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Abstract:

Understanding the mechanisms which determines transport in fusion plasmas
remains as a key issue in nuclear fusion research. It is now recognised that the control of
radial electric fields has opened a new era in fusion confinement. The key element of
present research proposal - comparative studies of the radial structure of electric field
(plasma electric potential) and plasma confinement in NSTX - has the following
objectives:

First, to investigate the influence of radial electric fields in the confinement properties of
fusion plasmas. In particular, to determine the role of radial electric field in low
collisionality plasmas, where trapped particles effect is the important part of our
understanding of the transport in fusion plasmas. In addition, to study the mechanisms
which control the interplay between the core and edge plasma region, and to study
influence of magnetic shear and critical gradients on transport.

Second, to study the structure of the equilibrium plasma potential and it’s fluctuations
and transport near the operational (density and beta) limits in fusion plasmas. The
viability of a fusion reactor requires to reach a significant betas that requires a careful
control of plasma profiles or transport and magnetic configurations.

Third, to investigate the influence of electric field to the process of improvement of
plasma confinement. This issue is a key element for the viability of a fusion reactor, it is
directly linked with the radial structure of electric fields. The first direct measurements of
plasma potential during the transition to improved confinement made in JFT-2M and T-
10 tokamaks found the coupling between the changes in potential and confinement. The
causality between them is an open question.

A Heavy Ion Beam Probe (HIBP) is a proposed diagnostic, which can
provide a number of unique measurements in NSTX: plasma electric potential, density,
poloidal magnetic field and their fluctuation. The preliminary design of HIBP for NSTX



was already done in RPI. Here we propose to make the detailed calculations and
participate in preparation, installation and probing experiments jointly with RPI team.
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