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Abstract

In July 2018, the J-PARC 3 GeV rapid cycling synchrotron (RCS) successfully demonstrated a 1-MW design beam

operation at 25 Hz with a very low fractional beam loss of the order of 1073;

most of the residual beam loss was well

localized at the beam collimator section; the beam loss power was as small as <1/10 of the capability of the beam
collimator system. This success of the 1-MW demonstration opened a possibility of further beam power ramp-up.
Following this, we have recently initiated further high-intensity beam tests towards realizing a higher beam power going
beyond 1 MW. The initial goal is to achieve 1.2~1.5-MW-equivalent high-intensity beam accelerations at the permissible
beam loss level increasing the injection pulse length (0.5 to 0.6 ms) and/or the injection peak current (50 to 60 mA). In
this paper, we present the results of the 1.2-MW beam tests conducted in October and December 2018, especially focusing

on a series of efforts for beam loss mitigation.
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Figure 1: Layout of the J-PARC 3 GeV RCS.
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Table 1: Operational Parameters
For 1-MW For 1.2-MW
operation operation
Bare betatron | (6.43, 6.32) (6.45, 6.42)
tune
Transverse Etp: 2007 Eip: 1501
painting area mm mrad mm mrad
Longitudinal Ap/p: —0.1% Ap/p: —0.2%
painting V2/ V1: 80% V2/ Vi: 80%
Ad2: —100—0° Ad2: —100—0°
Sextupole Used for Used for
magnets Vx—2Vy=—6 Vx—2Vy=—"06
correction correction
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Figure 2: Numerical simulation results; tune footprints at
the end of injection calculated without (left) and with
(right) injection painting for the 1-MW-equivallent beam
intensity, where the open circles show the bare betatron
tune.
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Figure 3: Injection beams required for the beam power
upgrade of the RCS.
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Figure 4: Beam intensities from injection to extraction.
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Figure 5: 1 GeV extration applied for the 1.2-MW high-
intensity beam test.
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Figure 6: Beam loss monitor signals observed at the
collimator section.
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Figure 7: Numerical simulation results corresponding to
(a), (b) and (c) in Fig. 6.
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Figure 8: Numerical simulation results; time dependences

of the 99.5% emittances.
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Figure 9: Numerical simulation results; tune footprints at
the end of injection, where the open circles show the bare
betatron tune.
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Figure 10: Beam loss monitor signals observed at the
collimator section.
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