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Section 1 - Application details 

 
Title of the proposal* The Dutch Black Hole Consortium (DBHC) 

Main applicant Prof. dr. Stefan Vandoren (Utrecht University) 

E-mail S.J.G.Vandoren@uu.nl 

Correspondence preference ☐ Dutch 
 

NWA route(s) applicable to 
the research proposal  
 

Route 2: Building blocks of matter and fundaments of space and time 

Keywords (max. five)** Black Holes, Telescopes and Technology, Science Communication 

* This title should be the same as the title you enter in the online system, ISAAC. 
** You can enter the same key words in the online system, ISAAC.   
 
Section 2 - Research proposal 

Please note that the scientific summary of the proposed research should be entered in the online system, 
ISAAC. 
 
A total limit of 2000 words applies for section 2 (not including literature references) 
 
2a. Description of the proposed research 
Please provide a description of the proposed research. Include the aspects mentioned under criterion I (quality 
of the research proposal) in section 4.2 of the call for proposals. 

Description: 
 
 
Black holes are one of the most mysterious objects in the universe and have attracted much attention 
from scientists and society in general. They form from large imploding stars and have many strange 
properties. The gravitational force caused by black holes is so strong that they suck up all matter and 
stars around it that cross the point of no-return, the black hole horizon. Once falling into a black hole, 
one can never get out anymore. Light from inside the black hole horizon cannot escape to the outside 
world: black holes are black but we can see the light from stars and matter around it. Einstein’s theory 
of gravity describes certain properties of black holes, but eventually the theory will break down and new 
principles and laws will have to be discovered that will drastically change our understanding of the 
foundations of space and time, the forces of nature and the building blocks of matter. Finding those is 
the holy grail in the field and with the proposed “Dutch Black Hole Consortium” (DBHC), we create a 
new and unique national collaboration and plan of attack to achieve this goal.  
 
Black hole research has become a truly interdisciplinary activity that has posed outstanding challenges 
across the fields of astronomy, physics, mathematics and philosophy. In fact, it pushes boundaries  in 
high-tech industry and instrumentation relevant for telescope building on the one hand, and it 
galvanizes education, outreach and science communication programs on the other hand. The DBHC that 
we put forward in this proposal, will bring together scientists and partners from all these disciplines - 
universities, applied universities (“hogescholen”), NWO institutes, “TO2” and “RKI” institutes - to study 
and unravel one of nature’s greatest mysteries and to achieve the breakthroughs set out in this 
proposal. Our partners from industry and moviemaking collaborate in our program and provide 10% co-
funding. The game changers of Route 2 [2] play an essential role in our research program: telescopes 
and instrumentation, observations and experiments, theory and foundations, and finally education, 
outreach and diversity to make impact in society at large.  
 
Two types of telescopes will play an important role in this proposal, and will help us to “crack the black 
hole code”. They are the Event Horizon Telescope (EHT) [] and the gravitational wave telescopes such 
as the upcoming Einstein Telescope (ET). In both of them, DBHC members are playing an important and 
leading role. As with all large scale experiments, handling big data and a secure data analysis will be 
crucial on the road to discovery. 
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So far we have never been able to image black holes, but this is about to change due to the first results 
of the Event Horizon Telescope (EHT) that will be announced early 2019. It will provide the first and 
hopefully spectacular images of the supermassive black holes in the nearby galaxy M87, and later, of 
the supermassive black hole, Sagitarrius A*, in the center of our own galaxy. This will allow us to turn 
the galactic center into a laboratory for precision gravitational physics in the coming years. The close 
coupling between numerical simulations, theoretical studies and detailed observations will greatly 
improve our understanding of black holes in general and has the potential to lead to new discoveries 
and phenomena beyond Einstein’s theory of gravity. 
 
Complementary to the EHT are the gravitational wave telescopes. During the last two years, the 
LIGO/VIRGO collaboration [] has discovered black holes colliding and merging into one, thereby 
producing and releasing enourmous amounts of energy in the form of gravitational waves that can be 
detected here on earth []. These are spectacular measurements that led to the 2018 Nobel Prize in 
Physics []. DBHC members are playing a very important role in the VIRGO program, and The 
Netherlands is one of the main candidates for a next generation type of gravitational wave detectors, 
the Einstein Telescope. With such a telescope, we will see black holes (and neutron stars) colliding many 
times per day! The preparation for such an instrument involves cutting edge technology (cold silicon 
mirrors) and geological/seismic studies in the province of Limburg that form an important contribution 
to innovation and  knowledge utilization.  
 
