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Abstract

The problem of determining the position of the boundary formed between a

plasma expanding into an evacuated region (subject to a large electric field)

and the vacuum itself has been formulated. The problem has been solved

in an analytical manner for the simple 1D planar case, and solutions to this

problem have been analysed. A different iterative method of solving the same

problem based on nodal equidistribution has been formulated and success-

fully implemented, and solutions compared with the analytic case. The same

iterative method has also been successfully applied to the more difficult 1D

radially symmetric problem and the effects of solution gradient and an input

parameter γ on nodal distribution have been studied.
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Figure 1.1: Neutron tube schematic

to this conductivity). At about the same time, the accelerating voltage is

applied across the tube, and ions begin streaming away from the plasma-

vacuum interface formed by the expanding plasma. Shaped electrodes within

the tube act as ion lenses focussing the ion beam onto the tritiated target

where the fusion reaction takes place.

Ions reaching the plasma-vacuum boundary at a specific rate cause the

boundary to bulge into the vacuum, thereby concentrating the electric field

within the region (since the plasma acts as a boundary for the electric field

within the tube main gap). The increased electric field causes ions to be

accelerated away from the boundary more rapidly than they arrive there, and

consequently the boundary recedes until the electric field at the boundary

is zero. In this final equilibrium state, ions leave the boundary at the same

rate they arrive there.

The determination of the equilibrium position of the plasma-vacuum

boundary, with a specific current density of ions arriving at the boundary,
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Figure 2.4: Change in solution region size with emission current density.

2.2.2 Variation in Solution Region Size with Accelerat-

ing Potential
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sequently reduces in size until the ion fluxes on both sides of the boundary

are balanced.

Since one of the aims of this project was to solv
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