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The ablation behavior of lithium and polystyrene (C8H8)n pellets has been studied in various LHD regimes with ICR driven proton minority. The charged NGS pellet ablation model where the influence of fast NBI and ICRH ions has been taken into account is described. Ablation rate simulations show that for pellet penetration to the plasma core it is preferable to inject pellets in regimes with higher plasma density and lower plasma temperature, with lower ICRH power, and when the ICRH power is deposited closer to plasma periphery. Li pellets of 1.6 mm in size and with 0.5-1.2 km/s velocities can provide a core pellet penetration in regimes simulated. For polystyrene pellets of 1.2 mm size (with the same electron content), higher 1.15-2.4 km/s velocities are required for the core penetration.

The modeled count rates are calculated using the classical (slowing-down) distribution function of fast protons (Stix’s model). Estimations of the Pellet Charge eXchange (PCX) atomic spectra for LHD, as well as of Natural Diamond Detector (NDD) and E||B (NPA) detector signals have been made. Simplified cases of a 100% Li1+ cloud and of (C8H8)n cloud (25% C+, 25% C2+, 50% H0) have been considered. For these cases, the fraction of the neutralized protons mostly attains the equilibrium values at the expected cloud line integrated densities Sn = (1016-1017) cm-2. This circumstance would simplify unfolding of the fast protons spectra from the measured fast neutral CX spectra. The shape of these spectra is determined mainly by the distribution function properties and depends slightly on the pellet parameters. For both Li and (C8H8)n pellets, the estimated number of the incident fast CX neutrals can be well detected by the E||B NPA with spatial resolution of about 3 cm. For the NDD, the incoming fast CX neutrals flux is also sufficient for registration. But a problem of either poor statistics or a poor spatial resolution arises at counting rates of 106 s-1. The problem may be solved using new schemes either with pulse height discriminators of NDD signal or with a faster ADC (108 s-1). These schemes are described and discussed.

