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A new wave of interest has been raised in last few years to the isotope effect in a tokamak 

confinement which remains a long-standing puzzle for the period of 40 years, within which 

the energy anomalous transport decrease was observed in numerous experiments with 

growth of the hydrogen isotope number in contradiction to the theory expectations. The novel 

approach to explanation of this effect, which is favourable for fusion applications, is based on 

accounting for the multi-scale turbulence nonlinear interactions, in particular, for the 

coupling between small-scale turbulence and zonal flows. 

In the present paper the isotope effect in particle confinement is demonstrated experimentally 

in FT-2 tokamak in various pairs of similar hydrogen (H) and deuterium (D) ohmic L-mode 

discharges with plasma current and central electron density varying in the range 19 – 34 kA 

and (2.3 – 4)×1019 m-3 respectively. (Some of them were used earlier [1] for investigation of 

the turbulent transport caused by drift-waves both by highly localized turbulence diagnostics 

and in the framework of global gyrokinetic (GK) modeling with the full-f nonlinear code 

ELMFIRE.) No isotope effect is seen in the electron energy confinement, whereas it is 

clearly observed in the ion channel. The global particle confinement time p ~ <J>-1 is 

estimated from volume integrated H and D radiation lines intensity, which is proportional 

to the ionization rate and neutral particle density J ~ nn determined by recycling and fueling 

when measured in the stationary discharge phase with constant density profile d<ne>/dt = 0. 

The H and D line intensities measured in toroidal sections with and without the gas puffing 

provide similar relation p D /p H  1.351.4 consistent with the fueling pressure ratio 

pH/pD  2 , required for the twin H/D-discharges producing, thus indicating better particle 

confinement in D-cases. This conclusion agrees with the results of GK computations 

demonstrating a systematically smaller particle fluxes in D-discharges, where the 

cross-phase of density and radial velocity fluctuations is shown to be closer to 90 degrees [2]. 
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