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Measurement of the Betatron Oscillation in a Phase Space
near the Vertical Third-order Resonance

Tsukasa MIYAJIMA* and Yukinori KOBAYASHI

Abstract

We measured the betatron oscillation in a phase space near the vertical third-order resonance in the
Photon Factory electron storage ring. In the measurement, the fast kicker magnets and the phase space
monitor system were employed. Since the vertical resonance is non-structural one, it seemed that its
strength was rather week. However, under a certain experimental condition, the stable resonance island
was displayed on the phase space. In addition, we observed the island behavior with varying the octupole
magnetic field strength. In this paper, we introduce the experimental method and result, and the discus-
sion about the sources of the vertical third-order resonance.
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1 Phase space motion for a third-order resonance in
a normalized phase space. The phase space pat-
tern was calculated using the nonlinear resonance
Hamiltonian (9), where, the detuning parameter
is A= (vyo—NI/n)/ (G, J&'* 1), the tune-spread
parameter is Q=a,/ (2Go .1 ]8> ?) and J is the
initial action variable.
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#*F 1 Specifications of the fast kicker magnet system

Magnet Core Metal Ferrite

Coil Turn Number 2

Core Gap [H/V] 56/96 mm
Core Length 150 mm
Magnet Inductance [H/V] 2.2/1.1 uH
Maximum Charging Voltage 40kV
Maximum Repetition Rate 0.5 Hz

Pulse Width [H/V] 600/600 nsec
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2 Block diagram of the phase space monitor system.

#* 2 Principal parameters of the Photon Factory electron
storage ring under the present optics

Parameter Value
Beam energy 2.5 GeV
Circumference 187 m
Harmonic number 312
Betatron tune [H/V] 9.60, 4.28
RF frequency 500.1 MHz
Revolution period 624 nsec
Emittance [H/V] 36, 0.36 nm-rad
Energy spread 0.00073
Beam size [H/V] 0.58, 0.04 mm
Radiation damping time [H/V] 7.8, 7.8 msec
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5 Turn-by-turn data measured at the octupole
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tively.
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