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ABSTRACT 

The ORNL SITEX (Surface Ioniza with Transverse Extraction) negative ion 

source utilizes a reflex discha 

D- ions on a cesiated converter placed d 

operating in a 1300-G magnetic field to ge or 

behind and adjacent to the 100-V/20-A 

rge column. We have re a newly assembled source, w 

the VITEX (Volume Ionization rse Extraction) mode to see 

volume M- ions could be prod 

- 1.6 torr - L s- I .  This flow would 

chamber temperature. In 

ition; the separation was less 

voltage up to -200 V at f 

flow during the test was held constant at 

d to an arc-chamber pressure of 1 

roduction mode, the converter was in its 

t had no appreciable 

output current. This is in s 

creases by a facto 

ITEX mode, in which 

onverter voltage-the optimum value 

upon electrode sp 

17.5 keV, and 760 ms has been . This corresponds to 32 mA/cm2 (2.5-cm2 

aperture) and was e 

H- ion ratio of 0.6. 

tron recovery system a were accelerated with t 

operation of I,- = 55 mA, Ielectron R = 35 

22 mA/cm2 has also been achieved. 
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1, INTRODUCTION 

Neutral beam injection has effective way to on 
devices.*--3 To date, this work has b 

ns with beam e 

hed with positive4 

beams. Two ways are gen be most successful 

backscattered o 

process8 in which the negative ion is 

ary results reporte 

in the VITEX mode 

uced. The vacuum liner 

to see how ma 

d from previous e ite parts were h a 

sprayed with molybdenum. The was optimize 

he same as that e perpendicular to t 

lasma generator, w 

elevation view with the neces connections. A refle 

ent and the elect 

A normal dis 
e of operation and c 

ally biased wall w 

The converter, which is used 

operated without cesium acting 

from about 100" to 700 

PI. RIMENT 

The gas flow during 

1 
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. 

extracted recovered electron current a 

riment (VITEX), 

separation was less tha 

e ion current ou contrast to the SI 
current increases by a 5 with converter 

is independent of magnetic -2600 6. This t is somewhat 
s ~ ~ ~ r i s i n g  since the beam ra 

ed Faraday cup c 

c: due to the unogtirnized 

ode. A more car 

ation is that the be 

e, which was des 

y will be made when 

Fig. 3(a) ordinate is in rnilliam scissa is 0 to 12 s. After 

load and shut off the accele in the shot the accelerator 

ed for about 3 s 

It units. Figure 3(c) 

ctrons are norm 

n as the H- cu Notice that the ele 

Ta parameters 

2717 2733 

Pulse 1 4 
80 55  
32 22 
17.5 17.5 
45a 3 Y  
0.6 0.6 

aR keV. 
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ters. 

the 3-s part of the ulse, Figure 3(d) i s  the volta 

ectron recovery is best at -10% of the 

Figuses 3(e) and (f) plot the arc amperage and volta ~ ~ ~ o ~ ~ ~ ~ s ~ ~  We feel that the 

earn current during the 3-s part of t 

molecular vibrational excitati smaller arc voltage, We think the dissociative 

nant volume H- U C ~ ~ Q R  mode, an its cross section 
vibrational states, Figures 3(g )  and (h) plot the c 

e. The converter has no cesi e in the VITEX m 

and acts merely as a plasma probe. Notice that the converter current i s  ap 

stant during the pulse, imdicatin 

for this shot is 20 to 35 k p" per ampere of H-- eurrelle 

nt to the H- current* This h study we have equated the acce 

be true calorimetrically for the VITEX made operation, 
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8 SSION QF 

parameters. There cesses14 believed to be r 

In tbis process, the electro a narrow range 

1 is a short-lived moleeulla iates. The cross 

is very low but increases many ord e if the H2 molecule 
anal states. Thi ith electrons of te 

ic electron environ 

energy, where they are e ions to a region of low 

r dissociation may be written as 

e through an ionic 

d electron energy t 

to raise the H2 molecule to 

energy in the VITEX wo 

on energy is ~ r ~ b a ~ l ~  v 
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we may have either one or 

studying H I  output as a functi n of wall geometry, 

material. 

processes occurring to pr 

Finally, we can test for polar disswiati other molecular gases. The 

molecule CH4 is reparte to have a cross-sectis 

than H2 (Ref. 15). We may already have so 

chamber. 

that i s  a factor of 10 hi 

sent due to our gra 
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