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Quantitative comparison of gyrokinetic (GK) models of plasma turbulence to experimental

measurements of fluctuating quantities is essential to provide stringent tests of the theory. Re-

cently, the development in the fidelity of GK simulations, new experimental diagnostics and

advanced synthetic diagnostics for the comparison of the two, means that GK models can be

tested more thoroughly than ever. A newly available Correlation Electron Cyclotron Emission

(CECE) radiometer at ASDEX Upgrade (AUG) allows the measurement of turbulent tempera-

ture fluctuations (δTe/Te) for kθ ρs ≤ (0.15±0.04). A series of non-linear ion scale gyrokinetic

simulations of an AUG L-mode, performed with GENE, match simultaneously the electron and

ion heat flux at ρtor = 0.75. Using a synthetic diagnostic which takes only the perpendicular Te

fluctuations from GENE, the fluctuation amplitudes are shown to be moderately over predicted.

The perturbative heat diffusivity measured from the propagation of partial sawtooth crashes is

also compared to simulations. As an example of the development of advanced synthetic diag-

nostics Doppler Reflectometry (DR) was recently used at AUG to measure the electron density

k⊥ spectrum in the range 0.4 < k⊥ρs < 3. In this case, both O and X-mode DRs use the same

optics, measure the same section of plasma and the same range of k⊥. However, both the spec-

tral indices and spectral ’knee’ positions disagree between O and X-mode measurements. It is

shown through full wave modelling of the DRs using a GENE density turbulence field that the

X-mode is subject to a non-linear saturation, while the O-mode more closely matches the GENE

prediction, emphasising the need for accurate synthetic diagnostics. Plans to bring together for

the first time simultaneous measurements of δTe/Te using CECE, δne k⊥ spectra, δne fluctua-

tion amplitude profiles and phase velocities using DR, phase angles between δne and δTe using

a combination radiometer/reflectometer [See A.E. White this conference] and δne perpendicular

correlation length and eddy lifetime using a poloidal correlation reflectometer, for quantitative

comparison to GK simulations will be discussed.
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