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Abstract

A new method to compensate for the third-order structure resonance was considered. It was demonstrated in the
main ring synchrotron of Japan Proton Accelerator Research Complex. The new method is to make a new beam optics
whose phase advances in the arc section were adjusted to cancel the resonance. The third-order structure resonance
v, — 2v, = —21 was compensated with the new optics. It was shown by the aperture survey simulation. Three kinds
of experiments were also performed to verify the compensation. First, the transverse couplings were measured. While
the dipole oscillation was propagated from the x direction to the y direction with the present optics used in the neutrino
user operation, the couplings were not measured with the new optics, showing the successful compensation. Second,
the beam losses derived from the resonance v, — 21, = —21 were measured. The beam losses were reduced with the
new optics which revealed that the resonance was well weakened. Third, the Fourier spectra caused by the resonance
v, — 2v, = —21 were measured. The peak heights of the spectra derived from the resonance became smaller with the
new optics. It also showed that the resonance was well compensated.
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Figure 1: Aperture survey simulation with the present op-
tics [2].
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Figure 2: Aperture survey simulation with the new optics
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Figure 3: Center positions of the beams with the present (left) and new (right) optics in = (upper) and y (lower) coordi-

nates measured by the BPMs [2].
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Table 1: Results of the Coupling Measurements [2]

Optics  Intensity Sextupole”  Coupled ratio
99% 4/10  (40%)

Prosent 1.2 x 102 ppb  95% 5/10  (50%)
90% 3/10  (30%)

2.5 x 102 ppb  74% 17/20  (85%)

New 2.5 x 10'2 ppb 74% 015 (0%)
90% 0/10 (0%)

"The column “Sextupole” shows the ratios of the setting value to the
value for the full chromaticity correction.
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Figure 4: Transverse actions of the beam with the present
optics [2]. The colors correspond to the turn from the beam
injection.
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Figure 5: Beam loss ratios measured by the DCCT with
the present (red) and new (blue) optics [2]. The horizontal
error bars show the tune errors derived from ripples of the
power supplies measured by the tune meter.
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Figure 6: Horizontal (upper) and vertical (lower) Fourier spectra with the present (left) and new (right) optics [2]. The

spectra of the tunes are colored blue and red, while those of the resonance v, — 2v, =
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