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National funding 
structure
and plans for future collider R&D
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The makings of a large 
experiment
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you know it already but…



Everything starts with a scientific challenge
Conceiving a HEP project

Good 
idea
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Conceiving a HEP project

Feasibility studies, 
simulation, 

prototypes(?)…

Everything starts with a scientific challenge

Good 
idea

Good 
idea

Site infrastructure, 
geopolitics, geology

Good 
idea

Good 
idea
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Good 
idea

People: scientists 
Modest resources

Exploratory phase
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Host country candidate 
Enormous resources

Feasibility studies, 
simulations, 

(prototypes?)…

Host country candidate 
Enormous resources

Involves high instances of governments: 
site infrastructure, geopolitics, geological 

studies …
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Conceiving a HEP project

People: scientists 
Modest resources

Feasibility studies, 
simulations, 
prototypes…

Host country candidate 
Sizeable resources

Everything starts with a scientific challenge

Good 
idea

Site infrastructure, geopolitics, 
geological studies …

Exploratory phase

Detectors 
concept

Detectors
R&D/Design phase
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Conceiving a HEP project

People: scientists 
Modest resources

Everything starts with a scientific challenge

Detectors

People: scientists, 
technical staff
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Feasibility studies, 
simulations, 

(prototypes?)…

Host country candidate 
Enormous resources

Involves high instances of governments: 
site infrastructure, geopolitics, geological 

studies …

Simulations, engineering, 
professional design, 

prototypes…

…expertise, new 
technologies, scientific 

interests…

Research groups 
Sizeable resources

Good 
idea

Exploratory phase

Detectors 
concept

R&D/Design phase
Detectors

Detectors

Detectors

Detectors



Conceiving a HEP project

People: scientists 
Modest resources

Feasibility studies, 
simulations, 

(prototypes?)…

Host country candidate 
Enormous resources

Ideas take shape: concept becomes a project

Good 
idea

Involves high instances of governments: 
site infrastructure, geopolitics, geological 

studies …

Exploratory phase

R&D/Design phase

Detectors 
concept

People: scientists, 
technical staff

Simulations, engineering, 
professional design, 

prototypes…

…expertise, new 
technologies, scientific 

interests…

Commitment!!

Resources at all levels 
(countries, labs, groups, 

individuals) 
must be granted

Collaborations 
established

Planning, reviews

documentation


phase
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Research groups 
Sizeable resources

The real is about 
to start



Collaborations!
Conceiving a HEP project

Letter of Intent

Memorandum of Understanding

Commitment!!

Agreements

Collaborations 
established

Planning, reviews

documentation


phase
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Collaborations!
Conceiving a HEP project

Letter of Intent

Memorandum of Understanding

Technical Design Reviews
Commitment!!

Agreements
Final choice of detector concepts

to a large extent driven by 
proponents resources 

financial & technical

Collaborations 
established

More planning, 


more reviews…

construction phase

Planning, reviews

documentation


phase

From words to action: 
resources need to be 

available

Role of 
Collab 

members 
established
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Collaborations!
Conceiving a HEP project

Letter of Intent

Memorandum of Understanding

Technical Design Reviews
Commitment!!

Agreements
Final choice of detector concepts

to a large extent driven by 
proponents resources 

financial & technical

Next: story of ATLAS Collaboration

Collaborations 
established

More planning, 


more reviews…

construction phase

Planning, reviews

documentation


phase

Role of 
Collab 

members 
established
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Physics 
exploitation!

From words to action: 
resources need to be 

available



ATLAS Collaboration
Conceiving a HEP project

http://www.scholarpedia.org/article/The_ATLAS_experiment
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Collaborations!
Conceiving a HEP project

In particle physics experiments, the discovery of increasingly more massive particles 
 has brought deep understanding of the basic constituents of matter and of the  
fundamental forces among them. In order to explore Nature in its deepest elementary  

secrets, the Large Hadron Collider (LHC) was built at CERN, Geneva.” 

