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PRIE{K{FEcenter shift&ld (1/2)

PHYSICAL REVIEW SPECIAL TOPICS - ACCELERATORS AND BEAMS 17, 064001 (2014)

Amplitude dependent shift of betatron oscillation center

Yoshihiko Shoji,1 Masaru Takao,2 and Takeshi Nakamura®
lLabomtory of Advanced Science and Technology for Industry (LASTI),
University of Hyogo, 1-1-2 Kouto, Kamigori-cho, Ako-gun, Hyogo 678-1205, Japan
2Japan Synchrotron Radiation Research Institute (JASRI/SPring-8),

1-1-1 Kouto, Sayo, Hyogo 679-5148, Japan
(Received 27 February 2014; published 17 June 2014)

We have analytically calculated and measured the amplitude-dependent shift of the betatron oscillation
center at the electron storage ring, NewSUBARU. The shift is due to nonzero average horizontal
deflections at the normal sextupole magnets. The shifted center forms a displaced closed orbit and is
measured by a closed orbit distortion measurement system, although no single electron runs on this orbit.
The measured shifts by betatron oscillations agreed with the theoretical calculation except the variation
of data points, which did not obey the ring symmetry. Additional measurements, whose results included
the effect of the circumference shift, experimentally proved the amplitude dependent circumference shift
for the first time. We also discuss some applications of the shift, which has never been previously
analyzed.

DOI: 10.1103/PhysRevSTAB.17.064001 PACS numbers: 41.60.Ap, 29.20.dk, 29.27.Bd
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IRIE{K fFcenter shiftDfHIEIZDULNT(2/2)
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J. Schimizu, et al., Proc. of 13th Symp. on Accel. Sci. and Tech. Osaka, Japan (2001), pp.80-82.
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averaged inj. efficiency (%)
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Strategy of Lattice Design

> Design of Linear Optics:
1 EIzv4 X{E
2 low- for brilliance (high-B for injection)

Fa—2DER GRVNFEIRZEE(T5)
BFFaoLo03T142T74,
BEX—2E#. 897 E%

interleaved SxM 1= D HIESE D AR
EO—AHILHYAT T4 T4
EiRIBKRTFEF1L— Tk

(N—A2EH., SMHEEFHDRE)

W

~N O O

Design of Nonlinear Optics
1 FFaSLo/AIT4ITAHIE (Sx)
2 (EIRIEEFEF—2T Tk (S, OCT)
3 JERMHIBHIE (interleaved Sx)
|
Iteration

(Tune survey, etc)
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Strategy of Lattice Design

> Design of Linear Optics:
1 EIzv4 X{E
2 low- for brilliance (high-B for injection)
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Design of Nonlinear Optics
1 FFaSLo/AIT4ITAHIE (Sx)
2 (EIRIEEFEF—2T Tk (S, OCT)
3 JERMHIBHIE (interleaved Sx)
|
Iteration

(Tune survey, etc)
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