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2 9F —KSTAR Z44] UrFA= o] &4 (ion source), X2 (neutralizer), -8 (bending magnet),
olex] WX (jon dump) ¥ ZEE|W|e} (calorimetery5-E AT . FA4He] AX 2 455 e 5
QUEE- AF87]= 2 vi7]Al (differential pumping system)2 Eoiglet. w7]A F-2f ‘éz’” Hs8) =A °]—Q‘
Ao AA W FY (120 kV, 65 A, 78 MWyl et £ =455, AHe] SA4S HA3E  gls
8719 sreEE o ylefel HEEe) W SASES AT F, o] FhEel olsl 7 £l M Had z‘l“&‘
Hzo] wi7| &5 o Wlo] FAI T&S 511‘15} & gl B PR 2 dAEEA
(particle balance equationyg AHg§-8te] Axksisict. w3t wiz|A|e) $5442 sfXsted 052 °]6H HlE Al
e HEFol BH BXPHEZ glofl o8] 7pssteS sl tHEA ielE Al e s ehdsigd)

Abstract — The NBI (Neutral Beam Injection) System for the Korea Superconducting Tokamak Advanced
Research (KSTAR) is composed of ion sources, neutralizers, bending magnets, ion dumps, and calorimeters.
The vacuum chamber, in which all of the beam line components are enclosed, is composed of differential
pumping system for the effective transfer of the neutral beams. The needed pumping speeds of each of the
divided vacuum chamber and the optimized gas flow rate ot the neutralizer were calculated with the help of the
particle balance equations. The minimum gas flow rate to the ion sources for producing needed beam current
(120 kV, 65A, 78 MW), the pressure distributions in the vacuum chamber for minimizing re-ionization loss, and
the beam loss rate on the beam line components were used as the input in the calculation. Also the scenario for
short pulse operation was determined by analysing the time dependent equations. It showed that beam extrac-
tion during less than 0.5 sec could be made only with TMP.
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(a) Horizontal angle distribution

fix)

(b) Vertical angle distribution
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O3 4. o] 2% 27| WAk R
B LSS TN oA Ay (o] 246l F37 FelviA])) Aabd
Main-square ~ Main-square L Leakage Field
Tail-Gaussian ~ Tail-square Reionization Effects Total(A) Total(B)
lIon Source Exit Scraper 0.0376 0.0437 0.0376 0.0437
OMA Scraper 0.0019 0.0043 0.0019 0.0043
Neutralizer 0.0106 0.022 0.05 0.0606 0.072
Bending Magnet Scraper 0.0005 0.0018 0.01 0.0105 0.0118
Ion Dump 0.5336 0.5209 0.5336 0.5209
Pre-Calorimeter Scraper 0.005 0.0151 0.013 0.018 0.0281
Pre-Duct Scraper 0.0 0.001 0.0024 0.0024 0.0034
Total 0.6646 0.6842
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