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The L-H transition power threshold in 

favorable magnetic geometry (ion ∇B drift 

direction towards X-point) is two to three 

times lower than in the unfavorable 

magnetic geometry (ion grad-B drift 

direction away from X-point) on multiple 

tokamaks. In a systematic experiment on 

DIII-D, the ion ∇B drift direction was 

changing slowly from the unfavorable 

towards favorable configurations (Fig. 1(a)). 

During the process, toroidal field, plasma 

current and input power were kept constant 

and there is little change in the edge plasma 

density and temperature profiles. The 

density fluctuation amplitude, measured 

with 2D Beam Emission Spectroscopy (BES), decreases approaching the transition, 

while a large increase of turbulence Reynolds stress and poloidal turbulence flow are 

simultaneously observed at the time near the transition, as seen in Fig. 1(b) and (c) red 

lines. The flow was found to periodically change direction from ion diamagnetic 

direction to electron diamagnetic direction. By comparison, at early time (~1500ms) 

both turbulence Reynolds stress and poloidal turbulence flow dynamics are very small. 

These measurements demonstrate an important correlation between enhanced 

turbulence Reynolds stress and turbulence driven flow and a lowering of the L-H 

transition power threshold in favorable magnetic configuration.  
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Fig. 1 (a) drSEP scan; (b) Turbulence Reynolds 
stress and (c) Turbulence poloidal velocity in 
the three time windows approaching the 
transition with each time window 20 ms 
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