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Abstract

Tokyo Institute of Technology and Toshiba Energy Systems have collaborated on a heavy particle linear accelerators.
It is important to optimize the construction and maintenance cost of the accelerator when it is introducing into the facility
for particle radiotherapy from now on. In order to keep good RF and vacuum performance for long period, we have
developed heavy ion linear accelerator that use metal seals instead of using O-ring seal. We will present the construction
of the test cavity with metal seal and low level RF results of using this cavity.
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Figure 2: Experimental setup.
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Figure 4: Main flange face of a test vacuum chamber.
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Figure 5: Cross-sectional view of metal seals [4].

Figure 6: Metal seal used for the main flange face.

Table 1: Dimensions of the Metal Seals used for the Test
Vacuum Chamber
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Table 2: Simulated Values of Resonant Frequency and
Unloaded Quality Factor for Each Mode

HRE—NK TEoii1  TEoi2 TEin  TEos

AR S [MHz] 549 675 749 845

HEAff Q 33475 40932 34204 49298
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Figure 7: Simulated field distributions.
(Left: Electric field, Right: Magnetic field)
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Table 3: Measured Values of the Unloaded Quality Factor
in the O-ring Test
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Figure 8: Bolt tightening torque dependence and time
dependence of the unloaded quality factor.

Table 4: Measured Values of the Unloaded Quality Factor
in the Metal Seal Test
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Figure 9: Deformation of a bending part of the metal seal
on the main flange face.
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