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Radial correlation Doppler reflectometry (RCDR) is routinely used to extract the turbulence

radial correlation length in magnetic confinement fusion plasmas, but open questions remain

in the interpretation of the measured values. Analytical calculations [1], measurements [2] and

full wave simulations [3] have shown varying values of the correlation length depending on

experimental diagnostic parameters, but exhibit larger values than the ion gyro-radius (lr > ρi).

However, DBS measurements are generally sensitive to e- scale fluctuations (k⊥ρi ∼ 1-10 in

JET), which leads to two possible interpretations of the measured correlation lengths: originat-

ing from ion-scale turbulence eddies (k⊥ρi < 1) or from radially elongated and poloidally thin

ETG streamers. Both interpretations offer radically different information about the turbulence.

We present a conceptual study of radial correlation length measurements by RCDR using

nonlinear gyrokinetic simulations from GS2 [4] based on an experimental L-mode JET dis-

charge. The intrinsic turbulence radial correlation length is compared to correlation lengths

computed using a synthetic diagnostic that mimics RCDR measurements applied to gyrokinetic

simulation output. The parametric dependences on the width of the probing beam, Doppler

shift, the background ExB shear and the variable frequency comb employed in RCDR measure-

ments are presented. The work is extended to characterise recent measurements of the tilt-angle

of the turbulence eddies in the poloidal plane [5]. The ultimate goal is to conclude on, and

characterise, the presence of ITG vs. ETG driven turbulence through RCDR measurements in

high-performance H-mode scenarios in JET in views to extrapolations to ITER.
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