Single crystal diamond detectors for nuclear spectroscopy measurements on DT plasmas at
JET

D. Rigamonti!, L. Tedoldi?, G. Marcer?, A. Dal Molin!, A. Muraro!, M. Rebai!, G. Croci?, Z.
Ghani®, G. Gorini?, G. Grosso!, M. Nocente?, E. Perelli Cippo!, M. Tardocchi® and JET
Contributors*

L Institute for Plasma Science and Technology, National Research Council of Italy, Milan, Italy
2Department of Physics, University of Milano-Bicocca, Milan, Italy
3Culham Centre for Fusion Energy, Abingdon, United Kingdom of Great Britain and Northern
Ireland

*See the author list of “Overview of T and D-T results in JET with ITER-like wall” by CF Maggi et al. to be published in
Nuclear Fusion Special Issue: Overview and Summary Papers from the 29th Fusion Energy Conference (London, UK, 16-21
October 2023)

Corresponding Author Email: davide.rigamonti@istp.cnr.it

In the last decade, single crystal diamond detectors have been extensively used at JET for
neutron spectroscopy measurements along collimated lines of sight. Although diamonds can
measure 2.5 MeV neutrons, their use is optimized for 14 MeV neutrons. This is due to the
exploitation of the 12C(n-a))°Be nuclear reaction channel which results in a well-defined gaussian
peak in the recorded energy spectrum. Beyond their use as 14 MeV neutron spectrometer, in the
last two JET deuterium-tritium (DT) experimental campaigns, diamonds have been exploited as
DT neutron yield monitor. Furthermore, they can spectrally separate 2.5 MeV and 14 MeV
neutrons providing a challenging DT fusion power measurement in trace tritium plasmas, when
the neutron contribution due to deuterium-deuterium fusion reactions is important.

Diamonds have been cross-calibrated with the standard neutron yield diagnostics at JET and
demonstrated to be reliable over the whole DT campaigns. Results from the JET DT campaigns
will be described.
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