The upcoming data from gravitational waves and the event horizon telescope make it an extremely 
exciting time for black hole research. For the first time in history, we are going to observe and study 
black holes in detail and test Einstein’s theory of gravity with great precision. Astrophysicists and 
theorists will have to confront their models with the new data and come up with a complete description 
of black holes, including very fundamental aspects of what is inside the black hole, and how the 
quantum laws of nature can be found and applied to black holes. It automatically will lead to deep 
questions about the nature of space and time that we want to address both at the theoretical, 
philosophical and mathematical level. Furthermore, a “black holes and society” program will be set up to 
use the new knowledge and data for educational purposes and outreach, and for graphical design and 
movie making, to speak to the imagination of young upcoming students and children, with the aim of 
raising talent and bringing societal diversity into the scientific community. The combination of all these 
aspects makes this a very exciting and challenging enterprise.  
 
It is fair to say that black hole research is entering a golden age now. The death of Stephen Hawking 
earlier this year (March 2018) showed how his work and legacy on black hole physics and the structure 
of the universe has made an incredible impact, way beyond the boundaries of academia, and leaving 
many unanswered questions for future generations of students and researchers. The national science 
agenda can provide the start and platform for the DBHC to set up a sustainable and long lasting 
institute on black hole research in The Netherlands and strengthen its world leading position in this field.  
On this large national scale, such an interdisciplinary consortium would be a primer and unique in the 
world, following up on the successful local Black Hole Inititiave at Harvard [] which we have contacted 
to be one of our international partners. 
 
The budget we propose is 5MEuro. About 1 MEuro goes to investment and infrastructure related to both 
the EHT and ET telescopes (2 modules). Another 1MEuro goes to applied universities, TNO and KNMI for 
developing the “black holes and society program”, silicon mirror technology and for geological and 
seismic studies respectively. We furthermore invest in an interdisciplinary team of 10 PhD students or 
postdocs, which amounts to approximately 2.5MEuro. Such a team of young researchers provides a 
unique opportunity to achieve important progress in this field across the disciplines. Finally 500kEuro is 
spent on knowledge utilization, internationalization, and program management. We have 550kEuro co-
funding. 300kEuro comes from a moviemaking company, Mirage 3D, who will use the data from the EHT 
to make a black hole movie for planetaria all around the world. 250kEuro comes from ASML for 
developing cold silicon mirrors relevant for the ET. All together our budget reflects a nice balance of 
80% fundamental research and 20% applied.  
  
Word count: 1182 

  
2b. Potential scientific and/or societal breakthroughs 
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Please address the potential scientific and/or societal breakthroughs. Include the aspects mentioned under 
criterion III in section 4.2 of the call for proposals.  

Description: 
 

Connection to Route 2 
 
Our proposal is designed with high potential for scientific discovery and societal impact: new 
astronomical and physical phenomena and the unraveling of deep secrets about the building blocks of 
matter, the fabric of space and time and ultimately the emergence of gravity and the universe itself. 
This is fundamental and curiosity driven research that speaks to the imagination of the public at large. 
Young students and children are fascinated by these topics and via science communication and 
outreach, they are often triggered and motivated to become the next generation of scientists. At the 
same time, in our journey to answering these fundamental questions, innovative technology will be 
developed that can lead to spin-off products with impact into society on its own. All these elements are 
core ingredients of Route 2, they play a central role in the national science agenda, and they are 
essential for the DBHC to achieve its ambition. 
 

Scientific breakthrough potential 
 
Being able to see the event horizon of a black hole will be a first in science and a game changer in 
gravity research. Studying the patterns of light-bending by black holes can test the current theories and 
may pave the way how to go beyond. Moreover, the physical and astronomical processes outside the 
horizon of a black hole are far from understood. The influence of black holes through the accretion 
process on the universe, the formation and properties of accretion discs and jets are actively studied by 
astronomers, astrophysicists and theorists.  Advanced computer simulations are essential in this study. 
With the DBHC, we expect to make major progress on these topcics and answer questions such as:  
how do supermassive black holes form, and do intermediate black holes exist and play a role in the 
formation of supermassive black holes?  
 
