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Why is outreach so important?
What we say: What people (might) hear:

We will swamp you with gravitational radiation.

We’ll build a factory 
complex in your beautiful 
landscape.

Your living costs will 
become much more 
expensive!

We will put dangerous 
materials in the ground, 
making your cows sick!

We are going to use your  
money to study things  
only we understand.

“We’re going to learn a lot more 
black holes and neutron stars!”

mailto:gideon.koekoek@maastrichtuniversity.nl
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Smörgasboard of activities (from ET@EMR)
* Regular townhall meetings in municipalities  

* Science festivals  

* Presentations to professional stakeholders  
(representatives of Governement, etc.) 

* Visits by ambassadors, members of 
parliament, regional/national/international 

politicians 

* Visits to/from schools, teachers, etc. 

* Contributions to tv-items, radio,  

* ETroadshow (starts next week in Belgium) 

* Many, many more. 
 open.spotify.com/

show/
28LsAhQFy5t5MIKEreC4
JA
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▪ .. A new window to the universe 

▪ .. technological spin-off 
  

▪ .. collaboration between 
countries 

▪ .. attractor and connecting point 
for talent

What to convey about gravitational wave science

Connection
Academia 

Technology & industry 

Education
4
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EINSTEIN TELESCOPE 
EDUCATION CENTRE

DISCOVERY MUSEUM

www.einsteintelescope-emr.eu/blog/2024/06/26/einstein-telescope-education-centre-officieel-geopend/

• www.maastrichtunivers
ity.nl/events/maastricht-

gravitational-
inspiration-curriculum-

magic

www.dbhc.nl/
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Can we offer gravitational wave 
science to (secondary) education?

“GW science is too difficult for 
secondary education.” 

 
 

“GW science is too niche.”

A typical curriculum has ~ 80% overlap with 
gravitational wave science!

Two misconceptions to be removed:

mailto:gideon.koekoek@maastrichtuniversity.nl
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https://www.laserlabs.org/spacetimequest.php

Build your own GW detector. 
 
Toggle mirror weight, suspensions, 
temperature, location, lasers, etc. 

All concepts are high-school 
physics based 
 
Finite resources, so choose wisely! 
 
After choices made, app presents 
Mpc 

Example: Spacetime Quest

(more examples to follow, e.g. ETEC)

mailto:gideon.koekoek@maastrichtuniversity.nl
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The theory is difficult, so what method to use?

• Metaphors   • Let the mathematics do the talking!  
<latexit sha1_base64="vVtGSQXV77/0+35Yz/bUT0SV3fM=">AAACCXicbVC7TsMwFHV4lvIKMLJYVEgMUCWoAhakChbG8uhDakLlOE5r1XGC7SCqqCsLv8LCAEKs/AEbf4PTZoCWI1k6Pude3XuPFzMqlWV9GzOzc/MLi4Wl4vLK6tq6ubHZkFEiMKnjiEWi5SFJGOWkrqhipBULgkKPkabXP8/85j0Rkkb8Rg1i4oaoy2lAMVJa6pjwGp5Ch3IF/dvKA3T2oSPvhEoPusPscwU7ZskqWyPAaWLnpARy1Drml+NHOAkJV5ghKdu2FSs3RUJRzMiw6CSSxAj3UZe0NeUoJNJNR5cM4a5WfBhEQj+900j93ZGiUMpB6OnKEKmenPQy8T+vnajgxE0pjxNFOB4PChIGVQSzWKBPBcGKDTRBWFC9K8Q9JBBWOryiDsGePHmaNA7L9lHZvqyUqmd5HAWwDXbAHrDBMaiCC1ADdYDBI3gGr+DNeDJejHfjY1w6Y+Q9W+APjM8ffHCXqg==</latexit>
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Reconnecting dots

“Gravity is a stretched surface, like a 
heavy object on a trampoline”

<latexit sha1_base64="O3fahPFcCD4tSdSrEAfKWrLTuv4="></latexit>
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Mass measures how much an object speeds 
up due to gravity 

 
Mass measures how much an object does 

not like to speed up

Gravitational motion is universal!

