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SIMULATION CALCULATION OF LONGITUDINAL BEAM
DISTRIBUTION IN J-PARC MAIN RING
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Abstract

The J-PARC accelerator complex consists of 3 accelerators, alinear accelerator, arapid cycle synchrotron (RCS) and
aMain Ring (MR) synchrotron. Simulation calculation of longitudinal beam distribution in JPARC Main Ring has been
performed. The effect that RF voltage pattern, space charge, and beamloading gave was examined.
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0 1: Main Parameter

Path of 50 GeV ring 1567.50 m
Injection Kinematic Energy 3GeV
Extraction Kinematic Energy 30 GeV
Bending Radius 89.381 m
Momentum Compaction Factor  -0.001
Harmonic Number 9
Injection Time 0.04-0.12s
Acceleration Time: 0.5-1.9s
0.1: parabola
0.3-1.7 : linear
0.1: parabola
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RCS beam power 322 kW

RCS extraction fundamental RF voltage 150 kV

RCS extraction 2nd harmonics RF voltage 30 kV

MR injection fundamental RF voltage 80 kV

MR accelalation fundamental RF voltage 200 kV

MR 2nd harmonics RF voltage 0 kv

Injection Time 0.04s

Acceleration Time 19s
0.1: parabola
1.7 : linear
0.1: parabola
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RCS beam power 300 kW
RCS extraction fundamental RF voltage 60 kV

RCS extraction 2nd harmonics RF voltage 30 kV

MR injection fundamental RF voltage 80-120 kV
MR accelalation fundamental RF voltage 215 kV

MR 2nd harmonics RF voltage 26.7 kV
ooooooo 1.7173 MHz
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Gap O 17 Gap

00 QO 22.7
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Number of macro particles 4680
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