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In recent years strong experimental and modelling efforts have been dedicated to understand the 

isotope effect in magnetic confined plasmas. These studies have been boosted by the unique 

opportunity of performing a second Deuterium-Tritium (DT) campaign in JET before ITER starts. 

Gradient-driven gyrokinetic simulations of the core (ρ=0.33) of hybrid plasmas with high input 

power show a weaker turbulence for heavier isotopes [J. Garcia et al 2017 Nucl. Fusion 57 014007, 

J. Garcia et al PHYSICS OF PLASMAS 25, 055902 (2018)]. This is due to interplay of ExB flow 

shear, zonal flow, magnetic geometry and electromagnetic effects. However, the global impact on 

the plasma is still difficult to conclude as the change of the mass also leads to other collinear effects, 

such as differences on the sources, which are difficult to evaluate from first-principle gyrokinetic 

modelling. In this work, 4 channels, i.e. heat, particle and momentum self-consistent 

TRANSP+TGLF predictive simulation of the core region of hybrid JET-ILW Deuterium plasma is 

performed, and compared with numerical simulations where the main gas has been changed, 

keeping the same boundary conditions (i.e. pedestal isotope effects are not included). The growth 

rates at ρ = 0.5 show a clear damping on the whole ky spectrum and reduced heat and momentum 

transport coefficients are obtained when isotope mass is increased, in agreement with GK 

simulations. Associated to the change of isotope, also the NBI source profiles result modified since 

the lower velocity of heavier neutrals is responsible for a more off-axis heating, particle and torque 

deposition. The combined action of modified sources and transport leads to minor changes in 

temperature profiles and faster rotation for heavier isotope. The sensitivity of the results on β, 

plasma rotation, electron density and Ti/Te at the boundary will be discussed, in order to identify the 

fundamental parameters to be controlled to optimize the plasma performance in view of the next TT 

and DT JET-ILW experimental campaigns. 
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