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In this report the physical basis for measuring of the neutral particle fluxes emitted by ITER plasma is considered and the instrumentation for that being developed in IOFFE Institute (St. Petersburg, Russia) is described.

Deployment of Neutral Particle Analysis (NPA) on ITER is linked firstly to solving of one of the main problems of the ITER control system – provision of optimal D/T ratio in the plasma for the most effective plasma burning. Another object of Neutral Particle Analysis is to gain information on the energy distribution functions of fast ions generated as a result of nuclear fusion reactions and additional heating.

The results of numerical modeling of thermal and supra-thermal deuterium D0 and tritium T0 fluxes emitted by ITER plasma are presented. It is shown that in the thermal energy range (<0.2MeV) the main neutralization mechanism is the charge-exchange on He+ ions and hydrogen isotopes coming from the wall. By detecting D0 and T0 thermal fluxes it is possible to measure D+ and T+ ion densities ratio in outer (r/a>0.4) region of plasma. To measure the ratio in the central part of plasma (r/a<0.4) it is proposed to use the high energy D+ and T+ ions generated in knock-on collisions with fusion alphas. It is shown that neutralization of ions of such energies (>0.2МэВ) occurs mainly due to charge-exchange on hydrogen-like Be3+ and C5+ impurity ions.

Furthermore an issue of possibility of neutralized fast alphas detection is discussed, which is due to different approaches to evaluation of the main charge-exchange donor densities, namely of He-like  Be2+ and C4+ impurity ions.

A tandem arrangement is presented in the paper consisting of Low Energy Neutral Particle Analyzer (LENPA) and High Energy Neutral Particle Analyzer (HENPA). The analyzers provide the measurements in thermal (10 – 200 keV) and supra-thermal (0.1 – 4 MeV) ranges respectively. The main expected parameters of the instruments and the results of radiation tests of NPA's detecting systems are given. It is demonstrated that the level of the counting rates and the background counts, expected during detection of deuterium and tritium fluxes, enables the measurement of isotope ratio within ITER requirements for accuracy and time resolution.
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