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Historically, nuclear measurements have played a primary role in nuclear fusion experiments, such as those
conducted on tokamaks. The notable example is given by the measurement of the neutron counts which pro-
vides the direct estimation of the fusion power. This is an essential parameter to know, in particular for the
forthcoming DT fusion reactors.

The advent of neutron and gamma ray spectroscopy, which is the measurement of their energy spectra along
collimated lines of sight, opened up to new diagnostic opportunities allowing to assess the fuel ions distribu-
tion functions and the effectiveness of the external heating systems. In this contest, the recent DT experimen-
tal campaigns of the Joint European Torus provided a unique opportunity to evaluate the performance of the
nuclear diagnostics suite which has been recently upgraded within the EUROfusion Enhancement program.
This talk will present the state of the art of nuclear spectroscopy diagnostics and their exploitation on DT
fusion reactors, drawing on the experience gained from JET. Examples of instruments developed for ITER
and SPARC will be presented. Additionally, an alternative method for assessing the fusion power based on
the spectroscopy measurement of the 17 MeV gamma rays emitted by the weak (10-5) DT reaction channel
will also be discussed.
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