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The effect of primary ion species of differing charge and snaspecifically, deuterium, hy-
drogen and helium — on instabilities and transport is stlitheough gyrokinetic simulations
with GYRO [J. Candy and E. Belli, General Atomics Technical RéA-A26818 (2010)].

In particular, we performed transport analysis of threabedd neutral beam injection DIII-D
discharges which have different main ion species (12913%edem, 133778 hydrogen and
138767 helium). We present simulations of a wide range ohistipation; from local linear
electrostatic simulations with adiabatic electron resgoto global non-linear simulations in-
cluding several ion specii and neoclassical flows.

In linear simulations under imposed similarity of the presilthere is an isomorphism be-
tween the linear growth rates of hydrogen isotopes, but theitty rates are higher faf > 1
main ions due to the appearance of the charge in the Poissati@g Including non-adiabatic
electron response leads to the breaking of the perfectasityibf the growth rates between ions
with same charge due to the difference in the parallel matioine nearly adiabatic circulat-
ing electrons. The trapped electron (TE) mode growth raa@sexhibit qualitatively different
behavior for high wave numbers for ions with different clear@n ion scales the most signifi-
cant effect of the different electron-to-ion mass ratioegg through collisions stabilizing TE
modes. In nonlinear simulations we find that the mass scalinlge width of the energy flux
spectra compensates the (gyro-Bohm) mass scaling of thgnitnde. The presence of any
significant (hydrogen isotope or other) impurity speciesncd be neglected in a comprehen-
sive simulation of the transport; including carbon impunit the simulations caused a dramatic

reduction of energy fluxes.



