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The impact of 3D fields and isotope mass on the L-H transition is determinant for the 

development of ITER scenarios with controlled ELMs and reduced L-H power threshold.  

Recently, it has been probed the role of pressure gradients triggering the L-H transition in 

the HL-2A tokamak [1]. In AUG tokamak it was reported high pressure gradients during 

the preceding L-mode [2] while in DIID tokamak the H-mode is sustained by high pressure 

gradients [3]. Studies in tokamaks have shown a reduction of the L-H power threshold by 

about 50% when using Deuterium and He instead of Hydrogen [2]. On the contrary in 

mid-size stellarators like W7-AS [4] and TJ-II the diamagnetic term does not dominate the 

radial electric field in the H-mode. In TJ-II are evidences of ZF activity near the L-H 

transition [5] and acting over the turbulence level [6]. 

Here we report experimental results obtained during L-H transition experiments for 

Hydrogen and Deuterium plasmas in TJ-II stellarator, using dual probes and Doppler 

reflectometry to quantify mean and fluctuating radial electric fields. It is concluded that ZFs 

(quantified by the amplitude of LRC) are instrumental in the trigger of the transition 

without any evidence of isotope mass effect in the transition dynamics. In particular high 

level of LRC are identified, both H and D plasmas, in the proximity of the transport barrier 

location during the preceding L-mode with a maximum amplitude during the transition. 

L-H transition occurs at the same heating and density threshold in TJ-II for Hydrogen and 

Deuterium plasmas. Temperature and density profiles during H and L mode are the same 

for both Hydrogen and Deuterium plasmas as well as the turbulence level reduction. 
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