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JT-60 neutral beam injector (JT-60 NBI) injects neutral hydrogen beam
into JT-60 with a maximum power of 20MW/10sec at an energy of 75 keV (70-
100 keV), to achieve the break even plasma condition in JT-60.

The performances required to JT-60 NBI were by far exceeded the those
of former neutral beam injector, and there had not been technical and
engineering bases to construct the JT-60 NBI. Therefore, research and
development, and design on the ion sources and other NBI components have
been performed for over ten years. As a result of these R&D and design,
the JT-60 NBI system was constructed and was completed in 1986.

The present report describes the R&D and design processes of JT-60 NBI.

Keywords: JTI-60, Neutral, Beam, Injector
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3.2.8 SEELERM

EHARREER 249.2MVA (INAMG & 0 ZE)
PIG BiFE% 25.2 MVA
InEERR 224.0 MVA
EFRANREER 29.45 MVA
WOB & 11.2 MVA
FE R 0.25 MVA
H—FR% 18.0 MVA
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Bal1-1% 4 + v H #®

i

BEAM ENERGY  (keV) 75 (30 ~100)
BEAM CURRENT  (A) 35 (40)
PULSE LENGTH  (Sec) 10

GAS SUPPLY INTO ION SOURCES (IS) | <1.5 INTO IS
AND NEUTRALIZER (N) (Pa-m®/s) | <2.0 INTO N
BEAM DIVERGENCE {/e  (Deg) 1.0 (0.9~12)
ION CURRENT DENSITY (A/cm?) 0.27 (0.39)
A;?M:ICH;FRfAEEION (%) 92 i 5 : 3
IMPURITY IN NEUTRAL BEAMS .:?g“;] ZZ z (')f/
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Fig. Cross sectional view of high proton yield ion source
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Dependence of proton yield on icn loss characteristic

Tength Vp/S| of the plasma generator, where V

volume and S| is ion loss area.
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(a) (b) {c)

An example of momentum spectrum of neutral beam, showing
(a) hydrogen, (b) low-Z impurities, and (c¢) high-Z
impurities. The neutral beam is analyzed after being
re—ionized in hydrogen gas cell, whose line density is
1.2 x 1016 molecules/cm?. The beam energy is 75 keV.
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mo & A % X z oz
SO M oE E 315 462 318 458
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,{ Vdec -2.5
kv/D
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Wave forms of GTAR action. Waveforms of beam initiation.

{a) (b)

#4343 GTAROKEE
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EbH- 1%k FHE2 Y FTOE - L5|HLERBRESE

RESULTS IN BEAM LINE TEST STAND

UNIT NO. LLONG PULSE SHOT HIGH BEAM ENERGY SHOT TOTAL SHOT
Vacc Iacc DURATION Vacc Tace DURATION NUMBER
kV A sec kv A sec
#1 75 66 7 75 66 7 14076
#2 75 70 10 88 70 0.5 5847
#3 75 75 10 99 81 1 6833
#4 77 73 10 100 70 0.5 7019
#5 75 70 10 97 67 4 9144
#6 75 69 10 Q0 70 0.5 6420
#7 75 70 10 a0 80 1 7564
#3 71 61 10 30 70 0.5 4145
#9 70 b4 8 86 70 1 6851
#10 76 74 10 100 75 2 64G8
#11 75 60 10 93 73 1 8439
#12 75 71 10 92 74 1 5586
#13 75 70 10 88 70 1 7363
#14 77 73 10 85 70 1 3998

*The voltage ratio ['(ZVg/Vacc) was kept at the constant value, 0.7.
*The standard rating: 75kV, 70A, 10sec.
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