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FOM invests in:

Top quality physics research
-  effective funding instruments, solid infrastructure & competitive climate;

-  ample opportunities for new developments;

-  open to multidisciplinary collaboration;

Physics for society
-  valorisation of knowledge from current research;

-  collaboration with industry and technology institutions;

-  research subjects relevant to society;

Sustainable energy
-  national institute for fundamental energy research;

-  focus groups at universities;

-   specifi c instrument: Fellowships for Young Energy Scientists (YES!);

The science system
-  Sector Plan Physics and Chemistry;

-  women in physics;

Research facilities
-  large research infrastructures;

-  positioning HFML as an international facility;

-  focus groups at universities.

About FOM

The Foundation for Fundamental Research 

on Matter (FOM) is part of the Netherlands 

Organisation for Scientifi c Research (NWO). 

Since 1946 it has funded and performed 

physics research of international repute in 

the Netherlands. As a research employer 

and research-funding body, FOM has a 

facilitating and coordinating role within 

Dutch physics research. 

FOM currently has more than 1100 em - 

ployees. They work at one of the three FOM 

institutes, a Dutch university or a foreign 

research institute. As an employer, FOM 

does everything it can to facilitate the 

professional development and career 

opportunities of its talented employees. 

On top of this, FOM selects and funds top 

quality research projects. FOM tries to 

embed research in universities and 

institutes by means of a joint agenda. 

FOM’s Governing Board determines the 

strategy and which activities take place. 

This includes ensuring that industry and 

society benefi t from its results and 

informing the public about the importance 

of the excellent research funded.
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Preface

It was a productive and hectic year for 

FOM. International evaluation committees 

assessed the NWO institutes as part of the 

evaluation cycle that takes place every six 

years. This meant that the three FOM Insti-

tutes AMOLF, Nikhef and Rijnhuizen were 

also subjected to assessment. Although 

the administrative conclusion and deci-

sion making will take place in 2012, it has 

already been announced that all three FOM 

institutes were assessed as excellent: con-

fi rming the top quality FOM strives to 

achieve. Besides these planned evalua-

tions, the commemorative signing of the 

collaboration with the magnetic lab HFML 

and infrared electron laser FELIX in 

Nijmegen took place and major effort was 

put into the political developments con-

cerning the top sectors and public-private 

partnerships. Together with NWO and the 

NWO divisions, a lot of hard work was put 

in to enable scientists to connect well with 

the top sectors and to realise the fi rst inno-

vation contracts. FOM sees opportunities 

within the top sectors for new dynamic 

processes and for encouraging institutes 

and universities to conduct research in col-

laboration with companies through new 

partnerships. ‘Physics for science & soci-

ety’ is exactly what FOM is aiming for. 

Of course it was a festive year as well as 

FOM was founded 65 years ago! On top of 

that there were also many scientifi c high-

lights such as the fi rst results from the LHC 

(the area in which the mass of the Higgs 

particle is located is becoming increasingly 

clearer) and the fi rst fundamental steps 

towards a quantum computer. 

In 2011 FOM gave physics research in the 

Netherlands a boost by awarding funding 

to fi ve new research programmes (the Vrije 

FOM-programma’s). A total of 52 research 

programmes are currently in progress in 

which a large number of physicists from 

various universities and institutes in the 

Netherlands consolidate their strengths. A 

total of 22 new FOM-Projectruimte projects 

also commenced this year, which was the 

40th anniversary of this funding instru-

ment. FOM also awarded its third Young 

Energy Scientists (YES!) Fellowship to Dr 

Süleyman Er. New partnerships with 

industry were also realised in the form of 

three Industrial Partnership Programmes 

(IPPs), with Microsoft, BASF and a partner-

ship between SKF, Michelin and DPI. A total 

of 14 IPPs are currently in progress. In 2011 

two new start-up companies emerged 

from Nikhef (Amsterdam Scientifi c Instru-

ments and Sensifl ex) and one from AMOLF 

(Integrated Plasmonics). To facilitate FOM’s 

participation in start-ups, the board 

decided to make minor amendments to its 

statutes. These amendments facilitate 

FOM to acquire shares in a start-up in 

return for the knowledge and expertise it 

has contributed. 

The developments in the line of action 

‘Physics for Energy’ continued in 2011. In 

2012 DIFFER will offi cially come into exist-

ence. Professor Richard van de Sanden 

started as the new director of the institute 

and drew up a highly promising strategic 

plan. Two FOM focus groups, a special type 

of FOM research programme in the area of 

energy research, were also established. 

One is at the University of Groningen and 

the other at FOM Institute AMOLF. With all 

of these additional activities FOM is fur-

ther contributing to a strengthening of 

Dutch physics.

Outside the physics scope FOM is also 

actively involved in thinking about 

improvements to the science system. In 

2011 the focus was on following the politi-

cal developments so that investments 

could be made in the top sectors and on 

drawing up an action plan for getting more 

women in top positions.

Large-scale research facilities and collabo-

rations are vital for realising groundbreak-

ing top research. FOM therefore has many 

(inter)national partnership agreements 

within and outside the fi eld of physics, and 

Researchers can submit proposals to FOM 

for various funding instruments:

-  FOM-Projectruimte: for small projects 

up to k€ 400;

-  Vrije FOM-programma’s: for research 

proposals ≥ M€ 1;

-  Industrial Partnership Programmes: for 

collaboration with companies;

-  YES! Fellowships Programme: postdoc 

programme for young energy researchers;

-  FOm/f Programme: postdoc programme 

for talented female researchers in 

physics;

-  scientifi c conferences and workshops in 

the Netherlands.

A focus group is a special type of FOM 

programme. Under the leadership of a top 

researcher, a FOM focus group makes a 

substantial contribution to challenging 

scientifi c research.