 
Gravitational wave interferometers provide detections of merging black holes which are and will be used 
to test Einstein’s theory at strong gravitational fields, and the DBHC is a strong partner in this research. 
The gravitational waves emerging from two colliding black holes provide information about their masses 
and spins, but potentially there could be signals that can test the no-hair theorem of general relativity 
and the second law of black hole thermodynamics.  Details of the ringdown signal and future 
observations might show new phenomena such as echo’s and other exotic effects, leading to new 
physics beyond Einstein’s general relativity, such as wormholes, firewalls or other quantum gravity 
phenomena. The quantum properties and paradoxes of black holes await breakthroughs from the 
theorists, and connect well to mathematical and philosophical questions about space and time. 
Historical-philosophical studies will also shed light on the question about the observability of  black holes 
(they are black!) and on the use of string theory as a theory for quantum black holes. 
 
 

The Black Hole and Society Program 
 
The DBHC will set up an extensive outreach program with measurable, quantifiable goals and 
deliverables. The applied universities are members of our DBHC and will contribute to our black hole and 
society program that consist of four themes: Education (T1), Black Holes and Data Visualisation (T2), 
Equity and Diversity (T3), and Public Understanding of Black Holes (T4). 
 
In T1, we organize master classes “Black Holes in the Classroom” [], and develop new educational 
material and training sessions for teachers and educators. In T3, we develop a pre-University academy 
program for students from underrepresented minorities/communities, and furthermore provide equity 
and diversity training sessions for the consortium members.  
 
Related to T2 and T4, we make our high-quality simulations of black holes available for public outreach 
and entertainment industry. We have an agreement with Mirage 3D (Den Haag, NL) and with Evans & 
Southerland (US) to produce a 0.5 M€ full-dome film in Ultra HD-2 (8K) about the EHT for planetariums 
around the world. Both companies are market leaders in the business and are willing to contribute 
300k€ for the film. The film and sequences from it will also be shown in the NOVA mobile planetarium, 
which is visiting most schools in NL and at pop and science festivals. 
 
 
 

Impact from Investment and Knowledge Transfer 
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Besides the black hole and society program, our proposal has a strong investment component with two 
modules contributing strongly to valorization and knowledge utilization. In one module, the DBHC 
contributes to the development of the African millimeter telescope (part of the EHT to be constructed) 
with an initial 10% share (=1MEuro, where 500kEuro comes from NWA and 500kEuro from other grants 
or contributions). In a second module, we invest 500kEuro on technology and development related to 
the ET. There is knowledge transfer between the DBHC and ASML, who co-fund 250kEuro for cold silicon 
mirror research relevant for the ET. Finally TNO and KNMI contribute greatly to spin-off research on 
seismic devices and geological studies.  
 
All together, the partnership between the DBHC (especially the EHT members, applied universities, 
Nikhef, KNMI and TNO) and the co-financers is a strong example of knowledge transfer, utilization and 
valorization. 
 
 
Word count: 829 

 
2c. Literature references 
 
 
 
 
 
Section 3 - The consortium 

 
3a. Composition of the consortium 
Please indicate the main applicant, co-applicant(s) and co-financing partners in the tables below. Per 
consortium member, a short CV of max. 0.5 A4 can be uploaded in the online system. Please add all the CV’s in 
one combined pdf file and upload this file as an attachment in ISAAC.  
 

Main applicant 
Name, title(s) Organisation Position Expertise 
Stefan Vandoren, 
Prof. dr.  

Utrecht University  Theoretical Physics, Black Holes and 
String Theory 

  

Co-applicant(s)* 
Name, title(s) Organisation Position Expertise 
Peter Jonker, Prof. 
dr. 

SRON/Radboud 
University 

 Astronomy 

Jan de Boer, Prof. 
dr. 

University of 
Amsterdam 

 Theoretical Physics, Black Holes and 
String Theory 

Heino Falcke, Prof. 
dr. 

Radboud 
University 

 Astronomy, Event Horizon Telescope 

Sera Markoff, Prof. 
dr. 

University of 
Amsterdam 

 Astrophysics 

Gijs Nelemans, 
Prof. dr. 

Radboud 
University 

  

Elena Rossi, 
Assoc. Prof. 

University of 
Leiden 

 Theoretical Astrophysics, Supermassive 
black holes 

Ralph Wijers, Prof. 
dr. 

