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The Lawrence Borkeley and Livermore Laboratories Neutral
Beam Developrent Group's work proceeds along two lines: The
first s required for the near-term applications (e.g., MFTF,
TFTR, and J111,, which require injectiun al energies up tco
120 keV, 1on currents per wodule up te 39 A, and pulse lengths
> 0.5 s. These systems are hase¢ on the acceleration and
neutralizativn of positive ions. The second part of our
program is devated te development for longer-term applica-
tigns: posilivi-iorn-bascd systems with 150-200-keV/

AG-Y0D-AT 1030y nodules and, sowewhat Yater, negative-ion-
Sased systems for injection at 200 keV and higher energies.
Geveloprent programs are bhased on research, in our case
primarily Jdevoted to atowic-collision and plasma physics topics
asscciate! with reutral beam systoms.  Tnese studies involve
graduate students and professioneal experimental and theoretical
claff. The main crphdsis at presenl 15 on negative ion
production »ad neutralization, the donic species distributron
in an intence Jdischarqe, and plasma effects in neutralizaers,
This w~ork is supported by the Office of Fusion Energy Division
of Applied Plasma Physics.

Application to hardware R&D is maraged by tne OFE Division
of Develepment and Technology. We start by building
fractional-area nodules that can be extrapolated te full-size
mocdules when the understanding of the design problems is far

enough aleru. Yo tate, several full-scale 86-120-keV/
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65-80-A10.5-5 prsitive don (WFETF, TETE, O111) sources have bheen
built and tested with a swort-pulee (#% ms), high-vollaje power
supply after vac-fifth to one-fourth area modules nad

peen tested for the full pulse length (0.5-1.5 s). Two
full-size TFTR-type sgurces have been nperated at 170 kV/60
AOLY s with deuterium at the LEL/TFTR Heutral Beam Engineering
Test Facility (NBSTF), and the MFTF source has onperated at

a0 kV for 12% ms on the LLNL High Veoltage Test Stand (HVTS).

The accelerator electrodes nf these modules are cooled only
at the 2dyes, so the heat transfer 15 1nadeguate for pulse
lengths more Lhan about 1.5 scconds. To permit lang-pulse
operation 2 water-cooled 120-150 kcV/15-A dc module has beuen
built and testine is in progress; Lthe construction of a
full-scale 50-A madule is well along.

Direct recovery of the eneray of unneutralized ions is an
important Yonn-range ohjective. Experiments with 100-keV
helium and nydrogen beams showed over 50 percent power recovery
efficiency: however, we do not have

an active praogram on ¢cnergy
rocovery at prescntb.
' antil i1ast year the negative 104 proqram has concenlrated
on sroduction of negative deuterium ion heams by double charge
exchange in cosium and sodinm vapors. D currents of about
2 A have been olbtained, Recenltly 3 surface-formation negative
ion source has been built; it produces about 0.5 A of negative
ions in long (30-s) pulsas. A 1A wmoceel is under construction.
This type of source offers apparcal advantages over the
double-chargu-uvxchange negative jon approach and will be used
to produce A0 keV long-pulse heams <Juring the next year. UOur
first goal four a system of intercst to potential users is to
produce a dc, ~ 1 =¥ pbeamw at 200 «x=V. Achievement of this goal
appears to bhe at least five years asay.

A targe part of cur effort in reccent years has heen the
development of suitable test facilitivs, In the process of
designing and cunsiructing th2m, 1L has bcen necessary to

develop new concepts ang component s far the high-puoner



electranic circuits, and new diagnostic technonlogy. Two

neutral beam facrlities, the B0-100-kV/A5-100-A/j1-s HVTS at

LUNL and the 120-kV/65-A/0.5-s NGSTI at LBL, have sufficient

neutron shielding to permit extensive operation with
deuterium. A 150-kV/15-A/5-5 facility (TSIilA at LEBL) has
recently been completed for tesling fractiomal-area advanced

positive ion sources. The NBSTF wil) be upgraded this year for

1.5 s operation, and in abtoutl 2 years for 170 kV, 65 A, 20 3
operation, The HVTIS will be
85 A, 30 s.

upgreded to operete at 80 kv,
A test facility for high-pauver-acgative-ign-bean
development doos not exist at present,

This work was supported by the U. S. Department of Energy
under Contract W-7405-ENG-48.
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