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Abstract

The vacuum system of the J-PARC 3GeV rapid cycling synchrotron (RCS) contributed to the stable 1-MW beam
operation. The peculiarities in the RCS vacuum system are represented by a large-aperture and long alumina beam duct
and a large-aperture low-spring-constant Ti bellows with a mesh-type rf contact. However, these components cannot
be manufactured nowadays because of deteriorations of the manufacturing equipments. We have been re-developing
these essential components to sustain the stable vacuum system. In manufacture of the alumina duct, the processes are
improved based on the past experience in the construction period, and the new processes lead qualitatively good results,
particularly in the brazing process, where all brazing planes are changed to on the horizontal. A new bellows made
of titanium showed linear behavior in the shrink displacement against increase of weight and the spring constant of 33
N/mm. The spring constant of the rf contact had no linear regime, but the constant is enough lower, such as less than 15

N/mm, than the one of the bellows in the range more than 1 mm displacement or 1 kg weight.
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Figure 2: Test brazing of alumina duct for a bending mag-
net: (a) old type and (b) new type.
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(b)
Figure 3: An rf shield made of copper which is cut by water
jet. Capacitors are soldered by hand.
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Figure 4: The shrink displacements against increase of the
weight on the components: (a) bellows and (b) rf contact.
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Figure 5: The derivative of Fig. 4(b), which is consistent
with the spring constant of the tf contact.
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