Energy is one of FOM’s lines of action for 

the next few years. The FOM Institute for 

Plasma Physics Rijnhuizen, home to nuclear 

fusion research in Nieuwegein, will be 

expanded into a leading national institute 

for fundamental energy research, the FOM 

Institute DIFFER (Dutch Institute for 

Fundamental Energy Research) at the 

campus of Eindhoven University of 

Technology. FOM will also appoint 

university focus groups, which will carry 

out their own energy research as satellites 

of the institute. Within the Young Energy 

Scientists (YES!) grant programme, set up 

in 2010, highly promising new postdocs are 

given the chance to work on an original and 

innovative energy research project. FOM 

hopes that this scheme will enable top 

talents in the area of energy research to 

develop further and establish a career in 

Dutch science.
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also strives to make its own research facili-

ties accessible to external researchers. In 

2011 FOM gave a thrust to the full utilisa-

tion and internationalisation of the 

Nijmegen High Field Magnet Laboratory 

(HFML). In addition to this the fi nances 

In 2011 FOM workgroup leader Prof. Kees 

Hummelen (University of Groningen) achieved 

seventh place on the international ranking for 

researchers who have published in the past ten 

years in the fi eld of materials science. This list 

was compiled by Times Higher Education. Solar 

cell researcher Hummelen also started a focus 

group at FOM this year. 

FOM awards four scientifi c prizes. With the FOM Physics Thesis Award FOM rewards the 

best physics PhD thesis each year. The Minerva Prize is awarded once every two years to the 

female physicist with the best physics publication. The aim of the FOM Valorisation Prize is to 

encourage know ledge valorisation from physics research. This annual prize is for a Dutch 

researcher (or group) in physics who has (have) successfully made his (their) research results 

useful for society. The FOM Valorisation Chapter Prize encourages FOM PhDs to devote a sepa-

rate chapter in their theses to opportunities for knowledge utilisation.

Prof. Jos Benschop (right) presented the FOM prizes 2011 to (from left to right) Dr Silke 

Diedenhofen, Dr Klaas-Jan Tielrooij, Prof. Pieter Kruit and Prof. Maria Antonietta Loi during 

Physics@FOM Veldhoven 2012. Credits: Bram Saeys.

needed to relocate the 20-year-old FELIX/

FELICE infrared electron laser from Rijn-

huizen to Radboud University Nijmegen 

were fi nalised. Together with FLARE this 

facility will be further developed into a 

unique user facility called FELIX.

Top quality

As in 2010, physics research in the Nether-

lands received the predicate ‘top-quality’ 

in 2011, as revealed by the analysis of both 

ScienceWatch and the CWTS. Science-

Watch, part of the American company 

Thomson Reuters, not only keeps a record 

of the number of publications but also of 

citations and thus impact. The average 

number of citations per publication reveals 

that compared to the world average, both 

physics and materials science in the 

Nether lands belong to the world’s top. An 

analysis from CWTS reveals that in 2011 

the Netherlands had the highest impact in 

the area of physics and materials science 

and thus outstripped traditionally strong 

countries such as Switzerland and the 

USA. The Netherlands have made rapid 

progress because at the start of this cen-

tury it was still just in fourth place. The 

impact is based on the number of citations 

of Dutch publications and the level of the 

journals in which these articles are pub-

lished. The Dutch top position is quite 

unique because, from an international per-

spective, physics is relatively small in the 

Netherlands but its impact is relatively 

large.

Output

Scientifi c publications in renowned jour-

nals are excellent measures of the quality 

of scientifi c research. In 2011 FOM research 

yielded 1447 publications that were 

reviewed by external referees. Of these, 6 

were published in Nature, 8 in Science, 2 in 

Angewandte Chemie and 65 in Physical 

Review Letters. In 2011 78 FOM junior 

researchers came to PhDs. 

People with PhDs make an important con-

tribution to the knowledge economy. They 

emerge from FOM and take the knowledge 
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and skills they have acquired with them. 

This also applies to foreign PhDs, who on 

gaining their doctorate often settle down 

in the Netherlands. This is how the most 

effective contribution of research to soci-

ety occurs, both within and outside of 

industry. 

FOM Institutes in 2011 

In 2011 the three FOM institutes AMOLF, 

Nikhef and Rijnhuizen were each evalu-

ated by an external panel on behalf of 

NWO. All three were found to be excellent. 

The decision forming by NWO concerning 

FOM output  2011

PhD theses 78

refereed articles  1447

other publications  2762

patents 7

Career choices FOM PhDs who gained their doctorate in 2011

sector number percentage

Dutch industry 10 12.8

Dutch services sector 5 6.4

Dutch research institution 12 15.4

Dutch university 13 16.7

industry abroad 3 3.8

Services sector abroad 1 1.3

research institution abroad 11 14.1

university abroad 4 5.1

looking for a job 4 5.1

unknown 15 19.2

 

  78 100

The FOM institutes are the driving force 

behind, or coordinator of, specifi c research 

areas and realise these responsibilities in 

close collaboration with the universities. 

They have a research budget as part of 

their strategic plan. AMOLF (Amsterdam) 

is the driving force behind new develop-

ments within nanophotonics and biophys-

ics. Nikhef (Amsterdam) focuses on particle 

physics and astroparticle physics, investi-

gating the smallest building blocks of 

matter and has a national coordinating 

role. Rijnhuizen (Nieuwegein) investigates 

fusion physics and surface and boundary 

physics. In 2012 this institute will be 

expanded to form the new FOM Institute 

for Fundamental Energy Research DIFFER.

the conclusions and recommendations of 

the international panels will take place in 

2012. On 2 November, the Governing Board 

of NWO awarded extra funding to all NWO 

institutes for 2012. In the case of Nikhef 

that was 0.5 million Euros and for AMOLF 

and Rijnhuizen 0.4 million Euros each.

