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New hardware and new experimental analysis techniques are developed at ASDEX Upgrade
in order to facilitate future validation studies of the gyrokinetic code GENE [1]. In light of
recent results on Alcator C-Mod, indicating that ion-scale gyrokinetic simulations may
inadequately describe L- and I-mode plasmas in some circumstances [2, 3], the development
of thorough validation metrics on other machines has become all the more important. In
addition to comparisons of experimental and simulated heat fluxes, validation of gyrokinetic
codes also typically involves more stringent validation metrics, such as turbulence levels and
the plasma perturbative thermal diffusivity [2, 3, 4]. In order to facilitate such studies on
ASDEX Upgrade, additional turbulence measurement diagnostics and experimental analysis
techniques have been developed. The correlation electron cyclotron emission (CECE)
diagnostic described in [5] has recently been significantly upgraded from six to thirty
channels, enabling a far wider range of simultaneous turbulence measurements. In addition,
the technique of measuring the plasma perturbative thermal diffusivity (which is related to
profile stiffness) based on the propagation of partial sawtooth-generated heat pulses [6], has
been applied to ASDEX Upgrade plasmas for the first time. The combination of significantly
improved turbulence measurements and the ability to passively measure perturbative thermal

diffusivity in ASDEX Upgrade enables far more stringent validation of gyrokinetic codes.
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