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The interplay between macroscopic flows and transport at theplasma edge is of crucial im-

portance to understanding plasma confinement and stability. Novel flow measurements at the

inboard midplane of the ASDEX Upgrade tokamak reveal the existence of an asymmetric flow

structure at the H-mode edge, which might arise due to a poloidal impurity density asymmetry.

The poloidal and toroidal rotation velocities at the high-field side (HFS) are measured using

charge exchange recombination spectroscopy (CXRS) at a localized deuterium gas puff and are

compared to the beam-based CXRS measurements at the low-field side (LFS). Inside the edge

transport barrier the poloidal impurity flow,vθ ,α , is strongly sheared in the electron diamag-

netic direction both at the LFS and HFS. However, the HFS poloidal rotation velocity is about

a factor of 1.5–2 lower than at the LFS thus, breaking the dependence of the poloidal flow on

the poloidal magnetic fieldBθ . The toroidal rotation velocity is co-current at both the LFS and

HFS, however, the profile exhibits an asymmetric structure [1].

Both the toroidal flow asymmetry and the discrepancy in magnitude of the poloidal flow might

be explained by an excess of impurity density at the HFS following the postulate of divergence-

free flows on a flux surface [1]. Similar observations have been made at Alcator C-Mod [2] but

a quantitative interpretation could not be provided. In thepresent work, the formalism of [3]

is applied and compared to the experimental flow measurements. The theoretical predictions

are based on the parallel momentum balance which includes inertia, friction, the pressure and

the electric force. The interplay of all terms, in particular the inclusion of the impurity inertia

terms which arise from both the poloidal [3] and toroidal flow[4], is important to reproduce the

observed flow structure. For large poloidal impurity rotation velocities the Mach number asso-

ciated withvθ ,αB/Bθ approaches or exceeds unity and the impurity density accumulates at the

HFS leading to an asymmetric profile. The key features of the experimental data including the

shape of the rotation profiles and the poloidal impurity density asymmetry, which is evaluated

indirectly from the flow measurements, are reproduced quantitatively for the first time.

A direct evaluation of the impurity density profile at the HFSwill be performed via modelling

of the gas puff penetration, thus allowing a quantitative measurement of the poloidal impurity

density asymmetry. The impact of these findings with respectto impurity transport are assessed.
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