AMOLF in 2011

People (in fte)

 permanent scientifi c staff  12.50

 PhDs 65.30

 postdocs 35.40

 permanent support staff 49.31

 temporary support staff 16.90

Finances (in million Euros)

 total activity level  16.90

Output

 PhD theses  16

 refereed articles  154

 other articles 392

 patents 3

 www.amolf.nl

First AMOLF App online: 2D-Fourier, for 

free in the Apple App store!
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Nikhef in 2011

People (in fte)

 permanent scientifi c staff 38.10

 PhDs 54.80

 postdocs 22.20

 permanent support staff 91.39

 temporary support staff 14.08

Finances (in million Euros)

 total activity level  22.58

Output

 PhD theses  17

 refereed articles  455

 other articles 339

 patents 1

Rijnhuizen in 2011

People (in fte)

 permanent scientifi c staff 21.10

 PhDs 32.80

 postdocs 9.00

 permanent support staff 74.14

 temporary support staff 7.07

Finances (in million Euros)

 total activity level  15.38

Output

 PhD theses  13

 refereed articles  275

 other articles 354

 patents 0

www.nikhef.nl

 www.rijnhuizen.nl

Industry

Industrial Partnership Programmes 

In 2011 FOM awarded funding to three new 

IPPs with Microsoft, BASF and a partner-

ship between SKF, Michelin and the Dutch 

Polymer Institute. FOM invested a total of 

2.7 million Euros in these IPPs. 

In 2011 projects from the IPP ‘Size-depend-

ent material properties’ (I15) were directly 

linked to companies. As a result of this, 

new companies have acquired access to 

FOM knowledge (such as NXP, SolMateS, 

Epcos and RSP Technology). A collaboration 

already existed with the other companies 

(Philips, DSM, Tata and Océ).

To strengthen its ties with industry, FOM 

started a pilot in 2011, namely the FOM 
sabbatical regulation. With this scheme 

FOM enables researchers from company 

laboratories to come and work for a period 

of about a year at a FOM institute. This 

allows the researchers involved to gain a 

deeper understanding of fundamental 

research that is related to the interests or 

potential interests of the company. By 

means of this sabbatical regulation, FOM 

attempts to contribute to the Dutch 

economy in an innovative manner. 

ASML

Carl Zeiss

Element6

Imperial Chemical Industries 

PANalytical

Shell

Toyota

Unilever

Urenco

Part of FOM’s research is in areas where 

society and industry need more fundamen-

tal knowledge. Within the Industrial 

Partnership Programmes (IPP) FOM 

researchers collaborate with companies 

where the chances of fundamental research 

leading to economic innovations are the 

greatest. FOM makes a budget of about 3 

million Euros per year available for this 

instrument. The companies involved fund 

at least half of such an IPP. Moreover, FOM 

encourages the entrepreneurial skills of its 

young talent with training courses and 

fi nancial support.

FOM research partners in e.g. valorisation projects and 
contract research
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Valorisation projects

AMOLF 
In 2011 AMOLF forged a bridge to SMEs 

with two new initiatives. First of all AMOLF 

launched the Store for Science. Via this 

website AMOLF makes its research facili-

ties and expertise accessible to high-tech 

companies. With this approach AMOLF 

wants to realise a low-threshold know-

ledge transfer towards SMEs. www.store-

forscience.nl

AMOLF also started a mini-IPP with the 

company ProFibrix. With its fundamental 

research into the physics of blood coagula-

tion, AMOLF is contributing to the develop-

ment of industrial research from ProFibrix 

into medical applications of fi brinogen. 

IPP-partners as of 31 December 2011.

FOM makes extra funding available to 

encourage knowledge utilisation from the 

scientifi c research it funds. FOM thus 

provides a boost to the ambition of 

enabling fundamental research to contri-

bute more to the Dutch knowledge economy 

without compromising scientifi c quality. 

These valorisation projects have been made 

fi nancially possible with a special grant 

FOM received from NWO for knowledge 

utilisation. NWO has made 200,000 Euros 

available to each of the three FOM 

institutes and a total of 500,000 Euros to 

the university workgroups. 

Store for Science is more than just a knowledge portal. The store concept was chosen as a starting 

point. SMEs enter keywords and via an advanced search engine obtain an overview of relevant 

publications and research equipment as well as the expertises of AMOLF scientists in the area 

concerned. If so wished, the SME company can facilitate contact with the scientists and techni-

cians via the store manager for a breakthrough session or obtaining access to the facilities. 

Besides the specifi c projects 

aimed at SMEs, AMOLF 

entered into new partnerships 

with industrial partners in 

many scientifi c projects. AMOLF 

has set up, for example, 14 pro-

jects in which various small and 

large high-tech companies partici-

pate within the national programme 

NanoNextNL. Finally AMOLF was 

involved in the start-up of the company 

Integrated Plasmonics in California and 

preparations for a start-up in the area of 

detector technology.

Nikhef
In 2011 Nikhef, together with its valorisa-

tion partner 1&12 Investment Partners, set 

up an investment company. Particle Phy-

sics Inside Products (P2IP) BV. P2IP has 

acquired options in start-ups from Nikhef, 

Sensifl ex BV and Amsterdam Scientifi c 

Instruments BV. Sensifl ex has been esta-

blished to market the alignment monitor-

ing system Rasnik in non-scientifi c appli-

cations. ASI has been established to 

develop and market photon detection 

equipment based on Medipix technology, 

for example for free electron lasers. Inde-

pendent of these start-up activities, Nikhef 

is discussing the possibilities of joint pro-

jects with Shell, ASML and Philips. In addi-

tion to this Nikhef has committed itself to 

continuing its long-term and fruitful part-

nership with PANalytical and the AMS-IX 

‘housing’ activities.

Rijnhuizen
At Rijnhuizen the FOM group EUV Lab 

started within the IPP with ASML and Carl 

Zeiss in the area of multilayer optics for 

extreme UV photolithography. The new 

group will be located at ASML Research in 

Veldhoven. This FOM research group 

within industry is another concrete step 

forwards in FOM’s wish to directly connect 

with state-of-the-art industrial research.

The second part of the valorisation activi-

ties is the knowledge Consortium ITER-NL. 

