Proceedings of the 8th Annual Meeting of Particle Accelerator Society of Japan (August 1-3, 2011, Tsukuba, Japan)

AMPLITUDE DEPENDENT ORBIT SHIFT AND ITS EFFECT ON THE
BEAM INJECTION

Yoshihiko Shojil’A), Masaru TakaoB), Takeshi NakamuraB), Takahide ShinomotoB), Yasuyuki MinagawaB), Jun
Schimizu®
~LASTI, University of Hyogo, 1-1-2 Kouto, Kamigori-cho, Ako-gun, Hyogo, 678-1205
BJASRI, 1-1-1 Kouto, Sayo, Sayo-gun, Hyogo, 679-5198

Abstract

The betatron oscillation amplitude dependent orbit shift was measured at the electron storage ring, NewSUBARU.
The result roughly agreed with the theoretical calculation. The effect of this shift on the beam injection is discussed
using parameters of NewSUBARU and SPring-8 SR. Generally there exists a better side for the injection, the inner side
or the outer side of the ring, which depends on the sign of the shift at the injection septum. In case of the NewSUBARU,
the beam is injected from the outer side and the shift is positive. The effective thickness of the septum is reduced by the
large oscillation amplitude of the injected beam. However, this effect becomes almost negligible with the running
parameter at NewSUBARU, because of the deformation of the phase space contour. On the other hand at SPring-8, the
beam is injected from the inner side of the ring while the orbit shift is negative. The injection from the inner side is
better.
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Figure 1: Amplitude dependent orbit shift in 1/4 of

NewSUBARU storage ring. The broken lines are the
shifts of the synchrotron oscillation center.
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Fig.ure 2: Amplitude dependent orbit shift. The circles
are the measured shift and the line is the calculated shift
using the analytical formula.
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Figure 3: Amplitude dependent tune shift. The circles are
the measured and the line is the calculated shift using the
analytical formula.
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Table I: Basic parameters of NewSUBARU

Parameters value
Betatron tune: v,/ v, 6.30/2.23
Horizontal emittance : 50 T nm
Septum wall from the beam center +21 mm
Septum thickness 3 mm
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Figure 4: Phase space contour at the injection point of
NewSUBARU.
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Figure 5: Phase space contour at the injection point. (a)
and (c) show that at the initial turn at the injection and (b)
and (d) show that after the injection. The above and
below are for the injection from the outer side and the
inner side of the ring.
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Figure 6: J, dependence of the weighted center and the
median of the stored beam at NewSUBARU for v,
=6.302 and 6.207.
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Figure 7: Phase space contour at the injection point of
SPring-8 SR.
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Figure 8: J, dependence of the weighted center and the
median of the stored beam at SPring-8 SR.
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Figure 9: Calculated dynamic aperture of the SPring-8 SR.
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Figure 10: Measured aperture of the SPring-8 SR.
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