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The paper summarizes the studies carried out on the use of an Ion Cyclotron Range of Frequency System on
DEMO in the framework of the PPPT.

An ion cyclotron range of frequency (ICRF) heating system can contribute significantly to various plasma
phases during an experimental cycle (‘shot’). It can be used in the plasma start‐up and current ramp-up
phase, where election heating is beneficial. After this phase, various heating schemes that aim at direct or
indirect bulk ion heating offer different paths to suitable operation points with a large power gain factor and
large efficiencies.
Although mainly meant to heat the plasma, ICRF power can also contribute to current drive and plasma rota-
tion and can help to control MHD instabilities. ICRF power can further be used to ensure a ‘soft’termination
of the discharge. It was confirmed experimentally that the ICRF can be used for all those functions.

With the present emphasis on a pulsed DEMO machine (the EU DEMO1 2015 baseline) we studied in more
detail the heating scenarios and a corresponding antenna.

In DEMO, to reduce as much as possible the number and area of openings in the vessel, heating systems
with high power density, using the smallest port area, would be expected to be favored. An alternative is
to integrate the heating system into the machine. ICRF antennas have been operating in machines like JET
and ASDEX Upgrade close to the plasma without using a large port for several tens of years without any
problems. In DEMO, a distributed antenna, integrated in the blanket, covering the full 360° toroidal extend
and of the travelling wave type would have a low power density, not use any port (except for the feeds) and
be compatible with the tritium breeding. This new antenna type allows for an improved coupling by being
able to work with low k// and conceptually avoids, with its 360° symmetry, the occurrence of sheaths and thus
additional impurity production.

Such an integrated antenna needs to fulfill a number of conditions on compatibility with blanket function and
remote handling, on modularity, level of safety and complexity. Scoping studies indicate that there are indeed
no show-stoppers.

A test of this type of antenna in a tokamak plasma is needed. It could be done in several steps, but a final
proof of principle on a large machine will be essential.
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