Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

J-PARC RCS I[ZHI1THE—LO

PASJ2015 THOLO06

Sy aZoTmbREE

1-WHADERBEAMRITT —

RECENT PROGRESS OF J-PARC RCS BEAM COMMISSIONING
— TOWARDS REALIZING 1-MW OUTPUT BEAM POWER —

BEENZEAA® A, J-PARC RCS B — b =1 3

y/a%/57w—7M

Hideaki HOtChl# A J-PARC RCS beam commissioning group
A) Accelerator division, J-PARC center, Japan Atomic Energy Agency (JAEA)

Abstract

J-PARC RCS started 1-MW beam tuning from October 2014, and successfully achieved 1-MW beam acceleration in
January 2015. The most important issues in realizing such a MW-class high-power beam operation are control and
minimization of beam loss to keep machine activations within the permissible level. In the beam test in January 2015, a
major part of beam loss, such as space-charge induced beam loss, was well minimized by the combination of transverse
and longitudinal painting. In addition, in the following beam test in June 2015, a foil scattering part of beam loss during
charge-exchange injection was further reduced by expanding the transverse painting area, which was achieved by
compensating beta function beating with newly installed quadrupole correctors. The 1-MW routine beam operation is
now estimated to be established within the permissible beam loss level by these recent efforts. The main topic of this
paper is to discuss our approaches to beam loss issues that we faced on the process of the beam power ramp-up.
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Figure 1: Layout of J-PARC RCS.
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Figure 2: History of the RCS beam power.
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Figure 3: Transverse (a) and longitudinal (b) beam
profiles at the end of injection obtained without and with
injection painting; the charge density peak is well reduced
by injection painting.
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Figure 4: Beam survival rates measured with various
combinations of transverse and longitudinal painting (IDs
1 to 8), where the blue circles correspond to the old data
taken with the lower injection energy of 181 MeV with a
beam intensity of 539 kW, while the red ones are the new
data taken with the upgraded injection energy of 400 MeV
with a similar beam intensity of 553 kW.
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Figure 5: Tune footprints at the end of injection calculated
for the lower injection energy of 181 MeV with a beam
intensity of 539 kW-eq value, without (left) and with
(right) injection painting.
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Figure 6: DCCT data over the full acceleration time of 20
ms for various beam intensities from 568 kW to 1010 kW.
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Figure 7: BLM signals at the arc and collimator sections
measured over the full acceleration time of 20 ms for
various beam intensities from 568 kW to 1010 kW.
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Figure 8: (a) Tune diagram near the operating point,
where the red lines are the structure resonances, while the
blue lines are the non-structure resonances excited
through a distortion of the super-periodicity caused by the
edge focus of the injection bump magnets. (b) Turn-by
turn incoherent oscillation calculated for a particle near
the resonance vx+2v,=19.
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Figure 9: Beta functions measured without (left) and with
(right) the addition of quadrupole correctors.
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