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Abstract

The JPARC accelerator complex consists of 3 accelerators, a linear accelerator, a rapid cycle synchrotron (RCS)
and a Main Ring (MR) synchrotron. To study for longitudinal beam dynamics of }JPARC Main Ring (MR), tracking
calculation have been performed. Since Bunching Factor is a 0.2 (bunch length 200 ns) by limitation of extraction RCS
kicker, simulation calculation to such distribution was performed. By adding higher order harmonics voltage in addition
to afundamental and secondary harmonics voltage showed that Bunching Factor can be higher.
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Figure 1: Thelongitudinal phase space distribution and the
bunch shape at the MR injection
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Table 1: Main Parameter

Path of MR ring 1567.50 m
MRinjection Energy 3 GeV
MR extraction Energy 30 GeV
MR repetition period 2.4 sec
RCS Beam Power 800 kW
Acceleration time 14s
Injection time 0.12s
Parabolatime 0.1ls
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Figure 2: The simulation result of the Bunching factor. A

fundamental and secondary harmonics voltage are added.
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Figure 3: The simulation result of the Bunching factor. A
fundamental, secondary harmonics and h pign/ho=6 har-
monics voltage are added.
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Figure 4: The simulation re- Figure 5: The simulation
sult of the emittance of aresult of the emittance of
beam. A fundamental voltage a beam. A fundamen-
are added. The emittance of a tal, secondary harmonics and
beam is 5 eVs at the MR in- k4 /ho=6 harmonics volt-

jection. age are added.
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Figure 6: The longitudinal Figure 7: The longitudinal
phase space distribution and phase space distribution and
the bunch shape. A funda- the bunch shape. A funda-
mental, secondary harmonics mental, secondary harmon-
voltage are added. Separatrix ics and hyg1 /ho=6 harmon-

is shown as dashed line. ics voltage are added.
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Table 2; Comparison of Bunching Factor

hnigh/ho ~ B.F.
00000 048
3 0.22
4 0.22
5 0.23
6 0.29
7 0.26
8 0.24
9 0.25
10 0.26
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Figure 8: The longitudina Figure 9: The longitudinal
phase space distribution and phase space distribution and
the bunch shape. A funda- the bunch shape. A funda
mental, secondary harmon- mental, secondary harmon-
ics and hp,gn/ho=3 harmon- ics and hy,;gp / ho=4 harmon-
ics voltage are added. ics voltage are added.
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Figure 10: The longitudinal Figure 11: The longitudinal
phase space distribution and phase space distribution and
the bunch shape. A funda- the bunch shape. A funda-
mental, secondary harmon- mental, secondary harmonics
ics and hpigr/ho=7 harmon- and hp;gn/ho=10 harmonics
ics voltage are added. voltage are added.
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[1] Y. Sato et al., this proceedings.
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