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The largest normalized energy confinement 
attained over a confinement time on NSTX (H98 > 1.5) was 
achieved in the ELM-free Enhanced Pedestal (EP) H-
mode regime [1-3] that features a wide pedestal with a 
significant increase in the edge carbon temperature and 
rotation gradients. These discharges achieve improved 
energy and momentum confinement with a beneficial 
decrease in the impurity accumulation relative to a 
standard ELM-free H-mode regime on NSTX as shown in 
figure 1 [3]. Access to EP H-mode is improved with 
reducing wall recycling via solid lithium wall coatings and 
by operating at large Ip.  The largest gains in confinement 
are achieved in strongly-shaped discharges where the 
discharges remain ELM-free at large pedestal height.  EP 
H-mode was often observed following the recovery from 
a large ELM (figure 1) and terminated with another ELM 
or core MHD activity.  

Linear CGYRO [5] calculations indicate the 
particle and electron energy transport are predominately 
due to TEMs in the steep gradient region of the pedestal, 
while previous GS2 calculations [6] for wide pedestal 
discharges imply ETG modes contribute to the electron 
energy transport at the bottom of the pedestal. The ion 
energy transport throughout the pedestal is in good 
agreement with the neoclassical transport exceeding the 
anomalous transport.  EP H-mode is often triggered by a 
transient period of lower edge ion collisionality where ÑTi 
increases due to reduced neoclassical ion thermal 
transport. The reduction in ion energy transport leads to 
an increase in the anomalous transport in all channels as 
the Te profile is stiff, consistent with linear stability 
calculations, BES measurements [7] and reduced 1-D 
transport models [4].  The increase in anomalous particle 
transport, combined with a reduction of the impurity pinch 
at lower collisionality, reinforces the lower edge density 
and can drive a positive feedback if the improvement in 
the neoclassical energy confinement exceeds the 
degradation from the increased anomalous transport.   

The favorable positive feedback initiated by 
transiently accessing lower ion collisionality in the wide 
pedestal regime motivates the development of actuators 
for controlling the edge density that are compatible with 
large core density and heat flux mitigation on NSTX-U. 
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Figure 1 EP H-mode discharge (black) compared to 
similar ELM-free H-mode discharges (red and blue). 
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