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The behavior of fast ions, alphas and ICR-driven minorities is a key problem of the controlled fusion studies. Among a few diagnostics capable to measure the energy distribution of the confined fast ions, the Pellet Charge eXchange (PCX) approach using the NPA as a detector has been usefully applied in D-T and ICR-driven minority experiments in TFTR [1]. First results of a new PCX scheme with the Natural Diamond Detector (NDD) have been recently reported in Ref. [2].

In this report, a new algorithm developed to derive the energy distribution function from the NDD signal is presented and discussed. The algorithm is based on Fourier analysis and allows one to transfer the measured NDD signal to the 
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 sum with the A(Ei) amplitude being proportional to the Ei energy of i-particle registered by the detector in ti time point. Samples of the modeled NDD signal and the restored ion energy distribution using the described approach demonstrate its good efficiency.

The algorithm was applied to the PCX measurements of fast protons energy distribution function in the NBI heated LHD plasma during the whole TESPEL ablation time which corresponds to the outboard region of plasma column in space. The evaluated effective temperature Teff = 60(20 keV of the fast ion distribution tail is in agreement with data of the passive CX diagnostics of LHD. Large uncertainties in Teff and an absence of radial resolution along the pellet track were due to low statistics of fast neutrals detected. The NDD detector principally operates with the room-temperature noise level. Further, a noise level could be reduced using a cooled semiconductor detector or by cooling the NDD pre-amplifier. Another reason of a lack of detected neutrals was operation with a low aperture to exclude a saturation of the NDD signal in the present amplifier scheme. It could be improved by means of the fast switcher that restores a working point of the amplifier within a few microseconds which is much shorter than ~ 1 ms pellet ablation time.

References

[1]. J.M. McChesney, P.B. Parks, R.K. Fisher et al., Phys. Plasmas 4 (1997) 381

[2]. P.R. Goncharov et al., Rev. Sci. Instrum 2003.

_1131952449.unknown