This consortium involves Dutch science 

and industry in the construction and ope-

ration of the fusion reactor ITER. A con-

crete example of valorisation activity 

within ITER-NL is the Remote Handling 

Study Center that Rijnhuizen started to 

operate in 2011 in partnership with Heems-

kerk Innovative Technologies. In this 

center components proposed for ITER are 

tested in virtual reality to make them suit-

able for remote maintenance using robot 

arms. Under ITER-NL, prototype plasma 

diagnostics for ITER were developed in col-

laboration with the companies Heeze 

Mechanics, Dutch Space and Nedinsco.

ITER-NL manages a browser in which the 

expertises of interested companies are 

matched with ITER’s building commis-

sions. Companies are alerted to opportuni-

ties by means of newsletters and by the 

organisation of information meetings and 

an annual industry day. In addition the 

Industrial Liaison Offi cer (ILO) represents 

companies during conferences. In 2011 the 
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ITER-NL ILO joined forces with colleague 

ILOs from other Big Science projects to set 

up an ILO portal as a Big Science contact 

point of Dutch high-tech companies. This 

was made possible with support from the 

Ministry for Economic Affairs, Agriculture 

and Innovation (AgentschapNL), NWO, the 

Confederation of Netherlands Industry 

and Employers (VNO-NCW) and sector 

organisations.

University workgroups 
In 2011 three new valorisation projects for 

university workgroups were awarded fund-

ing. Dr. Davide Iannuzzi (VU University of 

Amsterdam) received a grant to develop a 

read-out system for a so-called ferrule-top 

fi ber sensor. Iannuzzi recently started a 

company that develops technology for very 

small optomechanical sensors. Prof. Mark 

Golden (University of Amsterdam) received 

a grant to investigate, in partnership with 

ASML, the use of ultrasound to clean EUV-

lithographic machines. An exciting project 

under the leadership of Prof. Daniël Bonn 

(University of Amsterdam) is concerned 

with the fl uid dynamics of blood spatters, 

which will be realised in partnership with 

the Netherlands Forensic Institute and a 

commercial partner.

Artist impression of the ferrule-top (from the 

project of Iannuzzi).

FOM research regularly yields patent 
applications. In 2011 six applications were 

submitted and one previous patent 

application was granted and published. The 

knowledge trading policy of FOM is 

primarily focused on making the results 

from FOM research accessible to third 

parties. Acquiring its own patent portfolio 

is not one of FOM’s objectives. If there is a 

possibility of patenting then FOM seeks a 

user as quickly as possible. Usually a 

patent is only applied for if there is an 

interested party who wants to purchase the 

new knowledge. In 2011 FOM started to 

explore what the best legal and organisa-

tional possibilities are for FOM to partici-

pate in start-ups. 

Valorisation Grant

In 2011 FOM funded fi ve Valorisation 

Grants from STW. The Valorisation Grant, 

for the further development of scientifi c 

discoveries into applications, has two 

types of award: phase 1 (feasibility study) 

and phase 2 (valorisation phase). FOM 

funds and manages four proposals from 

phase 1: 

•  Dr Valery Zwiller (Delft University of 

Technology), ‘Superconducting single 

photon detectors’;

•  Prof. Joost Frenken (Leiden University), 

‘Rapid and sensitive gas analyser for 

extremely high pressure ranges’;

•  Dr Michel Versluis (University of 

Twente), ‘A monodisperse microbubble 

generator’;

•  Prof. Alan Rowan (Radboud University 

Nijmegen), ‘Nano wipe’.

FOM participates in the Valorisation Grant, 

a funding instrument from Technology 

Foundation STW for the creation of new 

innovative commerce that is a consequence 

of knowledge utilisation at universities and 

public knowledge institutions. 

Also in phase 2 there was a successful pro-

posal, the fi rst to be funded by FOM: 

‘Amsterdam Scientifi c Instruments: radia-

tion detectors for industrial and photon 

science applications’ from Dr Niels van 

Bakel (Nikhef). The application covers the 

proposal to further develop the start-up 

Amsterdam Scientifi c Instruments (ASI). 

The mission of the recently founded ASI is 

to develop and market high-quality X-ray 

detectors.

Collaborations 

Collaboration with adjacent research areas 

is another focus area of FOM. This type of 

collaboration is incorporated into nearly 

all of FOM’s activities and FOM is playing 

an active role in other current and new 

multidisciplinary developments. In addi-

tion to these existing activities, FOM pre-

sented the new Cross Disciplinary Pro-

grammes it intends to set up in its strategic 

plan. In view of current fi nancial develop-

ments, however, it has been decided to 

Each year during the congress Physics@FOM 

Veldhoven FOM organises a so-called network 

lunch in order to bring researchers from 

industry and universities and institutes into 

contact with each other. During this successful 

part of the congress the participants make 

various new contacts, discuss ideas or 

collaborations or update each other on the 

latest developments. In 2011 there were 78 

participants: 31 from industry and 47 from 

universities and FOM institutes. In addition to 

this, companies could again present a poster as 

in the previous years. This resulted in many 

PhDs presenting their CVs and researchers 

offering ideas for collaboration. 

Credits: Bram Saeys.
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postpone this extra investment for the 

time being. 

Sector plan physics and chemistry

In 2007, the Sector plan physics and chem-

istry was developed by the Dutch universi-

ties and FOM has supported this initiative 

right from the start. The Sector plan must 

result in a structural strengthening of uni-

versity education and research in physics 

and chemistry. The strengths have been 

consolidated in a single agenda. From 2011 

onwards, the Ministry of Education, Cul-

ture and Science will reward this joint ini-

tiative with an additional budget: an extra 

20 million Euros per year will be made 

available until at least 2016. In the Strategic 

Agenda Higher Education, Research and 

Science from this year, the State Secretary 

of Education Culture and Science has once 

again explicitly stated that the resources 

for the sector plan are structural and will 

therefore continue to be available after 

2016 as well. Of this, three million Euros 

per year is for FOM research within the 

Sector Plan’s lines of action such as energy, 

nanotechnology and the physics of life 

processes. 

