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A technique is described which allows the highly efficient production of a 48Ca beam

from oxide material in an ECR ion source at temperatures easily attainable with a low

power miniature oven. Details on the design and fabrication of the miniature oven are

also provided.

I. Introduction

A number of methods have been employed for the introduction of solid elements

and compounds at standard temperature and pressure into an ECR ion source plasma.

These include the use of externally heated ovens[l],  plasma heated boats and

crucibles[2], direct plasma evaporation of metallic wires and oxides of the elements, the

use of gaseous compounds of solid elements (UF,, BF,, SiH,,), plasma interaction with

sample material placed on the end of an insulating alumina rod (the “cigarette

method”)[3], and most recently direct ion plasma sputterlng[4]. Laser ablation has also

been investigated as a method of coupling solid material into an ECR plasma[5,6]. A

concise summary of the advantages and disadvantages of these techniques has

already been presented[5].

There is a strong demand from the experimental nuclear science community for

the production and acceleration of rare naturally occurring very neutron-rich ion beams.

Examples of these are ?S, 58Fe, &ZNi and most notably “Ca.  Adequate beam intensities

require the use of isotopically enriched material (“Ca  comprises less than 0.2% of

1




















