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Recent experiments and analysis have focused on understanding the influence of 

added ECH heating to NBI heated QH-mode DIII-D plasmas.  In the case of NBI+ECH, 
nonlinear GYRO simulations of density-gradient-driven trapped electron mode (TEM) 
turbulence at ρ=0.3 predict thermal fluxes and synthetic Doppler backscattering spectra 
that agree with experimental measurements within uncertainties [1].  For the case with 
NBI-only heating, TEM simulations are also found to agree with experimental 
measurements, but only if the destabilizing influence of the parallel velocity gradient 
(PVG) is included.  The influence of the PVG increases the predicted transport in this 
case significantly as the rotation shear (uʹ′=-R2∇Ω/cs=3.4) is much larger than the case 
with ECH added (uʹ′=2.0). 

To further investigate the influence of parallel velocity gradient on turbulence in the 
deep-core, analysis has been performed for an additional H-mode discharge with weak 
thermal gradients near the magnetic axis but strong flow shear.  This discharge is part of 
a high-qmin/high-βpol experiment that exhibits an internal transport barrier at ρ~0.7 [2].  At 
ρ~0.3 where uʹ′>3 and a/Ln,T<1, PVG is found to significantly enhance the ITG/TEM 
instabilities.  In addition, a sub-dominant high-frequency electromagnetic mode that 
behaves like a kinetic ballooning mode (KBM) also appears to be present and enhanced 
by PVG.  Initial nonlinear simulations are underway to assess whether the PVG-enhanced 
mix of ITG/TEM and KBM modes can provide experimental levels of transport in the 
high-βpol experiments. 
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