In the spring 2011 funding round of the 

FOM Projectruimte, four proposals were 

awarded funding using the Sector plan 

funds. 

NWO

The number of fi rst-year students (between brackets the number of female students) 

registering for a degree in physics and technical physics was considerably higher this year. 

This is good news for the discipline as well as for society and industry as a whole. It is also 

an important development for the Breimer committee because the increase of students is an 

important motive for the Sector plan.  

SOURCE: NTVN, DECEMBER 2011. 

NWO realises its strategic policy with the 

aid of several research themes. FOM is 

active in some of these themes. In NWO’s 

strategy ‘Growing through knowledge’ for 

the period 2011-2014 the choice was made 

to reduce the number of themes from 

thirteen to nine. Two of the current nine 

themes are inspired by the top sectors of 

the Dutch cabinet. For FOM the most 

relevant themes are Sustainable energy’, 

‘Materials: solutions for scarcity’ and the 

new theme ‘High-tech systems and 

materials ‘ of which the old theme ‘Nano’ is 

a part. 

Sustainable energy
FOM/N is the lead party of the NWO theme 

‘Sustainable energy’ and realises this in 

cooperation with the NWO units ALW, CW/

ACTS, EW, MaGW, NGI and STW. The theme 

started to take shape in 2011 with the ini-

tiation of two research programmes: ‘CO2-

neutral production of fuels from water 

(solar fuels)’ and ‘Uncertainty reduction in 

smart energy systems’. The aim is to jointly 

realise a consortium made up of several 

strong university groups, industrial part-
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ners and the FOM Institute DIFFER. Within 

the framework of the NWO theme these 

parties will jointly formulate and realise a 

highly focused national programme under 

strong leadership. 

Materials: solutions for scarcity 
The Division for the Chemical Sciences is 

the lead party within NWO for the theme 

‘Materials: solutions for scarcity’. An expert 

group of fi ve members convened on 8 June 

2011 to draw up an initial document for a 

Dutch scientifi c agenda within this theme. 

This resulted in two basic principles, 

namely ‘recycle’ and ‘renew’, which the 

expert group will use to work out a more 

detailed description of the problem. In 

addition to this NWO has become a mem-

ber of a European network (ERA-NET Mate-

rials) and it is participating in the ‘Platform 

Material scarcity’ related to the same 

theme.

High-tech systems and materials (HTS&M)
For the setting up of the new theme 

HTS&M the developments concerning the 

top sector HTS&M are vitally important in 

terms of both content and form. Within the 

top sector policy, ‘nanotechnology’ has 

been deemed an important subject that 

cuts across several top sectors and 

deserves its own roadmap. HTS&M repre-

sents the interests of this subject. The 

starting point is the Strategic Research 

Agenda Nanotechnology of the Nether-

lands Nano Initiative (STW, FOM and 

NanoNed) from 2008, for which the fund-

ing was secured in 2011. Besides govern-

ment grants, funding was contributed by 

universities, institutes and more than hun-

dred participating companies. The size of 

the entire programme is 300 million Euros. 

Three initiatives have been started from 

this SRA: NanoNext NL, NanoLab and NWO 

Nano. FOM is also involved at the European 

level, for example via the NANOSciE+ part-

nership programme for which a two-day 

midterm review conference took place at 

the start of June 2011 in Dublin. 

The programme NanoNextNL has a budget 

of 125 million euros and covers research 

into functional materials, medical applica-

tions, nanofabrication, food technology 

and sustainable energy. Over the next fi ve 

years about 400 PhDs and postdocs will be 

appointed within the programme. The 

FOM institutes AMOLF and Rijnhuizen will 

also realise a number of projects within 

this framework. The programme offi ce of 

NanoNextNL is housed at Technology 

Foundation STW. 

FOM participates in the programme NWO 

Nano, together with the NWO units Tech-

nology Foundation STW, ALW, CW and 

ZonMw. NWO Nano’s budget for research 

projects is 10 million Euros with a maxi-

mum budget of 500,000 Euros per project. 

FOM has contributed 3 million Euros to 

this. Of the 109 proposals submitted, 21 

were awarded funding in 2011. FOM will 

manage six of these proposals that have a 

physics component.

FOM abroad

FOM participates in structured European 

partnerships concerning the Dutch input 

into research and high-energy physics 

with the Large Hadron Collider at CERN 

and Tevatron in the US, projects in astro-

particle physics such as ANTARES, Virgo 

and XENON, and the European fusion pro-

gramme focused on ITER. The FOM insti-

tutes Nikhef and Rijnhuizen function as 

the home base for Dutch input. In addition 

to this FOM and the NWO Division for 

Physics are involved in the consultations 

about the European Synchrotron Radiation 

Facilities (ESRF, Grenoble) in which NWO 

participates, an integrated European Mag-

netic Field Laboratory (EMFL), a new Euro-

pean laser (XFEL, Hamburg) and - at some-

thing of a distance - a new European 

Spallation Source (ESS). 

In the European research landscape, large 

and medium-sized research facilities are 

playing an increasingly important role. All 

of these facilities have international users. 

FOM is closely involved in several of the 

facilities located in the Netherlands. In 

2011 the international positioning of the 

HFML received an impulse. 

At an international level FOM as an organi-

sation is a partner or participant in many 

activities. The international collaborations 

at an individual level are also important. Of 

all FOM staff employed at the end of 2011, 

40 percent did not have the Dutch natio-

nality and for the PhD students this was 55 

percent. A total of 52 different nationalities 

are represented at FOM.

At the start of May 2011, six Future and 

Emerging Technologies (FET) Flagship pilot 

projects commenced. FET Flagships are 

large-scale, scientifi c, multidisciplinary 

initiatives that fall under the EU’s Seventh 

Framework Programme theme Informa-

tion and Communication Technology. FOM 

is primarily concerned with the prepara-

tions for a Flagship in the area of graphene 

research. In 2012 it will be decided on a 

European level which two (or more) topics 

will be labelled a Flagship. 
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Energy

In 2010, FOM set itself the objective of pro-

viding new boosts to the physics of energy 

research and made this one of the lines of 

action in its new strategy. In 2011 the 

energy policy acquired a clearer shape and 

content. A delegation from FOM visited 

renowned institutes in the United States 

where high-quality energy research has 

been established, in order to gain inspira-

tion for the Dutch policy. 

