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The radial electric field shear is crucial for the drift-wave turbulence suppression and 

transition to the H-mode, although the high shear value may not be enough for the LH-

transition initiation. For example, in the scenarios with similar electric field perturbations 

due to the strong GAM activity observed in TUMAN-3M and FT-2 tokamaks, the LH-

transition is observed after GAM burst in TUMAN-3M, while in FT-2 it is absent. The 

cryogenic pellet injection in TUMAN-3M could lead to the transition, but does not 

guarantee it.  

In the present paper using the model of particle density profile evolution accounting for 

diffusion coefficient dependence on Er shear, provided by ELMFIRE gyrokinetic code, the 

LH transition initiation by GAM activity in TUMAN-3M and FT-2 and by pellet-injection 

in TUMAN-3M were considered. The modelling results has shown satisfactory agreement 

with experiments: 1) the GAM parameters thresholds of LH-transition in TUMAN-3M are 

determined, however for FT-2 the transition was not observed for any parameter sets; 2) in 

the case of pellet injection the LH-transition occurred if a part of the pellet is disintegrated 

in the pellet-guide, resulting in gas/“snow” puff so that the pellet ablation is peripheral; on 

the  contrary, if the pellet is evaporated deeper in plasma there is no LH-transition. 

Based on the diffusion coefficient dependence on Er shear (and thus ∇ n), the analysis 

of non-linear particle flux dependence on ∇ n helps to reveal possible causes of LH-

transition presence or absence. Diffusion equation in stationary case has either two stable 

solutions (for L- and H-mode), or one – for one confinement mode only, depending on 

integral particle source value compared to particle flux. The case when the second stable 

solution (H-mode) is impossible corresponds to FT-2 characteristic discharge parameters or 

TUMAN-3M deep pellet injection without source build-up due to disintegrated pellet 

material. 
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