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Abstract

This paper describes assembly of vacuum components and a start-up procedure of the vacuum system for the XFEL
(X-ray Free Electron Laser) accelerator at SPring-8. The vacuum components include not only various vacuum ducts,
ion pumps and vacuum gauges, but also the accelerating structures, wave guides and many beam monitors, which are
distributed along the 400 m-long accelerator. In addition to commonly-used ICF flanges, we use newly two type of
flange which is developed for the XFEL project. One is ADESY flange for waveguide connection and the other is
hybrid flange for beam duct connection. The ADESY flange and hybrid flange show significant reliability. The initial
vacuum leak of these flanges is 0 in 1773 flange connections. The vacuum system requiring ultra-high vacuum should
be assembled in a clean environment. Assembly area was surrounded by partitions. An air cleaner with HEPA filter
eliminates dusts, and the amount of dust is monitored. The component assembly was started in August 2009, and 90 %
of them have been completed by July 2010.
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Table 1: Vacuum components for the Accelerator

Instrument Quantity
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9 EMNKT L, ADESY 75T v R Accelerating Structures & RF cavities 144
77U 1773 & T 0D s fii %iiﬁg ZS_;C . VIIEZE RF pulse compressor (SLED) 68
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FALT ERBZERS BT R OWTHRET 5, Beam Monitor (BPM, CT, Screen ) 76
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Figure 1: ADESY Flange
(Left: C-band, Center: S-band, Right: L-band)
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Figure 2: Hybrid Flange (Inside edge is square-edge
for ADESY flange. Outside one is knife-edge for ICF

flange.)
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Figure 3: Gaskets, material: oxygen free cupper,

hardness: Hv 90, thickness: 2mm (Start from the Left:
Hybrid Flange, C-band ADESY Flange, S-band ADESY
Flange, L-band ADESY Flange)
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Figure 4: Bolt and nut (Left side is DLC coating. Right
side is DEFRIC coating.)
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Table 2: Flange Bolt Tightening Sequence
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Table 3: Result of the Vacuum Leak Test

C-band ADESY  Hybrid Tightenin
Step (M8*L50mm*8  (M6*L35mm*6) g Flow
) [N+m] [N*m]
Stepl 5 4 diagonal
Step2 10 6 diagonal
Step3 15 8 diagonal
Step4 20 10 diagonal
Step5 25 12 diagonal
Step6 25 12 clockwise
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Flange Type Number of Flange Leak
Hybrid Flange 70 461 0
ADESY C-band 1229 0
ADESY S-band 68 0
ADESY L-band 15 0
ICF54 26 0
ICF70 617 8
ICF114 551 6
ICF152 337 1
ICF203 12 7
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