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Recent  experiments  suggest  improved  confinement  properties  as  the  plasma  constituents  mass  is 

increased [1]. This is supposedly due to enhanced zonal flow dynamics. We perform local isothermal 

3D  flux-tube  multispecies  gyrofluid  and  fluid  numerical  simulations  [2,3] representing  hydrogen-

deuterium, deuterium-hydrogen, deuterium-tritium and tritium-deuterium plasmas where the first ion 

species dominates the second by 80:20.  Radial  turbulent transport levels scale inversely proportional 

with isotope mass whereas the ratio of zonal kinetic to total (turbulent + zonal) kinetic energy shows 

only a very weak dependence on isotope mass (increases by a few percent but within error bars). Cross 

coherence  between  density  and  potential  fluctuations  in  the  fluid  case  point  towards  a  more 

uncorrelated  state  as  the  isotope  mass  is  increased  whereas  the  gyrofluid  case  exhibits  mass 

independent  uncorrelated fluctuations.  Phase shift  distributions show signatures of basic drift-wave 

character and  appear independent of mass.  Correlation length ratios in the perpendicular directions, 

PDFs  and  squared  amplitudes  of  turbulent  quantities  as  well  as  radial  profiles  of  zonal  potential, 

velocity and vorticity (= zonal flow shear) show no significant dependence on isotope mass.

In conclusion, our simulations did not detect statistically significant dependence of zonal flow activity 

on isotope mass but  showed reduced transport levels. This indicates that  the present isothermal  two-

moment  model  misses  essential  physics  such as  temperature  fluctuations  (e.g.  ITG turbulence)  or 

neoclassical effects in order to address the experimentally observed zonal flow dynamics appropriately.
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