“The initial ideas for LHC detectors and their physics potential were  
studied in 1984 at a workshop in Lausanne bringing together experimental and 
theoretical physicists and accelerator experts.

http://www.scholarpedia.org/article/The_ATLAS_experiment

Good 
idea

Exploratory phase
R&D/Design phase

Detectors 
concept

Collaborations 
established

Planning, reviews

Role of 
Collab 

members 
established

Construction phase
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documentation
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Collaborations!
Conceiving a HEP project

“The ATLAS Collaboration was born in summer 1992 from the merging of two (…) 
working groups which both developed detector concepts based on a toroidal muon 
magnet configuration. ATLAS submitted in October 1992 a Letter of Intent to the new 
CERN LHC Experiments Committee (LHCC) proposing a general-purpose experiment 

for the LHC.”

http://www.scholarpedia.org/article/The_ATLAS_experiment

Good 
idea

Exploratory phase
R&D/Design phase

Detectors 
concept

Collaborations 
established
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Role of 
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Construction phase
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Collaborations!
Conceiving a HEP project

“The LoI contained a number of conceptual and technical design options that 
needed to be narrowed down over the course of the following years, including the 
critical choice of the superconducting toroid magnet system. 

The detector concept was basically settled by the time of the submission of the 
Technical Proposal (TP) to the LHCC in December 1994, which also reduced cost 

wherever this was possible.”

http://www.scholarpedia.org/article/The_ATLAS_experiment

Good 
idea

Exploratory phase
R&D/Design phase

Detectors 
concept

Collaborations 
established

Planning, reviews

Role of 
Collab 

members 
established

Construction phase
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documentation
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Collaborations!
Conceiving a HEP project

“The project was formally approved in January 1996, and the budget for the full 
construction was established with an expenditure ceiling set at 475 MCHF …  

Only a small fraction of the funding, shared among all partners of the project, was 
centrally available.  

Detector components were built all over the world in the collaboration Institutes and 
local industries, under their responsibility, and then delivered to CERN as ‘in-kind’ 

contributions to the ATLAS detector.”

http://www.scholarpedia.org/article/The_ATLAS_experiment

Good 
idea

Exploratory phase
R&D/Design phase

Detectors 
concept

Collaborations 
established

Planning, reviews

Role of 
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established

Construction phase
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documentation


phase



Structural organisation 
of science 

& funding possibilities 
in the Netherlands
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Science in the Netherlands
Structure in a nutshell

You

I

Us

NWO institutes 
(Nikhef)

Dutch Research 
Council 
(NWO)

Ministry of 
education, culture 

and science

The Netherlands 

🇳🇱
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belongs to
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(we pay 
taxes!)

gives money to



Science in the Netherlands
I - Ministry of education, culture and science
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Not too relevant for us, FCC not in NL



Science in the Netherlands
II - Dutch Research Council NWO  
      (Nederlandse Organisatie voor Wetenshappelijk Onderzook)

Infrastructure
     

Digital research and data infrastructure (e.g. 
Computing time on National Computing 
Facilities)

Scientific Infrastructures, small or large-scale
Linked to the National scientific strategy
Infrastructure of interest: particle detectors
Calls typically ~2 years 
“permission” (and need) applications ~10 years
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Open Competition

small scale (M): 


PhD/postdoc (max 2)


once a year


larger scale (XL):


PhD/postdoc (~10)


some material


every two years

Talent Programme 

Veni: 


own salary (postdoc)


Vidi/Vici (tenure track/ tenured):


small research group


also (applied sciences):
    Collaboration with knowledge users and society
    Practice-oriented research

Funding lines 

mostly suitable for physics 
exploitation and modest hardware 
projects

‘the’ grant category to 
build a HEP experiment!



• ERC ⬄ Talent programme (tenure track/tenured)


• Synergy grant ⬄ Open competition


• Marie Skłodowska-Curie ⬄ Talent programme (postdoc)


• European Research Infrastructure ⬄ Infrastructure

European-equivalent grants
External funding possibilities

https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-search

https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/research-infrastructures_en

https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/marie-sklodowska-curie-
actions_en
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https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-search


Science in the Netherlands
III - NWO-I, Institutes Organisation of NWO (nine)

https://www.nwo.nl/en/governance-and-organisation

❤
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Science in the Netherlands
III - NWO-I, Institutes Organisation of NWO (nine)

“Mission budget”


scientific (permanent) staff


scientific (temporary) postdocs & PhD


technical staff


resources - computing, travel, materials…


administrative personnel


technical departments,             … managed by NWO-I directorate
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Science in the Netherlands
III - Nikhef as NWO-I
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Science in the Netherlands
III - Nikhef as NWO-I
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III - Nikhef as a NWO-I and National Consortium
Science in the Netherlands

Funds: mostly personnel

(with exceptions)
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Science in the Netherlands
NL subatomic physics activities managed by Nikhef

You

I

Us

NWO institutes 
(Nikhef)

Dutch Research 
Council 
(NWO)

Ministry of 
education, culture 

and science

The Netherlands 

🇳🇱
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Got an 
idea?

fits the budget? 

fits the budget? 

convince Nikhef!
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Got an 
idea?

outreach

     public 
opinion

fits the budget? 

fits the budget? 

what is typically 
granted?

convince Nikhef!



