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Performance projections for ITER and next-step devices are based on the relation between 

fusion gain of the burning plasma core and the edge pedestal in the high confinement (H-

mode) regime, which frequently exhibits edge localized modes(ELMs). The focus here is 

on testing two hypotheses related to the pedestal buildup in ELMy H-mode: the importance 

of peeling-ballooning limits on pedestal height and the kinetic ballooning microinstability 

as a mechanism limiting the pedestal width.  In NSTX, it has been shown that the pedestal 

height saturates at low and medium plasma current [1]. ELITE calculations have shown that 

NSTX is at the kink-peeling ballooning boundary [2]. The pedestal width on NSTX scales 

linearly with βped[4], which contrasts scaling with βped to ½ for higher aspect ratio tokamaks 

(e.g., DIII-D and Alcator C-Mod) [3, 6]. While the βped ½ scaling has been hypothesized to 

be limited by transport associated with the kinetic ballooning mode (KBM), there has been 

no direct experimental evidence of such a mode, which is characterized by ion spatial scales 

and fast onset during the pedestal buildup. We present here the first time the fluctuations 

onset during the pedestal buildup, suggestive of turbulence fluctuations-induced transport 

limiting the pedestal growth. Recent experiments on Alcator C-Mod show the onset of 

fluctuations in density and magnetics near 300 kHz with kθρs= .04 and a radial wavenumber 

estimated at kr =1.5 rad/cm, which occur prior to the onset of ELMs during the pedestal 

buildup phase [5]. The mode turns off after the ELM crash (during the pedestal profile 

relaxation) for a few milliseconds during pedestal rebuild, only to turn on again until the 

next ELM. Measurements from the reflectometer suggest that the mode is localized in the 

pedestal region with an n = +10 magnetic component consistent with a ballooning like 

structure. Supported by the US Department of Energy under Contracts DE-AC02-

09CH11466 and DE-FC02-99ER54512. 
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