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Electron-gyro scale turbulence, e.g. driven by Electron Temperature Gradient (ETG), has 

been proposed as a potential candidate for driving anomalous electron thermal transport, 

a major problem for magnetic confinement fusion. However, experimental studies of 

ETG turbulence are still in early stages. A unique microwave high-k scattering diagnostic 

[1], capable of measuring the turbulence spectrum as a function of radial wavenumber 

with high radial localization, has been used to characterize electron-gyro scale turbulence 

and clarify its role in transport on the National Spherical Torus eXperiment (NSTX), and 

a series of advances in experimental studies of electron-scale turbulence has been 

achieved: in particular, the first identification of ETG turbulence [2], its parametric 

dependence [3,4,5] and the correlation with anomalous electron thermal transport [4,6]. 

NSTX-Upgrade (NSTX-U) with doubled toroidal field, plasma current and NBI heating 

power will be able to reach new parameter regimes more relevant to future devices and 

have new capabilities, e.g. modifying current and flow profiles, offering unique 

opportunities for studying the role of electron-gyro scale turbulence. Motivated by the 

achievements on NSTX, a next generation FIR high-k scattering system, capable of 

measuring 2D wavenumber spectrum of electron-scale turbulence, has been designed and 

is scheduled to be implemented in FY16 on NSTX-U. Coupled with BES and 

reflectometry, this high-k scattering system will also make a comprehensive study of 

integrated effects of multi-scale turbulence possible. Here, we will offer a review of what 

we have achieved in experimental studies of electron-scale turbulence on NSTX and 

present the future plans for NSTX-U. The physics design and capabilities of the new FIR 

high-k scattering system will also be present.  
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