NWO decision-making role
“Long-term” (?) strategy


Nationale Wetenschapsagenda 

(NWA)


All sizeable commitments  
must fit into a NWA route 

including new (large-scale) infrastructure 
as a HEP experiment
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(link from the Ministry page)

https://www.nwo.nl/onderzoeksprogrammas/nationale-wetenschapsagenda


NWO decision-making role

33

Million“Euros” question 

for Early Career:   

How are the routes defined?

(link from the Ministry page)

“Long-term” (?) strategy


Nationale Wetenschapsagenda 

(NWA)


All sizeable commitments  
must fit into a NWA route 

including new (large-scale) infrastructure 
as a HEP experiment

https://www.nwo.nl/onderzoeksprogrammas/nationale-wetenschapsagenda


NWO decision-making role
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Role of outreach 

keep societal 
interest in 
fundamental 
physics

Routes goal:   

to answer 140 
questions 

emerged from 
society



NWO decision-making role
https://www.nwo.nl/en/researchprogrammes/dutch-research-agenda-nwa/innovation-and-networks/cluster-questions/
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Our route! Our questions!



Few examples
NL Subatomic Physics experiments at different 
phases
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Back to our line
Selected examples

Good 
idea

Exploratory phase
R&D/Design phase

Detectors 
concept

Collaborations 
established

Planning, reviews

Role of 
Collab 

members 
established

Construction phase
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Randomly chosen!  
Nikhef program is vast

documentation


phase

Physics 
exploitation



Back to our line
Selected examples

Good 
idea

Exploratory phase

38

Host country candidate 
Enormous resources

Involves high instances of governments: 
site infrastructure, geopolitics, geological 

studies …



Huge investmentEinstein Telescope
https://www.government.nl/ministries/ministry-of-education-culture-and-science/news/2023/10/17/government-takes-next-step-towards-bringing-einstein-telescope-to-the-netherlands

Ministry of 
education, culture 

and science

ET

12 MEUR

42 MEUR

870 MEUR
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Experiments with (almost) no cost
On the other side of the spectrum
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NWO-I 
(Nikhef)

Dutch 
Research Council 

(NWO)

https://www.nikhef.nl/en/news/faser-catches-first-neutrinos-straight-out-of-proton-collisions-in-atlas/
Scientific personnel

Physics 
exploitation



LHC experiments
Just while we speak…

R&D/Design phase

Detectors 
concept

Collaborations 
established

Planning, reviews

construction phase

Role of 
Collab 

members 
established

Construction phase
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Commitment!!
changing phases

Physics 
exploitation

Upgrades

guaranteed by  
NWO/Nikhef

Resources at all levels 
(countries, labs, groups, 

individuals) 
must be granted



LHC upgrades
Just while we speak…

R&D/Design phase

Detectors 
concept

Collaborations 
established

Planning, reviews

construction phase

Role of 
Collab 

members 
established

Construction phase
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NL, as most LHC countries


working hard throughout the Summer!!! 
to guarantee resources 


enable strong participation 
in HL-LHC


paves the way for future 
facilities

Grant call:



• Future colliders in exploratory phase and we are not hosts! Not the moment for funding request!


• Full Nikhef support to our involvement at the exploratory phase

• need more resources for next phase (R&D/design) ? NWO funding lines, mission budget


• Dutch history: good score in recent experiments at various phases

• “commitment” process expected to be smooth


• Roadmap for Large-Scale Reseach Facilities grant in 2024  embraces future generation of colliders

• scope: new (tracking) technology for future detectors

• schedule: running period 2025-2035


• good timing e.g. for next CERN-project-specific request 


• What is a good plan? remain relevant !

Plans and funding possibilities for future colliders
Finally to the main topic
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remain at the frontier of experimental physics / deliver best physics output in HL  
play active role in European Strategy  /  keep NWA route alive


