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Abstract

The RIKEN Superconducting Heavy-lon Linear accelerator (SRILAC) has been steadily supplying beams for superheavy
element synthesis experiments since the commissioning in January 2020 by fixing relevant issues. The overall availability
of the accelerator during beam supply periods, excluding regular maintenance and downtime due to major malfunctions, is
approximately 90%, with availability exceeding 99% for the SRILAC alone. The decrease in available acceleration voltage
due to the increase in X-rays, field emission (FE), from the superconducting cavities had been the main issue, but it has been
found to be mitigated by processing with high-voltage pulse power (HPP). Currently, the on-set voltage at which X-rays begin
to generate has been improved compared to that of the initial installation, resulting in the recovery of available acceleration

voltage. This presentation will report on the current performance of SRILAC and prospects.
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Figure 1: Birds-eye view of the RILAC.
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Figure 2: Layout of the SRILAC.
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Table 1: SRILAC Design Parameters

Parameters

Frequency (MHz) 73.0 (CW)
Einj (MeV/u) 3.6
FE ot MeV/u) 6.5
Maximum operation gap voltage (MV) 2.4
Synchronous phase (°) =25
Number of cavities 10
Cavity type QWR (TEM)
Bopt 0.078
Gap 2
TTF 0.9
Aperture (mm) 40.0
Ran/Qo () 579
G 22.4
Ey.c MV/m) 6.8
Epeak/Eacc 6.2
Bhpeak/ Eace (mT/(MV/m)) 9.6
Operating temperature (K) 4.5
Helium pressure (MP) 0.1313
A f/A Py (Hz/hPa) -2.0 [6]
Target Qg 1x 10°
Qext 1-4.5% 10°
Amplifier output (kW) 7.5
Beam current (1A) ~ 100
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Figure 3: Operation history of the SRILAC.
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Figure 5: X-ray levels as a function of gap voltages.Each plot-
ted number represents the ID of SC-QWRs. Circled plots were
obtained after HPP.
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Figure 7: Schematic of the coupler installation apparatus.
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