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Neutral particle diagnostics on Globus-M tokamak consists of two neutral particle analyzers (NPA) – ACORD-12 and ACORD-24 – and the equipment for control and data acquisition. Full upgrade of the diagnostics (before that there were only ACORD-12 NPA and its control and data acquisition equipment) was finished in 2012.

 Upgraded NPA diagnostics was used for the first time in the experiments on neutral beam injection heating with plasma column displacement in the spring of 2012. One and a half centimeter displacement along the major radius of the tokamak arises due to the increase of the vertical magnetic field, created by the poloidal magnetic coils. Data from ACORD-12 NPA with the line of view along the major radius of the tokamak was used for the ion temperature calculation. ACORD-24 with the tangential line of view and impact parameter equal to the injector’s impact parameter was used for the measurements of the energy spectrum of the escaping neutral particles in the energy range from thermal energies to energy of injection. 

Two series of shots were made: with hydrogen and deuterium injection in deuterium plasma. Ion temperature in the shots with displacement is higher than in the shots without displacement. Difference in the “slowing down” parts of the spectrums (between the peaks, corresponding to the energy components of the neutral beam) indicates the existence of the loss mechanism, which appears to be stronger in the shots without displacement.

Calculations show that the main channel of neutral beam power losses is orbital losses. For the hydrogen beam they are about 45% in the experiments without displacement and about 35% in the experiments with displacement. For the deuterium beam – 70% in the experiments without displacement and 40% in the experiments with displacement. One possible reason is the corrugation of the magnetic field on the periphery of the plasma column because of the toroidal coils discreteness. 

