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The existence of a strong shear in plasma flow perpendicular to the magnetic field caused by a 

radial electric field, Er, is thought to be fundamental for the edge turbulence suppression, 

explaining the formation of the edge transport barrier and leading to the L-H transition. The 

origin of the Er×B flow is still not fully understood and therefore Er measurements are 

essential to better understand the link between flow shear and turbulence suppression. 

Observations from different devices also suggest that the scrape-off layer (SOL) physics 

influences the H-mode power threshold, e.g. in [1], indicating that the outer shear layer may 

be particularly relevant for the L-H transition.  

The JET correlation reflectometer has been recently upgraded by adding to the existing W-

band two X-mode channels operating either in the F- or V-band. Particularly relevant for this 

work are probing frequencies in the range 50 – 75 GHz (V-band), permitting the extension of 

the diagnostic measurement capability across the separatrix up to the SOL and thus the 

determination of both inner and outer shear layer.  

Perpendicular velocity, v, measurements have been obtained in JET experiments designed to 

investigate the underlying mechanisms influencing the L–H power threshold [2]. L–H 

transitions were induced by using both NBI and ICRH in hydrogen, deuterium and helium 

plasmas and for different divertor configurations. The Er profile in the low density branch of 

the L-H transition has a modest inner Er well and a marked outer peak for both D and He, 

being sharper for He plasmas. A large positive Er spike near the separatrix was also seen in 

modelling results, depending on divertor conditions and ion mass [3]. As the discharge 

density increases, the positive Er in the SOL decreases leading to a reduction of the outer 

Er×B shear. On the contrary, the negative Er inside the separatrix becomes stronger with 

density. Consequently, the Er minimum varies significantly with density. In addition, no 

significant increase of the shear flow is observed preceding the L–H transition. Furthermore, 

no clear correlation is seen between the shear flow and the L-H power threshold for different 

divertor configurations. Our results do not show evidence for the existence of a critical 

perpendicular velocity needed to sustain H-mode. 
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