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The Vacuum Design and Simulation of BNCTO02
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Abstract BNCTO2 consists of two sets of accelerators and five treatment terminals, enabling simultaneous
treatment of two groups of cancer patients. Currently under construction is one of the units, consisting of an ECR
ion source, a low energy beam transport (LEBT) line, a 2.8 MeV radio frequency quadrupole accelerator (RFQ), two
high energy beam transport (HEBT) lines, two treatment terminals, and a temporary line with beam dump. Firstly,
the vacuum design of BNCTO2 is introduced. The pressure distribution of RFQ and HEBT under different states is
simulated and calculated by using Molflow software, and compared with the measured results. Then, the
deformation and temperature rise of the irregular chamber and the water-cooled chamber in HEBT are simulated,
and the chamber design is optimized. Currently, the entire device is running stably, and the vacuum system meets
the design requirements.
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ular chamber, Deformation, Temperature rise
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Fig. 1 BNCTO02 vacuum layout
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Fig. 2 The simulation model(a) and calculation results(b) of

RFQ pressure distribution
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Fig.3 Deformation (a) and stress (b) of HEBT irregular cham-

QL0 30mm

ber after pumping

BNCTO2 H i RE R AL, HE TRt R aA
TR sh i i, Bl w A — R R,
TE H 1% 00T 1% 0 R B Rk B FE A, T 2Y
RFQ &7 45 M) R A% B 3L o0 B 2 R B K Ut
B, 27 AR R E B ) SR 8 A, I e A o
B R TR A, D X A 5 A AR . SR
78 FEAE PE QS ML, % 18 28 %% 25 W] [n) {, 1
Q4 1 Q5 Z A A M PIAZ 56 mm FI R 1 4%, %
T LA T DLV BN IE HOIR A R A4 KR4
AR T AIEHCRE TN, R A A e B2
R IIEN 2500 W, IZYIRAME T, S HE 4
BIITK T, H AT A G A o8 ] R PR A5 A, TR
B 22 mm, [RIFR it KSR, K 1.5 m/s, H25
B 55 TR A 2 ] A 2 A R A B (P IR
JEER<250°C) o L TTAR, AU ELAR P 3R 1 B



%10

XA 5. BNCT02 BL2S BEit My A 875

TR A 111.34°C, FUA5 e 25 5 JBl Ak ) 3R BE HE 85°C L
IR E T, AR B T RE AR Z R,
W& 4 R

4  HEBT HUALIE ELHHIRE S 1 25
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Fig. 5 The temperature distribution of HEBT vacuum chamber

under natural cooling condition(a) and water-cooling

condition(b)
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Fig. 6 Design of the vacuum chamber with temperature probes
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Fig. 7 The simulation model(a) and calculation results(b) of

HEBT pressure distribution
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