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We have determined the poloidal velocity and the position of the shear layer in the 

scrape-off layer of ASDEX Upgrade (AUG) by five methods, using the six-pin reciprocating 

probe head. The poloidal velocity was determined from (i) the ErBt drift, where the local 

radial electric field was measured by two radially separated floating pins, (ii) the 

cross-correlation (CC) and (iii) the conditional-average (CA) of two poloidally separated pins 

measuring the ion saturation currents, (iv) from the CC and (v) CA of two poloidally separated 

pins measuring the floating potentials. The results are compared with microwave Doppler 

reflectometry (MDR) and ESEL simulation.  

We found the poloidal velocity determined by (ii) and (iii) to be two times higher than that 

determined by MDR. The results from (iv) and (v) show large data scattering which may be due 

to temperature fluctuations affecting the floating potential measurements. The poloidal velocity 

from (i) has opposite sign with respect to the CC, CA and the MDR results. This can be due to 

the temperature fluctuations affecting the determination of local electric field by floating 

potential difference. We observe great improvement for (iv) and a smaller one for (i) during 4
th

 

insertion of the probe head which may be due to the warming of the pins. The positions of the 

shear layer determined by (i-v) are slightly outward in comparison with MDR. 

The ESEL code was used to simulate the EDGE-SOL region in the outboard mid-plane of 

AUG. A virtual probe head consisting of poloidally and radially separated synthetic point-pins 

was used to simulate the experimental probe head and the recorded signals. The CC, CA and 

EB methods are applied on the synthetic probe signals and compared to the ‘real’ flow 

determined directly by the simulation. The results from synthetic (ii-v) show velocities slightly 

higher than ‘real’ simulated one and 2-3 times higher than synthetic (i).  The positions of the 

shear layer from synthetic (ii-v) are slightly outward compared to the ‘real’ simulated shear 

layer. The synthetic (i) also shows opposite sign of poloidal velocity in the pre-shear region.  
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