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THE OCCLUDED GAS ION SOURCE 

by-

L. Ruby 

University of California Radiation Laboratory 
Berkeley. Califor~a 

Applications and advantages of the occluded gas ion source 
. are described. The absence of continuous n~utral gas flow into 

the reacting volume is en•phasized. A proposed scheme for in
jection into the mir.ror machine is discussed. Elq»eriments are 
described dealing with extraction in nonuniform magnetic fields 
and with programmed extractor voltages. 

The production o£ a low-temperature plasma using deuterated tita-
-nium has found several applications!, Z. in the Sherwood program at 
Livermore. Concurrently, a pulsed ion source producing deuterons in 
the kilovolt range has been devel5>Ped for Sherwood and other uses. Full 
details are available elsewhere. 3 Advantages of the occluded gas ion 
source for inJecting into a pulsed mirror machine are: 

a. High-intensity--i.e., space-charge-limited--ion beams. 
b. High ratio of atomic to molecular ions. 
c. '!:he absence of auxiliary ion-source magnets. 
d. The absence of contin\lous neutral gas flow into the rea-cting vol

\lme. 

The importance of the laet item has been pointed oat by Carothers. 4 
In the face of this, the 11se of other types of ion sources will involve pro
hibitive ne\ltral densities unless an efficient means can be fo\lnd to pulse 
the external gas supply. 

The injection scheme now favoredS is to place the ion source on axis 
and $lightly inside the smaller mirror. Extraction will be accompUshed 
radially from several slots-that run parallel to the axis. The extracted 
beam is inclined sligbtl y forward of the normal to the magnetic field 
line e. This angle may range from a backward limit fi"ed by the require
ment that in one revolution the ion advance sufficiently along the axis to 
dear the source structure, to a forward limit determined by the 
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conditions that the extractor not arc over and that the trapping time not 
be appreciably decreased. For maximum trapping time the optimum 
angle is slightly forward. In order to partially simulate the situation a 
cone-shaped source was constructed which extracted successfully at 5° 
to a uniform de magnetic field of 1300 gauss. 

Some advantage may be gained from injecting with a programmed 
extractor voltage. ""5 For a linearly rising magnetic field the desired ex
tractor voltage would rise as the square of the time. So that the extract
ed current also is not a function of time. an accel-decel system6 can be 
used. A circuit has been developed to provide voltage of the desired 
time dependence for either the accel or the accel .. decel system. 

Future work will aim at providing space-charge neutralization for 
th.e extracted beam and 'constructing a source to be used in the Felix ma
chine. 
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