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ABSTRACT 

The Fusion Expo is a travelling exhibition presenting various aspects of fusion research 
such as: fusion as a natural phenomenon and energy source, fusion as an European research 
project, history of fusion research, European research facilities, ITER, plans toward 
development of a fusion power plant and technological, environmental and sociological 
aspects of this energy source. Main target group of this exhibition is general public in Europe 
– mediators such as journalists, teachers, decision makers, students, taxpayers and voters. 

Since the beginning of Fusion Expo support actions under EFDA (European Fusion 
Development Agreement) in 2008, the Fusion Expo has been the responsibility of the 
Slovenian Fusion Association (SFA). Since then we are trying to bring it to visitors on most 
interactive way. 

The paper will present activities in 2011 and 2012, description of hands on experiments 
and challenges of Fusion Expo support actions under EFDA. 

1 INTRODUCTION 

Fusion Expo team (see picture below) worked in the past year on mission statement 
which definition should clearly define the purpose and goals of travelling exhibition.  

 

Figure 1: Fusion Expo Team 

Mission statement »Fusion energy is as an environmentally acceptable, safe and 
sustainable energy source. We present fusion research and technology and its future use to the 
citizen of Europe.« Mission statement and guidelines will ease the decision as to whether 
some event can be judged as promising or should be declined. Carefull selection of host and 
venue is very important for the success of events. 
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In 2010 EFDA started with a project – hands on experiments, which are going to be an 
important part of Fusion Expo. A description of new hands on experiments is in chapter 3. 

2 ACTIVITIES IN PERIOD 2011-2012 

Based on the timetable of the EURATOM-MESCS1 proposal, schedule of the Fusion 
exhibitions for 2011 and 2012 was made. From 1st August 2011, three exhibitions (Maxi 
Fusion Expos) and five events were completed. The schedule was based on proposals for 
hosting from associations and other organizations. Locations of these exhibitions and events 
are marked with Fusion Expo flag on the map.  

 

Figure 2: Locations of Fusion Expo events 

The first action was supporting participation in international event (Fusion Road Show 
with a mellator) in Biddinghuizen in the Nederlands (3 days event). The festival visitors 

                                                 
1 MESCS – Ministry of Education, Science, Culture and Sport 
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stayed at the fusion stand for 10 minutes on average, and the entire exhibit drew 10.000 
people during the three day festival. 

Some parts of expo (different models) were presented on the show “Plasma’s. Fusie! 
Energie?” in November 2011 at the Antwerp University. The mellator, the repulsive target, 
the bicycle man-powered power plant and the JET poster were received by the schools with 
great enthousiasm. The Fusion Expo items contributed to the hands on experience of the 
scientific principles which was explained and demonstrated in the classroom and during the 
show. 

Hands-on experiments (roller coaster, turntable, remote handling and smoke gun) were 
presented to the audience for the first time during open day of Jozef Stefan Institute (JSI). 
Hands-on experiments were located on the site of Reactor Centre (Nuclear Training Centre), 
were basic principles were explained by experienced fusion scientists. In front of main 
premises of JSI was a stand with Fusion Expo truck, mockups and man-powered power plant 
(bicycle). 

 

Figure 3: Open day of Jozef Stefan Institute with Remote Handling experiment 

Year 2012 started with Maxi Fusion Expo in Nancy (Faculty of Sciences & 
Technologies Vandoeuvre). The mobilization of researcher teams but also of high school 
professors and local educational authority shows a major interest for this topic. 

Second exhibition in 2012 (Maxi Fusion Expo) was hosted by the "Centre de Culture 
Scientifique (CCS) de l'Université libre de Bruxelles" in Charleroi from March 16 to April 20. 
Science festival "Printemps des Sciences" was also very interesting for youngsters – 
especially 3D movie.  

In April 2012 the new Remote Handling Experience exhibit, which simulates the 
maintenance operation at JET, was a central attraction at the EFDA stand in the Conference 
Expo in Maastricht. 

Third Maxi Fusion Expo was organized in exhibition centre Visiatome - CEA Marcoule 
UCCAP from 12th May – 8th July, 2012.  
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In June was an event – Public Information Network (PIN) yearly meeting, which was 
organized in Culham from 14 to 15 June. Fusion Expo team sent hands on experiments, which 
were presented to PIN members and other visitors of Culham centre.  

Events realized in 2011 and 2012 are listed in the table below and are also published on 
the Fusion Expo web pages http://www.efda.org/fusion-expo/ and http://www.fusion-expo.si. 

Table 1: Fusion Expo events in 2011 and 2012 

Host / Event 
Type of 

participation 
Place Date 

Number of 

visitors 

Lowlands music 
festival  

Fusion Road 
Show 

Biddinghuizen, The 
Netherlands 

19th - 21st August, 
2011 

10.000 

Fusion show 
“Plasma’s. 
Fusie! 
Energie?” 

