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The I-mode is an improved confinement regime characterized by the presence of a temperature

pedestal, while the density profile remains comparable to that in L-mode. This means that in I-mode

a transport barrier is formed in the heat transport channel, while the particle transport channel is

not affected. This has several benefits for the operation of a tokamak: both impurity accumulation

and ELMs are absent in I-mode, resulting in a comparably benevolent plasma. Although it is

questionable whether the scenario is suited for a fusion reactor due to its narrow parameter range,

it is certainly of importance to understand the I-mode from a transport point of view. As in Alcator

C-Mod [1], the I-mode in ASDEX Upgrade exhibits a weakly coherent mode which appears to be

modulated by a geodesic acoustic mode [2].

In the ASDEX Upgrade I-mode plasma edge, turbulence is investigated by means of Doppler

reflectometry, a technique which provides both the perpendicular velocity of turbulent structures

u⊥ and their fluctuation intensity. While the L-mode plasma edge can generally be characterized

by density fluctuation amplitudes whose probability density function (PDF) follows to a substantial

degree a Gamma distribution, the situation in I-mode is different: a general reduction in density

turbulence level is observed, accompanied by the emergence of isolated, intermittent structures

with large amplitudes, even larger than in L-mode. Hence the PDF of density fluctuations in I-

mode departs from a Gamma distribution and exhibits a strong tail towards large amplitudes. The

intermittent events will be analyzed in terms of amplitude and waiting time distributions, as well

as possible correlations with other diagnostics. Apart from fluctuation data analysis, it is shown

that the I-mode development towards H-mode is accompanied by a gradual deepening of the edge

u⊥ well from roughly −5 km/s to −8 km/s before the plasma enters H-mode at the I-H transition.

As the plasma approaches the I-H transition, a substantial variation in u⊥ of individual structures is

detected, even at the same radial position.
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