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The superconducting tokamak JT-60SA, under construction in Naka (Japan), is a device 

which will study advanced plasma conditions, such as Steady State scenarios and break-even 

equivalent plasmas [1]. The additional heating system relies on a flexible combination of 

Electron Cyclotron and Neutral Beams (NBs). The beam injection system is composed of 12 

neutral beam units with positive ion sources (P-NB) and two units with negative ion sources 

(N-NB) for a total power of 34 MW. P-NBs have a wide variety of injection geometry 

(perpendicular, tangential co- and counter-current) and, due to their energy (85 keV), these 

beams deposit most of the power on ions. The N-NBs are both tangential and co-current: this 

helps to control the current profiles since at the energy of 500 keV, particles couple mostly 

with electrons. In this work, NBI simulations are carried out using BBNBI (Beamlet-Based 

NBI-model) and ASCOT (Accelerated Simulation of Charged Particle Orbits in a Tokamak) 

codes [2]. BBNBI is a Monte Carlo code to simulate the ionisation of fast particles injected 

through NBs, while ASCOT is a hybrid solver of the Fokker-Plank equation which mixes 

guiding centre and full particle gyro-motion approaches. An inductive H-mode scenario at 

low Greenwald density fraction (fGr=0.5) [3] has been chosen to study the fast-ions behaviour 

on JT-60SA. A highlight on the shine-trough given by different beams is presented and 

ionisation profiles are studied. Given the NB deposition profiles, the effects of the fast ions 

population on the power deposition to the background plasma, deposition of toroidal angular 

momentum and current drive are investigated. The different effect of N-NBs (modifying 

profiles mainly around ρ~0.5) and P-NBs (acting mainly ρ~0, 0.9) can be seen from the 

deposition profiles. Finally, particle trapping and orbits will be discussed. 
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