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Life on Earth would not be possible without 
the nuclear fusion reactions that power the 
Sun. By replicating even a fraction of this 

power on Earth, an almost limitless and clean 
supply of energy could be achieved — a true 
triumph for physics, engineering and society.

This Insight highlights the achievements 
that have been made and challenges that must 
be overcome if nuclear fusion is to become 
a reality. As Mark Buchanan points out in 
this month’s Thesis, almost everything in the 
Universe is a plasma, and the key to taming 
them lies in dealing with their instabilities. 
This is but one of the many challenges faced 
by ITER, the long-awaited international 
tokamak now under construction. An 
interview with its Director-General, 
Bernard Bigot, highlights the goals and trials 
that lie ahead for the ITER organization.

In a series of Commentaries, Steven Cowley 
explains where we are in our quest for 
fusion energy, Alexander Melnikov reminds 
us that, in spite of its applied character, 
fusion research harbours some compelling 

fundamental physics, and Rob Buckingham 
and Antony Loving illustrate how remote-
handling technology will be deployed in the 
context of tokamaks and beyond

Four Review Articles get down to the 
nitty-gritty of fusion physics. These span 
everything from the principles of magnetic-
confinement fusion investigated in tokamaks 
and stellarators, to the fundamentals of 
inertial-confinement fusion approaches, as 
well as surveying the advances that have been 
made through computer simulations and 
the challenges that must be met in materials 
science if plasmas are to be contained.

 Although our compilation is intended 
to be both broad in scope and rich in detail, 
we’ve unavoidably had to be selective — it 
is by no means exhaustive. Nevertheless, 
we hope that it conveys the excitement 
surrounding fusion plasma physics. The 
journey towards fusion energy is without 
doubt one that is worth making.

Bart Verberck, Senior Editor
Andrea Taroni, Chief Editor
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