Reconnecting dots:



Reconnecting dots:



Learning Reconnecting 
dots

Remembering

Understanding

Applying

Analysing Evaluating Designing

Amazement / curiosity

What did we do here?



How to reconnect dots: start with curiosity.

www.youtube.com/watch?app=desktop&v=2JgatLA6pJM&t=0s

I think that the thing that is 
singularly the biggest problem, 
(….) that is so obvious to me is 
that young kids, five-seven 
years old are incredibly curious, 
they keep pestering you with 
questions and they want to 
know everything. But then the 
kids who come to CalTech, they 
don’t ask questions anymore. 
They ask questions on how to do 
their homework. Somehow in 
our educational system, we kill 
curiosity.

Around 1:10:00 mark

https://www.youtube.com/watch?v=2JgatLA6pJM


The Einstein Telescope Education Centre

EINSTEIN TELESCOPE 
EDUCATION CENTRE

DISCOVERY MUSEUM

www.einsteintelescope-
emr.eu/blog/2024/06/26/

einstein-telescope-education-
centre-officieel-geopend/
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Part 2:  
Follow interactive lecture

Part 3: do workshops  

Part 4: Report 
on findings 

Part 1:  
Watch 3D-movie



• Interferometry  
Perform distance measurements 
using laser light

• Noise mitigation 
Use Newtonian mechanics to 
dampen vibrations

• Data-analysis  
Find and identify black hole collisions 
in data (we’ll see it in a bit)

• Geophysics 
Acoustic investigations of soil 

Einstein Telescope is perfectly suitable for 
school classes!
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ETEC: been running for a year+ now.

• About 25 classes have visited ETEC, mostly from the 
Netherlands/Limburg. This amounts to about 500 students 
(and counting).

• Reactions have been very positive, both from teachers as 
from students.

• ETEC is in talks to have structural visits from Germany and 
Belgium classes as well.

• ETEC has recently been opened to general public as well.

• (prospective): ETEC @ home is being developed by UM and 
the Leuven Gravity Institute.

• (prospective): Grant (GK, Flemish parties) is pending to hire 
a researcher to do measuring of efficacy of ETEC.

• (prospective): Build hosting of students all over Europe (AI, 
but will also require native speakers). 

..to great success!

How much?  
Ask PhD candidate Emma Prins in ~year

mailto:gideon.koekoek@maastrichtuniversity.nl


• ~ 30 high school teachers from 
the countries in ET-consortium.


• 7 days, 6 nights,  
local hosting in EMR region.


• Training in physics, technology, 
and didactics.


• Back home: start local teacher 
communities.

MaGIC: European teacher training

www.ligo.caltech.e
du/WA/page/lho-
ipa-pd

Funded locally by the Gouvernement of the 
Province of Limburg



• Mornings:  Theory 
(“what is the physics”?). 


• Afternoons: Didactics 
(“How do I tell this to my 
students”?). 


• Evenings: Social activities 
(“Building learning communities”).

MaGIC week programme: themes and activities

+Many more contributors, to build European community. 
(Feel welcome to contribute! If so, contact me @ fse-magic@maastrichtuniversity.nl)



MaGIC week programme: themes and activities



Last ET meeting, preparations being done

• Programme written with didactical experts  
Collaboration between UM, LIGO, Perimeter, UCLL.  
Programme, speakers, and registration information 
on our website: 
www.maastrichtuniversity.nl/events/maastricht-gravitational-inspiration-
curriculum-magic

• Communications have been distributed 
Created by the graphical professionals, distributed 
widely (e.g. by the Netherlands embassy’s). MaGIC 
is Ministry of Education endorsed

• Registrations are now open 
Taking in first registrations; about 90% of the spots 
are now filled.

• Official kick-off event: 19th of June  
Opening by deputy governor Stephan Satijn and GK, 
at Chateau Neercanne at the Belgian border. 
 



