches the foremost 

centres of physics and astronomy in the world. A large fraction of the DPA community will  be concentrated at Science 

Park East, creating a concentrated hub of activity, with a stil l  significant number of physics and astronomy researchers 

present at Science Park South, close to the medical centre and other l ife science activities.  

 

The primary asset of DPA is a large and diverse body of highly talented people. Consequently, fostering an environment 

in which top talent can thrive, interact and is facilitated in their work will  be the primary duty of the DPA as organisation. 

This implies making room for a wide range of styles: from the lone wolf to the large research group, from deep, basic 

problems related to the laws of nature to applied and instrumentation research that advances other fields and improves 

our l ives in practical ways. To this end, the DPA will  provide a stimulating intellectual environment with excellent facil ities 

to attract, retain, and train talented people, whether students, faculty, or support staff. It will  also be open to the world  

and able to seize the many opportunities that its environment offers. This will  allow ou r researchers to share their 

knowledge and collaborate with experts in other areas, industry, and society.  

 

Programmes for visiting scholars, student scholarships, schools, and colloquia will be used to attract talent from all  over 

the world, promote our activities to other renowned institutions, and raise the level of intellectual excitement in the 

Department. By joining forces, the impact of these activities will increase significantly, because the excitement we create 

locally is shared with a broader community, and because it reaches a larger combined audience in the world. Both in 

research and education we will  aim at the global community of physics and astronomy, forging connections with 

individual researchers, groups, and institutions, and recruiting talent globally into our international bachelor, master, and 

PhD programmes, and faculty. Specifically, we aim to create the conditions that enable all  our education, including our 

BSc programme, to be taught in English (with provisions for teacher and outreach training in Dutch, and for easing Dutch 

students into the programme).  

 

The DPA should be a research institute that predominantly takes initiatives bottom-up, by putting individual faculty in 

charge of their own research and teaching as much as possi ble. We explicitly wish to avoid top-down strategies for the 

future and will  not have a command-and-control management system that imposes ways of doing things on the members  

of the DPA. For this reason, our collaboration plan does not prioritise any research area or lay out a view of which research 

directions the DPA will  take. These choices should be made by the members, and for large initiatives, by groups of 
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members, who are supported in their endeavours by the DPA leadership and support staff. Our plan  rather examines 

what we now think are possibil ities for future directions, to show that there are many, but not to restrict ourselves already  

to certain choices. Similarly, the present research areas have all  been externally evaluated as being world-leading, and 

consequently we have no reason to abandon them as long as the members support them. In principle, the DPA will  cover 

the full  breadth of physics and astronomy insofar as its Institutes and members wish to.  

 

Just as the DPA will  be an inspiring and stimulating research environment for our members, it will  also be an inspiring and 

exciting place of education for our students at all  levels. We will  continue to strive for an education system that changes 

from teaching in large lecture classes , smaller problem classes and practicum instruction groups early in the programme 

to more individual projects and smaller classes in later years, and to the classic, individual master-pupil relation during 

the MSc and PhD thesis research. We will  encourage our students to take responsibility for their own education, feel 

empowered to contribute ideas to our community, and aim to prepare them for the largely international job market that 

awaits them after their studies , and stimulate entrepreneurship among them. In part we will  achieve this by making our 

environment as international as possible, and getting students to exchange ideas with peers  and colleagues from other 

parts of the world as early as possible in their career. 

 

A clear advantage of the DPA over its present, constituent parts will  be a greater critical mass of people and resources. 

This will  allow easier provision of significant high-quality facilities to researchers and students, and better advertising of 

our qualities resulting in an improved ability to attract talent. A range of activities that currently suffer from a  lack of 

people and/or resources, such as developing scholarship funds, targeted lobbying for funding and programmes in The 

Hague and Brussels, and setting up highly visible visiting-scholar programmes and alumni programmes can and will  be 

further developed by the DPA. Thus, we will  create a powerhouse of physics and astronomy that is unique for Dutch 

standard, has international impact, and is explicitly recognised for its impact and quality, in which researchers and 

students can develop and util ise their talents optimally. 
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2. Education and student affairs  

2.1. Recommendations of the Sectorplan Physics and Chemistry 

To strengthen and structure research and education in Physics and Chemistry in the Netherlands, in 2007 a plan has been 

developed by prominent members of these communities : the “Sectorplan Natuurkunde en Scheikunde 2011-2016”. In 

2009 a national committee was installed, led by Prof. Breimer, to oversee the implementation of the plan with a budget 

of 20 Meuro/year. Important recommendation in the plan concerned the improved guidance of students as well as more 

collaboration between the two universities in Amsterdam in the area of physics and chemistry. In response to the first 

recommendation, both UvA and VU bachelor programmes proposed a dedicated tutoring/mentoring system, which was 

granted by the committee and has been running successfully since 2010. The second recommendation in the plan had 

more profound implications. A design flaw in this recommendation in the Sectorplan was that Astronomy had not been 

involved in the discussions and was absent from the Sectorplan. Due to the interweaving of physics and astronomy 

teaching in Amsterdam via the combined BSc programme, the discipline had to be brought on board only after the 

Sectorplan had been made.  

 

2.2. Joint programmes 

2.2.1. Master’s degree programmes 

For the Master’s programmes, the collaboration between VU and UvA started in 2002 in the area of physics and 

astronomy education. It has since then been formalised in 2015 with two further formal mergers. First, a merger of two 

UvA educational programmes (the MSc Astronomy and Astrophysics and the MSc Physics) was decided on in 2014, and 

granted by the NVAO in June 2015. Second, a joint degree between the VU and UvA programmes was approved by the 

NVAO just before September 2015. 

2.2.2. Bachelor’s degree programmes 

Trailing behind the MSc programmes, the collaboration between the two BSc programmes Physics and Astronomy 

(Natuur- en Sterrenkunde) modestly commenced in 2010 with joint organisation of the so-called first-year project. In 

2012, a combined UvA/VU curriculum committee was installed, consisting of staff and student members of both physics  

and astronomy communities, and tasked to develop a joint BSc programme. To achieve a strong ‘campus atmosphere’ 

for the students it was decided to concentrate the BSc programme at the Science Park East, with only specialised 

courses/lab-work at the Zuid-as campus. Through the collaboration in the DPA, sufficient staff is available to keep the 

level of experimental lab-work (practicum) and individual BSc thesis projects on the desirable level. It is fair to conclude 

that the joint curriculum is better than either one of the two individual curricula.  

 

The joint BSc curriculum started with its first year in 2014/2015, which was a success. The main worry had been the 

complicated administrative procedures of the joint programme within the two different university administrative 

systems, but this has been well prepared by the supporting staff. The second and third year of the new Bachelor’s  

curriculum will start sequentially. The lectures of the third year, starting in 2016/2017, will be in English to attract foreign 

students (e.g., exchange students through programmes like Erasmus) and to familiarise our students with communication 

in English. Meanwhile, a positive decision has been made by the NVAO to change the status of the joint programme into 
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that of a joint degree, which further simplifies administrative procedures. Moreover, only one Examinations Committee 

and Board of Education is required as the programme leads to a single diploma recognised by both universities.  

2.2.3. Specialisations 

Traditionally, the focus areas of the existing individual curricula, especially at the MSc level, followed the research topics 

in which the various institutes were specialised; this specialisation had arisen in part spontaneously, in part via national 

coordination and ‘profiling’ through strategic planning of the institutes involved. At the  UvA, the current specialisation 

areas are Quantum Universe, Complex Systems, Liquids and Matter, High-energy Astrophysics and Star and Planet 

formation, while the VU focuses on Physics of Light and Matter, Physics of Life and Physics of Energy. Obviously the 

combination of these topics offers students a broad spectrum of courses and projects. 

2.2.4. Interdisciplinary programmes 

The multidisciplinary Medical Natural Sciences BSc and MSc programmes  at the VU, combining natural sciences with 

medicine, started with the ‘Medische Natuurwetenschappen’ (MNW) programme in 2001. Since then, they have 

developed into very successful programmes attracting around 80 first-year BSc students.  

 

At the UvA, the BSc Bèta-gamma programme (including a Physics and Astronomy major), started in 2002 and attracts 

about 160 students from which about 25 choose the Physics and Astronomy major.  

 

Finally, at the VU, the BSc programme Science, Business & Innovation (SBI) was started in 2007 and accredited in 2010. 

SBI is considered very successful, presently attracting about 90 first-year BSc students and 30 MSc students. A request 

for accreditation for the MSc programme SBI that started as a track in the MSc Physics programme at the VU in 2011, 

was submitted in June 2015. 

2.2.5. DPA educational portfolio 

The educational programmes for which the DPA is responsible as (natural) owner are l isted in the Table below: 

 

Level Programme DPA solely 

responsible 

Responsibility shared with 

Bachelor’s 

degree 

Natuur- en Sterrenkunde Yes  

Joint Degree Natuur- en Sterrenkunde Yes  

Medische Natuurwetenschappen 

(MNW) 
No VU Chemistry and VUmc Medical Faculty 

Science, Business & Innovation (SBI) No 
VU Chemistry and VU Economics and 

Business Administration (FEWEB) 

Master’s 

degree 

Physics Yes  

Astronomy and Astrophysics Yes  

Joint Degree Physics and Astronomy Yes  

Medical Natural Sciences (MNS) No VU Chemistry and VUmc Medical Faculty 

Science, Business & Innovation (SBI)* No 
VU Chemistry and VU Economics and 

Business Administration (FEWEB) 
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* On the Master’s level, SBI is presently a track in the MSc 

Physics. The ECE assumes it will become an independent MSc 

programme in future. 

 

Apart from the Physics and Astronomy programmes, DPA is 

the natural primary owner of the MNW and MNS 

programmes, with teaching primarily organised at the VU 

campus close to the VU Medical centre. For SBI (BSc and 

MSc) DPA is the co-owner of the programme, jointly with VU 

Chemistry and VU Economics and Business Administration 

(FEWEB). Besides these, the DPA staff play a crucial role in 

the UvA BSc programme Beta-gamma (organised by the 

Institute for Interdisciplinary Studies, IIS), in particular for 

the major track Physics therein. 

 

Together, the educational portfolio of DPA covers the full  

scope of the classification triangle Classical Sciences - Societal Challenges - Application Oriented as depicted.  

 

2.3. Recommendations of the Exploratory Committee for Education (ECE) 

An Exploratory Committee for Education (ECE; ‘verkenningscommissie’), installed by the core team and consisting of 

students and staff, has carefully formulated an advice on a variety of strategic topics related to the educational portfolio 

in the Physics and Astronomy domain. This advice was preceded by several rounds of consultation among students and 

staff, ensuring broad support. The core team is pleased with the result as well as with the care taken in the process. The 

full  report can be found on http://tinyurl.com/ecereport; the executive summary is repeated below. 

 

The ECE deals with a variety of educational topics around the BSc and MSc programmes for which the DPA is 

responsible (l isted above).  

 Concerning the Physics and Astronomy BSc programme the ECE saw important advantages for an English -language 

BSc. The DPA core team takes on their advice towards a ‘mostly English’ BSc2 provided that (1) students and lecturers 

can acquire adequate English language skills, (2) there is appropriate international marketing and support for foreign 

students (campus-style housing, scholarships, selection), and (3) the relevant internal communication is fully 

available in English. These preconditions should be accompanied by measures to facil itate the language transition 

for Dutch students and to allow Dutch students to acquire the necessary a cademic skills related to the use of English 

in writing and speaking as well as by measures to ensure sufficient practi ce and training for students of the skills 

required for job applications in Dutch. Although student numbers are presently approaching the maximum set by 

the capacity of the physics student labs (200) a numerus clausus for the joint Physics and Astronomy BSc programme 

does not seem an appropriate measure at this stage, in agreement with what the ECE advises. 

                                                                 
2 By this  we mean a BSc programme in which all the teaching is offered in English, so that foreign students can be recruited, but in 
which some initial phases (e.g., first-year tutorials and problem classes) may be offered also in Dutch if that facilitates the entry of 
Dutch s tudents into the programme. The programme is explicitly open to and suitable for non-Dutch speaking students to attend from 
year 1. 

http://tinyurl.com/ecereport
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 Concerning student satisfaction we strongly feel, as recommended by the ECE, that the particular choice for a 

university of enrolment (UvA or VU) should be indiscernible in all practical respects: information transfer, end terms, 

contact persons. Students should feel they belong to their unique single group at a single location, at the MSc level 

typically associated with a research institute and a Master’s  track.  

 We follow the ECE’s advice that the DPA should take on a role as the natural primary owner of the Medische 

Natuurwetenschappen (MNW) and Medical Natural Sciences (MNS) programmes, with teaching primarily organised 

at the VU campus. For Science Business & Innovation (SBI), both at the BSc and MSc level, the ECE advises the DPA 

to become co-owners of these programmes. 

 With the merger of the MSc Astronomy and Astrophysics and the MSc Physics at the UvA, simultaneously with the 

realisation of a joint degree with VU Physics, the ‘new’ MSc Physics and Astronomy programme will  already be 

modified considerably.  

 The advice of the ECE to make a clear differentiation between the two Physics of Life tracks of MNS and Physics, one 

becoming more physics oriented, aimed at Physics students and the other more medical physics, aimed at MNW 

students is already being implemented. Continuation of SfES and SBI as separate MSc programmes seems 

appropriate, while the Atomic Scale Modelling of Physical, Chem. and Bio-molecular Systems (ATOSIM) track should 

be discontinued. The other existing and successful tracks (AMEP, Physics of Life, GRAPPA/particle, an d Theoretical 

Physics) should remain, and the hitherto independent and successful MSc Astronomy and Astrophysics is also 

continued as a track within the Joint MSc Physics and Astronomy.  

 The improvements suggested by the ECE to the Advanced Matter and Energy Physics (AMEP) track, among others to 

include the new courses related to ARCNL/nanolithography into this track, are met with strong consensus. Also, a 

careful implementation of admission requirements on a per-track basis should be initiated. It should be noted that 

the MSc tracks deliberately bear a strong imprint of the priorities and strengths of the DPA research, due to the 

strong coupling of research and teaching that is characteristic of academic education. 

 Finally, the suggestions made for several new educational activities that could be developed in the area of physics 

and astronomy, such as activities to increase the involvement of our faculty in the education of future high-school 

physics teachers, should be elaborated in the coming period.  
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3. Research 

The DPA aims to be a very broad research department, covering many aspects of physi cs and astronomy. From the 

fundamental, elementary laws that govern our Universe to the complex interplay of those elementary laws that give rise 

to stars, planets and the material world around us, including living organisms; from satisfying our basic curiosity about 

the world to exploring the foundations of new technologies that may change that world. With such broad ambitions and 

350 researchers, there is no unique way of organising both the great existing strengths of the institutes that will  be part 

of the DPA, and the manifold of synergies between them that further enrich the DPA’s strengths and opportunities. We 

therefore present the DPA’s research in two very different ways: first, we discuss the research programmes and context 

of the existing institutes; second, we discuss the research by dividing the full  breadth of the DPA into a set of themes 

deliberately chosen to cut across the institute boundaries, in order  to stimulate the search for synergy and 

interdisciplinarity.  

 

Predominantly, we aim for excellence in all  that we do, as noted above. The prime ingredient for that excellence is our 

human capital. Primarily, therefore, we aim to create an environment tha t attracts excellent researchers, stimulates them 

to excel, and allows them to thrive. Excellent research is what excellent researchers do, not what strategists plan. This 

does not mean that we should not plan, because larger initiatives require investments and joint efforts of a group of 

researchers in order to be successful, and in making our choices (especially in recruitment) we should anticipate on the 

directions our field is l ikely to evolve into. But our strategy should reflect the ambition of our researchers, and not the 

other way around, and so it should be flexible, and reviewed regularly and with broad consultation.  

 

3.1. The present Research Institutes 

3.1.1. UvA – Anton Pannekoek Institute 

Introduction 

The Anton Pannekoek Institute for Astronomy (API) of the University of Amsterdam was founded in 1921 and is 

responsible for the research and teaching of astronomy in Amsterdam. Its recent international evaluations place it within 

the top-10 astronomical institutes in Europe, and the top-25 worldwide. API is a relatively small institute, with about 15 

permanent and 60 temporary scientific staff, and is known for its friendly environment and culture among both staff and 

students , in which ‘being part of the family’ is an important sentiment. API specialises in a few research areas, in particular 

the study of black holes and neutron stars and the extreme phenomena related to them (programme ‘high -energy 

astrophysics’) and the study of the formation and evolution of stars and planets (programme ‘origins’). API staff approach 

these studies both from theoretical and observational viewpoints, and participate in the development of innovative 

space- and ground-based instrumentation devoted to these studies. 

 

As astronomy is the study of ‘everything out there’, it increasi ngly uses knowledge from beyond its traditional roots in 

mathematics and physics, such as chemistry, geology, meteorology, and even some biology in recent times, so 

interdisciplinarity is logical and natural to API, and one of the underpinnings of the success of modern astronomy in the 

Netherlands; it takes explicitly visible form through API’s  participation in the GRAPPA and Are We Alone research focus 

areas. Also natural and essential is (inter)national organisation and collaboration: astronomical facilit ies are Big Science, 

and can only be built and operated by large international collaborations. In order to have significant impact in those 
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collaborations, astronomy has a strongly national organisation, via the national school of excellence NOVA, in which all  

four Dutch astronomical institutes are federated, and the Netherlands Committee for Astronomy, in which the NOVA and 

NWO institutes combine their strategic planning into a single, coherent, decadal plan for Dutch astronomy. On the 

European scale, planning of the largest facil ities is done via ASTRONET, ESA, and ESO. API astronomers play active roles 

in, and sometimes lead this  coordination and strategy-definition effort. The (inter)national embedding and influence it 

gives us is key to our success , because it creates the circumstances in which our research can thrive. Our close 

involvement in the planning and building of new facil ities ensures that they address the questions we seek to answer, 

and that we are expert users of those facil ities right from the start. As a result, the Netherlands is rated among the top 

few nations in astronomy worldwide, and number one per capita. 

