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Developing a validated predictive modeling capability is a top priority for the US 

fusion energy program, in particular one suitable for modeling of burning plasma and 
reactor-relevant conditions.  For the modeling of core transport and confinement, this 
goal translates into the ability to accurately capture the dynamics and scalings of 
turbulent transport in regimes that include both low rotational shear and electron thermal 
fluxes significantly larger than the ion thermal fluxes.  Towards this end, we report 
progress on tests of predictions made by the quasilinear TGLF transport model, the 
current state-of-the-art tool for practical core profile prediction, against a variety of 
I-mode and ELMing H-mode discharges from Alcator C-mod and DIII-D.   

The comparisons will be quantified using both new local gradient based metrics as 
well as conventional measures such as comparisons of incremental stored energy and 
radially-averaged normalized offsets. Preliminary results suggest that the best model 
performance is observed in the expected domain of model validity (from sawtooth 
inversion radius to pedestal top) for cases with low rotation, Te ~ Ti, and positive 
magnetic shear.  In addition to these TGLF results, preliminary nonlinear gyrokinetic 
modeling results will also be shown.  These investigations highlight the importance of 
equilibrium rotational shear stabilization for modeling of these discharges.  It is observed 
that even in “low rotation” cases, the shear values are balanced by equally small linear 
growth rates (particularly after stabilizing electromagnetic effects are included) to result 
in very small gyroBohm-normalized fluxes.  The implications of these findings for 
modeling of ITER discharges, including the possibility of significant electron thermal 
transport driven by multiscale ITG/TEM/ETG turbulence in the electron-transport 
dominated plasmas, is discussed. 
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