
Fusing new ideas for energy 
Matthew Hartfield considers whether Fusion power can really deliver, or whether it's 
just a pipe dream 
 
 Fusion power might just be the method to produce cheap and non-
polluting energy that does not rely on scarce resources like oil, coal, or 
uranium. Utilizing the opposite process of fission, the method used in nuclear 
power stations, fusion has long been a dream solution that can potentially 
produce affordable energy with a negligible carbon footprint. 
 
 Fusion is the method stars use to produce enough energy to keep 
going for several billions of years. The simplest fusion process occurs 
between Deuterium and Tritium (the latter is the product of an intermediate 
reaction with Lithium). Deuterium is a natural isotope of Hydrogen, with a 
small difference. Whilst normal Hydrogen contains one proton in its nucleus, 
Deuterium contains a proton and a neutron. Tritiumʼs nucleus contains a 
proton and two neutrons. 
 
 If these two are combined together with enough force, they can be 
fused to form Helium. More importantly, the overall reaction is exothermic: it 
gives off heat, and therefore energy that we can use. 
 
 Overall the fusion power process only requires two raw ingredients: 
Deuterium and Lithium. The former is widely available from the worldʼs 
oceans, while Lithium can be obtained from recycled laptop batteries.  
 
 What can provide the high energy needed to fuse these ingredients 
together? The device used in fusion systems is a toroidal chamber called a 
“tokomak”, a doughnut-shaped compartment, built around a copper core, 
which is filled with plasma, the fourth state of matter. The wire wrapped 
around the compartment and core induces a magnetic field, which heats up 
the plasma to the higher temperatures and pressures needed to trigger the 
fusion process. 
 
 The problem stalling fusion power's widespread deployment is simple: 
sustaining a fusion reaction for any significant length of time is hard. The best 
experiments so far have managed to maintain one for about a second before 
it destabilized. 
 
 This has not deterred researchers in fusion energy, and in 2006 the 
ITER project was given official go ahead with international funding. ITER aims 
to be the biggest fusion experiment ever planned, and it is hoped that it will 
provide a good prototype for a fusion power plant. Based in southeastern 
France, it is expected to start testing in 2018, and operate for 20 years. If 
successful, the chamber will produce 500 megawatts (MW) of energy for 1000 
seconds– a huge improvement over the 16MW produced by its predecessor, 
the Joint European Torus (JET). 
  



 As it can be seen, there is a long way to go before fusion power 
becomes anything resembling a reality. If ITER is successful then optimists 
hope that the first fusion plants will be in place in 50 years. It has been a far 
from smooth journey to reach this stage. 50 years ago the ZETA fusion 
reactor in Oxford made significant breakthroughs; but the results released 
were hyped-up to compete with rival Soviet achievements. When this was 
revealed, this publicity backlash has undoubtedly hindered fusion research. 
 
 In the current climate of carbon rationing and rising fuel costs though, 
can people wait 50 years for fusion to appear? Modern renewable sources 
such as solar energy are improving all the time, and provide an increasingly 
economic way to produce power. From talks with physicists, concerns have 
been raised that the costs of fusion will always be higher than the gains. 
 
 I personally have high hopes for the future of fusion. If the reactions 
can be made to work for a significant length of time, it can go a long way to 
solving the energy crisis. The concerns about cost may become invalid if 
uranium becomes scarce and expensive, and it is far from certain that 
advances in renewable energy will make fusion research obsolete.  
 
 The only way to find out whether this is the case is to do what any 
decent scientist would do, and test it, no matter how formidable a task it may 
be. The sci-fi author Arthur C. Clarke once said, “Any sufficiently advanced 
technology is indistinguishable from magic”. I canʼt think of any better example 
of this then the science of fusion power. 
 
Matthew Hartfield is a PhD student at the Institute of Evolutionary Biology, 
University of Edinburgh. 