Over the period 2010-2015, API has grown significantly, with the total scientific staff doubling from 4 0 to 75, and the 

number of permanent staff increasing by 50%, from 10 to 15, among others due to new initiatives (GRAPPA, Are We 

Alone, MacGillavry and AAA fellowships) and increased success in major grant acquisition. 

Research Focus  

Astronomy is a somewhat peculiar empirical science, because with almost no exception astronomers do not perform 

experiments: we cannot manipulate the objects of our study, but only observe them. The methods of observation cut 

across all of astronomy. Also, our methods of analysis are somewhat unique a result: we have to take Nature at face value 

and cannot clean/refine/focus the circumstances of our studies, which therefore tend to be more complex and 

interconnected. These two factors join all astronomers into a discipline with a common body of required knowledge, and 

this interconnection is also deeply felt within API. Broadly speaking, we can nonetheless divide research at API  in two 

programmes, which both branched off historically from stellar astrophysics, and are actively interconnected through 

stellar astrophysics, as detailed below. Both these areas also have very strong interdisciplinary connections with other 

fields. 

- High-Energy Astrophysics  

The High-Energy Astrophysics programme (HEA; neutron stars, black holes, and their high-energy phenomena) concerns 

itself with the questions surrounding relativistic compact objects and their interactions: the nature of space-time around 

black holes, the astrophysics of neutron stars, the physics of accretion flows, jets, and pulsars, and extreme explosive 

phenomena and particle acceleration in such environments. To this end, API HEA scientists use a wide variety of both 

observational and theoretical tools. Observationally, this comprises space-based X- and gamma-ray instrumentation 

besides ground-based optical/infrared, and more recently, radio telescopes and TeV gamma-ray observatories have been 

added to the toolset. These instrumental capabilities benefit from a close link with the NWO institutes SRON and ASTRON, 

through joint projects, shared staff members , and joint PhD supervision. On the theoretical side, fluid dynamics and 

magneto-hydrodynamics, stellar evolution, as well as complex radiation and particle physics play strong roles, and as a 

result, large-scale computational studies are increasingly important.  

 

Many issues that arise in HEA touch upon the foundations of physics, at the interface with theoretical and particle physics; 

examples are the nature of space-time, the behaviour of the strong force at high density, and the interplay of gravity with 

the other forces in nature. Thus, together with colleagues in theoretical and particle physics, HEA scientists established 

an interdisciplinary research priority area: GRAPPA - GRavitation and AstroParticle Physics Amsterdam. It is a thriving 

collaboration that currently focuses on the nature of dark matter and the origin of cosmic rays, and involves a number of 

HEA staff full  time, and others on more part-time or occasional basis. 
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- Origins 

The Origins  programme (ORI; stars, star formation and exoplanets ) focuses on the formation and evolution of stars and 

planets: the study of young, especially massive stars and their mass loss, protostellar and protoplanetary discs and their 

chemistry, the inter- and circumstellar medium and the nature and formation of exoplanets. The studies here are also 

both observational, using space- and ground-based instrumentation especially in optical/infrared and submill imetre 

wavelengths, and theoretical; again, fluid dynamics and radiation play key roles in the theoretical wo rk, addressing 

evolution of massive stars , formation and evolution of protoplanetary discs, and the formation of planets within those 

discs.  

 

Here too, there is a strong interdisciplinary l ink, in this case with partners outside the DPA: with VU Earth & Life Sciences 

and SRON Utrecht, researchers in API’s Origins programme are creating a new, strong focus of Amsterdam research on 

planets and exoplanets, which ultimately addresses the question: ‘Are we Alone?’ 

3.1.2. VU – Department of Physics  

Introduction 

The research of the physics department at the VU is carried out within research sections. The areas covered in the sections 

of the department are Particle and Astro-Particle Physics, Atoms, Molecules & Lasers, Biophotonics & Medical Imaging, 

Physics of Living Systems, Biophysics of Photosynthesis, Photo Conversion Materials, Science, Business & Innovation, and 

History of Physics (Algemene Vorming). The Department of Physics at the VU University has grown over the last 10 years 

to 150+ FTE. This growth is mainly caused by the significant number of ERC and Vici  grants awarded to VU physics staff 

members. With Sectorplan funding and as a result of the focus-area policy of the VU (‘speerpuntenbeleid’), the research 

profile of the department has been consolidated in three main profiles: Physics of Life, Physics of Energy and Fundaments 

of Physics. Each profile consists of research groups with several PI ’s and independent research lines.  

The research of department is embedded in several strong institutes that all  have affi liations across the boundaries of 

the department itself. First, the department has a strong focus on laser research. In 2010 the Laser Centre VU, together  

with participants from the VUmc, AMC and UvA founded LaserLaB Amsterdam (Institute for Lasers, Li fe sciences and 

Biophotonics) as an interfaculty research institute at the VU (‘Interfacultair Onderzoeks Instituut’, or IOZI). LaserLaB is 

one of the founding fathers of Laserlab-Europe, an Integrated Infrastructure Initiative of the European Union, formi ng a 

consortium of the 30 major laser centres. Most of the research sections of the department are part of LaserLaB. Second, 

the Particle and Astro-Particle Physics section is part of the successful  Nikhef collaboration. The cluster of VU researchers 

in this collaboration focuses on the interface between quantum mechanics and relativity. Finally, the newly opened 

ARCNL leans strongly on the participation of the Atoms, Molecules & Lasers section. 

LaserLaB Amsterdam 

The mission of LaserLaB Amsterdam (Institute for Lasers, Life sciences and Biophotonics) is to perform groundbreaking 

scientific research based on the interaction of l ight with matter, spanning from the research on atoms and molecules to 

the investigation of l iving cells and tissue and sustainable energy sources. Within LaserLaB, cross -disciplinary research is 

conducted in close collaboration between physicists, chemists, biologists and physicians. The research is motivated by 

societal questions (Life, Energy) and curiosity (Laser Physics).  

 The increasing demand for health and longevity requires a better understanding of the basic processes of l ife. 

The LaserLaB research is focused on the development and application of novel optical methods, techniques and 
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instruments to study the interaction between proteins, DNA, cells and tissue. This knowledge will  lead to 

innovative diagnostic and therapeutic techniques. 

 Sustainable energy production will  play a crucial role in our future. The process of photosynthesis in plants is the 

process that sustains virtually all l ife on Earth and is also an excellent example of renewable energy production. 

By studying this process, it is possible to develop more efficient natural and artificial solar-energy converters for 

the production of food and fuel. 

 Fundamental laser physics is firmly anchored within LaserLaB. It concerns studying the evolution of spectral lines 

in the universe, developing new X-ray sources, and advancing ultra-precise atomic clocks and GPS navigation. 

Laser-produced plasma sources are a cornerstone of the next generation of l ithography process technology for 

producing semiconductor chips. 

LaserLaB’s  research is well positioned to participate in regional and national funding initiatives, and will be in an even 

stronger position with the new partners i n the DPA. We see potential for collaborations with partners on Science Park 

South/VU campus: the Neuroscience campus, the institute AIMMS, the institute Quantivision, the VU medical centre 

(Dept. of Physics & Medical Technology, and the Imaging Centre); and on Science Park East/UvA campus: the clustering 

of fundamental physics , AMOLF, ARCNL, Nikhef and SRON. 

Research Focus 

- Particle and Astro-Particle Physics  

The particle- and astroparticle physics research line is  embedded within the Nikhef collaboration. The research focuses 

on the interface between quantum mechanics and relativity. The theoretical methods of this research line involve the 

study of quantum field theories, such as the Standard Model of Particle Physics in which electromagnetic, weak and 

strong interactions are united, as well as quantum gravity and cosmology. The experimental methods involve large-scale 

experiments at the Large Hadron Collider (LHC) at CERN. The researchers study the physics of hadrons with heavy (charm 

and bottom) quarks  in order to measure CP-violation and rare decays, search for new phenomena beyond the Standard 

Model, and shine light on the cause of the matter-antimatter asymmetry in the universe. Furthermore, there are the 

gravitational-wave experiments that aim at the detection of truly tiny wiggles in space-time, such as the VIRGO 

interferometer in Pisa. These experiments are fundamental tests of general relativity in the strong-field regime, and 

provide new opportunities to study massive astronomical objects. 

- Atoms, Molecules & Lasers 

The Atomic, Molecular and Laser Physics Group carries out research at the forefront of this theme. Advanced lasers are 

being developed to allow for measurements of extreme precision in the frequency and time domain, for precision 

metrology purposes and for laser cooling of atoms, for producing optical lattices and for cooling of ions in traps. Highly 

intense laser pulses, in the femtosecond to the nanosecond domain are generated to harmonically convert radiation into 

the domain of the extreme ultraviolet. The research in the theme of "Fundamental physics at the atomic scale" focuses 

on spectroscopic experiments in atoms, ions and molecules searching for a possible variation of fundamental constants, 

testing quantum-electrodynamic theory, and studying matter at ultra-low temperatures. 

- Biophotonics & Medical Imaging 

In the Biophotonics and Medical Imaging Group, a wide range of different skil ls and know-how are joined together to 

develop new methods, tools, and instruments for the diagnosis, understanding, and treatment of l ife threatening 
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diseases and impairing medical conditions. The studies of this group range from the analysis of individual cells with 

extremely advanced spectroscopic techniques to the implementation of ultraminiatur ised Optical Coherence 

Tomography scanners for endoscopic imaging, from the development of all -optical scanning-probe microscopes for the 

measurement of the stiffness of tissues during minimum invasive surgery to the use of state-of-the-art laser techniques 

in laser surgery. 

- Physics of Living Systems 

The research in this group focuses on exploring biophysical questions on the level from single molecules to cells  and even 

organisms. A central question is how protein and DNA structural dynamics are related to  their function. The aim is to 

work with increasingly complex assemblies of biomolecules in order to investigate the emergent properties from these 

systems. The group uses a variety of techniques such as super-resolution fluorescence microscopy, single-molecule 

fluorescence spectroscopy, optical tweezers, tethered particle motion, AFM, as well as combinations of these techniques. 

The data obtained are related to biochemical studies and used for theoretical modelling. The theoretical physics efforts 

in this area cover two topics: (1) the fundamental physics of soft matter (of which biological materials are principal 

examples), in particular structural, mechanical and dynamic properties of these and other soft materials; and (2) the 

physics of l iving behaviour, where diverse problems ranging from the motion of small organisms to the dynamics of 

human cognition are addressed. 

- Biophysics of Photosynthesis 

The Biophysics Group uses advanced optical spectroscopy and microscopy to obtain fundamental knowledge on the 

relation between the structure, function and dynamics of proteins and other biological molecules, both in single proteins 

and in supramolecular aggregates. Understanding the basic principles that nature exploits in photosynthesis, the natural 

solar-energy converting machinery, is of utmost importance to develop new technologies for the production of clean and 

sustainable energy. Molecular processes at the basis of the action of proteins involve the transfer of electrons, protons, 

hydrogen or hydride atoms, which are coupled to the motion of (charged) molecular groups. Signal-transduction proteins 

convert the event of absorption of a photon into a signal that can be sensed by other proteins. The group studies these 

events with ultrafast transient absorption spectroscopy in the visible and mid-infrared spectral regions. Mathematically 

based analysis of multidimensional data is an important tool in the process of converting experimental data into 

biophysical knowledge. 

- Photo Conversion Materials 

Organic semiconductors are carbon-based materials  that absorb light and transport charge carriers due to their 

conjugated backbones. Organic semiconductors  are interesting for opto-electronic applications, such as photovoltaics, 

l ight-emitting diodes and sensors, because their optical absorption and light-emission properties can be tuned simply by 

varying the chemical structure of the molecule. The research group studies fundamental properties, e.g. photo-induced 

charge transfer and carrier transport, in hybrid systems for solar-energy conversion. There is also strong interest in more 

applied aspects, such as the reliability and lifetime of solar cells. The group applies optical spectroscopy, electrical 

characterisation and microscopy to understand these phenomena. 

- Science, Business & Innovation (SBI) 

The unique proposition of the SBI  education and research programmes is their focus on: 
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(1) Science push: the notion that natural sciences have the potential to ignite inventions that that can be useful, 

used and exploited by businesses, public institutions and commercial markets. 

(2) Valorisation: the concept of transforming inventions that originate from the natural sciences into products and 

services in private and public organisations, and offering these to others businesses (‘b2b’) or consumer markets 

(‘b2c’). 

(3) Entrepreneurship: science push (1) and valorisation (2) are initiated and organised by entrepreneurial initiatives 

and entrepreneurs in public and private organi sations. 

These elements are used to educate and study the processes of science-based and R&D-intensive innovation. In a l inear 

view, these processes enfold in a certain sequence: natural science leading to inventions , which are applied and 

commercial ised by public and private, commercial and non-commercial organisations. Two natural scientific fields that 

are covered by SBI concern innovation processes in the areas of l ife & health, and energy & sustainability. 

- History of Science (‘Algemene Vorming’) 

Until  recently the core business of the section ‘Algemene Vormi ng’ (AV) of the VU has been research and teaching in the 

fields of both ‘history of science’ and ‘social aspects of science’. Since the retirement of AV’s part-time staff member Prof. 

Joske Bunders, the focus has narrowed down to the History of Science. The research of the group focuses on the 

interactions between science (especially physics, astronomy, genetics and mathematics) and society during the last two 

centuries. Areas of special attention are discipline formation, science pedagogy, internationali sation, women in science, 

science and religion, and science and modernity.  

3.1.3. UvA – Institute of Physics 

Introduction 

The UvA Institute of Physics (IoP) was founded in 2011 and is now a successful merger of three smaller physics institutes: 

the Van der Waals-Zeeman Institute for Experimental Physics (WZI), the Institute for Theoretical Physics Amsterdam 

(ITFA) and the Institute for High-Energy Physics (IHEF), the latter being embedded within the Nikhef collaboration. 

The constituent institutes, all  of roughly equal size in terms of scientific staff, are now divisions of the IoP. The IoP is led 

by a directorate / management team consisting of the heads of the three divisions, one of which acts as the IoP director, 

and the institute manager. The directorate opera tes in a relatively informal manner, in which much of the divisions’ 

strategic and operational matters is effectively delegated to the division heads. The divisions each have a separate 

tradition of (informal) management, such as via  regular staff lunches, where matters concerning research and teaching 

are discussed on an informal basis.  

 

Research at the IoP is carried out within its divisions. The WZI performs research in the areas of Quantum Gases & 

Quantum Information, Hard Condensed Matter, and Soft Ma tter. ITFA staff can be divided in the research themes String 

theory, Condensed Matter Theory, Astroparticle Physics, Theoretical Particle Physics, Mathematical Physics, and History 

of Physics. Within IHEF research focuses on both theoretical and experimental particle and astroparticle physics, with 

participation in the international collaborations ATLAS (at LHC/CERN), KM3NeT, and XENON. 

 

Since its formation, the IoP has steadily grown from 85 fte scientific staff in 2010 to over 150 in 2015 (excluding 20 -30 fte 

temporary FOM staff at Nikhef). This growth can be attributed to the following factors:  

 New permanent staff member hires enabled by the Sectorplan for Physics and Chemistry. 
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 Additional and structural University and Faculty funding for the UvA research priority area GRAPPA (permanent 

staff). 

 Awarding of the NWO-Gravitation grant to the Delta Institute for Theoretical Physics (Delta -ITP), which is a 

collaboration with theoretical physics institutes in Leiden and Utrecht, led by the IoP (permanent and temporary 

staff) 

 MacGillavry fellowships for outstanding female scientists (permanent (tenure track) staff). 

 AAA fellowships enabled by the Amsterdam Academic Alliance. 

 Substantially increased success (aided by dedicated scouting and support) in the acquisi tion of external funding, 

through FOM but increasingly also through NWO (Veni, Vidi, Vici), ERC and EU (temporary staff).  

Except for the latter, most of the above are structural in their character, and the IoP is in excellent shape. 

Research Focus 

Within the IoP, there are several successful and externally well -recognised research groups that represent coherent 

collections of IoP researchers that jointly determine their own research agenda and organise their own group meetings 

and seminars. 

- Quantum Matter & Materials (IoP-WZI) 

In the Quantum Matter & Materials (‘QMat’) cluster, the two main research lines involve strongly correlated & 

topologically non-trivial electronic materials on the one hand and semiconductor optoelectronic and nanophotonic 

materials on the other hand. Activities include the synthesis of novel materials systems and the investigation of their 

electronic, magnetic and optoelectronic properties. This is done with a view to understanding the fundamentals of their 

behaviour, but also with explicit attention to their character as emergent new materials for future applications in energy 

and information technologies. 

- Soft Matter (IoP-WZI and IoP-ITFA) 

The Soft Matter group aims to reveal, quantify and model the emergent macroscopic properti es that arise from the 

underlying microscopic structure of complex materials. This effort builds on several research lines that investigate some 

of the most urgent and elemental research questions in Soft Condensed Matter. What binds these research lines is the 

use of the same physics-based concepts, techniques and theoretical foundations. The fields that are at the interface 

between soft- and biological matter are: (1) Statistical physics; (2) Non-linear and out-of-equilibrium dynamics; (3) 

Mechanics and self-assembly of complex systems; and (4) Crowding, Compaction and Jamming. The combined effort 

allows to investigate collective emergent behaviour of complex, multi -component soft matter systems and their 

dynamics. 

