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In a subsonic banana regime density pedestal of poloidal ion gyroradius width, the ExB and 

ion diamagnetic flows must cancel to give electrostatically confined ions in lowest order. The 

ion temperature is not allowed to vary on the scale of the density in order to minimize the 

entropy production in the pedestal [1]. This behavior is seen in the helium discharges on DIII-

D where the background ion temperature can be measured directly [2]. A strong pedestal 

electric field can compete with poloidal parallel streaming at speeds below the ion thermal 

speed when the poloidal magnetic field is small, thereby substantially modifying the 

collisionless orbits and introducing finite orbit effects as well as orbit squeezing [3,4]. These 

orbit changes make it necessary to retain the distinction between constant magnetic flux 

surfaces and constant canonical angular momentum drift surfaces. This nonlocality is removed 

by assuming the inverse aspect ratio is very small, which allows us to obtain analytic results. 

The strong radial electric field alters the shape of the trapped - passing boundary and moves it 

onto the tail of the ion Maxwellian, thereby exponentially reducing ion heat transport [4] and 

more strongly regulating turbulence via zonal flow [3]. Moreover, the poloidal ion flow is 

modified by the radial electric field [4]. Measurements of the poloidal Boron impurity flow in 

Alcator C-Mod indicate the importance of retaining the finite pedestal radial electric as it acts to 

change the ion poloidal flow direction [5]. Finite orbit effects indirectly affect the electrons 

through their friction with the ions. This friction depends on the poloidal ion flow that is 

proportional to the radial ion temperature gradient, and thereby modifies the coefficient of the 

ion temperature gradient term in the bootstrap current expression. This modification is found to 

enhance the bootstrap current.  Supported by US DoE at MIT PSFC & LANL. 
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