Experiments of Non-Neutral Plasma Confinement in Linear and
Partial Toroidal Device

Abstract

Non-Neutral Plasmas (NNP) confined in uniform magnetic field of cylindrical traps can be confined
foreverl,2. Toroidal non-neutral plasmas trapped in non-uniform B-field are poorly confined for few
seconds3-4 due to presence of plethora of instabilities. Recently, NNP in partial torus with the
suppression of instabilities have shown the excellent confinement properties exceeding 100 S5. It
would be interesting to compare and scale the confinement time with magnetic field and test the
theoretical limit of magnetic pumping transport6. Recent upgrades of the experimental system,
SMARTEX-C, apartial torus at IPR, have made the system to be capable of performing experiments
at steady B-field of 1kG and at a vacuum of 1.0 x 10-10 mbar.

Scope of work: The project student has to work in ateam to carry out experiments of long-time
confinement with different physical parametersi.e. B-field and pressure. Student is also supposed to
get involved into experiment related UHV vacuum practices, electronicg/instrumentation activities,
and also develop the analysis routines in Matlab/Python, to analyze the experimental data for
investigation of the underlying physics of confinement of NNP in partial torus.

Outcome of the project: After completion of the project, scaling laws of confinement with collisional
and non-collisional parameters will be known. General utilities for data analysis of the experimental
results will be delivered.
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