- Quantum Gases and Quantum Information (IoP-WZI) 

The QG&QI group uses ultra-cold quantum gases to study quantum physics and to exploit this physics for precision 

measurement. Research is performed along two lines. The first research line involves the study of atomic Rydberg states 

and their strong, long-range interactions, in particular in lattice geometries and in the vicinity of micro-/nanofabricated 

structures known as atom chips. The goal is to develop a quantum simulator, to create correlation and entanglement, or 

more generally strongly interacting quantum many-body states. The second research line exploits the properties of 

strontium quantum gases in a variety of experimental setups, providing unique opportunities to on the one hand create 
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and explore quantum many-body systems, and on the other to create the first perpetual atom laser, which would be an 

extraordinary source of atoms for precision measurement and help to improve clocks and accelerometers.  

- Particle Physics (IoP-IHEF) 

At IHEF, the Particle Physics programme aims to increase our understanding of the physics of the so-called Standard 

Model of Particle Physics and beyond. Rather than starting from the most fundamental theories, physicists study low- or 

intermediate-energy realisations of them, and search for deviations from the phenomenology predicted by the Standard 

Model. This research field has received an enormous boost in the last few years, thanks to the advent of the Large Hadron 

Collider (LHC) at CERN, near Geneva, Switzerland, where the IoP –through IHEF– participates in the ATLAS experiment. 

Research areas include the detailed study of the properties of the Higgs boson discovered in 2012 and tests of the Higgs 

mechanism, the fundamental properties of the theory of strong nuclear interactions QCD, and searches for phenomen a  

and particles beyond the description of the Standard Model. The latter includes searches for dark matter, a mysterious 

substance that appears to permeate the universe, but cannot be explained in terms of known particles. Beyond the LHC, 

researchers are anticipating new experimental facil ities, such as a future linear collider, and a long-baseline neutrino 

facil ity, which would study the properties of neutrinos and CP-violation in the lepton sector. To identify new physics 

requires reliable theory predictions that address the overwhelming backgrounds and contamination from QCD effects. 

- Astroparticle Physics (IoP-ITFA and IoP-IHEF) 

One of the main goals of the Astroparticle Physics macro-area is precisely to identify dark-matter particles by combining 

data from accelerators with other direct and indirect searches , and experimentally through the involvement in the XENON 

collaboration at Gran Sasso (Italy). Astroparticle Physics applies particle-physics methods and tools to the study of the 

universe. A typical example of a research subfield in which researchers in Amsterdam are active, beside dark matter, is 

the origin and propagation of cosmic rays observed to hit the Earth’s atmosphere, which deliver important information 

about the astrophysical objects in which they were produced, and may even hold the key to unlock the mystery of dark 

matter. Another important l ine of research is the study of cosmic neutrinos through participation in the Antares/KM3NeT 

experiments in the Mediterranean. 

An important development has been the formation of the GRAPPA Research Priority Area, jointly between the Anton 

Pannekoek Institute (API), the Institute of High-Energy Physics (IoP-IHEF) and the Institute of Theoretical Physics  (IoP-

ITFA). 

- String Theory (IoP-ITFA) 

Within the String Theory group, research is aimed at achieving a consistent description of the structure of matter and 

spacetime at the most fundamental level, through a theoretical construction that reconciles general relativity with 

quantum physics in an overarchi ng description of quantum gravity. Typical examples of topics are the physics of inflation 

– the accelerated expansion of the early Universe – and the question of whether the Universe we observe is part of a 

larger set of universes, possibly with different laws of physics, which is often referred to as the Multiverse. A lot of work 

is centred on the holographic principle, which provides a unique tool by relating a theory of quantum gravity to a quantum 

field theory in one dimension less. 
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- Cosmology (IoP-ITFA) 

Research in the Cosmology group addresses a wide range of topics in theoretical cosmology from the dynamics of the 

early universe (moments after the Big Bang) to the formation of large-scale structures in the late universe.  

- Condensed Matter Theory (IoP-ITFA) 

The Condensed Matter Theory group at ITFA studies a wide variety of problems in quantum condensed matter. There is 

a strong emphasis on advanced methods based on integrability and quantum field theory , and on sophisticated numerical 

methods such as those employing tensor networks. The applications that are targeted range from novel cold-atomic and 

electronic systems and materials (such as topological insulators) to quantum information theory. 

- History of Physics (IoP-ITFA) 

The research group History of Physics is small but of high quality. It focuses on the history and philosophy of gravity and 

science in the context of the twentieth century (e.g. Cold War science). 

- Research Priority Areas of the IoP 

Scientifically, the coherence of the research programmes of the IoP has benefitted from the national alignment resulting 

from the Sectorplan Physics & Chemistry. This has resulted in well -defined research priority areas that bridge not only 

divisions of the IoP, but in many cases also other disciplines/institutes. These priority areas in the widest sense jointly 

encompass a significant part of the institute’s research portfolio and form fruitful platforms for interdisciplinary 

collaboration with other institutes . 

GRAPPA: GRavitation and AstroParticle Physics Amsterdam 

Within GRAPPA, the String Theory group, the Particle and Astroparticle Physics groups (IoP) and the High-Energy 

Astrophysics groups (API) work together to try to tackle profound and challenging questions, such as : 

1. What is the nature of dark matter and dark energy? 

2. How can the forces of Nature be unified? Does this union leave measurable signatures in the present Universe?  

3. What do black holes and neutron stars teach us about the fundamental laws of physics?  

4. In what ways are high-energy neutrinos, cosmic rays, gamma rays and gravity waves produced and how do these 

new messengers enhance our knowledge of the extremes of the Universe? 

These research efforts are built around a core group of researchers that were hired during the last five years,  with support 

from both the Sectorplan Physics & Chemistry and investments from the University (through the research priority areas) 

and the Faculty of Science. In a short period of time, GRAPPA has become a well -recognised brand worldwide. 

QM&QI: Quantum Matter and Quantum Information 

QM&QI is focused on the experimental and theoretical study of Quantum Matter (QM) and applications in Quantum 

Information (QI). It is a widespread expectation that the next paradigm shift in information processing will  be the 

quantum computing revolution. Equally clear is that this breakthrough demands a continuous exchange of insights and 

results between computer science, experimental and theoretical physics, and mathematics. The research priority area 

QM&QI is a concerted effort in this area of four research institutes at the Faculty of Science at the UvA: the Institute of 

Physics (IoP, coordinating institute), the Korteweg-de Vries Institute (KdVI), the Institute for Logic, Language and 

Computation (ILLC), and the Informatics Institute (IvI), in close collaboration with the Centrum Wiskunde en Informatica 

(CWI). 
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The potential of quantum information science in turn also presents unique opportunities and enables the tackling of new 

challenges in the study of quantum matter, as concepts and approaches from quantum information science can be used 

to solve truly difficult problems in the theory of many-body and strongly interacting quantum matter systems. Central to 

experimental efforts is the control and manipulation of quantum ma terials and devices such that quantum information 

can be stored robustly and that quantum algorithms can be implemented. This two-way relationship between Quantum 

Matter and Quantum Information characterises the research priority area. A particularly interesting development 

originating from the multidisciplinary approach of QM&QI is the new initiative (jointly with CWI) called QuSoft - the 

world's first centre dedicated to Quantum Software. Here, we champion the importance of the science behind and 

development of Quantum Software, to keep pace with recent advances on the hardware front. This is an essential - and 

as yet underexplored - part of the coming quantum computing revolution, and QuSoft will  enable Amsterdam to be lead 

player in this crucial field. 

Soft Matter 

The research priority area Soft Matter addresses the following key question: “how can the mechanical and (physico-) 

chemical properties of complex materials be understood from the building blocks and their interactions? ” For biological 

activity, but also for example to understand the flow behaviour of complex fluids, the final material always is very 

different than the sum of the individual parts. The core of the problem is to understand and describe this emergence: the 

spectacular collective behaviour of complex systems arising from a multiplicity of simultaneous interactions between 

many particles or molecules. To solve this problem we take a multidisciplinary approach connecting theory, experiment 

and simulation. 

Researchers of the IoP (both theory and experiment), HIMS (both experiment and simulation), and IvI (simulation) 

collaborate in the Soft Matter research priority area, with associated members at the VU and AMOLF. 

 

3.2. Strategic alliances in the Amsterdam area 

Beside the research departments at VU and UvA described in the previous section, which are most closely involved in the 

formation of DPA, a number of other institutions in Amsterdam, with which the universities have collaborated closely 

already for a long time, will  play an important role in establishing Amsterdam as a world centre for physics and astronomy.  

 

 Physicists of the UvA and VU have participated in the research programme of Nikhef from the outset. The 

investments from the Sectorplan and UvA’s GRAPPA research focus area have stimulated a significant expansion of 

Nikhef’s programme in astroparticle physics, in which the VU also participates. The successful Nikhef model is 

characterised by programmatic collaboration of FOM researchers with those of several universities. The Delta-ITP 

consortium for theoretical physics (with partners Utrecht and Leiden) received a strong impulse in 2012 with the 

award of an NWO Gravitation grant. 

 

 Researchers from the VU and UvA also have long-term close collaboration with the FOM-institute AMOLF. Multiple 

AMOLF group leaders hold chairs at the Amsterdam universities. The increased intensity of natural-science 

collaboration in Amsterdam has sparked the start of a number of new or strengthened research collaborations, such 

as the Bio/Soft cluster (biophysics and soft matter) and the Solardam consortium (photovoltaics, nanophotonics, 

photocatalysis, natural and artificial photosynthesis). 
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 Physics and chemistry at the UvA, VU, and AMOLF founded, with ASML, a public-private research centre at Science 

Park East: the Advanced Centre for Nanolithography (ARCNL). It has started in 2014 and is already a visible asset for 

physics research in Amsterdam, with substantial contributions from university staff in physics (and chemistry).  

 

 API and VU Earth Science, together with local and national government partners, have succeeded in attracting the 

main branch of SRON Netherlands Institute for Space Research to Science Park East. The addition of ARCNL and SRON 

contributes to the attractiveness of Amsterdam to Dutch and international students (BSc, MSc, PhD) and offers 

opportunities for new research directions. 

 The VUmc (Dept. of Physics & Medical Technology and Dept. of Physiology) and AMC (Dept. of Biomedical 

Engineering) have already contributed to education and research projects for many years , forming a bridge from the 

DPA to the clinical departments in both university hospitals. The Physics of Life effort of the DPA is increasingly fruitful 

and important, and a desired partner in many life-science initiatives; in this context, the ties of the DPA to the 

research institutes (such as the Neuroscience Campus Amsterdam, NCA) and clinical departments of the both 

university hospitals VUmc and AMC (who, in turn, are also looking at options to intensify their collaboration in the 

near future) are of strategic importance. 

 

3.3.  Research Opportunities 

As the questions we ask ourselves become more complex, their solution tends to require input from a broader range of 

expertise, and so our field evolves quite naturally to a greater share of interdisciplinary work, both among the sub-

disciplines of physics and astronomy and with other disciplines. Within and among the constituent institutes of the DPA, 

that movement has already started quite some time ago, as initiatives l ike LaserLaB, GRAPPA, QM&QI clearly show, and 

our universities have been stimulating this via the creation of IOZI’s, Research Priority Areas, and the like. These moves 

are in l ine with national and international strategic planning, which leading members of our departments have helped 

shape. Examples of these are the astronomy strategic plans of the NCA (‘Nederlands Comité Astronomie’) for the 

Netherlands and of ASTRONET for Europe, and the physics strategic plans of the Sector plan Physics & Chemistry (SNS) in 

the Netherlands and European ERANets such as Aspera , and Laserlab-Europe. 

 

The creation of the DPA and the overall  closer collaboration between the UvA and VU offer the opportunity to explore 

what further possibilities there are for more inter- or cross-disciplinary work. For the purpose of stimulating such 

discussion, we divided our research staff into several broad ‘themes’ within which brainstorming could take place. They 

were chosen deliberately to (1) cross the boundaries between institutes and universities, so as to be orthogonal to the 

division into Institutes discussed in the previous section, because within those divisions strategic thinking about future 

research is already part and parcel of their operation; (2) connect groups where we expect new collaboration 

opportunities; (3) encompass all  the present research, and thus have each faculty member in at least one theme (but free 

to participate in more than one).  

 

We asked all  the researchers in the DPA to identify and name their potential research partners from within the DPA as 

part of the theme creation. The themes are quite diverse in size, scope, and purpose. Some correspond to themes that 

we hope will  grow into future research focus areas, others are much more ad-hoc and may serve only as discussion forum 

for seeking strategic directions and collaboration possibilities at this moment. We explicitly do not expect them to be, or 

evolve into, organisational units of the DPA. With these themes the DPA covers the whole research spectrum 

(fundamental science, science for society and application-oriented research) and is well positioned for attracting external 
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funding such as NWO Gravitation proposals, large EU 

programmes, AAA funding, etc. Besides these, we also 

looked for opportunities that transcend research areas, 

such as more generic facil ities and expertises. 

 

The themes in which the discussions with the staff on 

future developments were conducted are: 

 

1. Physics of Energy – Solardam 

 How to increase solar energy conversion?  

 How to convert sunlight efficiently in fuels 

and electricity?  

 How can we improve photosynthesis for 

food and fuel production?  

2. Soft Matter and Biological Physics 

 Understanding and building new 

(biological) materials and machines from 

soap-to-cells and from genes-to-gels 

3. Applied Physics in Life Sciences 

 How can physics help to enable longer l ife in good health? 

 More general, how can physics help to solve medical problems in an efficacious, safe and cost-effective 

way? 

4. Our cosmic origins - how did we get here? 

 How do stars and planets  form, and make the building blocks of l ife? 

 Are we alone? 

5. What is the Universe made of? 

 What is the physics beyond the Standard Model of particle physics? 

 How does (fundamental) physics shape the Universe, its contents and its future? 

 What do extreme astrophysical objects tell  us about fundamental physics? 

 How do extreme astrophysical objects actually work? 

6. Amsterdam Quantum Science 

 How do the principles of quantum mechanics determine the properties of matter at the nano -, meso- and 

macroscopic scales?  

 How can ultraprecise measurement test fundamental physical laws and enable new technologies?  

 How can we exploit our understanding of quantum physics so as to develop promising ideas and new 

approaches for novel materials and devices? 

7. History of Science 

 How did our understanding of the gravitational force and the universe evolve? 

 How have physics and astronomy interacted with society in the past century, and how should they in the 

future? 
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3.3.1. Physics of Energy (Solardam) 

Description 

Sparked by early strategic discussions about UvA/VU collaborations, the consortium now known as Solardam is a research 

consortium of (primarily) physics and chemistry researchers at the two universities as well as at AMOLF and ECN. 

Together, the Solardam partners form a consortium of a bout 100 researchers. The goal of Solardam is to carry out a 

multidisciplinary research programme to harvest energy from the sun by generating electricity and fuel through 

combinations of photovoltaics, photocatalysis and photosynthesis. 

 

The Solardam initiative builds on successful energy research programmes of the contributing partners. By bringing 

together expertise and sharing facilities the collaboration aims to address problems that could previously not be solved 

by any of the individual participants alone. Four integrated research lines are established that each address an elemental 

part in the photovoltaic, photocatalytic and photosynthetic energy-conversion chain: 

1. Light management - To enhance the absorption and conversion of l ight from the sun by nanophotonic concepts, 

spectrum splitting, spectrum shaping and antenna design. 

2. Electron management - To optimise fundamental energy and electron transfer processes to improve the energy 

conversion efficiency from light to electricity or fuel, closely integrated with the modification and design of novel 

materials and (bio-)molecular architectures for energy conversion. 

3. Photosynthetic efficiency - To control and enhance the efficiency of the conversion of l ight from the sun into 

chemical free energy by natural and artificial photosynthetic systems. 

4. Device design - To design and optimise novel device architectures for efficient energy harvesting, including novel 

integrated light and electron-management geometries and optimised artificial and natural photosynthetic 

organisms. 

 

Together with activities for education, Solardam will  strongly underscore the sustainability profile of both universities at 

the Science Park campus. In 2015, the consortium received its first kick-off funding from the UvA-VU Amsterdam 

Academic Alliance (AAA), earmarked for seed projects intended to lead to mature research lines. Results of these projects 

will  form a solid basis to acquire funding from national and international funding agencies to further expand the energy 

research programme in Amsterdam. 

Added value of UvA-VU collaboration 

Solardam builds on successful energy research programmes of the contributing groups. By bringing together expertise 

and sharing facilities the new collaboration offers a more concerted and multifaceted approach to address the most 

challenging problems in the competitive field of energy research. The collaboration of VU and UvA in the area of Physics 

of Energy has the mass and thematic width to enhance the international impact of solar energy research done in the 

Amsterdam area. 
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3.3.2. Soft Matter & Biological Physics 

Description 

In the Amsterdam region there are several large and very successful research clusters that focus on Soft Condensed 

Matter and Biological Physics: The Soft Matter group of UvA-IoP, the Biophysics/Physics of Life/Biophotonics groups at 

VU and the Systems Biophysics Department at the FOM-institute AMOLF. In addition there are strong connections with 

complementary groups in the Amsterdam region, such as UvA Chemistry. Together they will  join forces to establish one 

of the most influential research clusters at the interface of physics and soft- & biological matter in the Netherlands, and 

globally. The research efforts within this theme are all  based on our ability to reveal, quantify and model the emergent 

macroscopic properties that arise from the underlying microscopic and spectroscopic structure of complex (biological) 

materials.  

What binds the participating groups  together is their use of the same physics-based concepts, techniques and theoretical 

foundations. In particular, theory is expected to play a prominent role in bridging the gap between biological physics and 

soft-matter physics. The fields that are at the interface between soft and biological matter are: (a) Statistical physics; (b) 

Non-linear and out-of-equilibrium dynamics; (c) Self-assembly and self-organisation of complex systems; (d) Crowding, 

Compaction and Jamming; (e) (Micro)rheology; and (f) Conformational changes in large macromolecules. 

