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Abstract

Recently, humankind had big discovery about neutron star, which is great big nuclear in the space. They are discovery
of neutron star with twice mass of solar in 2010 and observation of gravity wave when two neutron start incorporate in
2017. In order to understand the high dense matter like the neutron star, project of experimental researches by using
accelerated heavy ion beams become heated in the world, such RHIC-BES-II, FAIR project, NICA project, etc. The J-
PARC facility consists of three accelerators, which are 400-MeV linac, 3-GeV Rapid Cycling Synchrotron (RCS) and
Main Ring synchrotron (MR). These accelerators provide MW class high intensity proton beams to the targets, and
secondary beams after hitting the proton to the targets are used in many experiments and researches. We have simulation
study of the heavy ion beam in J-PARC to fully utilize high intensity ability of J-PARC. We propose the accelerator
scheme of the beam in J-PARC and the intensity will reach to the world record. In our talk, we will report the current

status of proton beam and introduce the accelerator scheme for the high-intensity heavy ion beam in J-PARC.
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Figure 1: J-PARC facility air photograph. Orange shows
accelerators and blue shows experimental facilities.
Yellow shows newly planned heavy ion injector.
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Table 1: Characteristic Parameters of Target and
Performance for J-PARC Accelerators
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v — 7 &t 50 mA 50 mA
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MR P B A% IR AR
TAHILF— 30 GeV 30 GeV
ki3 (NU)  2.0x10" f# 2.5X 10" {#
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i) (HD) 100 kW 51 kW
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Table 2: Heavy Ion Parameters of J-PARC HI

plIbEE Ay BFHIh=FNF¥—  RFH

HI V=72 Us+ 20 MeV/u 2.0 10"
HI 7 —2%—  Us+ 67 MeV/u 1.5x10"
RCS U6+ 735 MeV/u 1.1x10"
MR U2+ 11.06 GeV/u 4.0x10"
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Figure 2: New heavy ion injector (LINAC and booster).
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Figure 3: Beta functions (top) and dispersion functions
(bottom) around the booster ring.
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Figure 4: Tune map and tune spread of both RCS (top) and
new Booster ring (bottom).
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