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Recent progress both in experiment [1] and theory [2] have established the dynamical 
interplay between turbulence and large scale transversal flows as a significant player in the onset 
of low (L) to high (H) mode transition. How energy is transferred from turbulence to zonal flow, 
how it is affected by the plasma geometry and how it adds or competes with neoclassical flow 
equilibrium are the main issues addressed in this contribution. The answers bring a possible 
explanation for the effect of plasma geometry on the L to H transition threshold.  
Basics of the interplay between turbulence and shear flow are addressed via a revisited model of 
titling instability [3], illustrated by simulations and laboratory experiments. The spatial tilting of 
electrostatic potential modes induces an enstrophy transfer to the zonal shear, enhancing the 
spatial tilting (negative viscosity) and depleting the modes. Originally missing in the model, a 
natural tilt of the mode is responsible for a residual stress adding or competing with the negative 
viscosity. In the weak shear regime, such a natural tilt has a strong impact on the shear drive.    
At the edge of L-mode tokamak plasmas, ballooning modes are asymmetrically tilted by the 
magnetic shear [4]. Normally up/down compensated on symmetric flux surfaces, a residual tilt 
appears on up/down asymmetric flux surfaces, for instance in the scrape-off layer and in the close 
vicinity of the separatrix where X-point effects are on task [5]. Switching the vertical position of 
the X-point switches the direction of this residual tilt, adding or competing with the negative 
viscosity driven by the neoclassical radial electric field. As a result, L-mode shear flow is 
stronger – up to a factor of 2 - for geometries with Bx∇B toward the X-point (favorable 
geometry) than with Bx∇B away from the X-point (unfavorable), all other plasma quantities kept 
identical. Similarly, the triangularity – or poloidal position of the X-point – influences the 
amplitude of the residual tilt, and so of the resulting shear flow.  
These geometrical effects are generally encountered in tokamaks [6]. The mechanism proposed 
here relies entirely on the poloidal asymmetries of the turbulence and so of the flow drive, 
pointing toward the necessity of measuring fluctuating fields away from the outboard midplane 
where they are usually performed. Validating and improving such models open the route of 
plasma confinement control by the plasma geometry, a critical aspect for ITER scenarios.          
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