Our combined effort will  allow us to investigate collective emergent behaviour of complex, multi -component biological 

and soft-matter systems. We see two exciting directions of research along these lines that form a connection between 

the different research efforts going on within this theme. They represent the research frontier at the interface between 

biophysics and soft condensed matter research with broad impact far beyond physics.  

 

1) Bottom-up understanding and construction of essential cellular machinery - The assembly of a l iving cell from basic 

molecular components represents one of the most challenging frontiers in science. To build such a cell , chemical, 

biological and physical expertise is needed. Within the biological and soft-matter physics theme, we will  develop the 

theoretical and experimental physical knowledge of the fundamental biomolecular systems that can be combined to 

construct, for example, a synthetic cell. Currently, our joint expertise within this theme encompasses the synthesis, 

purification, engineering, studying and modelling of the cellular sub-systems such as the cellular membrane and 

metabolic energy conservation systems, l ight reception, -sensing, and -conversion systems, the DNA replication and 

transcription machineries, intracellular transport systems, the self-organizing and force-generating skeletal 

components, and the regulatory networks that control these sub-systems.  

 

2) From microscopic structure and function to designed (bio)materials – Rationally designing new materials with well-

defined properties requires  extensive insight into the physical properties of the microscopic building blocks and how 

they can be controlled or altered. We will  develop the tools, methods and theory that are required to obtain such 

insight on microscopic scale and to understand the properties that emerge from them. 

The groups involved in this theme have unique expertise that allows studying the microscopic structure of a 

multitude of systems while performing the mechanical measurements at the same time; examples are various 

(confocal) microscopy techniques coupled to mechanical testing such as rheology, AFM, molecular -force probes etc. 

The understanding of structure-property relations that will emerge from this will  open the way to the self-assembled 

construction of structures with the desired properties. Examples are the controlled self-assembly of colloidal 

molecules into superstructures that can be controlled by mastering the intermolecular interaction potentials, and 

the complex mechanical properties of the dynamic (mechanical) networks constituting the cytoskeleton.  
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Added value of UvA-VU collaboration 

Research. In the new constellation almost all players of this initiative will be housed at the Science Park. The VU and UvA 

groups will  be housed together just across the street from AMOLF. Within AMOLF the entire Systems Biophysics 

Department and several others are natural partners. Physical proximity of all  these researchers will  yield immediate 

benefits in the form of joined activities l ike: (i) new research possibilities; (i i) expansion of joint group meetings to cross-

fertil ise each other's research efforts; (i i i) internal peer review system for high-profile papers and grant applications; (iv) 

specialised training for newly hired researchers; (v) shared equipment & facil ities; (v i) topical meetings such as Science 

Park Soft Matter days and National Biophysics meetings; and (vii) combined searches for new hires on all  levels. 

Moreover, the Science Park offers many possible new ties with groups and institutes that are housed or will  be housed 

there (including the UvA Chemistry Department, SRON, Shell Research Amsterdam, CWI, ABSC and ARCNL). 

 

Valorisation. A key objective of this initiative is a more efficient information exchange between industry and academia. 

Contributing research groups have valorisation experience that is complimentary and can thus profit from each other's 

knowledge. More explicit: (1) the UvA Soft Matter group has a large number of industrial contracts and ample experience 

with valorisation; (2) The VU Physics of Living Systems group holds multiple patents and has recently spun off a start-up 

company to market their technology (LUMICKS B.V.); and (3) Our AMOLF partners have very active ties with many 

industrials partners such as Phillips, Unilever, FEI, Profibrix and ASML. 

3.3.3. Applied Physics in Life Sciences 

Description 

The central question in this theme is: “Can physics help to enable longer l ife in good health?” This is an urgent question 

because of the increasing health care costs, the aging population, and the ambition to age as healthy as possible. Hence, 

innovations in health care and life sciences are urgently required. Physics plays an important role in solving major l ife-

science and health problems, by the development of novel diagnostic tools enabling better diagnosis and research into 

the processes underlying l ive processes and diseases. In particular the study of molecular and cellular dynamics at the 

organ, tissue and (sub-)cellular level to characterise fundamental l ife and disease processes will be of maj or importance, 

but also the improvement of current technologies such as PET, MRI imaging, proton therapy and guided surgery. 

Biophysics research at the DPA spans this full spectrum: from protein dynamics - to cell  dynamics - to the tissue and organ 

level – paired to the development of innovative tools to study the relevant processes and intervention techniques. An 

example is the integration of knowledge of novel optical technologies with fiber -endoscopic devices that will  enable 

minimally invasive monitoring of disease processes in patients, lead to improved diagnosis of diseases, enable targeted 

and personal ised treatment of disease, and reduced damage to healthy tissue. Also, researchers from other physics 

directions may find applications in the field of l ife & health. The application of state-of-the-art detectors developed at 

Nikhef for CERN in PET-imaging or proton therapy may dramatically improve imaging quality, lower radiation levels and 

reduce tissue damage.  

In this theme we aim for an efficient translation of the latest developments in physics into the world of l ife and medical 

science. Often breakthroughs in science are achieved only through breakthroughs in technology, and we anticipate that 

the application of novel physical techniques will  provide a paradigm shift in the ability to visual ise and target l ife 

processes, thus improving our understanding of the major diseases. The Applied Physics in Life Science theme provides a 

unique opportunity to streamline all  information regarding technology and physics ‘supply’ with that of the ‘demand’ on 

the medical and life science side. At the VU-Campus close relations between the clinic and researchers of the physics 
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department exist, and research collaborations in areas of Neurodegeneration, Cancer and Regenerative Medicine are 

maturing. In particular in these three areas, physics can contribute to solutions for: 

 Alzheimer’s disease (AD). AD is the most common cause of dementia and results in a progressive decline in 

cognitive function. AD is rapidly becoming the global health crisis of the twenty-first century. The cause of late-

onset AD is stil l essentially unknown: Amyloid-β protein aggregated in its oligomeric form, oxidative stress and 

aging/fail ing mitochondria have been implicated as key factors, but their causal interaction has remained 

elusive. An approach, in which the interaction of neurons with amyloid and oxidants is visualised in live tissue 

may yield the answer to this question. Novel optical techniques integrated with fibre-endoscopes may provide 

the necessary combination of deep-tissue imaging, sub-cellular resolution, fast acquisition times, and long-term 

dynamic measurements.  

 Many diseases (e.g., cancer) develop at the epithelial l ining, which makes them accessible through endoscopy. 

Endoscopic imaging methods present a unique opportunity to study the structure and function of tissue in great 

detail  inside any hollow organ in the body. By combining advanced imaging methods with soft-condensed matter 

science and cell  biology, many new insights may be gained into cellular behaviour inside organs and tissue. For 

example, in multi -drug efficacy studies on mice in a personalised-medicine approach, real -time monitoring of 

(tumour) cell  dynamics and cell  network dynamics will  generate the data necessary for a systems biology 

analysis. The same methods can be applied to patients, enabling personal ised medicine by in-situ tumour  

characterisation and genetic profil ing. From the more short-term clinical perspective, ‘optical biopsies’ offer the 

possibility of real -time, minimally invasive diagnosis of stage (invasiveness) and grade (aggressiveness) of tumour 

tissue. Important advantages are that sites for a physical biopsy or treatment can be targeted instead of 

randomly chosen, and, in cases where tissue excision needs to be minimised because of function conservation, 

such as in brain surgery, tumour margins can be precisely identified during surgery. These microscopic imaging 

techniques are complementary with ongoing research at the VUmc (Dept. of Physics & Medical Technology) of 

the macroscopic imaging modality (MRI, CT, Thermal, Multispectral). 

 Regenerative Medicine is  a growing field of research, aimed at the regeneration of functional tissues by stem-

cell therapy and tissue-engineering approaches. The main scientific issues addressed include the reconstruction 

of tissue architecture of organs l ike skin, cartilage and ears. To this end adipose tissue-derived stem cells are 

grown in molds. Photonic developments are crucial for the reali sation of these goals as they offer the possibility 

to characterise correlation of tissue architecture and biomechanics of both healthy and regenerated tissue. This 

research is complementary to that of the VUmc 3D Innovation Lab with its 3D printing and scanning facilities. 

However, many more life and health topics can benefit from new developments in physics, and emerging opportunities 

can be readily explored with the academic hospitals in the Amsterdam area. From this theme several specific actions 

would follow: 

 We will  form a centre of knowledge that addresses important societal problems, and connects well to the 

National Science Agenda of the Ministry of OC&W, the Top Sectors, the EU Horizon2020 Grand Challenges, the 

instell ingsplan VU, and the Sectorplan. 

 The formation of a consortium on this theme will  enhance the visibility to external l ife-science and medical 

research partners, to investors and companies and will  allow for a coherent, full -scale approach.  

 By our positioning of the theme we can translate fundamental research efficiently into preclinical and medical 

practice and thereby generate new funding opportunities and collaborations. 

 We will  accelerate the discussion regarding the development of applied physics in Amsterdam. 

Added value of UvA-VU collaboration 

In this theme there is close collaboration between physicists, biologists, chemists, medical researchers and clinicians; plus 

with a variety of businesses for valorisation of research results. The theme is strongly embedded in LaserLaB. We apply 
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classical science to address societal challenges, and encourage science to be the engine of economic development and 

growth. This has been demonstrated by science and technology that was l icensed to in-house start-ups such as Optics11 

and LUMICKS, and large international companies such as NinePoint, TERUMO and Nidek. Currently, we are exploring 

strong interactions with Nikhef with regards to new detector technology that seems very suitable in a l ife-science 

environment. In particular, this theme is a good il lustration of the added value of the UvA-VU collaboration. Because of 

the extensive and intensive collaboration with our partners (VUmc, NeuroCampus Amsterdam, AIMMS/CMLS4HH and 

others) at the Zuid As campus the centre of mass of this theme needs high-quality housing at the ZuidAs campus. Yet, at 

the same time strong ties with the SP campus exist such as AMOLF, Nikhef and the Soft-Bio groups. Moreover, we can 

amplify large local Life & Health infrastructures such as VUmc, AMC, the Neuroscience Campus Amsterdam, that in the 

near future will  also house the NIN and the AMC neuroresearch, AIMMS/CMLS4HH, the Alzheimer centr e, QuantiVision, 

ACTA, NKI, forming the fundamental backbone of Life & Hea lth research activities in the Amsterdam area. Finally, the 

theme is a natural engine and inspiration for the students in the MNW, Physics track Life & Health, SBI and AUC.  

3.3.4. Our cosmic origins - how did we get here? 

Description 

The question of our cosmic origin is one of the Big Questions of all  natural sciences, all cultures and all times. In order to 

address it scientifically, we need to understand the lives of stars and planetary systems. First, the very elements that 

make up planets and people must be created via nuclear fusion in the centres of stars, especially massive stars. We must 

understand how they form and evolve: they form from clouds of gas and dust, and continue to interact with their 

environment: Their high luminosities give rise to strong stellar winds that plough supersonically through the interstellar 

medium. In their violent deaths, most of them produce supernovae. These outflows and explosions enrich the ambient 

medium with newly synthesised elements and stir nearby gas clouds, enabling the formation of subsequent generations 

of stars, ultimately leading to newborn stars that harbour planetary systems. 

 

Massive stars were the first stars to form after the Big Bang, preceding the ass embly of galaxies, and are believed to have 

played an essential role in re-ionizing the universe and in galaxy formation and evolution. They are visible out to large 

distances and are, thus, important probes of the conditions at their remote locations and of the conditions of the 

intervening space. Their final core-collapse supernovae shine through a major fraction of the universe, probing 

intervening structures down to the lowest metallicities and up to the highest redshifts. They therefore not only produc e 

elements, but also facil itate the study of the chemical enrichment of interstellar gas throughout cosmological time. 

Observations at high redshifts are also crucial for the question of whether natural constants and physical parameters are 

the same throughout space and time.  

 

The discovery of a thousand confirmed exoplanets and many more planet candidates awaiting confirmation has shown 

that nearly every star in our Galaxy is surrounded by orbiting planets, i .e., planets are a natural by -product of star 

formation. A key research question is how a protoplanetary disc produces the planetary system, and what properties and 

processes determine the architecture of that system. This question is a major push currently in Astronomy and 

Astrophysics. The next step, is the characterisation of exoplanets, a rapidly growing field. New techniques are constantly 

discovered that enable us to capture precious photons originating from the atmospheres of extrasolar planets and that 

have already led to the detection of molecules l ike water vapour in the atmospheres of larger (Jupiter-like) planets. 

Pushing these measurements to smaller, more Earth-like planets will be the prime goal of exoplanet studies in the future. 
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A major challenge is the remote spectroscopic detection of biomarker molecules that would be indicative of l ife on 

exoplanets, and answer that ultimate question: Are We Alone? 

 

The future of this field is bright. Due to the wide interest in the basic questions about exoplanets and life in the universe, 

a number of space missions are on the horizon. Already approved facil ities include: 

 James Webb Space Telescope: The successor of the Hubble Space telescope, to be launched in 2018, with 

characterisation of giant exoplanets as a major scientific goal. 

 PLATO: A planet detection and characteri sation mission selected by ESA, to be launched in 2024. 

 The E-ELT (first l ight 2025) will vastly increase the opportunities for ground-based work on exoplanets, as well 

as detailed work on better understanding stars and stellar populations in other galaxies  

In the meantime, the field can rely on a number of very exciting facil ities that are already operating: ESO’s VLT 

observatory, the most powerful and versatile optical/near-infrared telescope fascility on Earth; the ALMA submill imetre 

observatory, which has revolutionised our view of planet formation and protoplanetary discs; and the Hubble Space 

Telescope, which continues to allow detailed study of stellar astrophysics. API has an internationally highly regarded 

group on massive stars that studies their formation, evolution, and final fate, and their production and injection in space 

of elements essential for (Earth-like) planet formation. This group has partly build the powerful X-Shooter spectrograph 

on VLT and is now deeply involved in the design and building of the Mosaic instrument for the future E-ELT facil ity. API 

has a very strong group on planet formation that studies the physical processes in disks leading to the formation of 

planets. This group is closely closely involved in instrumentation projects such as the new VLT planet and disk imager 

SPHERE that is collecting first science data right now. Two NWO-funded interdisciplinary networks are contributing to 

this field, and researchers from the three partner institutes pla y key roles in these. One network is on astrochemistry, 

and involves chemistry groups studying biomarkers and techniques for remote detection. The other is on (exo-)planetary 

science and involves researchers from VU Earth & Life Science using high-pressure setups to study the behaviour of 

mineral inside planetary bodies. There is already a joint project on the internal composition of exoplanets.  

Added value of UvA-VU collaboration 

The ‘Are We Alone?’ theme connects Astrophysics with Earth Sciences, Atmospheric Sciences, Chemistry and Biology. We 

see fantastic opportunities as this is a truly interdisciplinary research area. The start-up of a major effort in this field in 

Amsterdam has already happened, and can be considered one of the early successes of the UvA-VU collaboration: it 

requires the expertise of both VU Earth & Life Sciences in the areas of planetary science and atmospheric science, and 

the expertise of UvA Astronomy in stars and exoplanets. As a first result, all  the groups participating in the p rogramme 

can be co-located at the Science Park, which of course makes it easier to achieve lively contacts and a competitive critical 

mass. Another crucial result of this collaboration has been that SRON Netherlands Institute for Space Research will  move 

its headquarters (and largest division) to the Science Park, after a bidding process that VU or UvA alone could not have 

won. This brings the third essential partner in the Are We Alone theme to the same campus, adding its expertise in 

diagnosing atmospheres and building and operating world-leading space instrumentation.  

 

API and SRON are building a group to work on the characteri sation of exoplanets. Just recently, two new staff positions 

in this area were fi l led with an observer and a theorist. Both positions were advertised together and will  put Amsterdam 

on the map in the field of exoplanetary research. This group will  be built up further in the future. Further synergies will  

involve biology (e.g. formation of l ife, impact of l ife on the composition of a n atmosphere, extremophiles) as well as 

chemistry and atmospheric sciences, both crucial for the possibility of remote detection of biomarkers.  
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3.3.5. What is the Universe made of? 

Description 

The theme includes a diverse array of research fields, that can broadly arranged in 5 areas that often share common goals 

and tools: String Theory, Physics of the Standard Model  and beyond, Astroparticle Physics, Cosmology, and High-Energy 

Astrophysics, as detailed in section 3.1. 

Added value of UvA-VU collaboration 

A vigorous and internationally visible research effort in all  these macro-areas is already present, and a number of new 

possibilities has emerged from the discussions with the PI’s involved in this research theme. 

 

Two synergies that have been identified concern common interests in the development of tools. First, almost all  aspects 

of the work in this theme have very rapidly growing ICT needs: theoretical calculations and simulations, interpretation of 

data via fitting of complex models, and data reduction and data mining of large-scale experiments all  require efforts in 

software design and computer hardware development that well outstrip what individual researchers can achieve, and 

collaboration between the subthemes in these areas is expected to bring significant advantages, e.g., by reaching critical 

mass to hire supercomputing experts . A focus on such work would enable the Science Park to attract major new projects 

and concomitant funding, e.g., related to data centres for major  international instruments such as SKA, and to 

supercomputing. Similarly, large-scale precision instrumentation with very high fidelity and robustness (suitable e.g. for 

deployment in space or deep sea) is another area in which there is much overlap between the (experimental) subthemes 

within this theme, and, e.g., l inks between our partners Nikhef, AMOLF, and SRON might stimulate further research and 

teaching opportunities in technical aspects of our field.  

 

A number of emerging collaborative research themes has also been identified. Besides the advanced statistics and high-

performance computing that were already mentioned above, these include: 

1. There is a deep connection between string theory and black-hole astrophysics in allowing tests of general 

relativity in the strong regime, and perhaps even of deviations from ideal classical gravity. 

2. The addition of the gravitational wave group from VU to GRAPPA provides strong new collaboration 

opportunities in the study of extreme objects such as black-hole and neutron-star mergers, again providing 

strong-field gravity tests as well as tests of the formation and growth history of black holes in the Universe. 

