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Design of the vacuum system of the DTL for 20 MeV proton beam acceleration
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Abstract

The 3 MeV RFQ is constructed already for the PEFP(Proton engineering frontier project) 350
MHz proton accelerator in KAERI site, and now we're designing the DTL for 20 MeV
acceleration. The main aspect of the DTL vacuum system design is overcoming the gas loads
from the accelerating cavity to minimize the beam loss. Therefore, we need to examine the
surface gas loads and leak loads through the wvacuum sealing joints, which determines the
dominant vacuum characteristics in these pressure range. Also we may check the sudden failures
of the pumps causing from the power failure. Then we can select the proper pumping method

and set these pumps at proper place.
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31 DTL® 7} tankd &F7]Al] 3 beame] &4 3 58 4¥

Tank Exit beam Tank Beam loss due to Maximum
( an energy length stripping allowable pressure
No. (MeV) (m) (mbar)
(A/m | pA(each tank)

1 6.9 4.45 0.822 3.66 3.00E-07

2 11.4 4.61 0.488 2.25 3.00E-07

3 15.7 4.54 0.406 1.84 3.00E-07

4 20.2 4.74 0.364 1.72 3.00E-07

Total loss rate (gA) 9.47
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¥ 2. DTL tank no.l1o| ot ¥ 7]A Hsle] a<F
) Outgassing rate | Outgas load
ty. Area (cm’ Material
Qy (cm’) (mbar L/sec cm?)| (mbar L/sec)
Tank 1 75739.10 Cu plated carbon steel 1.33E-10 1.01E-05
Drift tube 50 18809.86 OFH Copper 1.33E-10 2.50E-06
Stems 50 8449.74 OFH Copper 1.33E-10 1.12E-06
Post coupler 17 2872.91 OFH Copper 1.33E-10 3.82E-07
Slug tuner 8 3818.24 OFH Copper 1.33E-10 5.08E-07
RF window 1 595.97 Alumina 6.65E-09* 3.96E-06
Vacuum spool 1 1431.84 Stainless Steel(SUS304) 1.33E-10 1.90E-07
Total 1.88E-05
# 10A1ZF 7] o]& o] 7|A] WEE : “BZHEM", 428 page, 19854, ZHESA(F), &
¥ 3. DTL tank no. 19] 2¥ Ao 93t 714 F3sle] Q<
. Seal
Nominal Outgas rate| Leak rate {Outgas load Total gas
Seal Cross Leak load
Seal Name Qty.; seal . (mbar L/s (mbar (mbar load(mbar | Remarks
type . section (mbar L/sec)
dia.(cm) cm2) L/sec mm) L/sec) L/sec)
(cm)
v 2 55.8 0.533 | 1.14E-08 | 1.04E-10 | 6.69E-06 3.64E-07 | 7.05E-06 | tank end
acuum
End " 1 57.1 0.533 | 1.14E-08 | 1.04E-10; 3.42E-06 1.86E-07 | 3.61E—-06 |inter tank
nd walls
RE 2 54.2 0.498 | 2.30E-09 1.22E-06 1.22E-06 | tank end
1 55.5 0.498 | 2.30E-09 6.27E-07 6.27E—-07 |inter tank
Drift tube |Vacuum 50 | 2.6 0.36 | 1.14E-08 | 1.04E-10 | 5.26E—-06 | 4.25E—07 | 5.68E—06
stem
. RF 50 2.6 0.361 | 2.30E-09 1.06E-06 1.06E—-06
interfaces
Post Vacuum; 17 2.6 0.36 1.14E-08 | 1.04E-10 | 1.79E-06 1.44E-07 1.93E-06
couplers RFE 17 2.6 0.361 | 2.30E-09 3.62E-07 3.62E-07
Vacuum: 8 15.8 0.533 | 1.14E-08 | 1.04E-10} 7.57E-06 | 4.13E-07 | 7.99E-06
Slug tuners
RF 8 14.5 0.599 | 2.30E-09 1.58E-06 1.58E-06
Vacuum [Vacuum: 4 17.6 0.533 | 1.14E-08 | 1.04E-10 | 4.22E-06 2.30E-07 | 4.45E-06
ports RF 4 15.8 0.599 | 2.30E-09 8.58E-07 8.58E-07
Vacuum; 1 14.9 0.533 | 1.14E-08 | 1.04E-10 8.93E-07 4.87E-08 | 9.41E-07
RF coupler
RF 1 13.1 0.599 | 2.30E-09 1.78E-07 1.78E-07
RE pick Vacuum: 5 35 0.36 1.14E-08 | 1.04E-10: 7.08E-07 5.71E-08 | 7.65E-07
ick u
P P RF 5 2.2 0.361 | 2.30E-09 9.01E-08 9.01E-08
vacuum
Vacuum
spool pump (CFF) 1 15.24 0.67 1.26E-09 | 2.00E-11: 1.27E-07 9.57E-09 1.36E-07
interface
Total 3.15E-05
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