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Abstract

Prototype system including a superconducting quarter-wavelength resonator was started at RIKEN Nishina Center in
2015, in order to develop elemental technologies required for the low-velocity part of the CW high-intensity ion linear
accelerator. The prototype cryomodule consists of a superconducting resonator, cryostat, coaxial input coupler, frequency
tuner, thermal shield, magnetic shield, and measurement instrumentation. The cryomodule was successfully fabricated
and cooling-down tests are in progress. This contribution summarizes the present status of the development.
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Figure 1: Schematic of the prototype system.
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Table 1: Design parameters of the SC-QWR prototype.
Surface resistance was assumed to be 25 n{) in the cal-

culation.
Frequency [MHz] at 4.5 K 75.5
Duty [%] 100
Bopt 0.08
G [Q] 23.5
R/ Qo [2] 578
Qo 9.4 x 108
Py [W] 3.8
Vace IMV] at E,cc =4.5MV/m, 5 =0.08 1.44
Facc IMV/m] 4.5
Epeak/Eacc 6.2
Bpeak/Eacc [MT/(MV/m)] 9.7
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Figure 2: Schematics of the SC-QWR.
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Figure 4: Installation of test assembly into the cryostat.

U7z, WX RO HIRE BB OEE#IZES L DI
E5RERMDERHZE FMEF LU 7=,

5 Frr "I"'I"'I' ...};..5104

N

OVT2 (1st) ,,—*;{_my E
e VT2 (2nd) & e (v12)_ .3 108
W-- i

o % 1
109 | o VT4 <i, & Xy (VTS)

Qo

'S\
g3
[u/asr] Lea—x

2

1 eal.
_l(ulhpactlnz 2 :-
\\
~
>
.
.
M
5
s
H
H
o
H
H
.
.
.

H
.

.
.
.
.
.
e
-

105 fin
Multipacting Level 2
Multipacting Level 1 Eacc [MV/m]

Figure 5: Qg vs E,. plot of the SC-QWR for three inde-
pendent tests.
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Figure 6: Coaxial input coupler for the SC-QWR.
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Figure 7: Mechanism of frequency tuner.
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Figure 8: Assembly work of the cryorﬁodule.
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