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ABSTRACT Calculations will be presented which indicate that one could, with 

high efficiency, convert the electron beam energy transported from many pinched 

diode to ions at a reasonably sized evacuated spherical shell - or a "light 

bulb." 
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SUMMARY 

Introduction Although it has been demonstrated that electron beam energy from 

a pinched diode can be transported over considerable distances (m) via plasma 

channels, an overlapping of many of these channels from separate diodes at a 

typical small fusion target presents a formidable problem. It has been proposed 

that this problem could be alleviated by converting the electron energy to that 

of ions at a reasonably sized thin SI0 2 shell or "light bulb" which contains, at 

its center, the much smaller fusion target. A conceptual picture of this scheme 

Is shown in Figure 1. It is a unique form of ion diode which is decoupled from 

the driver and is current driven. 

Plasma channels formed by a laser or an exploding wire are connected to the 

spherical light bulb at the equator with the magnetic field being provided by the 

current from an independent driver passing from the poles to the equator and then 

to the pinched diodes along the channels. The beam electrons from many REB diodes 

would be transported in these channels to impinge upon the light bulb, reflex 

through it, and eventually degrade In energy by transfer to the ions on the 

interior or by dissipation in the shell. As the beam electrons reflex through 

the shell, they are returned to it from the interior by the space charge force 

and from the exterior by the magnetic force. The discussion will describe a 

self-consistent non-relativistic analysis of the space charge fields on the 

interior of the j-ight bulb by modeling it as a planar ID dual diode with space 

charge limited emission of ions at the anodes. 
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Discussion While the analysis depends upon the form of the velocity distribution 

of the injected electrons, and thus is dependent upon a reasonable hut arbitrary 

assumption, the potential distribution it remarkably independent of these details. 

Figure 2 illustrates the major features of the solution for an optimized case of 

a "square" velocity distribution of injected electrons. It also emphasizes some 

of the differences from the usual single ended reflex diodes. 

NoLe that there are two groups of beam electrons and thus circulating currents, 

(a) the low energy group which are reflected by the potential well V A
 _ V Q; and 

(b) the high energy group which can communicate with both sides of the dual-diode* 

The maximum ion power occurs when the potential difference (V A - V ) is 3/4 of the 

maximum energy of the injected electrons. In a dual-diode, one need not insist 

that the one-way electron current passing under the potential minimum must equal 

the ion current to the center plane as would be required for a single ended diode. 

Quite the contrary, this electron current can be many times the ion current; one 

need insist only upon net current neutralisation onto the target. From a physical 

standpoint, this large circulating electron current corresponds to electrons missing 

the target in spherical geometry. 

Figure 3 illustrates the predicted efficiency of converting the electron beam 

power in the channels to neutralized ion power on the TN target as a function of 

the number of round trip passes of the electrons through the shell. It should be 

remarked that this final result agrees rather well with PIC code calculations by 
3 

Poukcy , although there are rather striking points of disagreement at the inter
mediate steps. 
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