University of 
Amsterdam 

 Astronomy 

Erik Verlinde, Prof. 
dr.  

University of 
Amsterdam 

 Theoretical Physics, Black holes and 
String Theory 
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Gerard ’t Hooft, 
Prof. dr. 

Utrecht University  Theoretical Physics, Black holes and 
Quantum Gravity 

Chris van den 
Broeck, Prof. dr.  

Nikhef/University 
of Groningen 

 Gravitational Waves and Black holes 

Samaya Nissanke University of 
Amsterdam 

 Astroparticle Physics, Gravitational 
Waves and Black holes 

Jeroen van 
Dongen 

University of 
Amsterdam 

 History and Philosophy of Physics 

Guido 
Bacciagaluppi 

Utrecht University   

Miranda Cheng, 
dr. 

University of 
Amsterdam 

 Mathematics and Theoretical Physics 

Pedro Russo University of 
Leiden 

 Science communication, Knowledge 
Utilization and Outreach 

Frank Linde, Prof. 
dr. 

Nikhef/University 
of Amsterdam 

  

Xxx applied univ 
and more … 

   

*Please add a row for each co-applicant. 
 

Co-financiers partner(s) 
Name, title(s) Organisation Position Expertise 
Robin Sip, CEO Mirage 3D  Filmmaker 
ASML    
    
*Please add a row for each co-financing partner. 
 
3b. Description of the consortium (max. 1000 words) 
Please give a description of the consortium. Include the aspects mentioned under criterion II (quality of the 
consortium) in paragraph 4.2 of the call for proposals. 

Description: 
The Dutch Black Hole Consortium is a  
 
Word count: 
 
 
Section 4 - Cost estimates 

 
4a. Budget range requested budget 
Please indicate which budget range applies to your application 
☐ 0,5 – 2 M€ 
☐ 2 – 5 M€ 
☐ 5 – 10 €M 

 
4b. Estimated budget 
You are requested to provide an estimation of the required budget. Please see section 3.2 of the call for 
proposals regarding which costs can be covered.  
 
Estimated budget requested from NWO 

Type of costs Description (describe very briefly number and type of 
staff members, type of equipment, type of investment, 

Total 
estimated
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etc.) amount (€) 

Personnel   
Materials   
Investments   
Knowledge utilisation and 
entrepreneurship 

  

Internationalisation and MfC   
 

Program Management   
Total budget requested from NWO (a)  

Expected co-funding* 
Name partner Type of costs In cash or in kind Total 

estimated 
amount (€) 

Robin Sip/Mirage3D    
    
    

Total co-financing (b)  
Total estimated project budget (a plus b)  
* Please state the name of the partner, the type of costs and type of co-funding (in cash or in kind) as 
well as the expected amount of co-funding. At this stage, for each co-financing partner a statement of 
intent regarding the co-funding should be submitted. 
 
Section 5 – Other  

 
5a. Signature 
� By submitting this form I declare that I satisfy the nationally and internationally accepted 

standards for scientific conduct as stated in the Netherlands Code of Conduct for Scientific 
Practice 2014 (Association of Universities in the Netherlands). 

 
Main applicant: Prof. dr. Stefan Vandoren 
Place: Utrecht 
Date: 
 
Before you submit the pre-proposal in ISAAC you will be asked to sign the application electronically. 
-------------------------------------------------------------------------------------------------------------------- 

Deadline for submitting the pre-proposal: September 11, 2018, 14.00 hours CEST 
 
Please submit the application to NWO (pdf format is required!) via the online application system ISAAC, 
which can be accessed via the NWO website. The application must be submitted from the account of the 
main applicant. For any technical questions regarding submission, please contact the ISAAC helpdesk 
(isaac.helpdesk@nwo.nl). 
 
Instructions regarding the attachments  

The necessary attachments (CV’s and letters of intent) should be uploaded separately from the pre-
proposal form to the online system.  
 
CV’s: Per consortium member, a short CV of max. 0.5 A4 can be uploaded in the online system. Please 
provide all the CV’s in one combined pdf file. 
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Statement(s) of Intent: for each co-funding partner a statement of intent regarding the co-funding 
should be submitted. A template is available on the funding page of the NWA-ORC call. Please upload 
each letter of intent as a separate file. 
 


