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Abstract

The radio-frequency quadrupole (RFQ) is operating in the frontend of the J-PARC linac to accelerates 50 mA negative
hydrogen ion beams from 0.05 MeV to 3 MeV. As a backup, the spare RFQ has been fabricated in 2018. The vane-voltage
ramping is adopted to improve the acceleration efficiency so that the cross-sectional shape is adjusted longitudinally to
produce the designed voltage distribution. Then, the three-dimensional cavity models including modulations and end cuts
were created in the RF simulation. The vane-base widths and end-cut depths were optimized to produce the desired vane-
voltage distribution. In the final tuning, the heights of the stub turners were also determined based on the tuner responses
obtained from the full 3D models.
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Table 1: Major Parameters

Frequency [MHz] 324 ﬁﬁﬁﬁﬁ?—_ﬁ;ﬁ?
Cavity type Four vanes

Vane length [m] 3.1

Inter-vane voltage[kV] 61.3 ~143

Max. surface field [MV/m] 29.8(1.67 Kilpatrick)

Average bore radius [mm)] 2.6~6.2

Vane-tip curvature [mm| 0.757 Figure 1: Cross-sectional shape of the RFQ cavity and the

modulation.
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Figure 2: Longitudinal variation of the vane voltage and
the average bore radius.

Figure 3: 1/4 model for tuning the vane-base width and the
depth for end cut.
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Figure 4: Voltage variations of the vane voltage for each
cavity shape parameter.
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tuning for the magnetic field distribution.
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Figure 6: Effect of the dipole rods for the resonant mode
frequency. Rod diameter is 14 mm.
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Figure 8: Low level tuning.
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Figure 9: Magnetic field variations with tuner depth.
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Figure 10: Bead-pull measurement result.
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