Proceedings of the 13th Annual Meeting of Particle Accelerator Society of Japan
August 8-10, 2016, Chiba, Japan
PASJ2016 TUP097

SPring- SKFU VIDFTE—AVY LRFDEE &
VEILTIRTIVRIZDOWT

OFF-MOMENTUM PARTICLE MOTION AND MOMENTUM ACCEPTANCE AT THE
SPRING-8 STORAGE RING

AR . B OOE—. TiREA
Masaru Takao™, Kouichi Soutome, Yoshito Shimosaki
Japan Synchrotron Radiation Research Institute (JASRI)

Abstract

At the low emittance storage rings like a high brilliance radiation light source, the electron-electron scattering in
a bunch, i.e. Touschek effect, dominates in beam lifetime. Originally in Touschek scattering, the electron exchanging
the energy through the collision spills out the RF bucket and is lost. Besides, the off-momentum particle starts to
oscillate around the dispersion orbit with the amplitude proportional to the momentum deviation, so that the momentum
acceptance is also limited by the transverse dynamics. The SPring-8 storage ring consists of the 44 double bend unit cells
and the 4 long straight sections, and the dynamical stability is secured by the phase matching in the matching sections
for the on-momentum particle and the local chromaticity correction for the off-momentum particle. The latter correction
is carried out by optimizing the focus sextupole magnets in the arc section of the matching cells, so that the momentum
acceptance is made large almost up to that limited by the RF bucket in the high RF accelerating voltage of the user
operation. The tracking simulation shows that the particle motion of the momentum deviation over the threshold limited

by the sextupole magnet becomes stochastic and that the oscillating amplitude grows large leading to the beam loss.
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Figure 1: Betatron function.
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Figure 2: Dispersion function.

Table 1: Parameters of the SPring-8 storage ring

Beam energy 8.0 GeV
Circumference 1436 m
Harmonic number 2436
Natural emittance 2.4 nm-rad
Coupling ratio 0.2 %
Energy spread 0.11 %
Radiation loss w/o ID’s 8.91 MeV
RF accelerating voltage 16 MV
Betatron tune (H/V) 41.14/19.34
Chromaticity (H/V) 3/3
Momentum compaction factor ~ 1.59 x10~*
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Figure 3: Optics (betatron functions /3,, 8,, phase advance
A¢y, Agy) at matching section (half).
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Figure 4: Measured lifetime vs. Rf accelerating voltage.
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Figure 5: Lifetime vs. strength of sextupole magnet at LSS.
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Figure 7: Stability region vs. the strength of SF-LSS.
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