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Abstract

Amplitude dependent betatron tune shift in SuperKEKB main rings is investigated by numerical calculations and beam
measurements. The amplitude detuning parameter in the electron ring is negative in the model lattice. The main source of
the negative detuning is octupole-like kick due to a finite thickness of strong sextupole magnet pairs used for the vertical
local chromaticity correction. The amplitude detuning in the electron ring is measured by using a vertical pulse kicker and
turn-by-turn beam position measurement. The estimated detuning parameter is positive and is not consistent with that of
the model lattice. The numerical simulation indicates a possible source of the discrepancy is the error field of multipole
coils installed in the interaction region. Is it demonstrated that a skew sextupole corrector of the final quadrupole magnet

can control the detuning parameter.
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Figure 1: Estimated detuning parameters in (a) LER and
(b) HER, where 3 = 1 mm is assumed in both rings.

L

0 10 20 30 10
Action J,, [nm]

Figure 2: Amplitude dependent tune shift calculated by

single-particle tracking simulations for HER, where 3 =

81 mm and 1 mm are assumed.
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Figure 3: An example of vertical beam oscillation induced
by a vertical pulse kicker.
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Figure 4: Sinusoidal fitting to the beam oscillation shown
in Fig. 3.
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Figure 5: Amplitude dependent tune shift measured in
HER, where squares and circles represent 8, = 81 mm
optics and 3; = 1 mm optics, respectively.
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Figure 6: Amplitude dependent tune shift obtained with

single particle tracking simulations with and without the

error field from the cancel coils.
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Figure 7: The response of detuning parameter as a function
of the corrector strength. The dots represent the response
of the detuning parameter evaluated by tracking simula-
tions, and the squares represent the that obtained with a
second order perturbation theory.
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Figure 8: Amplitude dependent tune shift measured for
three different field strengths of the QC1RE corrector coil.
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