Triangular measurements were done: 
 

* Pre- and post misconceptions 
* Understanding and willingness/

applicability 
* Panel discussion afterwards. 

 
BARRIERS REMOVED
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The future of MaGIC

Measuring efficacy;  
report in peer reviewed 

journals

Implement tweaks,  
request additional 
funding for online 

platform

Pilot;  
Welcome first group

Fall ‘25January ‘25 Summer ‘25 Spring ‘26

Structural  
funding?

Summer ‘26

Welcome second group

Fall ‘26

now

}
• MaGIC has funding for two years (2025, 2026), 

but is intended to obtain structural funding.  

• I expect this to happen when the location for 
Einstein Telescope has been decided and 
construction begins. 

• This gives two years to show a successful proof 
of principle. Measurements of efficacy will be 
performed. 

• Discussion currently with Perimeter institute, to 
share best practices with their E+ programme, to 
make intercontinental connections.

mailto:gideon.koekoek@maastrichtuniversity.nl
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Winter MaGICs

Measuring efficacy;  
report in peer reviewed 

journals

Implement tweaks,  
request additional 
funding for online 

platform

Pilot;  
Welcome first group

Fall ‘25January ‘25 Summer ‘25 Spring ‘26

Structural  
funding?

Summer ‘26

Welcome second group

Fall ‘26

now

• Local MaGIC initiatives in ET countries, 3 days each. 

• Removing language barriers and allowing tweaking to local communities 

• Off-season: take place in Jan, Feb 2026. 

• Local organisers get to become MaGIC Ambassadors (MaGICians), and return 
to the Summer editions in Maastricht to help train next cohort 

• Overarching goal: create European network of trainers, with online shared 
resources. Proposal for funding for MaGIC network is pending.

Winter-MaGICs in Flanders, 
Netherlands have been funded; 
the Winter-MaGICs in Germany 
and Wallonia are bing discussed 

as we speak.  
 

Update next ET Consortium 
Meeting.

mailto:gideon.koekoek@maastrichtuniversity.nl
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• More waveforms, more signals, false positives, 
additional physical parameters 


• Additional practice exercises  
and built-in explanations


• Translations into German,  
English, French, Italian, Polish , ..


• Measuring of retention and go-backs


• Data collected by ETEC; provide input for 
research on efficacy, longitudinal retention, and 
improvement of workshop

DA workshop: Home/classroom version

Funded!

https://staging.dataworkshop.discoverymuseum.nl/en

mailto:gideon.koekoek@maastrichtuniversity.nl
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• Outreach is a vital part of our jobs:  
to connect stakeholders, attract talent, and to maintain goodwill 
from the general public.


• Education is the gift that keeps on giving: 
Remove the barriers by creating ownership, making them feel like 
explorers and scientists, and actively stimulate curiosity (e.g. by 
using the reconnecting dots methodology)


• Examples include:  
- Einstein Telescope Education Centre:  
- Data-analysis workshop across Europe 
- International teacher professionalisation MaGIC  
- Many more from other ET members


• Prospects: - Winter-MaGICs are coming, starting first iteration of 
European network, with funding pending. I invite other parties to 
join.  
ETEC @ Home, international online platform for GW education 

Conclusions & prospects

Gravitational wave science and Einstein 

Telescope offer great opportunities for GW 

outreach, STEM education and teacher 

professionalisation, strengthening our 

position in society, and hugely boosting the 

goodwill of general public and stakeholders, 

to the benefit of all the GW community.

mailto:gideon.koekoek@maastrichtuniversity.nl


Thank you!  

 
 

Einstein Telescope Education Centre: 
www.discoverymuseum.nl/activiteiten/etec/ 

 

MaGIC durriculum: 
www.maastrichtuniversity.nl/events/maastricht-

gravitational-inspiration-curriculum-magic 

gideon.koekoek@maastrichtuniversity.nl 
 

www.maastrichtuniversity.nl/gideon.koekoek
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