3. API, VU and Nikhef are all  active in the field of physics beyond the Standard Model. Research in API (e.g, 

propagation of particles over large distances , precision study of high-redshift objects), Nikhef (accelerator-based 

particle physics, dark matter detection), and VU (evolution of natural constants over cosmic history, precision 

table-top physics) approach this issue from various directions, between which there will  be fruitful exchange of 

ideas and development of new tests. Combining the forces of particle physicists  at UvA and VU results in a group 

with broad expertise that will  have a strong impact in future large particle-physics collaborations, such as those 

at a future linear collider. There is also much complementary expertise in theoretical particle physics at ITFA and 

the VU, together with Nikhef, towards highly precise predictions for LHC processes, s trengthening the 

collaboration that will lead to stringent tests of the Standard Model, which may reveal the presence of such new 

physics. 

4. QED tests in extreme conditions: API researchers in High-Energy Astrophysics and at the VU test QED in very 

different regimes: with table-top experiments and around neutron stars. There is room for joint collaborations, 

possibly together with phenomenologists/theorists. 
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5. String theory and cosmology may meet in the area of precision tests of early-Universe models via Cosmic 

Microwave Background experiments.  

3.3.6. Amsterdam Quantum Science (AmQSci) 

Description 

Quantum physics is the foundation of our understanding of matter and its interactions, without which our modern high -

technology society would not be possible. In Amsterdam Quantum Science (AmQSci) we bring research groups from VU 

and UvA together that are focused on understanding and controlling the behaviour of matter down to the atomic scale 

and to leverage these capabilities for precision measurement, fundamental physics , and the design of novel materials. 

We study matter from atoms and molecules to solids. We are pushing the frontier towards ultimate quantum control 

over atoms and molecules, giving us access to fundamental physics tests and providing us with ultracold qu antum gases 

as building blocks for designer many-body quantum systems. We are creating and exploring novel solid-state materials, 

focusing on topological insulators and unusual superconductors. Our theory efforts are uncovering fundamental 

principles of many-body quantum matter, be it built from electrons in solid state or from atoms in ultracold gases, thereby 

forming a unifying brace around our experimental legs. The insights, techniques and emergent quantum matter systems 

resulting from this work possess  a long-term applications horizon, and could power future technologies varying from 

advanced navigation systems, through new computation techniques, to high-speed, low-power electronics.  

 

The combined expertise of the participating groups enables to create and control a wide variety of states of quantum 

matter, and perform measurements of the interactions and structure with incredible precision. This provides a unique 

setting to address the following research questions: 

 

1. How do the principles of quantum mechanics determine the properties of matter at the nano-, meso- and 

macroscopic scales? What classes of quantum electronic and cold atomic matter are possible and which fundamentally 

new classes await discovery? What new principles of the cosmos can be discovered from a study of quantum condensed 

matter? What principles govern the organi sation of quantum matter away from equilibrium? What is the origin of strange 

metallic behaviour and of unconventional (high temperature) superconductivity? 

 

AmQSci enhances our ability to address these questions in many ways. Our strong theory-experiment interaction is 

essential, e.g. to identify relevant quantum many-body systems and to devise quantum simulations or solid-state 

materials to study these systems experimentally. Our theory members will  also be crucial to interpret experimental 

results, if necessary employing advanced computational methods. New experiments will  be made possible through 

crosslinks among Electronic Matter, Cold-Atomic Matter and Physics of Light expertise at VU and UvA (scanning near-

field optical microscopy (SNOM), ultrafast, EUV, ARPES of solid-state and quantum gases, etc.).  

 

Work on quantum critical fermion systems in experiment and theory ties in nicely with strings via the Anti-de Sitter – 

conformal field theory (AdS-CFT) correspondence. Another l inking topic is topology, which is a guiding principle of 

growing importance for condensed matter theory and experiments as well as for ultracold quantum many -body 

experiments. Our collaboration wi ll  l ink to the theme 'What is the universe made of?' through condensed matter theory 

and with ‘Soft Matter & Biological Physics’, for example through computational and statistical physics methods shared 

between the two fields. 

 

2. How can ultraprecise measurement test fundamental physical laws and enable new technologies? Can isolated 

atoms or molecules be used to detect physics beyond the Standard Model? Do the constants of nature change over time?  
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Can we understand the Casimir effect entirely and util ise it in next-generation MEMS? Can we measure time and gravity 

ten times better than the current state of the art, enabling new applications in navigation or geodesy? How do we make 

the accurate time and frequency of atomic clocks and lasers available for other users in science, industry, and society, 

and develop new applications based on such technology? 

 

The UvA-VU collaboration within AmQSci will  bring our investigations on these questions to the next level by combining 

experimental expertise. UvA could contribute a state-of-the-art strontium frequency standard (currently, the best 

frequency standard is based on strontium) and VU has excellent expertise in frequency-comb spectroscopy, optical 

frequency transfer, atomic and molecular precision spectroscopy, and optical atomic clocks based on trapped ions. 

Combined, we will  be able to push these measurements to higher precision and accuracy than possible as individual 

institutions, enabling stringent tests of Quantum Electrodynamics (QED), nuclear-size effects and searches for a temporal 

or spatial change of fundamental constants as well as for ‘fifth forces’ due to rolled -up higher dimensions or dark matter. 

All  these probe physics beyond the Standard Model with calculable quantum systems. 

 

The high-precision techniques developed at the UvA and VU and their connection have a tremendous potential for new 

applications in industry and society, in particular in optical telecommunications fibr e time-frequency distribution. VU 

work on Casimir forces has a great potential for the development of novel -type MEMS devices.  

 

3. How can we exploit our understanding of quantum physics to develop promising new approaches for novel materials 

and devices? What improved or new functionalities can be generated by controlling the behaviour of emergent quantum 

materials? How can novel properties of quantum materials be tuned towards helping solve major societal challenges in 

information technology, sustainable materials and energy? Is quantum computation feasible and how can we bri ng its 

implementation closer to reality?  

AmQSci enables an essential dual ‘frame of mind’ connecting experiment and theory, which is necessary to recogn ise the 

potential of experimentally discovered quantum materials and quantum effects. Controllable quan tum systems are now 

experimentally available at VU and UvA, enriching opportunities. The broad base of expertise in AmQSci will  accelerate 

the creative process of identifying opportunities in translating fundamental insight into applicable techniques, systems, 

materials, or algorithms. Here we have a strong link to the Solardam consortium, which is using the understanding of 

quantum physics for improving photovoltaic devices. 

Added value of UvA-VU collaboration 

The joint UvA-VU expertise in AmQSci covers a wide range of experimental techniques as well as theoretical and 

computational methods, which are delivering complementary and mutually beneficial perspectives on our topic.  

 

 New possibilities by the creation of a strong AMO physics hub. The move of the experimental Atomic, Molecular 

and Optical (AMO) physics group of LaserLaB (part of VU Physics, see Section 3.1.2) to the Science Park and its co-

location with the UvA AMO group will  create the strongest concentration of AMO phys ics in the Netherlands. Since 

the skil ls of the VU and UvA AMO groups are complementary, new possibilities will  be enabled by the merger, 

especially for precision measurement and quantum simulation. LaserLaB is focussed on advanced laser technologies 

in connection to frequency metrology research and instrumentation. They possess advanced and expensive 

equipment, such as frequency combs and ultrastable reference lasers, which would greatly benefit from quantum 

simulations performed with the UvA quantum-gas experiments. Sharing this equipment is currently made impossible 

by the large distance between the VU and UvA labs, but will  be easy within one building. Conversely, the UvA group 

is a world-wide leader in research with ultracold strontium gases, which are at the core of the best clocks in the 

world. Such optical clocks are exploited by the VU group in its SuperGPS activity, which aims to develop new fiber -
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optic timing and positioning services. Combined within AmQSci, the SuperGPS and optical clock activities at LaserLaB 

and UvA present an excellent opportunity for AmQSci to become a ‘clock node’ in a future fibr e-optic network 

connecting optical clocks in all  major European member states. Such a network will  be essential for improved 

searches for time-varying constants, and for relativistic geodesy using clocks as ‘Einstein sensors’ of the gravitational 

potential.  

 Excellent collaboration partners at the Science Park. AmQSci has excellent partners across the street (AMOLF, 

ARCNL, NIKHEF, CWI, SRON, SURFsara) and several AmQSci PI ’s are group leaders at ARCNL. The move of LaserLaB 

to the Science Park will  simplify access to these partners. 

 Going beyond UvA’s Research Priority Area ‘QM&QI’. Formation of AmQSci offers an opportunity to strengthen and 

broaden the base of what is now the UvA’s  Research Priority Area QM&QI, with AmQSci strongly developing in the 

three areas QMat (quantum matter and materials), QSim (quantum simulation) and QMet (quantum metrology). The 

close proximity of these AmQSci activities (some currently in QM&QI, others not) to the newly launched QuSoft 

initiative, which has recently attracted significant structural funding from both the faculty and university,  is a clear 

advantage for all  parties. 

3.3.7. History of Science 

Description 

As the modern world is becoming a pre-eminently scientific and technological one, understanding how scientific practices 

and forms of knowledge have influenced society, and how society in turn has shaped their development, is an important 

task. The History of Science Group at the DPA focuses its research on the development of the exact sciences (especially 

physics, astronomy and mathematics) during the last two centuries. The group studies the emergence of new theories 

and research practices, in particular in studies of gravity (black holes, relativity), as well as broader themes, such as 

science and politics, science pedagogy, and the internationalisation of science. Thus, we in particular strive to form a new 

and historically informed understanding of the place and role of physics, astronomy, and the exact sciences more broadly 

conceived, in society.  

Added value UvA-VU collaboration 

Both groups at the UvA and VU are of high international quality, but small scale; their joining would clearly enhance the 

overall  visibility and provide a broader basis for collaborations, both nationally and internationally. Furthermore, both 

groups have complementary research styles (i.e. ‘internalist’ and ‘externalist’ science historiographies) and thematic 

interests, offering a broad and full  scope of the field. The unified setup at the DPA would ensure the continued close and 

direct interactions and collaborations with astronomers and physicists, while giving excellent opportunities to reach out 

to other departments (e.g. Humanities Departments at both universities through collaborations in the university-wide 

Stevin Centre for History of Science [VU] and the Centre for the History of Humanities and Sciences [UvA]). The joint UvA-

VU group would indeed function as a Dutch history-of-science research hub with an excellent international embedding 

(collaborations with Aarhus, Berlin, Caltech and Minnesota) and visibility (e.g. through the publication of the journal 

Centaurus, the official journal of the European Society for the History of Science).  
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3.3.8. Generic and discipline-transcending opportunities 

The increased size and thus critical mass of the DPA may also enable us to acquire better facilities or resources that many 

research groups need, which may become affordable by sharing costs. Some exa mples are in the area of visibility and 

branding, and joint communication (see Chapter 5), but there are also specific technical ones. A clear case is the sharing 

of research equipment by related experimental groups, and this i s being explored in detail  in planning the joint laboratory 

facil ities when a large part of VU physics will move to Science Park East. 

Another example that featured prominently in our joint discussions about opportunities for DPA is high-performance 

computing. Such computing resources are needed for large-scale simulations of physical processes and astronomical 

objects, which can then also produce vast output data sets that need to be interpreted. Access to well -managed 

computing resources, and safe data-archives is thus a critical aspect for many research areas within the DPA. The required 

resources often exceed what a single group can acquire and properly maintain on its own, suggesting that a common 

infrastructure within the DPA can be an attractive option that takes advantage of the critical mass that the DPA will  

create. The same may hold for expert staff in high-performance computing. For even larger-scale projects, the existence 

of SURFSARA within the Science Park is another major bonus for the DPA and it will  be a driver for collaborations between 

physicists, astronomers and computer scientists. 

Other benefits enabled by the increased scale of the DPA lie in combining forces in efforts to raise funds through grants 

and scholarships, and efforts to promote the programmes we benefit from towards Dutch and European funding bodies. 

A further benefit is the diversity in the types of research and teaching we do. We have strengths in all  research areas, 

ranging from very fundamental aspects of the laws of nature to applications that change the world in practical ways. The 

way and extent to which these various qualities are valued by society and by our partners varies with time, and with type 

of partner. We will  be more attractive to a wide range of partners due to this diversity, and more robust to variations in 

external driving forces. 
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4. Governance and finance 

4.1. Basic principles 

The Department of Physics and Astronomy will  arise from the voluntary collaboration of strong institutes and research 

sections, and thus the continuation of the existing strengths of those entities is one of its key missions (see Chapter 1: 

Vision); it should, however, also become more than the sum of its parts. The larger critical mass of the DPA relative to its 

constituent research units should enable it to seize more opportunities, to be more robust and better equipped to 

weather the occasional storm. In order to achieve this, the governance of the DPA must be thought out carefully. After  

all, increases of scale in organisations are known to come with certain risks of increased bureaucracy and decreased 

flexibil ity. Our goal in setting up the governance and finance of the DPA is, of course, to reap the benefits of its larger 

scale while retaining the agil ity and creativity that the present parts are known for. 

 

The DPA will  be quite large, and consist of subfields that depend on different funding agencies and have different contexts 

and mechanisms for setting national and international priorities. Thus, it ma kes sense to organise the DPA into a number 

of units of manageable size, in part by keeping Institutes from which the DPA was created as units, and in part by creating 

a new one by rearranging original institutes and sections; we shall call the DPA subunits Institutes. Each has a Chair or 

several co-Chairs. The Institute (co-)Chairs will form the DPA management team, which is led by the Head of Department, 

who represents the DPA towards the higher management levels within both universities. The Department establishes a 

strategy for its goals and the means to achieve it in a bottom-up manner, and devolves responsibility for specific goals to 

the Institutes. Precisely in that manner we expect to retain the agil ity of action of manageable units, while reaping the 

benefits of the larger whole by DPA-wide policies and strategies, and enabling intense collaboration among the Institutes 

and between the Institutes and organisations outside DPA.  

 

The DPA aims to be a caring, diverse environment for all  its employees and students, where in spite of the formally quite 

hierarchical structure of our universities, decisions are in practice accompanied by considerable consensus building. 

Employees should feel empowered to apply their own best insights to their research and teaching, to develop new 

research and teaching, and to have a clear vision of personal and career development that is monitored and supported 

by the organisation, and evaluated fairly. All  members of the DPA are committed to excellence in teaching and research, 

and in management of the affairs of that community. Students should share the commitment to academic excellence and 

honesty of the DPA community, and feel that they are members of that community, empowered to help shape it. 

Administrative burdens on faculty members should be kept as small as possible, although managerial involvement of the 

research and lecturing professionals is essential to preserving the positive, collegial and 'content-focussed’ management 

culture in the DPA. 

 

Many details of how exactly the governance and finance of the DPA should be arranged will  of course depend on the 

relevant regulations that the UvA and VU will  put in place. Therefore, we give only the outline and principles according 

to which we want to act. We assume that the DPA will  l ive in an environment in which:  

(1) there is a transparent, full -cost type accounting system for finance;  

(2) there is a ‘one-headed leadership’-type of management structure, with consensus building as a major governing 

principle of department culture;  

(3) there are separate hierarchies or organisational entities for teaching and research, whose actions need to be 

well coordinated.  
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Any changes to these assumptions will require a reconsideration of the structure and feasibility of the DPA. We also 

assume that in the next phase of actual implementation of a specific plan for the creation and management of the DPA 

according to the Roadmap established by the UvA and VU, we will  create a set of house rules that describes how the 

general principles laid down here will  be implemented, also taking into account the structure for a Joint Institute as 

established by, and iterated with, our parent faculties UvA-FNWI and VU-FEW. The established house rules for the IoP 

form a good example and starting point for this 3. Obviously, the governance and rules of the DPA will  be evaluated after 

a well-defined time period. The financial stability of the DPA during a transition period should be explicitly part of the 

discussion with our parent faculties. 

 

4.2. Organisational structure and governance 

The DPA will  consist of about 400+ employees (100 tenured scientists, 250 non-tenured scientists, and 50 support staff), 

which is too large and diverse to be run as one monolithic entity. Given that the present units can, by experience, be run 

as coherent entities, we will  divide the DPA into a handful of Institutes, each with its own Chair or co-Chairs. These 

institutes will  have a well -defined financial and managerial autonomy within the department, as defined by a set of house 

rules inspired by the current arrangements in the IoP (see footnote), and will  be central in defining and executing their 

own parts of the DPA research and teaching strategy. The Institutes will , in part, be expanded versions of the existing 

UvA entities IHEF, ITFA, and API, encompassing all relevant scientists from both the UvA and VU in those areas, plus a 

new, larger institute for experimental physics, to be created from the present VU Physics sections and UvA-WZI, under 

the provisional name ‘WZI / LaserLaB’. The institutional divisions are chosen as much as possible to reflect logical subfield 

boundaries. The organogram below summarises the proposed organisational structure.  

 

 

 

 

Organogram of the DPA, also denoting the members of the DPA Management Team (MT) per institute.  

Note that the names ‘DPA’ and ‘WZI / LaserLaB’ are provisional. 

 

                                                                 
3 See http://tinyurl.com/iophouserules .  
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4.2.1. Departmental organisation 

The DPA will  be run by a Management Team (MT) consisting of the Institute (co-)Chairs for API, ITFA, IHEF, and 

WZI/LaserLaB, and the Head of Department, who together form a ‘collegiaal bestuur’ (collegial board) that aims to arrive 

at decisions by consensus rather than by voting. It has adequate support staff. The Head of Department may or may not 

be one of the Institute (co-)Chairs at the same time. We consider it vital  that the members of the MT all  be active research 

and teaching staff of the DPA rather than full -time managers. The members of the MT shall be jointly responsible for the 

DPA as a whole (i.e., not just for their own Institutes), and will  divide the overall  departmental tasks among themselves. 