DIFFER 

As the FOM institute for fundamental 

energy research, DIFFER aims to acquire a 

national coordinating role. DIFFER will offi -

cially be launched on 1 January 2012. Col-

laboration with top groups at other 

research institutes as well as with compa-

nies shall, together with the setting up of 

FOM focus groups, provide a powerful 

injection to Dutch fundamental energy 

research. In 2011 major effort was put into 

developing the content of the new research 

programme of DIFFER, which was then for-

mulated in a new strategic plan for the 

period 2011-2016. Besides the research into 

nuclear fusion and plasma wall interac-

tion, the research at DIFFER will focus on 

materials, processes and devices for solar 

fuels in the future.

FOM focus groups for energy

In 2011 FOM started setting up focus 

groups that aim to realise major innova-

tions in energy research. In February two 

focus groups for fundamental energy 

research were awarded funding: ‘Next 

gene ration organic photovoltaics’ under 

the leadership of Prof. Kees Hummelen 

(University of Groningen) and ‘Light man-

agement in new photovoltaic materials’ 

under the leadership of Prof. Albert Polman 

(FOM institute AMOLF). 

YES! Fellowships 

The three interwoven 

lines of research 

theory & modelling, 

materials, and optical 

and device physics 

within this FOM 

focus group shall lead 

to new generations of 

‘plastic’ solar cells. 

Light management: 

light from the sun is 

‘folded up’ in an 

ultra-thin solar cell 

and converted into 

electrical current. 

Credits: AMOLF/

Tremani.

The Fellowships for Young Energy Scien-

tists’ (YES!) Programme is aimed at young, 

highly promising researchers with a PhD 

who have innovative ideas in the area of 

energy, generation, storage and transport 

and who aspire to a scientifi c career in 

fundamental energy research.

FOM has launched this funding instrument 

with the aim of cultivating a new genera-

tion of young, excellent and original energy 

researchers in order to make a contribution 

to the continuous strengthening and 

renewal of the Dutch position in interna-

tional energy research. 

In May 2011 FOM awarded a third YES! Fellowship to researcher Dr Süleyman Er (University of 

Twente) for his research proposal ‘Organic photovoltaics for sustainable and clean energy’. The 

former FOM PhD student will spend the next four years searching for new materials for solar 

cells, which can convert sunlight into electricity in an effi cient and cheaper manner. He set out his 

research in the autumn of 2011 at Harvard University. 
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Large-scale research 
facilities

The LHC experiments at CERN, ANTARES/

KM3NeT, Pierre Auger, Virgo, XENON and 

ZFEL served as successful examples of 

international collaborations for and/or 

with large-scale research facilities in 2011. 

Below an overview of the large research 

Large-scale research facilities are increas-

ingly essential for the realisation of 

groundbreaking top research. This demands 

well-considered choices at a national level 

and a good funding instrument with 

structural budgets of substantial size. FOM 

wants to help establish and exploit large 

facilities in the Netherlands that have an 

international status and to help Dutch 

researchers gain access to the facilities 

abroad. In its directive role for Dutch 

physics, these ambitions of FOM cover both 

the FOM institutes and the universities.

External users in 2011 of large research facilities 

facility  external use* foreign use

   (in % of total use) (in % of external use)

AGOR (KVI) 63 75

FELIX/FELICE (Rijnhuizen) 70 88

HFML (RU) 63 77

Massspectrometres AMOLF 25 75

Amsterdam nanoCenter 5 20

*  Users from outside the department, laboratory or institute where the facility is located. 

The external use varies considerably between years.

facilities including the external use of 

these in 2011. 

HFML

FOM took major steps in 2011 to realise its 

intention of fully utilising the unique High 

Magnetic Field Laboratory (HFML) in 

Nijmegen and putting it on the interna-

tional map. On 23 August 2011 FOM signed 

a partnership agreement with Radboud 

University Nijmegen with the ambition of 

enabling the HFML to acquire a leading 

position in Europe. Presently the joint 

board will also make efforts to acquire the 

funds needed to fully exploit the HFML (tri-

pling the number of magnet hours) and to 

strengthen the research programme. FOM 

and Radboud University Nijmegen have 

jointly decided to invest an additional 11.5 

million Euros in the HFML over the next 

few years to provide it with an initial boost. 

FOM will contribute 7.5 million Euros of 

this funding. 

People in physics

Personnel policy FOM

With its personnel policy, FOM aims to 

acquire and retain top talent or to enable 

such well-equipped talent to pursue a 

career elsewhere. At the end of 2011, nearly 

two thirds (65 percent) of FOM staff had 

temporary appointments, mainly PhDs (44 

percent) and postdocs (15 percent). Slightly 

more than half of the PhDs and postdocs 

(63 percent) come from abroad. The total 

number of employees remained stable 

during 2011. 

On 2 December, FOM organised the third 

Young Scientists’ Day at the Olympic 

Stadium in Amsterdam. The number of 

registrations and turnout was high namely 

more than 150 PhDs and (for the fi rst time) 

postdocs. The Young Scientists’ Day is about 

developing scientifi c and personal skills, 

gaining a career perspective, the valorisation 

of research and facilitating interaction between 

FOM employees with each other and the FOM 

organisation. The participants could participate 

in workshops of their choice. The speakers at 

the day were FOM alumni who have pursued 

different careers upon leaving FOM. 

Signing ceremony of 

the HFML agreement.
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2011 Committee. In this report the quanti-

tative and qualitative data and objectives 

supplied by FOM for 2010 were analysed 

and the current situation of FOM was com-

pared with other organisations in our sec-

tor. This analysis revealed the following: 

•  FOM currently has a low proportion (7.9 

percent) of women in top positions 

compared to other employers in the 

education and research sector (average 

22.1 percent). The total proportion of 

women at FOM is therefore much lower 

than the average in this sector although 

it is not unusual within physics. 

