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A calculation technique was reported recently [1] which allows one to predict the nuclear 

fusion power of a toroidal magnetic confinement plasma device on the basis of theoretically or 

experimentally obtained ion distribution functions. The influence of suprathermal ion 

distribution “tails” on nuclear fusion rate and power was also studied in [1] assuming the angle 

isotropy. Empirical probability density functions for the nuclei energies can be calculated from 

neutral particle diagnostic data using the method given in [2]. 

More profound multi-directional diagnostics provide the information about the pitch angle 

dependence of the ion distributions. This is especially important for stellarator/heliotron 

configurations. First measurements of this kind on the Large Helical Device were reported in 

[3]. Mathematical methods required for the correct interpretation of such data were examined in 

[4]. These diagnostic data offer a possibility to study the influence of fast ion confinement 

properties on the fusion rate and the integral power. 

A numerical code will be described for the case of angle-anisotropic ion distributions. 

Particular examples of the fusion rate and power calculations with distribution functions 

expanded in Legendre polynomial series will be presented. Numerical simulations for 

NBI-heated plasma and treatment of angle-resolved NPA experimental data on fast ion “tails” 

will be discussed. 
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