The research will  be managed along institutional l ines, with each cross -institute initiative (GRAPPA, SRON, ARCNL, 

LaserLaB, Solardam, the academic hospitals etc.) having an appointed portfolio holder in the MT, who is tasked with 

making sure that the initiative is kept on the agenda of the MT. Teaching and practicum will  also have a portfolio holder 

in the MT, who will  l iaise with the separate management structure of the teaching organisation (the latter is not defined 

herein, since we expect it to transcend the level of the DPA). Portfolio holder for finance and HRM will  be the Head of 

Department. All  these officials are appointed for well -defined terms, and according to rules established by the parent 

faculties (UvA-FNWI and VU-FEW) and/or the house rules of the DPA, after due consultation with and appropriately 

incorporating feedback from the staff. A “DPA forum” may be chosen from the staff of the DPA as a sounding board for 

the MT to help reflect on the general running of the Department. 

 

Technical and secretarial support will  be organised at the Institute level, plus central support for the Head and MT. 

Administrative support will  be organised in such a way that both the Head of Department and the Institute Chairs are 

properly supported in their respective duties, and such that a proper balance is achieved between bringing that support 

as close to the staff as possible, and achieving a good expertise and efficiency of support for the DPA as a whole. No 

precipitate changes will  be made to the organisation of administrative support; both the scientific staff in the institutes 

and the current administrative staff will  be consulted. 

 

The Head of Department is responsible for the overall  running of the DPA, and is the default representative of the DPA 

to the Dean and the Boards of the UvA and VU. In cases of subject-specific matters where a sub-field of the DPA needs 

to be represented in, or help control and run, a national or international body, the Head will  delegate this responsibility 

to the relevant Institute Chair (examples are the representation of the DPA in Delta-ITP and NOVA, or the liaison with 

Nikhef, LaserLaB Europe, CERN, or SRON/ESA) or to the above-mentioned designated portfolio holder when the matter  

is cross-institutional (e.g., the representation of GRAPPA in the CAN or the liaison with AMOLF and ARCNL). 

4.2.2. Institutional organisation 

Each Institute will  establish an orderly internal management under the responsibility of its Chair(s), in conc ert with the 

DPA-MT. The Chairs will be accountable to the Head of Department for the affairs of their Institute. Each Institute has a 

budget and executes its agreed share of the jointly established DPA strategy, according to agreed rules within the DPA 

by its MT. Within the established budgetary and strategic planning, each Institute runs its affairs, and takes responsibility 

for the research strategy in its area of expertise. On the other hand, we also recognise the potential to generate added 

value in the DPA by forging close links between the institutes. The expectation is that when trust, familiarity, and 

intellectual exchange increase between the different DPA institutes, collaboration and joint initiatives will  naturally 

develop. In key strategic decisions (e.g., the hiring of tenure track and permanent staff), the DPA-MT are involved, in a 

manner to be detailed in the house rules , but in matters purely pertaining to one or more of the Institutes, the MT 

representative(s) of the Institute(s) will  have the final say (such as the recruitment for a vacancy that pertains purely to 

an Institute). 
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In order to facil itate DPA organisation in many ways, and to make sure that all  DPA staff are members of a significant 

social sub-community of DPA, every staff member will, as much as possible, also be a member of one of the Institutes 

(or, in case of cross-Institute activities, of two). Similarly, every activity of DPA is as much as possible vested in one of its 

Institutes, with the exception of a well -defined set of central responsibilities.  

 

The constituent parts of DPA have had significantly different histories leading up to the formation of DPA: the organisation 

of the VU and UvA departments differs significantly, and within UvA, the physics institutes already have a number of 

years of experience in joint governance since the formation of the IoP, while the API has been a separate institute. 

Furthermore, the different sub-disciplines within our field have somewhat different national and international 

organisation. As a result, the details of how the different Institutes will  be organised within the DPA may well be 

somewhat different. Rather than eliminate such differences forcibly at the outset, we will  set up an internal governance 

that can handle these, and evolve our organisation by the mutual adoption of best practices wherever possible and 

suitable. 

4.2.3. Physics and astronomy practicum staff  

A specific point we want to address is the position of support staff for the practical lab course or practicum. At the 

moment, they are part of the VU Physics Department for the VU physics practicum or of API for the UvA astronomy 

practicum. However, the UvA physics practicum is now organised through a faculty-wide education support organisation. 

The DPA prefers the VU/API model in which the practicum staff are members of DPA Institutes, and arrangements are 

made with the teaching organisation for the efforts to support these staff members in the area of teaching, in the same 

way as UvA Institutes are now compensated for teachi ng efforts via a ‘Docentvergoedingenmodel’ (DVM). Based on 

experience within VU and API, we feel that the embedding of practicum staff within the DPA provides for better contact 

between support staff and the teachers they support, as well as for the requir ed expertise in making strategic decisions 

about the practicum. We also expect that the volume of work will  be such that there will  be no extra personnel cost due 

this decentralisation, although this needs to be validated. Each practicum staff member will  be placed in the Institute 

with which (s)he is most naturally associated. 

4.2.4. History of Science 

The current section ‘Algemene Vorming’ of the VU, which is somewhat independent but managed via VU Physics, also 

wishes to join the DPA; its focus will  shift towards History of Science, for which there is also a Chair in IoP-ITFA. We 

propose that indeed this group joins the DPA, and together with the UvA Chair forms a History of Science group within 

ITFA. 

 

4.3. Finance 

The budget, financial prognosis, and financial reserves of the DPA and its Institutes will  be established in a transparent 

manner, based on analysis of the present situation and the consequences of any changes to the financial governance of 

the Faculties and Universities under which they fall. Beside the Institute budgets, the DPA will  make (reasonable but 

minimal) financial and personnel provisions for the running of the joint and central affairs of the Department, for which 

the Head is accountable to the MT and the Dean.  
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The different Institutes of the DPA will  inherit their budgets and reserves from the units in the present structure from 

which they originate, according to the allocation rules and reserves in place at the time the DPA is formed; the budget 

allocated to the DPA in years thereafter will  be distributed among the Institutes according to the same allocation 

principles by which the DPA budget is established, while providing for the agreed-upon central activities. Institutes may 

of course also share facilities and/or allocate resources for joint activities. Such decisions are made through the MT, again 

via ‘collegiaal bestuur’. Detailed rules for the budget cycle and management will  be part of the UvA-FNWI, VU-FEW, and 

DPA house regulations, the establishment of which will  be part of the next pha se of the implementation Roadmap for 

Joint Institutions of UvA and VU.  
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5. Partners, Environment, Branding 

5.1. Amsterdam as Centre of Excellence in Physics & Astronomy  

Physics and astronomy research in the Netherlands is world-leading by any standard, and notably so in several quality 

assessments. In fact, there are only two countries worldwide in which all of the physics & astronomy departments are 

centres of excellence: Switzerland and the Netherlands. Switzerland devotes about 6% of its GNP to education and 

devotes about 3% of its GNP to research and development, which is one of the highest percentages in the world. The 

Netherlands is in fact one of the lowest investors in Europe in research and development: less than 2%. Nevertheless, we 

are stil l  very competitive at the level of individual PI’s; however , there are simply relatively few of these. In addition, they 

are distributed over a relatively large number of Dutch universities, making for small physics & astronomy departments. 

This raises a few major questions in the positioning of the DPA: 

 How can we distinguish ourselves from the other excellent universities in the Netherlands? There is no real 

reason why a bril l iant student or researcher would prefer one University over another in the Netherlands. 

 How can we increase the visibility of the DPA on an international level? Why are we not competitive in attracting 

students and scholars compared to ‘top’ universities such as Cambridge, ETH etc.? 

 Why are we not internationally perceived as world-leading? What is the true difference between the physics  

and astronomy departments of the MITs and Stanfords of the world and the DPA? 

 

In earlier communications about the DPA we formulated the ambition to be in the top 10 in Europe. Looking at a number 

of different rankings, a clear pattern emerges. As mentioned above, the individual researchers are almost without 

exception world-class. Stil l, the departments they work in are not always internationally recognised as world leading. If 

we consider for instance the results  from the QS-ranking given below as a mere example, UvA Physics is ranked in the 

range 51-100. However, if we consider the number of citations, UvA Physics is doing better than the number 1 of this 

ranking, which is Cambridge University. Similar statements  can be made about UvA Astronomy and VU Physics. The 

relatively low position in the rankings is invariably due to the much more subjective ‘academic reputation’ that we have. 

The conclusion is that we have a marketing problem: we are extremely competitive; yet we do not end up high in rankings. 

This is an important observation to act upon, since the low ranking simply makes us less effective in attracting 

international top students and staff members, who to some extent use these very rankings or just the ‘a cademic 

reputation’ of host institutions to base their career decisions on.  

 

The formation of the DPA is an at least partial solution to these problems. If one looks at what differentiates the Dutch 

physics & astronomy departments from their more famous competitors, it turns out that all  of the international institutes 

that do well in the rankings and are very effective in attracting talent simply have a much larger size. A comparison given 

in the table below shows that the ‘leading’ physics & astronomy institutions in Europe are all  of a significantly larger size 

than any single similar department in the Netherlands. By bringing all the relevant researchers at UvA an VU together, 

we reach a size that begins to be of the right order of magnitude to aid in getting an excellent academic reputation; the 

latter in fact depends quite a lot on how often our peers hear about the research being done in these institutions, how 

many visitors there are each year, how many important seminars and conferences are organ ised etc.: in all  of these 

activities there is a definite advantage of simply being large. This is obviously a long process to be executed carefully. 
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The comment of Wim van Saarloos (former Director of Foundation FOM) on this matter: “My own guess would be that 

we are strong, across the board through the many links between 

universities and the many national cooperation programmes, but each 

department by itself is too small to be high in the rankings. Try 

comparing a typical institution in the Netherlands with ETH or 

Cambridge, then we are just much smaller.”  

 

5.2. Branding of the DPA 

We consider it very important that the joint universities enable us, 

where appropriate, to present the DPA both towards the outside world 

and within our universities consistently as a single entity. This poses 

boundary conditions on, among others: 

• A clear branding strategy; 

• An appealing name for the DPA; 

• Consistent affi l iations on scientific articles; 

• Clear regulations regarding doctorates. 

• A single website, with a single entry point for recruitment 

• Recognisable mail addresses;  

 

First branding activities foreseen for DPA are: 

• A common website (incl. programmes of all  seminars, visitors, etc.) to present ourselves jointly to the outside 

world; 

• Programme for joint talent attraction at all  levels (students and staff); 

• Shared facil ities/equipment; 

• Joint visitors programme. 

 

Another opportunity l ies in joining forces not only within the DPA, but with all  of the physics & astronomy institutes 

present at the Science Park East and South, and make all  the this research in Amsterdam internationally visible. To this 

end and at the instigation of the core team, we have organised meetings with the joint directors of many institutes (UvA, 

VU, Nikhef, ARCNL, AMOLF) to join forces to make all  of this happen.  

 

  

 All staff Permanent staff 

Oxford 770 140 

Cambridge 500 110 

ETH 750 220 

EPFL 400 160 

Imperial 600 110 

ENS 300 140 

Edinburgh 300 100 

   

UvA+VU (DPA) 355 95 

UvA IoP 140 45 

UvA API 75 15 

VU 140 35 
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6. SWOT analysis 

The SWOT analysis (strengths, weaknesses, opportunities, threats) below is based both on the current strengths and 

weaknesses of our organisations and the expected future opportunities and threats for the DPA as a whole. 

6.1. Strengths 

1. Constituent research units that have been independently evaluated as being excellent and cover a very broad 

spectrum of physics & astronomy. 

2. Strong embedding in national and international research agendas/plans. 

3. Much research focused/organised in UvA/VU research spearheads. 

4. Amsterdam label helps attract people/talent. 

5. Proven competitive strength in securing (personal) external funding. 

6. Strong, well-monitored MSc and PhD programmes with excellent, successful graduates . 

7. Broad spectrum in excellent education, attractive for it directly l inks to broad research themes. 

8. Largest BSc programme in Physics & Astronomy in the Netherlands since the merger. 

 

6.2. Weaknesses 

1. Not all  our research programmes are widely known for their high quality, despite objective quality indicators 

(peer evaluations, citation scores). This results in non-optimal capacity for attracting scientific talent. 

2. Relatively small staff combined with high level of ambition leads to high workload (as measured by the ‘perceived 

workload vs desired workload’ indicator in employee surveys). 

3. Poor international visibility of educational programme. This results in non-optimal capacity for attracting foreign 

students. 

4. Relatively low impact on high-level policy making. 

 

6.3. Opportunities 

1. Leading physics and astronomy campus being created at the Science Park East by concentration of physics and 

astronomy in Amsterdam with many partner institutes . 

2. Excellent environment for interdisciplinary collaboration applied physics and life sciences with partner institutes 

at the Science Park South. 

3. New research opportunities arising from the UvA/VU collaboration. 

4. By pooling of expertise and contacts, there will  be more options for valorisation and other forms of knowledge 

util isation, as well as increased contacts with industry and society. 

5. Joint marketing may offer ‘relatively easy’ ways of achieving the reputation deserved by our proven quality  

6. Campuses are becoming more international in their student and staff populations, enhancing the liveliness, 

vibrancy and quality, and better preparing our students for the international labour market. 

7. Critical mass and campus setting can be exploited to attract more partners and facil ities; attractiveness already 

proven by SRON/ARCNL. 

8. Critical mass (in terms of staff and student numbers) and best-practice sharing to enrich and strengthen our 

education, improving where-ever student evaluations show room for improvement. 
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6.4. Threats 

1. Organisational change (in terms of finances, governance, attitudes) required for a successful DPA is highly 

complex and the path to achieve such success is not yet clear. 

2. The housing plan and its financial implementation are critical and have to be managed well . 

3. The changes at NWO and the disappearance of FOM could pose a serious risk to funding chances and national 

coherence of physics & astronomy research (in particular physics). 

4. Similarly, we do not yet know what boundary conditions and governance directives the university boards 

envisage for the DPA, which implies significant planning uncertainties . 

5. Increasing focus on (directly) applicable research is a threat for fundamental science in general. 

6. Organisational change creates upheaval and unrest that precedes the longer-term benefits, and thus must be 

executed with great caution. 

7. Top-down ‘command-and-control’ type of governance and expanding evaluation and accreditation culture are 

time consuming, demotivating, and counterproductive. 
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7. Next steps  

The transition between the present situation and the new DPA should be a smooth one, in which staff and students 

remain happy during the transition period; specifically sudden changes and artificial (dis)  incentives due to changing 

systems are to be avoided as much as possible. This will require careful discussions with and significant support of the 

participating faculties and university boards. 

 

To start the process, if approved by the Dean and Works Council, from January 2016 onwards a joint DPA management 

team will  meet each month to discuss all strategic issues regarding research, education and important nominations. The 

joint management team will  consist of the entire management teams of all  three institutes.  

 

Also starting in January 2016, a programme organisation will start the preparations for the next step towards the DPA, 

which will  be the preparation for the final decision to establish a joint institute. The Roadmap document for the creation 

of Joint Institutes (‘Samenwerkingsinstituten’), laid down by the leadership of the three science faculties of UvA and VU 

describes the necessary steps to be followed for the due dil igence, governance regulations, financial budgeting, 

administrative procedures, project administration, terms of employment, housing, etc. 



 

Final Report 
Exploratory Committee for Education 

Physics & Astronomy 
– 27 May, 2015 – 

1 Executive Summary 
The core team of the (virtual) department of Physics and Astronomy (DPA) has installed the 
Exploratory Committee for Education (ECE) in the summer of 2014. The ECE, consisting of both 
students and staff, has jointly formulated an advice on a variety of topics, which is presented in this 
report. In this advice the ECE addresses BSc and MSc programmes for which the DPA is responsible. 
For the BSc these include Physics and Astronomy, Medische Natuurwetenschappen (MNW) and 
Science, Business and Innovation (SBI), for the MSc Physics, Astronomy and Astrophysics, and 
Medical Natural Sciences (MNS). The MSc SBI is presently a track in the MSc Physics and the ECE 
assumes it will become an independent MSc in future. 

Concerning the physics programme the ECE sees important advantages for an English-language BSc 
(the MSc is already in English) and advises towards a ‘mostly English’ BSc provided that (1) students 
and lecturers can acquire adequate English language skills, (2) there is appropriate international 
marketing and support for foreign students (campus style housing, scholarships, selection) and (3) 
the relevant internal faculty communication is fully available in English. These preconditions should 
be accompanied by measures to facilitate the language transition for Dutch students and to allow 
Dutch students to acquire the necessary academic skills related to the use of English in writing and 
speaking. Although student numbers are presently approaching the maximum set by the capacity of 
the physics student labs (200) the ECE advises against a numerus clausus for the joint Physics and 
Astronomy BSc programme. 

Concerning student satisfaction there is a strong consensus within the ECE that the university of 
enrolment should be invisible in all respects: information transfer, end terms, contact persons. 
Students should feel they belong to a single group at a single location.  

The ECE strongly advises that DPA should be the natural primary owner of the MNW and MNS 
programmes, with teaching primarily organised at the VU campus. For SBI (BSc and MSc) the ECE 
advises DPA for co-ownership of the programme. 

With the merger of the MSc Astronomy and Astrophysics and the MSc Physics at UvA, 
simultaneously with the realization of a joint degree with VU physics the ‘new’ MSc Physics and 
Astronomy programme will already be modified considerably. Additionally the ECE advises to make a 
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clear differentiation between the two ‘Physics of Life’ tracks of MNS and Physics, one becoming 
more physics oriented, aimed only at Physics students and the other more medical physics, aimed at 
MNW students. Continuation of SfES and SBI as separate MSc programmes is advised, while the 
ATOSIM track should be discontinued. The other existing tracks (AMEP, Physics of Life, 
GRAPPA/particle, Theoretical Physics) should remain. The ECE suggests a few improvements of the 
AMEP track and advises to include the new courses related to ARCNL/nanolithography into this 
track. The ECE further supports a careful implementation of admission requirements on a per-track 
basis. 