•  The analysis of recruitment and leaving 

data shows that the female potential at 

FOM is growing. The percentage of 

women in the sub top compared to the 

top is in good proportion at FOM. The 

committee considers this to be a healthy 

starting point for a successful progres-

sion of women. They recommend main-

taining this ratio so that enough poten-

tial candidates remain. 

Meanwhile, several initiatives have already 

been initiated and completed. For exam-

ple, as of 1 January 2012 Prof. Nynke Dek-

ker has been appointed member of the 

Executive Board, the fi rst female member 

in FOM’s 65-year history. Since the formu-

lation of the objectives, the percentage of 

Personnel of FOM in 2011, in number of people as of 31-12-2011

  WP/V WP/T oio TP/T TP/V AOP/T AOP/V total

AMOLF 15 36 66 12 34 8 23 194

Nikhef 39 23 55 13 70 3 25 227

Rijnhuizen 22 10 33 6 53 4 28 156

FOM offi ce           12 50 62

BUW 11 94 326 8 11     450

total 87 163 480 39 168 27 126 1090

WP/V  permanent scientifi c personnel

WP/T  temporary scientifi c personnel (mainly postdocs)

TP/V  permanent technical personnel

TP/T  temporary technical personnel

OP/V  permanent support staff

OP/T  temporary support staff

BUW working groups at universities

PhD students

FOM aims to actively supervise and sup-

port its PhD students so that they are 

attractive for the employment market due 

to their exceptional quality and skills. FOM 

therefore organises training courses for its 

PhDs in the areas of effi cient working, 

applying for a job, writing scientifi c Eng-

lish, functioning in the Netherlands, pres-

entation, and career planning. Upon 

request FOM also provides personal coach-

ing to researchers. In 2011 FOM devoted 

extra attention to the length of the PhD 

course with the aim of ensuring that the 

PhD is completed within the current period 

of four years. In total, FOM provided train-

ing courses for nearly 300 participants. 

Women in physics

This year FOM received the initial report 

from the Monitoring Talent to the Top in 

women holding a position in salary scale 

12 or higher had already risen to slightly 

over ten percent by the end of 2011. 

FOm/f 
In 2011 FOM awarded one FOm/f grant and 

one bridging grant. Furthermore FOM set 

up a brainstorming panel which, together 

with the FOm/f committee, made a detailed 

study into the background of two male-

dominated companies with a successful 

women-to-the-top policy. At the end of 

2011 an action plan was approved by the 

Executive Board, which must result in FOM 

realising its own objectives. 

The FOm/f committee has compiled a list 

of female physicist networks during the 

course of the year and several universities 

are using this to specifi cally draw the 

attention of female physicists to current 

vacancies. The list has been made available 

on the FOM website (under Projects and 

workgroups – Recruitment of personnel). 

All universities can make use of this list to 

recruit female candidates for a vacancy.

In the spring of 2010 FOM signed the 

women’s charter ‘Talent to the Top’ together 

with many other Dutch employers. With 

this FOM has committed itself to taking 

measures to acquire and retain more 

female talent in the organisation. The 

signing of the charter obliges FOM to 

formulate clear and measurable objectives 

and FOM believes it is particularly 

important to ensure these are feasible. 

Since 1998 FOM has maintained the FOm/f 

Programme in which it, for example, 

awards individual postdoc positions. The 

FOm/f Grant is for women who want to 

clearly shape their career within Dutch 

physics in the longer term. With this grant 

FOM supports female physicists at a crucial 

and vulnerable point in their career and 

gives them the opportunity to acquire a 

good foundation for their next career step. 

In addition to this, bridging grants can be 

awarded to faculties and research institutes 

who wish to appoint a woman to a tenured 

position. FOM contributes to this for a 

maximum period of fi ve years. 

13



Financial policy

In 2011 fi ve new Vrije Programma’s were 

awarded funding with a total budget of 

10.4 million euros over a period of fi ve 

years. Three new IPPs were also awarded 

funding totalling 2.7 million euros. In the 

Projectruimte call of autumn 2010, which 

was concluded in April 2011, a total of 16 

projects were awarded funding (of which 6 

in 2011) totalling 6.7 million euros. In the 

2011 calls of the Projectruimte 6.4 million 

euros of funding was awarded to 15 pro-

jects in the spring and 1 in the autumn. 

In 2011 FOM received 98.2 million Euros in 

funding, of which 75.2 million Euros from 

its principal fi nancier NWO and the rest 

(23.0 million Euros) as a result of collabora-

tions with third parties, government con-

tributions and other benefi ts. 

On 2 November the Governing Board of 

NWO awarded extra funding for 2012 to all 

NWO institutes. Nikhef received an addi-

tional 500,000 Euros and AMOLF and Rijn-

huizen both received an additional 400,000 

Euros. 

FOM’s most important fi nancial manage-

ment instrument is the budget, which is 

established for a period of several years. 

FOM only awards grants to programmes, 

projects and other activities if there is 

suffi cient fi nancial space in the budget. For 

each new strategic plan the Governing 

Board re-establishes the main areas in 

which FOM funds for research activities 

will be spent. 

The budget that FOM spends each year on 

exploiting FOM activities and investing in 

these mainly comes from the Divisional 

Board for Physics and the Governing Board 

of NWO. FOM also receives funding from 

the European Union, the Dutch government 

and from collaborating with universities 

and industry.

Looking ahead

In 2011 it became clear that the Dutch gov-

ernment would structurally redistribute 90 

million Euros per year for research and 

science. For example, 36 million Euros of 

this will go to large-scale research infra-

structures, 17 million Euros to research in 

the arts and social sciences, 5 million Euros 

to the humanities, 20 million Euros to top 

research schools and 10 million Euros to 

strengthening the impact of scientifi c 

research (STW).

