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From 2006 two new neutron spectrometers at JET will make it possible to perform
advanced neutron emission spectroscopy (NES) diagnosis of most plasmas produced in
either deuterium (D) or mixed deuterium-tritium (DT). One of the spectrometers, MPRu, is
an upgrade of the magnetic proton recoil (MPR) neutron spectrometer. MPRu will allow
diagnosis of the 2.5-MeV neutrons in D operations in addition to its improved 14-MeV
neutron measurements in DT plasmas. NES diagnosis of JET D plasmas can now be
performed with two spectrometers with complementary capabilities and functions (see
TOFOR contribution, M.Weiszflog, these proceedings).

In this contribution the principles of the MPRu will be presented. The MPRu offers
a significant enhancement in the immunity to background. The importance of this
improvement for extending its use to NES diagnosis of D plasmas will be discussed. A new
High Immunity to Background (HIB) detector system has been designed and built, based on
pulse-shape discrimination using phoswich scintillators. Examples of results will be taken
from the TTE campaign and the MPRu test and commissioning phase. Of special interest is
the complementary use of the MPRu, with its high calibration accuracy, and the new
TOFOR with its data of high statistical accuracy. The NES results with the MPRu on JET
will be projected to ITER conditions, where the diagnostic capabilities will increase in

proportion to the fusion power.
* See the Appendix of J.Pamela et al., Fusion Energy 2004 (Proc. 20" Int. Conf. Vilamoura, 2004) IAEA,
Vienna (2004)
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