Finally, the ECE makes suggestions for several new educational activities that could be developed in 
the area of Physics and Astronomy, such as activities to increase the involvement of physicists in the 
education of future high school physics teachers. 

2 Introduction 
The exploratory committee for education (ECE) Physics and Astronomy has been installed and 
invited to advise the core team Physics and Astronomy on strategic matters regarding education 
within the domain of Physics and Astronomy, in particular: 

 Proposal for measures to increase student satisfaction, particularly in view of the increasing 
student numbers in the BSc programme Physics & Astronomy; 

 Implementation of an all-English BSc programme Physics & Astronomy; 
 Pros and cons of a numerus clausus for the BSc programme Physics & Astronomy; 
 Organisation and embedding of SBI/MNW/MNS programmes within the DPA; 
 Embedding of A&A programme as track in a joint MSc programme Physics & Astronomy, and 

relation to other Physics & Astronomy tracks; 
 Further shaping and organisation in the MSc programmes and their tracks: 

o alignment of all tracks; 
o future of tracks system; 
o construction of new tracks relating to SRON/Earth Sciences and/or NanoLithography; 
o alignment with other programmes in DPA, primarily MNW/MNS/SBI; 
o formulation of potential admission requirements for the MSc programmes. 

3 Composition ECE and sounding board 

3.1 Members exploratory committee for education 

The exploratory committee for education to the core team Physics and Astronomy consisted of: 

 Wim Vassen (chair): programme director MSc Physics VU; 
 Marcel Vreeswijk: programme director joint BSc P&A; 
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 Sera Markoff: programme director MSc Astronomy & Astrophysics; 
 Ben van Linden van den Heuvell: programme director MSc Physics UvA; 
 John Kennis: programme director Medical Natural Sciences; 
 Erwin Peterman: teacher VU; 
 Kareljan Schoutens: teacher UvA; 
 Tim Barenbrug: MSc student (UvA); former board member student association NSA; 
 Ruud van der Beek: MSc student (VU); former member board of studies Physics VU; 
 Zazo Meys: BSc student (UvA); member FNWI student council; 
 Jim Visschers: BSc student (VU); former chairman student association Aik; 
 Joost van Mameren: manager UvA Institute of Physics; secretary to the committee. 

3.2 Sounding board to the exploratory committee 

For several of the subjects on which the ECE was invited to formulate an advice, the ECE required 
access to expert opinions within the community. In order not to make the committee unworkably 
large, and still ensure a proper consultation/discussion on those topics, a sounding board / expert 
group will be in place. Individual members were invited to committee meetings depending on the 
topics. Among these were: 

 Jan de Boer: general advisor as part of the former ‘Fundamentals of Science’ education duo; 
 Peter van Hoorn: programme director SBI; 
 Several coordinators of MSc tracks in Physics and MNS; 
 Individual students and staff members. 

3.3 Broad consultation of the P&A community 

Besides the sounding board members, several ECE members have consulted many community 
members on a per-topic basis. In particular the strategic topic of introduction of an English-language 
programme has been widely discussed among students and staff. The Board of Studies 
(‘Opleidingscommissie’) of the MSc Physics has been explicitly consulted on a few topics. 

4 Scope of the ECE advice 

4.1 Not covered: detailed curriculum changes 

The ECE restricted itself to strategic questions related to the education portfolio in the Physics and 
Astronomy domain. 

Considering the wide composition of the ECE, it was considered not appropriate to formulate advice 
such as concrete, detailed curriculum changes. Rather, this should be discussed within the 
committees that already address such topics, such as the curriculum committee for the joint 
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bachelor programme Natuur- en Sterrenkunde and the MSc track coordinators for Physics, 
Astronomy and Astrophysics and MNS. 

4.2 Not covered: joint degrees 

Parallel to the preparations of the ECE advice, the developments about joint degrees between UvA 
and VU programmes (also beyond Physics & Astronomy) have accelerated. Although the programme 
directors of the programmes involved have kept the ECE members up to date on these 
developments, this topic was not discussed within the ECE for formulation of an explicit advice. 

It was generally assumed and appreciated within the ECE that the request for joint degrees would 
imply an important step forward in smoothening out organisational problems encountered by 
students and staff in the educational programmes currently offered jointly by UvA and VU. 
Importantly, it remains to be seen to what extent this assumption is valid, and how the solutions 
required for the current organisational problems are otherwise ensured. 

4.3 Educational programmes involved in the advice 

This section lists the educational programmes that were discussed within the ECE, and provides 
some background information about the history, nature and organisation of the programmes that 
extend beyond the domain of Physics and Astronomy. 

4.3.1 Programmes in Physics and Astronomy 
The ECE advice primarily focusses on the following P&A-oriented programmes: 

 BSc programme Natuur- en Sterrenkunde (joint UvA/VU programme starting in 2014) 
 MSc programme Physics (joint UvA/VU programme since 2002) 
 MSc programme Astronomy and Astrophysics (UvA programme) 

Although the UvA BSc programme ‘Bèta-gamma’, offered and organised by the Institute for 
Interdisciplinary Studies, features a Physics and Astronomy ‘major’ track in the 2nd and 3rd year that 
overlaps strongly with the BSc programme Natuur- en Sterrenkunde, this programme fell beyond the 
scope of the ECE report.  

4.3.2 Programmes Medical Natural Sciences 
The BSc programme ‘Medische Natuurwetenschappen’ (MNW) and the MSc programme Medical 
Natural Sciences (MNS) have been addressed in several of the ECE meetings. 

The BSc programme MNW has been a collaborative effort by VU Physics, VU Chemistry and the VU 
Medical Centre since about 12 years. It has been recently reaccredited for another period of 6 years. 
The first two year’s courses consist of 30% physics, 30% chemistry, 25% mathematics and 15% 
physiology. VU Physics has been acting as the effective primary ‘owner’ of the programme for many 
consecutive years, providing the programme director, programme coordinator and tutoring. In 
addition, VU-Chemistry and (effectively) VUmc are co-owners of the programme. The annual influx 
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since 2012 has been 57, 79 and 65, respectively. Most graduates continue for the MSc programme 
Medical Natural Sciences (MNS). The popular minor ‘Biomedische beeldvorming’ (biomedical 
imaging) is offered by VU physics with significant input by the VUmc. 

The Medical Natural Sciences MSc programme is the natural follow-up programme for MNW 
graduates. About 17 students enter the programme each year. There are four tracks: Physics of Life 
(basically identical to the track in the Physics programme), Medical Physics (by far the largest), 
Medical Physiology, Molecular and Clinical Diagnostics. Furthermore MNS offers an Educational (E), 
Society (M) or Communication (C) variant. About 65% of the graduates continue as PhD student, 7% 
for an educational programme to be trained as clinical physicist. 

4.3.3 Programmes Science, Business and Innovation 
The BSc and MSc programmes ‘Science, Business and Innovation’ (SBI) have been topic of discussion 
in one of the ECE meetings. 

Since 2007, the BSc programme SBI has been a joint effort by FEW, FEWEB and FSW at the VU. The 
programme content is Science : Business/Social : Innovation = 35 : 30 : 35, with within FEW primarily 
physics and (bio)chemistry contributions. The programme has a strong entrepreneurship flavour: the 
final internship is always carried out at a company and the NVAO has given the programme the 
designation entrepreneurship in 2013. The influx is around 80-90 students per year. Alumni continue 
at the TU’s, UU, VU, or straight to the labour market. 
At MSc level the follow-up programme is currently still embedded as tracks in the joint MSc Physics 
and MSc Chemistry programmes, but is underway to become a separate MSc programme.  
There is a dedicated SBI research section at VU with currently 16 staff including 8 PhD students, 
embedded in the VU Physics department and headed by prof. Bart Bossink. 
No other UvA/VU core team has claimed (co-)ownership for SBI so far. 

5 ECE advice on the topics discussed 
In the following sections, the advice by the ECE on the topics in the ECE meetings is phrased. 

5.1 Introduction of an English-language BSc Physics & Astronomy 

As one of the major topics for discussion, the ECE has explored the option of introducing an English-
language Bachelor programme Physics & Astronomy. 

5.1.1 Procedure 
A quick consultation among colleagues and students made clear that there are many opinions on the 
subject. This has prompted the ECE to do a broad and extensive consultation among teachers and 
students, as well as with the people responsible for the existing English-language BSc programmes at 
VU and RUG. 
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5.1.2 Summary  
The conclusion is that the ECE sees important advantages of an English language programme and 
advises to move towards a ‘mostly English’ Bachelor P&A, provided a number of important 
conditions can be met. 

‘Mostly English’ implies a programme with English as default language, with adequate arrangements 
in place for: 

 facilitating the transition from high school to the BSc programme for Dutch language 
students, by offering the option of Dutch language practice sessions (‘werkcolleges’) and 
tutorials (‘tutoraat’) in the first year; 

 mandatory elements in the curriculum for all students to develop academic skills by writing 
reports and giving presentations in English; optional English language courses for students 
who do not develop sufficient English skills; 

 optional elements in the curriculum where Dutch students communicate in the Dutch 
language orally and in writing about a Physics and Astronomy subject. 

The preconditions identified by the ECE that need to be met are: 

 adequate English language skills of teachers and students; 
 international marketing and support for foreign students: selection and in-take, scholarships, 

campus-style housing solution; 
 internal communication: essential documents pertaining to the organisation of the 

educational programme all available in English. 

5.1.3 Advantages of an English language programme 
The ECE sees two essential and decisive advantages of an English language programme. 

 Students will acquire the important additional skill of being able to communicate about 
science (P&A in particular) in English, and will benefit from the enhanced international 
character of their learning environment. Both aspects will improve their starting position in 
the increasingly international job market.  

 An English language programme can attract international talent, which will lead to a higher 
quality and a more stimulating environment. (Note that this assumption requires validation 
by investigating the effects of conversions to English programmes elsewhere in the 
Netherlands, prior to the final decision to convert the bachelor programme to English.) 

5.1.4 Caveats and precautions 
The ECE also identified risks in moving towards English, but is convinced that these can be mitigated 
if appropriate conditions are met and measures are taken. 

Some of these risks pertain to the native Dutch speakers among the student population. For some 
Dutch students, a switch to English may be an additional difficulty in their transition from high school 
to the university. They will need to master new ideas and concepts and may be confused by 
absorbing this in a non-native language. To meet this concern, the first year should be bilingual in 
the sense that practical sessions and tutorials are offered in both English and Dutch in separate 
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groups, so students can choose what suits them best. Possibly Dutch-language exams should be 
offered as well. While there is consensus that lectures (‘hoorcolleges’) are best delivered only in 
English, it may be preferable to have teachers who are also proficient in Dutch in the first year. This 
way, (Dutch) students can ask questions in Dutch, which the teacher can then repeat and answer in 
English. 

The switch to an English bachelor programme requires that all students develop academic writing 
and presentation skills in English. In the first year this could be an optional element, but certainly in 
the second year this should become mandatory. Students who do not develop these skills 
sufficiently fast should be offered an optional English language course. 

A concern is that the Dutch language skills of native Dutch speakers will be neglected in an English-
language programme, possibly reducing the career opportunities of these students in the Dutch 
labour market. The ECE proposes that for these students the curriculum includes an optional course 
focussing on academic Dutch skills.  

The optimal fraction of foreign students is hard to define. To achieve an international English-
speaking culture among all students, the ECE estimates that a minimal fraction of 20% of foreign 
students is needed. 

Below, the conditions considered essential for a successful English language BSc programme are 
elaborated. 

English language skills of teachers and students 
 There needs to be a test to warrant adequate language skills of all staff teaching in the 

programme and advises or supports the students. Currently, the VU runs such a test for 
teachers in the English language master programmes. 

 There should be courses on offer for both students and teachers to improve their command 
of the English language. The tests have to be organised and taken well in advance to allow 
individuals to improve their language skills in time. The DPA leadership should develop a 
plan for individual staff members who may not be able to acquire these skills. 

Marketing towards and support for foreign students 
Attracting and accommodating international talent to the programme requires a number of 
measures.  

 There should be a serious international marketing campaign and a careful procedure for 
selection and intake. As indicated by several coordinators, the present service level of the 
international office is not sufficient. 

 In addition, a campus-style housing solution will be needed to host international BSc 
students.  

The transition to the mostly English language programme should only be initiated when these 
conditions are met.  
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Besides these, the ECE feels that the introduction of solid scholarship programmes should be 
strongly stimulated. Such programmes are relatively rare in the Netherlands yet could greatly help in 
attracting international top talents. 

The current facilities and workplaces for students are sufficient for the current situation, but are 
below the minimum requirements to create a ‘real’ campus culture. The Science Park should be 
made more attractive for students to stay and work during and after office hours. Only then, an 
English language bachelor programme will fully profit from an international atmosphere.  

Communication and support 
All information pertaining to the organisation of the BSc programme should be available in both 
English and Dutch. This requires a serious time investment of support staff at the Educational Service 
Centre and a rethinking of the way the Board of Studies (‘Opleidingscommissie’), Examinations 
Board (‘Examencommissie’), etc. operate. There should also be sufficient time for lecture notes, lab 
manuals, etc. to be translated into English. 

Especially in the first year after the transition to English, delayed students who started the old Dutch 
language programme may require special attention. Notably, it should be foreseen that by means of 
transitional arrangement, additional manpower may be required to offer exams in both languages. 

5.2 Introduction of a numerus clausus (numerus fixus) 

The current bachelor programme Natuur- en Sterrenkunde has a capacity of 200 first year students. 
It is expected that the influx will slowly decrease over the coming years as a consequence of the 
Dutch population’s age profile. However, there may be significant yearly fluctuations, possibly 
combined with new influx from foreign students, depending on the future language of the 
programme. Student influx above 200 students leads to problems with the present infrastructure at 
Science Park, notably the lab work (practicum). The committee discussed the possibility to introduce 
a numerus clausus (‘numerus fixus’) to limit this influx. 

 It appears that the staff available for teaching in general in the joint bachelor programme is 
sufficient. 

 Fluctuations in the influx beyond the present capacity of the (lab) facilities can and should be 
solved by scheduling additional lab work sessions in the evening hours. To staff the evening 
shifts, additional manpower will have to be assigned from the current staff. 

 In case the population structurally grows above 200 students, other possibilities have to be 
considered, such as expanding the infrastructure suited for (physics) labs. 

 Besides the fact that the scheduling of lecture rooms for working classes already poses a 
serious challenge in the present situation (for which reason additional lecture rooms are 
being rented elsewhere at the Science Park), structural long-term problems are not 
expected, since other bachelor programmes will eventually move to the VU campus. 

 Moreover, a numerus clausus requires a selection procedure. Procedures that are both 
efficient and selective are not presently identified and it is considered doubtful that such a 
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procedure can be developed. This is confirmed by the absence of clear correlations between 
high-school grades and performance in the bachelor programme. 

After considering the above, the committee considers the introduction of a numerus clausus as not 
appropriate at this point and thus unanimously advises against introduction of a numerus clausus. 

5.3 Measures to enhance student satisfaction 

The students in the ECE have investigated measures that could help enhance the student satisfaction 
in the two core Physics and Astronomy programmes of UvA and VU. They consulted their fellow 
students in discussion sessions and (in the case of the MSc Physics) by means of a questionnaire. 

5.3.1 BSc ‘Natuur en Sterrenkunde’ 
Since the start of the academic year 2014-2015 the bachelor programme Natuur- & Sterrenkunde is 
offered as a joint programme of VU and UvA. In what follows, the ECE advice will at times repeat 
concerns and threats brought forward during the preparation of the joint programme, which may 
serve as a reminder in case the concerns are not satisfactorily addressed.  

After discussing with multiple bachelor students and especially with new first-year students in the 
joint programme, a few conclusions can be drawn. Some are obvious and very general: 

 Science Park is becoming overcrowded; 
 Students would prefer a schedule with as little gaps as possible; 
 Good teachers are vital for good education. 
 A general concern is brought forward about the communication between students and the 

two universities, potentially resulting in mixed messages. 

The ECE strongly advises that students do not experience advantages or disadvantages based on 
their choice of university of enrolment. This imposes a few essential requirements: 

 All information concerning the bachelor should come from one source. 
 All students should have the same end terms. 
 Students from both universities should have the same contact persons within the 

programme. 
 In general no distinction should be made between VU and UvA enrolled students. 

As stated in section 4.2 of this report, the ECE expects and hopes that the introduction and proper 
implementation of a joint degree will already reduce these threats. If not, measures should be taken 
to avoid unwanted differentiation between subpopulations within the programme. 

The ECE reinstates that for students who started their studies in the years preceding the joint 
programme the programme management will be supportive for any problems that may arise, in 
particular the retakes of courses that changed significantly. 
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Best Practices: 
One of the opportunities for the new joint programme is that best practices from either university 
can be adopted. The ECE identified two aspects that were very much appreciated at the VU: 

 Office hours: At the VU it is common practice for teachers to have 'office hours', in which 
they will be available in their office, and during which students can come by with questions. 
This concept was tested with the course ‘Quantumfysica 1’, with teaching assistants instead 
of the teacher. Although not very yet actively used, this was regarded very helpful for those 
who did go. 

 Room for the students association: Aik, the students association for Physics and Astronomy 
at the VU, has a dedicated room and over 60 m² for approximately 150 students. This is 
significantly larger than the room the NSA, the students association for Physics and 
Astronomy, Mathematics and Logic of the UvA, has to offer to her 1000 students. Aik has 
seen this room grow into the living heart of the association, where students can come to 
relax, study together and discuss their interests. The room dedicated to the student 
association at Science Park is, at this time, too small to function in a similar way. The ECE is 
worried by the observation that the facilities at Science Park are much smaller for an ever 
increasing amount of students. The ECE therefore advises that the NSA be offered the 
prospect of a larger room, to facilitate the bonding between students of the same, 
expanding programme. 

