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Although it is widely accepted that the strong shear in the edge radial electric field (Er) aids

the formation of an edge transport barrier in H-mode plasmas, the mechanism responsible for

the Er generation has not yet been identified unambiguously. The ion orbit loss mechanism

is amongst the possible contributors to the Er close to the plasma boundary, due to the non-

ambipolar loss of ions executing orbits across the separatrix [1]. The magnitude of ion orbit

losses (IOL), and the Er thereby generated, is sensitive to the ∇B drift direction with respect to

the X-point [2] and plasma triangularity [3], as they affect the path length of ions and orbital

access to the X-point.

An experimental study of the impact of ion orbit losses on Er in the ASDEX Upgrade toka-

mak (AUG) utilizing impurity and main ion charge exchange recombination spectroscopy is

presented. The radial electric field has been measured in matching experiments in forward and

reversed field in H-mode plasmas. In reversed Bt/Ip configuration, with the ∇B drift in the un-

favourable direction, a deviation of the Er from the neoclassical prediction is observed. This

observation motivates a comparison of the value and shape of the Er profile in the favourable

and unfavourable ∇B drift direction in both upper and lower single null configurations. The ion

orbit loss dependence on the ∇B drift direction with respect to the X-point is studied, together

with plasma triangularity, in scenarios that maximize and minimize the magnitude of IOL.
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