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Abstract

The design work for an upgrade project of the SPring-8, the SPring-8-11, is in progress, where a SBA lattice with the
longitudinally varying bending magnets has been adopted. The nonlinear optics has been optimized based on the

Hamiltonian analyses with the interleaved sextupole magnets.

The nonlinear resonances caused for on-momentum and

off-momentum particles and the nonlinear dispersion function has simultaneously been corrected for enlarging the off-

momentum dynamic-aperture.
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Table 1: Main Parameters of the SPring-8-I1

SPring-8 SPring-8-11
Beam energy 8 GeV 6 GeV
Natural emittance 2.41 nm.rad 0.19 nm.rad
w/o IDs, w/o IBS
o/ E 0.109 % 0.095 %
Betatron tune (41.14, 19.35) (109.134, 42.34)
Natural chromaticity (-117,-47) (-151,-158)
Circumference 143595 m 1435.45 m
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Figure 1: Lattice function of the SPring-8-I1.
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Figure 2: Amplitude dependent tunes in (a) X, (b) y and
(©) 0.
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Figure 3: Linear dispersion (D)) and nonlinear
dispersion (D). (a) Set-1, (b) set-2 and (c) set-3.

w/o error w/ error

y (mm)

y (mm)

y (mm)

o
-15 -10 -5 0 5 10 15

X (mm)

Figure 4: On-momentum dynamic aperture @ injection
point. (a) Set-1, (b) set-2 and (c) set-3.
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Figure 5: Examples of local momentum acceptance with
Sx-alignment error (¢ =25mm, 26 cut). 3.9 MV.
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Figure 6: Momentum acceptance evaluated by Eq. (4).
(a) Set-1, (b) set-2 and (c) set-3.
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Figure 7: Temporal evolutions of beam energy and

stored current when RF is turned off. (a) Set-1, (b) set-2
and (c) set-3.
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Figure 8: Beam loss distribution in the ring when RF is
turned off. (a) Set-1, (b) set-2 and (¢) set-3.
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