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Abstract

In order to expand an off-momentum dynamic aperture at the SPring-8-II storage ring, a code for solving the
simultaneous equations concerning the nonlinear resonances, the amplitude dependent tune shifts, the nonlinear
chromaticities, etc. has been developed [1]. For its demonstration, the sextupole magnetic fields at the present SPring-8

storage ring have been optimized with this code.

The evaluated sextupole fields were set to the ring, and then the

several beam dynamic phenomena have theoretically and experimentally been examined.
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Figure 1: Lattice function at the SPring-8 storage ring.
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Table 1: Main Parameters of the SPring-8 Storage Ring

Natural emittance 2.41 nm.rad

Sigma of energy spread 0.11 %

Tune (41.14,19.35)

Natural chromaticity (-117,-47)
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coef. of linear chromatic term
coef. for suppression of bump leakage

coef. of resonant term (6=0,6 #0)
coef. of 2nd order dispersion

coef. of amp. dependent tune (x,y)

coef. of 2nd order chromaticity
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Table 2: Amplitudes of Nonlinear Resonant Potentials
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Table 3: Coefficients of Amplitude Dependent Tunes

Original Sxs New Sxs

~ Oct. 2015 Oct. 2015 ~
o, -14619 -7310
a, 6206 1241
o, -3106 -1553
& 3.0 3.0
g 3.0 3.0
o, -45869 -45869
o, 10551 10551

Table 4: Amplitudes of D,

Original Sxs New Sxs

~ Oct. 2015 Oct. 2015 ~
Real part 1753 132.4
Imaginary part -105.0 -76.7

Original Sxs New Sxs
~ Oct. 2015 Oct. 2015 ~
v, ~int. (1) Real 0.5 0.0
Im. -1.3 0.1
v, ~int. (2) Real 26.6 0.0
Im. 11.2 0.0
3v, ~int. Real -0.9 -0.1
Im. 10.0 8.8
V,+2v, ~int.  Real 7.2 -74
Im. 6.0 -6.1
V,—2V,~int.  Real 126.8 1204
Im. 475 452
2v, ~ int. Real 20.3 19.5
Im. -15.6 -150
2v, ~int. Real 5400.8 5038.7
Im. 24884.7 25375.8
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Figure 2: v, dependent on x with (a) original Sxs (cal.),
(b) new Sxs (cal.), (c) original Sxs (meas.), and (d) new
Sxs (meas.).
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Figure 3: v, dependent on x with (a) original Sxs (cal.),

(b) new Sxs (cal.), (c) original Sxs (meas.), and (d) new
Sxs (meas.).
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Figure 4: v, dependent on y with (a) original Sxs (cal.)
and (b) new Sxs (cal.), and v, dependent on y with (c)
original Sxs (cal.) and (d) new Sxs.
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Figure 5: Dynamic aperture. (a) Tracking results with
CETRA and (b) measurement results.
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Figure 6: Injection efficiency. (a) Tracking results with
CETRA and (b) measurement results.
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Figure 7: Touschek lifetime. (a) Calculations with
Piwinski’s formura and (b) measurement results.
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