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Understanding the role of helium in fusion plasmas is of vital importance to the preparation of 
next step devices and the optimisation of their performance. Previous work at ASDEX Upgrade 
(AUG) was performed with this aim. The ability to accurately measure the He density profile 
was developed [1] and validated enabling a comprehensive study of the helium peaking factor 
both experimentally and theoretically [2]. This work demonstrated that the central He density 
peaking never exceeds that of the electron density over a wide range of plasma parameters.  
     Here, we demonstrate and compare the effect of He seeding in ELM-y H-mode plasmas in 
AUG and in baseline scenario plasmas in JET-ILW, at He concentrations relevant for ITER 
(expected to be <5%) and DEMO (expected 5-10%). In contrast to other low-Z impurities like 
nitrogen or carbon, small concentrations of He are shown to have a negative impact on the 
confinement and performance of deuterium plasmas, which cannot be explained by dilution 
alone. In both AUG and JET-ILW, significant reductions of both the plasma stored energy and 
neutron rates are observed with increasing He concentration. Helium is shown to have an impact 
on the core and the edge of the plasma in both devices, namely an increase of the electron 
density (small at AUG) and a reduction of the electron and ion temperatures. In AUG, He is 
observed to lead to a reduction of the core ion temperature and rotation gradients, indicating 
increased core transport. In the baseline scenario JET-ILW plasmas, the stored energy strongly 
decreases with the addition of He in NBI-only heated plasmas, driven mainly by the reduction 
in core pressure, while the electron pedestal pressure remains unaltered. The reduction of stored 
energy is much weaker in plasmas heated by both NBI and ICRH. In both devices, He seeding 
increases the ELM frequency or produces two ELM frequency bands. In both machines, the 
stored energy recovers after a He gas puff on the same time scale as the He concentration 
decays. Core transport and pedestal stability modelling help to decouple the core and pedestal 
effects. Finally, it is demonstrated that the adverse effects of He can be minimized with higher 
electron heating fraction, connecting to ITER conditions, by varying the D fuelling, or with 
plasma configurations allowing higher pedestal top pressure. 
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