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Development of Superconducting Linac-Booster for Low-beta Heavy Ions at RIKEN RIBF

Naruhiko SAKAMOTO*

Abstract

RIKEN Heavy-Ion Linac (RILAC) of Radioactive Isotope Beam Factory (RIBF) is undergoing an upgrade of its acceleration volt-
age to allow it to further investigate new super-heavy elements. In this project, a new superconducting (SC) booster linac has been
developed and constructed. The SC-Linac consists of 10 TEM quarter-wavelength resonators (QWRs) made from pure niobium
sheets which operate at 4 K. Recently we succeeded to develop high performance SC-cavities which satisfies the requirement as ),
of 110" with its accelerating gradient of 6.8 MV/m with a wide margin. The QWRs were integrated to three cryomodules and in-
stalled to the beam line. This paper describes about design, fabrication, processing and testing of newly developed superconduct-

ing cavity and commissioning status after installation.
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Af(kHz) 10 (kH2)
7.000 73 007.000
1.000 73 008.000

Pi (F: 8, ping, Cooling)
A 20 1/2 of slow tuner frequency shift from 73 000 kHz
19 Remove FPC
18 Remove helium vessel
17|Undo pretuning by beam port |
16 Cavity frequency cold in operation Eacc = 6.8 MV (Vgap = 2.4 MV)
15 Gap voltage 2.4 MV to 0 MV
14 Lower helium pressure from 0.13 to 0.1 MPa
13 Warm cavity up to room temperature (4.2K to 293 K) {thermal. exp}
12 Add by p
11 Vent rf space from vacuum to 0.1 MPa
10 Frequency shift due to dielectric constant of air (1 atm, humid. 40%)
9 Add back BCP of cavity surface (BCP2: 18.2 um)
8 Undo annealing (750C. 3 h)

1.280 73 009.280
6.862 73 009.280

73016.142
0.038 73016.180

(4.2 K to 293 K) -124.147

-15.437 72 876.377
-7.484 72 868.893

Suraface Processing -3.307 72 866.547

7 Add back BCP of cavity surface (BCP1: 114.3 um) -26.688 72 839.859

6 Add weld shrinkage for bottom dome (0.51 mm) Fabrication

5 Indium wire thickness clamping bottom dome (0.01755 mm)

4 Add back cut of the straight section of bottom dome (6.034 mm)

3 Add weld ge for ce and top dome (0.7 mm) 40.609 72 874.793

2 In wire thickness clamping center/outer cylinder and top dome (0.4 mm)

1 Add back center/outer cylinder cuts (10.918/10.097 mm) -598.077 72 213.256
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