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Abstract

At RI beam factory (RIBF) of RIKEN Nishina Center for Accelerator-Based Science, upgrade plan of RIKEN linear
accelerator (RILAC) for the purpose of heavier element synthesis is progressing. The total acceleration voltage is
enhanced by replacing a part of the latter stage of a normal linear accelerator with a superconducting accelerator.
Mitsubishi Heavy Industries Machinery Systems, Ltd. completed the delivery of three superconducting cryomodules for
this project in March, 2019. This paper reports the outline of the superconducting cryomodule components and the
details of manufacturing technology of the superconducting quarter-wave resonator (QWR).
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Figure 1: Upgrade of the RILAC.
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Figure 2: Installation layout of the cryomodules.
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Figure 3: Schematic of cryomodule.
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Table 1: Spec of QWR Cavity

Item Value
Frequency at 4.5K 73.0 [MHz]
Qo 1.0 107
Eacc 6.75 [MV/m]
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Figure 4: QWR for RIKEN.
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Figure 5: Results of frequency analysis.
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Figure 6: Results of structure analysis.
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Figure 7: Results of frequency analysis.

25 EE—LRPE(EBW)

MHI-MS T, ftROEHEREZFFOE 78— LIEHE
HEARA L TRY, BEEDOZERE LK 4 )% [F R
\IEHET HZENARETHD, 41, 2 5O QWR A
(AR 22 1 2 [ VA R SR IS AUl T8 — IR B2
Z i T.L7=(Fig. 8),

Figure 8: Welding of cavities.
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Figure 9: Frequency measurement of QWR.

F 73.0
openfll B @ 729 S -
al 728 1 e--a-D BB pnil_ H__ spec
— 727 +
£ ne s ¢
& 725 * SREERT
g 724 + - mshortfBIFA%E %
723 . openfBlSHEE %
722 +—* >~
shortfll | i * —
H 1 720
1
1

(c) Bottom (d) Top

Figure 12: Inner surface of cavity.
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Figure 10: Results of frequency tuning.
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Table 2: Specifications of the BCP Facility

Item Value

Acid Mixture of HF, HNO; and H;POy4
Temperature 10-30deg.C

control of acid

Acid flow 60L/min

Etching rate 1 um/min

Rinsing Pure water
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Figure 13: Nameplate.
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Figure 14: Qo-E curve of the QWR bare cavity[5, 6].
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Figure 15: Vacuum vessel.
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Figure 16: Magnetic shield.
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Figure 17: Tuner and RF coupler.
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(a) Thermal shield (b) Liquid He supply pipe
Figure 18: Thermal shield and Liquid helium supply pipe.
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