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DISCLAIMER -

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and -opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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‘As one'phase of an effoi_'t to devélop‘a suitablé"io.ri‘ source for the mag-

 netic mirror maChine. a prégraml involving work on an. occludedwgau ion

gource has been under way in Berkeley. ‘This source embodies a method of

'obtammg large quantities of ions and electrons from hydrogenated titanium.

The plasma is released when a- spark is initiated on the surface of the metal.

To achieve this in vacuum, a capacitor or pulse line is discharged across a
sandwich of tltanmm aeparated by a thin insuiator. The insulator has .the function
of lowering the threshold voltage for a ducharge In this form, the source

- has been used in several experiments reported elsewhere herein (cf. papers

by Frederic H. Coensgen and ‘Wmston H. Bostick]. . ‘
‘When consiatency is a factor, a stack of such metal -insulator elements

is used to average out individual variations in the sparks . A typical stack is

~0.25 inch in diameter and 1 inch long. As first developed the stack was clamped

'between two stainless ateel support rods to give a filamentlike appearance.

The discharge proceeded down some irregular path on the surface of the stack,

~ Because the plasma was unconfined no success wasg experlenced in acceleratmg
~ an ion beam by using an nperture electrode ad;acent to the source.  However,
several hundred amperes of ions were drawn off the plagma by surrounding"

the source with a collector biased a few volts negatwe.

, In a second geometrical arraugemeut the stack has been made hollow
and the discharge has bean confined to the inside surface. To do this it has been
necessary to add a third electror'le, which triggers the discharge along the proper
path, With only a small area of the plasma at one end of the stack exposed to

the extractor, it has been poséible to obtain accelerated ion beams by several

~ methods. With axial symmetry and a 3/32-inch source opening, 10 ma at 10 kv
.have been extracted with an aperture electréde’, and 250 ma, correspondingly,
with a grid electrode. In addition, ions have been extracted radially using both

slot and grid électrodes. Pulse. lengths have ranged from 10 microaeconds to
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In the mass emission spectrum H dommates H by a factor oi thrae
Other mna ranging in mass ap through titanium are presant, and their distribution

is infhmm:cd by the partxcular material used for the insulators.

B&cause of ita compact size it will be posazble to put a source right

- into the mirrer region of the 6-inch machme (tabletop). Additional a.dvantagea
‘f:' are that no auxxhary magnetic field is required by. tha aource and that the only
}neutral gas in,;ected is a small amount accompanying the ion emxssion. S
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