Location: 
To form a year’s batch of students into one true cohort, the ECE considers it to be vital that students 
feel they belong to one single group. The students find it important that they not only see 
themselves as one group of students (no distinction VU/UvA), but also that they can identify with 
one location: this helps when they choose places to live, exercise sports, student association 
activities, extra lectures, etc. 

The ECE emphasises that Amsterdam should be proud to have a big and diverse palette of study 
programmes, and that there are boundary conditions that prohibit this broad spectrum to be 
programmed in a single campus location. 

The ECE advises to schedule mandatory courses within the programme Natuur- en Sterrenkunde at 
one location: Science Park. It is preferable that also the vast majority of optional courses are 
programmed at this main location. There may be cases in which this is prohibitively expensive or 
ineffective. In those cases the ECE advises to take care that students need not travel between two 
locations within one day. 

5.3.2 MSc Physics 
The Physics master programmes of UvA and VU have been offered jointly and thereby functionally 
merged since 2002. To identify problems and annoyances experienced by students regarding the 
organisation of the education and the educational programme itself, a questionnaire was distributed 
among the students. The student opinions regarding an all-English bachelor and general feedback on 
the master programme were requested, resulting in 53 responses.  
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Out of the 53 responses, 40 were made by Dutch students and 13 by foreign students. Feedback on 
the proposal for an English bachelor programme was mostly positive; there were concerns regarding 
potential problems with the transition from the high school (VWO) education to university level and 
the English skills of the teaching staff, as was also described in section 5.1. 

The general comments and suggestions for improvement related to a variety of subjects, some 
pertaining to track-specific courses, others to general subjects such as the study guide or enrolment 
practicalities. Whereas the track-specific comments (in particular voiced about the Theoretical 
Physics track) will be submitted to the responsible track coordinators, the most important general 
issues brought forward are used to formulate suggestions for improvement below. Some of these 
issues are well known but have yet to be resolved. The comments are split into two sections: 
educational programme issues that can be addressed within the Physics and Astronomy community, 
and organisational issues that require action by higher management levels. 

Suggestions regarding the educational programme 
Regarding the educational programme, students pointed out that the following issues should be 
addressed: 

 Guidance of master’s projects. Some students felt they were not instructed clearly enough 
on what is expected of them in their project and literature study. The suggestion was made 
for the introduction of a committee that could intervene in case of communication problems 
with supervisors. One student stated: “Especially in the Theoretical Physics track, people are 
left on their own”. Although this is one opinion out of many, the comment illustrates the 
need for action. Because of the individual nature of the master’s projects, special care and 
extra efforts are required to keep students on track. More regularly and formally organised 
meetings for all students doing their master’s project as well as regular monitoring of the 
progress by the track coordinators should be introduced in all tracks. It should be clear to 
students in advance where to go in case of problems. Next to that, a clearer presentation on 
the master’s project setup as well as on administrative aspects before the start of the 
projects will benefit all students. 

 Students cannot enrol in the course Academic English because there are fewer places 
available than there are students. This persistent problem has been ignored for too long. 
Since it is a one-out-of-two mandatory course, this situation unacceptable and should be 
resolved. Several students experience delays in their programme. 

 Communication and synchronisation between the various courses should be improved to 
reduce the experienced overlap and redundancy. Some students indicate there is still much 
to be improved on this front. 

 Evening classes are considered to be ineffective and inconvenient. The ECE advises to take 
necessary measures to try to avoid implementing these. 

 Information about courses should be improved, especially for those in the fall semester. 
Students have to enrol for those during the summer holidays. Separate information 
meetings for each master track may help improve this. 
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 The online study guide should be better kept up to date. Perhaps a Wikipedia-like portal 
would help reduce the delay in changes. 

Suggestions for the organisation of the programme 
Regarding the organisation of the educational programme, most issues pertain to the 
communication, signing up for courses and accessibility of needed information: 

 The double enrolment in two separate university systems is confusing and causes 
unnecessary problems and frustration, particularly due to the different deadlines and 
timelines for registering. Introduction of a single enrolment system is long overdue. 

 There is a lingering problem regarding enrolment in courses. VU students run into problems 
because of the differences in enrolment procedures and delays in receiving their UvA 
student IDs. The deadline for enrolment is much earlier at the UvA and spans an entire 
semester. At the VU, this is not the case. Clear communication beforehand is needed to start 
solving these issues. There should be no distinction between UvA and VU students. 

 For courses at UvA, students currently have to register for the whole semester and before 
the semester starts. This in many cases hinders the possibility to make a timely and 
informed choice on which course to take and thus should be resolved. In the 8-8-4 system 
this seems not necessary. 

 The communication of the steps required regarding enrolment procedures should be 
improved. A single clear overview with an action plan of things that students should arrange 
is needed. 

5.4 Embedding of MNW/MNS/SBI programmes 

5.4.1 BSc Medische Natuurwetenschappen and MSc Medical Natural Sciences 
Several organisational matters regarding the BSc programme Medische Natuurwetenschappen and 
the MSc programme Medical Natural Sciences were discussed in the ECE meeting on October 15, 
2014. Apart from programme director John Kennis (ECE member), also Theo Faes (VUmc), Ger 
Stienen (VUmc), Annelinde Buikema (MSc student MNS) and Bregje Crum (BSc student MNW) were 
present as sounding board members. The discussion and conclusions are summarized below: 

 The ECE expressed the unanimous opinion that, with the VU Physics department having 
been the successful leader for many years in a row, the Department of Physics and 
Astronomy would be the natural primary owner. In addition, MNW/MNS students by far 
majority choose the (medical) physical orientation for their Bachelor projects and Master 
tracks. Faes brought in that a primary ownership of Physics, which for a large part will move 
to Science Park in the future, might help to secure the active involvement of the Physics 
staff. The UvA-VU core team ‘Chemistry and Molecular Life Sciences for Human Health’, 
CMLSHH, in which a large part of VU Chemistry will be absorbed, has also indicated co-
ownership of MNW in their interim report. It was noted in the ECE meeting that such co-
ownership naturally follows from the present construction constituting MNW. The ECE 
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welcomes their continued commitment to the MNW programme and consider it vital for its 
success and viability. 

 The programme is currently completely taught at the VU campus. With the crucial 
connections to the VUmc, the part of chemistry that will remain at the VU campus and the 
Biophotonics groups from VU Physics remaining there too, there is broad consensus that 
MNW and MNS should remain at the VU campus. 

 Courses shared with other programmes (e.g., Physics and Astronomy) will in principle also be 
taught at the VU campus. The respective programme directors should discuss the primary 
ownership of individual courses (e.g. within the minor Biomedical Imaging) and thus the 
campus where the course is to be scheduled. Where appropriate or required, existing 
courses might be duplicated on Science Park and VU campus. 

 It appeared during the discussion that at the VU, MNW and MNS are embedded in a faculty 
wide committee, whereas at Science Park, separate Examinations Boards are active. 
Therefore, the position of the Examinations Board needs to be considered. 

 Students express their worries that teachers based at Science Park will be less visible and 
accessible to the students. It is acknowledged that this accessibility requires serious 
attention. It was suggested that a programme director based at Science Park could have 
extended office hours at the VU campus. 

5.4.2 BSc and MSc Science, Business and Innovation 
During the ECE meeting on October 15, 2014, BSc programme director Peter van Hoorn gave a 
presentation on the programmes as an introduction to a brief discussion of relevant questions: 

 For the new UvA-VU context of the programme, this branching off as a separate MSc 
programme will be considered done. Thus, SBI will no longer be regarded as a sustainable 
track in Physics (and Chemistry) master. 

 Like now with the VU Physics embedding, P&A seems the natural ‘owner’ of the 
programmes. 

Primary location is currently VU campus, but Van Hoorn had no strong preference here. The 
entrepreneurial nature of the students (and staff) plus the fact that both the Sustainability profile at 
Science Park and Life Science profile at the VU campus are attractive for SBI consequently an SBI 
pied-à-terre of some sort at Science Park would seem a logical and organic next step as VU and UvA 
continue to merge Sciences Education and Research across the two campuses. No decisions or 
action on this topic is needed. 

5.5 Proposed changes to the MSc Physics (& Astronomy) 

5.5.1 A&A embedding in P&A MSc 
After extensive consultation with and among (in particular) the staff and students of the Anton 
Pannekoek Institute for Astronomy, there is broad consensus for the Astronomy and Astrophysics 
master programme at UvA to be integrated as a track in a new Physics and Astronomy master 
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programme. As this consensus was reached prior to the first ECE meetings, this topic is not covered 
explicitly in the ECE advice. The programme directors involved have proceeded with an investigation 
of the technicalities of the change, as well as with formal consultation of the Board of Studies, etc.  

5.5.2 Admission requirements MSc 
With the disappearance of automatic admission, the MSc Physics & Astronomy programme plans to 
implement new admission requirements on a per-track basis. The goal of selection is not to cap the 
student number, but rather to increase the successful graduation rate by identifying students who 
have already shown significant problems during their BSc studies, enough to raise doubts about their 
ability to manage the MSc programme within 3 years. The ECE advises to use the following 
guidelines regarding the implementation of these admission requirements. 

 Students who finished their N&S BSc on time (3 years) are automatically admitted, 
regardless of grade; 

 Students who finished their N&S BSc within 4 years, have a BSc project grade of 7 or higher, 
and an average total grade of 7 or higher are automatically admitted. 

For all other cases, students will be required to apply via a motivation letter addressing the factors 
behind any low grades or delays, and explaining why they feel they can succeed in the program. The 
track coordinator will judge these on a case by case basis, similar to the admission of foreign 
applicants, taking into account both positive/negative factors: 

 positive factors: taking more than the minimum requirement of relevant electives in the 
BSc, a rising trend in grades, finishing the BSc project on time (< 4 months), good motivation 
letter, clear contributing reasons such as work (including board work (‘bestuurswerk’)) or 
family situation; 

 negative factors: lack of relevant electives combined with poor grades, decreasing trend in 
grades, significant delays on BSc project without good reasons, poor motivation letter. 

Based on experiences with these guidelines among MSc A&A students, these seem to be well suited 
to identify current problem cases. However, in order to facilitate this process for the future, the ECE 
advises to assign a separate grade for BSc project planning/duration, alongside the grade for 
content. A confidential appeals committee consisting of a couple members of the Board of Studies 
for the MSc Physics & Astronomy will be formed, to adjudicate cases where students feel the 
decision is not fair. 

The ECE advises to put these admission requirements in effect officially for students starting in Fall 
2016, with a pilot for the A&A track, where there is strong support for this. Hence, over the coming 
years (2015-2016) all BSc N&S students can be informed in a timely manner of the upcoming 
changes. On top of that, the implementation should be less strict during the initial years. The 
admission criteria and their effect will be evaluated after 5 years by the Graduate School of Science. 

5.5.3 Shaping the MSc Physics: current and new tracks 
Within the MSc Physics programme, there currently are the following tracks: 

 Advanced Matter and Energy Physics (AMEP); 
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 Gravitation and Astroparticle Physics (GRAPPA/particle); 
 Physics of Life and Health (PLH); 
 Science for Energy and Sustainability (SfES); 
 Theoretical Physics (TP); 
 Atomistic Scale Modelling of Chemical, Physical and Biological Systems (ATOSIM; Erasmus 

Mundus programme). 

As mentioned in 5.5.1, this will be expanded with the track Astronomy and Astrophysics. 

Both by the national committee Breimer (coordinating the sector plan Physics and Chemistry) and 
the NVAO in the accreditation procedure, it was repeatedly noted that the organisation of the 
Physics master in the various tracks (some overlapping with tracks in other programmes) could and 
should both be improved with respect to clarity for (prospective) students and consolidated in terms 
of influx of students per track (minimum number to strive for: 20 students). The ECE was asked to 
bring out advice on this matter, as well as on further potential improvements within the master 
tracks. 

Differentiating the two flavours of ‘Physics of Life & Health’ 
The currently strongly overlapping tracks Physics of Life and Health (PLH) within the MSc Physics and 
its counterpart in the MSc Medical Natural Sciences should get more differentiated profiles to 
enhance clarity for the students in both programmes. 

 The MSc Physics track PLH should get a more physics-oriented profile. The possible entry for 
BSc MNW graduates in this track through a connection programme (‘schakelprogramma’) 
should be assessed. Actors: MSc Physics track PLH coordinators. 

 The future of the MSc MNS track Physics of Life has been discussed within the management 
of the MNS programme. It has been decided that all four tracks within MNS (Physics of Life, 
Medical Physics, Medical Physiology and Medical Clinical Diagnostics) will be merged into 
one single Master program with a profile that is clearly distinct from Physics PLH. The ECE 
gave the suggestion to rename the MNS to something more internationally recognizable. 
Actor: MNS programme director. 

‘Advanced Matter and Energy Physics’ vs. ‘Physics of Life & Health’ 
The ECE and selected sounding board members openly discussed the option of merging the current 
MSc Physics tracks AMEP and PLH into a single ‘Experimental Physics’ track that might enhance 
clarity for students. After deliberate consideration, the ECE advises unanimously to sustain them as 
two separate tracks. 

Proposed changes to ‘Advanced Matter and Energy Physics’ track 
The ECE advises that the AMEP track coordinators will discuss possibilities to ensure/increase AMEP 
identity for the students in this track (‘cohortvorming’). The possible renaming of the track to 
something more descriptive should also be addressed. Also, the definition/introduction of more 
shared core courses (other than the Big Issues courses, which should be revisited as well) should be 
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addressed. The necessity to maintain two entry moments throughout the year can be dropped if this 
enables a stronger, more coherent programme. Actors: MSc Physics AMEP track coordinators. 

Further MSc Physics track changes 
In addition to the above, the discontinuation of ATOSIM and SBI as independent tracks within the 
MSc Physics (SBI will become a separate MSc programme), and the foreseen continuation of SfES as 
a separate programme is expected to adequately address the advice by both the Breimer committee 
(coordinating the national Sector plan for Physics and Astronomy) and the NVAO assessment 
committee to reduce the number of tracks and enhance clarity for students. 

The potential introduction of a new track Nanolithography (connected to the newly launched 
Advanced Research Centre for Nanolithography) was not supported by the ECE. Rather, 
nanolithography-related (optional) courses will be introduced in the AMEP track. 

5.6 Potential new educational activities 

In addition to teaching in the BSc and MSc programmes (including the major Physics in the beta-
gamma BSc, MNW/MNS and SBI), the ECE recommends that the scientific staff of Physics and 
Astronomy continues its strong involvement in other educational and outreach activities. It is 
important that conscious choices are made as to where and how such efforts are best made, and 
that choices made in the past are regularly evaluated and updated. 

There is great creativity and enthusiasm for such ‘extra’ teaching among P&A staff, but there are 
limitations as well, notably the time staff members have available (next to catering to an increasing 
student population in the BSc and MSc programs) and the (lack of) rooms available at Science Park 
904. Importantly, there is also a financial aspect. 

One particular area is that of educating future high school physics teachers. The nationally 
combined university Physics departments hold an important responsibility in seeing that the 
numbers of students acquiring a first degree teaching qualification increase. Currently, both UvA and 
VU offer a master programme to obtain a first-grade teaching qualification as high school physics 
teacher: at UvA through the ‘Interfacultaire Lerarenopleidingen’ or ILO; at VU through the 
‘Universitaire Lerarenopleiding’ or ULO. In addition, an educational minor is offered that leads to a 
second-grade teaching qualification. Although it should be noted that the composition of the ECE did 
not allow for an in-depth advice on this topic, the ECE nevertheless advises to follow up on this in a 
more focussed manner by involving people currently active in these programmes. The ECE strongly 
advises that efforts be strengthened to inspire students in the BSc Natuur- en Sterrenkunde to 
consider teacher as a career option. It turns out that some students are interested in these career 
opportunities, but do not want to cut the connection with the Science Park. Therefore, the ECE 
recommends to organise the corresponding educational didactics programme at the Science Park. 
For instance, the new 6EC Science Park course ‘Orientation on Education (preparing for teacher)’ 
attracted this year the overwhelming number of eight P&A students. When this recommendation is 
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followed up and considering the at least doubled influx of P&A students over the past five years, it is 
expected that jobs for Physics teachers soon will be increasingly claimed by our P&A students.  

For strategic and financial reasons, P&A staff can also contribute to special programmes at the 
national level targeted at ‘zijinstromers’ (so-called horizontal transition, i.e. preparing people with a 
different professional background for physics teacher) but only as a temporary measure. 

Other arenas for dedicated P&A teaching are through the AUC and IIS, the UvA Institute for 
Interdisciplinary Studies. The latter is very strong in organising honours courses and university-wide 
courses for broad audiences. The ECE advises that the tradition of P&A staff offering courses on 
Quantum Physics, Relativity and Astronomy through the IIS be cherished and kept alive. Possibly 
such courses can be linked to the research themes within P&A. 

The ECE also recommends that the possibility of a 30 EC minor P&A be explored to serve students 
from other (non-beta) disciplines. The attraction of P&A to students from other disciplines is large. 
Due to a lack of math skills and basic knowledge in the sciences, it is practically impossible for those 
students to join the regular courses. Therefore, this minor should in part (10 to 15 EC) include tailor-
made courses other than the standard repertoire for the BSc students. This is a small investment 
compared to the possible high number of external students such a minor would attract. 

The ECE also mentions the need to explore the possibilities as well as the pitfalls of innovations in 
teaching based on ICT-applications. The options in this area should be considered in a coherent 
manner within P&A. Special topic courses at MSc level seem to be the most natural candidates for 
experimenting with MOOC’s and the like. 
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