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In Wendelstein 7-X (W7-X) experiment the perpendicular velocity (v⊥) can be determined

via two spatially separated receivers of the poloidal correlation reflectometer (PCR) diagnos-

tic, assuming which monitor a coherent turbulent structure propagating within a certain time

delay[1, 2]. Normally the calculation is optimized by linearly regressing the values from all the

antenna combinations of PCR. However this method suffers an issue, especially in the shear re-

gion where the decorrelation time (τd) of the density fluctuation decreases while the turbulence

propagation time increases. Hence an infinite v⊥ value can be obtained, which has less physical

meaning since in the shear region turbulent eddy is teared apart and the velocity changes its

direction from the electron diamagnetic drift at the plasma edge to the ion one when crossing

the shear layer toward the core.

The elliptic model was firstly proposed to evaluate the fading of a radio wave in an irregular

ionosphere, and then was applied to estimate the turbulent velocity in a shear flow[3]. Here

we are going to apply the elliptic model to calculate the v⊥ profile in W7-X. The experimental

measurement is done by means of the PCR diagnostic for the space-time correlation calculation.

Result shows that the elliptic model reveals a more profound v⊥ profile, particularly in the shear

region where the v⊥ becomes finite and its slope transits smoothly. The v⊥ profiles are compared

between the elliptic model and the linear regression method in different magnetic configurations

of W7-X. In order to validate the elliptic model, it is also applied to the PCR measurement in

ASDEX-Upgrade tokamak for the v⊥ calculation.
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