Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

JJPARCMRUOUDOUOOOOOOOOOOOOOOOOObObObObODbODO

SIMULATION OF CONTROLLED LONGITUDINAL EMITTANCE BLOW-UP
IN J-PARC MR

0000 *00000P0000P000000P00000A00000%P0000000000000 90
00000000 Pooooo®Pooooo0000®PooooO®O
Masanobu Yamamoto* A, Eizi Ezura®, Keigo Hara®), Katsushi Hasegawa®, Masahiro Nomura®), Chihiro Ohmori®,
Alexander Schnase®, Taihei Shimada®), Akira Takagi®, Koji Takata®, Fumihiko Tamura®, Makoto Toda®,
Masahito Yoshii®,
A Japan Atomic Energy Agency, ®) KEK, © GSI

Abstract

The J-PARC MR receives a high intensity beam from the RCS and accelerates it up to 30 GeV. The designed longitudinal
emittance of the RCS under the normal acceleration pattern is 5 eVs, whereas up to 10 eVs is accepted in the MR. Since a
large emittance is needed for slow extraction operation at the MR flat top to mitigate a microwave instability, the emittance
should be increased before the MR flat top is reached. We have investigated the controlled longitudinal beam emittance
blow-up using the phase modulation during the MR acceleration period by a particle tracking code.
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Figure 1: The bending field pattern for the MR slow extrac-
tion.
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Figure 2: The acceleration voltage pattern, the beam emit-
tance and the momemtum filling factor during the acceler-
ation.
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Figure 3: The phase space distribution and the bunch shape
of 5 eVs beam from the RCS.
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Figure 4: The phase space distribution and the bunch shape
at the MR flat top without the phase modulation.
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Figure 5: The phase space distribution and the bunch shape
at the MR flat top with the phase modulation of hy,/hg =
58 and Wy /ws = 10.
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Figure 6: The increase of the beam emittance with the
phase modulation of hy,/hg = 58 and wiea/ws = 10.
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Figure 7: The phase space distribution and the bunch shape
at the MR flat top with the phase modulation of hy,/hy =
58 and wyeq/ws = 10. The phase modulation is applied
only during the flat base.
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Figure 8: The increase of the beam emittance with the
phase modulation of hy,/hg = 58 and wyed/ws = 10. The
phase modulation is applied only during the flat base.
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Figure 9: The relation between the quality factor of the
high frequency cavity and its modulation frequency.
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Figure 10: The phase space distribution and the bunch
shape at the MR flat top with the phase modulation of
hb/ho = 10 and wmod/ws = 10.
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Figure 11: The increase of the beam emittance with the
phase modulation of hy,/hy = 10 and wy,eq /ws = 10.
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Figure 12: The phase space distribution and the bunch
shape 0.1 sec. after the acceleration with the phase mod-
ulation of hy, /hg = 10 and wyoq/ws = 10.
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Figure 13: The emittance and the bunch shape 0.1 sec. after

the acceleration with the phase modulation of hy, /hg = 58
and wieq /ws = 10.
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