Some parts 
of the Expo Antwerp, Belgium 

17th - 
23rd November, 
2011 

3.800 

Plasmas chauds Maxi Expo Nancy, France 26th January – 6th 
February, 2012 1.200 

Science festival 
"Printemps des 
Sciences" 

Maxi Expo Charleroi, Belgium 16th March – 20th 
April, 2012 1.400 

Jozef Stefan 
Institute open 
day 

Hands on 
experiments 

Ljubljana (two 
locations) 24th March 2012 500 

2nd European 
Energy 
Conference 

Part of expo, 
Remote 
handling 

Maastricht, The 
Nederlands 

17th – 20th April, 
2012 60 

Visiatome Maxi Expo Marcoule, France 12th May – 8th July, 
2012  

Internal Event, 
PIN meeting 

Hands on 
experiments Culham, UK 14th – 15th June, 

2012  

3 HANDS ON EXPERIMENTS 

The Hands on experiments project was one of very important steps into updating Fusion 
Expo. Experiments are suitable for Fusion Expo target groups, like children, students, families 
and others as good support to understand fusion.  

3.1  Roller Coaster 

The exhibit simulates a fusion reaction of two nuclei. A visitor must put a magnetic ball 
in front of both of their inner end and pull back the handles (there is a little piece of wood 
containing a magnet to pull the ball there if it doesn't roll there by itself). There are notches on 
the shaft of the handle, a visitor should pull back both handles to the same distance - same 
notch (this means the same force by the spring). Two persons are needed for the use of this 
exhibit. Next step is to release both handles at the same time, and then the balls meet in the 
middle of the top part of the roller coaster. It is important to find the right force, because if the 
force is not enough the balls do not reach the top. If the force is too large the balls bounce 

http://www.efda.org/fusion-expo/
http://www.fusion-expo.si/
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back (this models the effective cross section). If they meet with the right speed, the balls stick 
together, and the fusion occurs: this is signaled by a flashlight.  

 
Figure 4: Roller Coaster 

3.2 Remote handling 

It illustrates the cutting-edge technology of remote handling systems of fusion reactors. 
A remote controlled industrial robot arm can be operated by visitors to build different objects 
like the first wall of a fusion reactor or just play for fun. Remote handling experiment is on 
figure 3. 

3.3 Turntable 

The experiment illustrates the basic motion of charged particles in electromagnetic 
field. A big disc can be put into rotation by hands. People can then carefully place a ball on its 
surface. When giving a ball a small push it will begin to move in circles on the surface of the 
disc. When tilting the disc, the ball will move in a spiraling motion in a direction 
perpendicular to the direction of gravity. This motion is analogous to the motion of a charged 
particle in a static electromagnetic field. 

 

 
 

Figure 5: Turntable 
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3.4 Smoke Machine 

This exhibit illustrates the torus shape and the stable far-reaching smoke rings. A 
standard smoke machine is used to blow smoke into box with circular hole and a drum skin 
attached on the other side. When hitting the drum skin torus shaped smoke rings will blow out 
of the hole.  

 
 

Figure 6: Smoke machine 

3.5 Electromagnetism Lab 

Electromagnetic experiments explain different aspects of electromagnetism and 
therefore bring the topic closer to the visitors. The following experiments are used: oblique 
copper plates and copper tubes with magnets, different types of magnets and detectors, 
superconductors, simple electric motors, Ferro fluid. 

 

 
 

Figure 7: Electromagnetism Lab 
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3.6 Microwave oven plasma 

This experiment shows how to create and heat plasma by microwaves, which in similar 
way is used to heat the plasma in a fusion reactor. One places a match in a cork, light it and 
place it in a microwave oven and place a Pyrex beaker over it. When the oven is turned on, 
sparks will start to strike from the flame and suddenly a glowing “fireball” of plasma will 
form and float to the top of the beaker where it will stay and make a humming sound. 

4  PLANS FOR THE FUTURE 

The contract to run Fusion Expo between SFA and EFDA is extended to the end of 
2012. In 2011 there were problems to find hosts for exhibitions and after discussions between 
Slovenian Fusion Association and EFDA a decision was taken to work also on a new 
exhibition.  

Fusion Expo team prepared guidelines for exhibitions (allowing the best possible choice 
for exhibitions, providing best possible feedbacks), mission statement (for a clear definition of 
Fusion Expo mission), specifications for new Fusion Expo (specifications will be delivered to 
different companies – call for tender and after that, examination of proposals are going to be 
on the schedule). The presentation of needs for new Fusion Expo and proposals for new 
Fusion Expo are planned for EFDA steering committee in October this year. 

 
One of the most important target places for Fusion Expo in the near future are going to 

be science centres and science festivals. Fusion Expo team started in 2011 to investigate 
different science events and centres – the result was very positive and there are already few 
events on the calendar for current Fusion Expo (like Genoa Science Festival this year). 

 

 


