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After more than half a century of mostly academic research on nuclear fusion, we are now at a phase to start
building industrial size machine to operate with reactor-mode. However, to control and operate such complex
machines, robust and reliable diagnostics are essential.

Reactor- grade diagnostics systems requirements translate in the ability to operate in an incredibly challeng-
ing environment and that is matched only to a certain extent in some of past or existing fusion devices around
the world.

Some conditions will be new such as strong electro-dynamic forces due to high (10 Tesla) magnetic fields, neu-
tron fluence(for the lifetime of the machine) five to seven order of magnitude larger than any past or existing
plasma experiment, extremely limited access to the machine for viewing ports, plasma duration measured in
hours and days and, most notably, very low or zero access to most of the parts of diagnostics. With that in
mind one must develop a system with enough redundancy and robustness to survive these extreme conditions
for many years to come.

None of the diagnostics existing today would translate directly to a reactor design but we can use the experi-
ence accumulated over 70 years in developing and operating diagnostics systems for a fusion reactor.

This presentation will focus on key aspects, requirements, and strategy in designing future reactor grade
nuclear diagnostics, with focus on the interferometry and polarimetry based on experience accumulated on
various machines (JET being the primary example with more than 40 years of operation).
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