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Abstract

Structure and 3D cryomodule of SSR2

The driver linac of the heavy ion accelerator called RAON will be built in
Korea and it utilizes four types of superconducting cavities. The SCL1
(Superconducting Linac 1) consists of the QWR (Quarter Wave Resonator,
β=0.047, 81.25 MHz) cavities and the HWR (Half Wave Regenerator,
β=0.21, 162.5 MHz) cavities. The SCL2 (Superconducting Linac 2)
consists of the SSR1 (Single Spoke Resonator1, β=0.3, 325 MHz) and the
SSR2 (β=0.51, 325 MHz) cavities. The manufacturing of the prototypes of
the SSR1 and SSR2 cryomodules is on-going and the current status is
reported. The issues included are the estimation of the thermal load, the
P&ID of the cryomodules, as well as the results of the thermal and
structural designs of the cryomodule’s components such as the two phase
pipe, support posts and flow pipes.

Fig. 3 shows 3D layout the SSR2. Fig. 3 is composed of
the static heat load includes radiation heat load through the
thermal shield, two sections of MLI layers, and the beam
port, and conduction heat load through all the components
connecting between cryogenic temperature and room
temperature. A phase separator is necessary to supply liquid
helium to the J-T heat exchanger. The thermal contraction of
the cold mass is compensated by the bellows’ connections
of beam ports and two phase pipe. The bellows is designed
based on the standard of expansion joint. The relative
velocity of gas phase is slower than 4 m/s under the steadystate operation.

Design overview of RAON

Fig. 1 Layout of RAON

Structure and 3D cryomodule of SSR1
Fig. 2 shows 3D layout the SSR1. Fig2. composed of the volume
of the phase separator should be sufficiently large to control liquid
helium level easily. The volume of the phase separator for SSR1
and SSR2 are 30 liter and 97 liter, respectively. The change rate of
the liquid helium level is 10 mm/min when the inlet valve of the
phase separator is closed. The minimum diameter of the rupture is
50 mm and 88 mm for SSR1 and SSR2 cryomodule, respectively.
Three invar rods are installed around two phase pipe to minimize
the axial deformation of the two phase pipe under any condition.

Fig. 3 3D layout of the SSR2 cryomodules
Table 1. Specification of cryomodules for RAON.
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Conclusion

Fig. 2 3D layout of the SSR1 cryomodules

The components and integrated system of the cryomodules
for SSR1 and SSR2 are designed under the modified recently
linac lattice design. It is still necessary to determine the
detailed configuration of the components considering structural
and alignment such as buckling of the invar rod of two phase
pipe, thermal contraction of integrated system, and so on.
Currently, the verification with the numerical simulation is
undergoing before the prototyping starts. However, it is though
that significant modification of the cryomodules configuration is
not necessary in spite of the minor dimension change of
subcomponents.

