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Abstract

The J-PARC 3GeV synchrotron (RCS) provides high intensity proton beams to the Materials and Life Science Experimental
Facility (MLF) and the Main Ring (MR). The harmonic number (h) of the RCS is 2 and the RCS normally accelerates two
bunches. For some experiments at the MLF, a single bunch is preferred. In this case, one of the rf bucket is filled with protons
and the other is empty. Therefore the beam intensity is halved. If the RCS can accelerate with h = 1, the intensity per bunch
can be doubled, enabling to provide single bunch beams to the MLF with the maximum intensity. This possibly increases the
MR beam power by injecting high intensity single bunches eight times. In this article, we report mainly on the consideration of

h = 1 acceleration in the RCS by longitudinal simulations.
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Table 1: Parameters of the J-PARC RCS and its RF System

circumference 348333 m
energy 0.400-3 GeV
beam intensity 8.3 x 10'3 ppp
output beam power 1 MW

accelerating frequency 1.227-1.671 MHz
harmonic number 2

maximum rf voltage 440 kV
repetition rate 25 Hz
No. of cavities 12

Q-value of rf cavity 2
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Figure 1: (Top) voltage patterns generated by RAMA and
(bottom) synchronous phases for various initial longitudinal
emittance.
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Figure 2: Phase space distributions in the beginning of accel-
eration for the initial emittance of 5.0 eVs.
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Figure 3: Phase space distributions at 0 and 1500 turn for the
initial emittance of (top) 7.5 eVs and (bottom) 10 eVs.
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Figure 4: (Top) dual harmonic voltage pattern for initial beam
emittance of 10 eVs and (bottom) synchronous phase.
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Figure 5: Phase space distributions from injection to extrac-
tion at 0, 1000, 5000, 10000, 13000, and 15300 turn.
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Figure 6: (Top) bunching factor, (middle) momentum filling
factor, and (bottom) maximum dp/p during acceleration.
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Figure 7: Mismatch between the RCS output beam and MR
bucket.
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Figure 8: Dual harmonic voltage pattern for the bunch
manupilation.
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Figure 9: Phase space distributions and RF buckets with the
manipulation using the second harmonic voltage near extrac-

tion.
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Figure 10: The flattened beam and MR bucket seem to be
matched.
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