NWO has indicated that the Ministry for 

Education, Culture and Science will struc-

turally reduce the basic grant for NWO. For 

FOM this meant savings of 1.8 million 

Euros had to be made in 2011, which was 

achieved by scrapping the Cross Discipli-

nary Programmes. It is not yet clear what 

the consequences of these major cutbacks 

will be for FOM over the coming years. 

Outreach & education 

FOM’s communication policy focuses on 

profi ling FOM as a nationally and interna-

tionally successful research organisation 

and on activities to promote physics 

among future researchers and other inter-

ested persons. To this end the external 

communication focuses on interested par-

ties and the media but also on students 

and potential FOM researchers. 

In 2011 FOM published more press releases 

than in previous years. FOM also used 

communication media such as Twitter and 

LinkedIn. 

Pupils & students
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Press releases by FOM

FOM funds various initiatives in primary 

and secondary education to make pupils 

enthusiastic about a degree in physics or 

the technical sciences. The Technology 

Tournament for primary school pupils and 

the Eureka Cup for high school pupils are 

two such examples. Furthermore, teachers 

can work one day a week at a FOM 

institute for a period of one year to gain 

experience of fundamental research. They 

can use their newly acquired knowledge to 

get pupils excited about physics. 

FOM has a vested interest in its PhDs 

having benefi ted from good undergraduate 

programmes. It therefore funds the study 

trips and symposia of the physics student 

associations. 

FOM has an extensive network of experts 

in a wide range of fi elds within physics and 

considers this network and forum function 

to be one of its tasks. For example, FOM 

facilitates networking opportunities by 

holding workshops at the start of each new 

research programme.

FOM’s best-known meeting is the annual 

congress Physics@FOM Veldhoven. On two 

days in January, physicists from throughout 

the Netherlands come together to hear 

about the latest developments, make 

contact with colleagues from related 

disciplines and industry, and be inspired by 

eminent speakers. Countless research ideas 

are born here!
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The interactive Fusion Road Show uses 

drama, live demonstrations and audience 

participation to bring fusion energy to a 

wider public. Since the premiere in 1999, 

the show has been performed hundreds of 

times in the Netherlands and abroad. Per-

formances have been given, for example, 

at the UNIS-UN conference in New York, at 

the Lowlands music festival, and during 

the open day of the European Parliament 

in Brussels. Besides high school pupils and 

the general public, the audience includes 

physics students, politicians, scientists 

and energy specialists. 

In 2011 the Fusion Road Show from the 

FOM Institute for Plasma Physics Rijnhui-

zen visited 24 schools and gave 38 shows. 

With this more than 4,000 pupils and 

teachers came into contact with nuclear 

fusion as a clean, sustainable and safe 

source of energy. During two fusion days at 

the University of Antwerp, the two com-

munication offi cers from Rijnhuizen gave 

shows for a further 2,400 Flemish and 

Dutch pupils.

In the High School Project on Astrophysics 

Research with Cosmics (HiSPARC), high 

school pupils measure cosmic radiation 

using a self-constructed set-up on the roof 

of their school. The results provide serious 

input for scientifi c research on cosmic par-

ticles. The measurement equipment is 

connected to a computer of a scientifi c 

institute. HiSPARC detectors have now 

been installed at schools throughout the 

Netherlands.

In 2011 a start was also made on a project 

to measure the direction of incident cos-

mic radiation with a single station. The 

software for the measurement stations has 

also been adapted, an enormous task that 

was necessary to accommodate a new ver-

sion of the electronics. There are now more 

than ninety measurement stations spread 

throughout the Netherlands. This year the 

FOM offi ce in Utrecht was also added to the 

list of measurement stations. In the reno-

vated reception of the building, where 

Technology Foundation STW is also 

located, a ski box with measurement 

equipment has been hung up and boxes 

have been placed on the roof. 

Teachers

During the school year 2011/2012 FOM has 

once again made ten positions of 0.2 fte 

available for a period of one year. All ten 

places have been taken: seven teachers 

have been placed at Nikhef, two at Rijnhui-

zen and one at AMOLF. In addition to this 

Nikhef has provided one extra position out 

of its own pocket. One of the teachers from 

a previous round from FOM received a 

‘Doctoral grant for teachers’ from NWO in 

2011. 

On 3 March the annual masters course par-

ticle physics for teachers took place at 

Nikhef. Following this, teachers could take 

part in a three-day excursion to CERN in 

September. Nikhef contributed to the costs 

of this programme which was attended by 

19 teachers

FOM has made a budget available to offer 

several secondary school teachers a 

part-time research position (with a year 

contract) at the three FOM institutes. The 

aim of this initiative is to give teachers an 

impulse in their own professional practice 

which will be benefi cial to their pupils. With 

this initiative FOM wants to develop links 

with schools and to encourage more pupils 

to study physics. 
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About FOM, 31-12-2011

 People in FOM
(number of personnel)

 89 permanent scientifi c staff

 163 postdocs

 480 PhDs

 360 support staff

 1090 FOM total

   Organisation of the research

 3 FOM Institutes: AMOLF, Nikhef & Rijnhuizen/DIFFER

 186 working groups at universities

 52 Vrije FOM-programma’s

 14 Industrial Partnership Programmes

 153 FOM-Projectruimte projects

   Annual output FOM

 78 PhD theses

 1447  scientifi c papers

 (refereed)

 2762 other publications

 7 patents

FOM’s fi nances

       Annual turnover 

90.3 million Euros 

SOURCE: FOM JAARBOEK 2011, FOM FINANCIEEL JAARVERSLAG 2011, FOM SOCIAAL JAARVERSLAG 2011

Contact
Foundation for Fundamental Research on Matter

Postal address: PO Box 3021, 3502 GA Utrecht, the Netherlands

Visiting address: Van Vollenhovenlaan 659, 3527 JP Utrecht, the Netherlands

+31 (0)30 600 12 11 | info@fom.nl | www.fom.nl
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