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Abstract

In Aichi SR storage ring, excitation of a transverse coupled bunch instability is observed when APPLE- II type
undulator is operated in vertical or helical polarization mode. We studied on the instability and found that the main source
of the instability is the higher order mode of the RF accelerating cavity. Observation of the betatron tune spread and
simulations on the undulator magnetic field strongly suggest that the Landau damping which suppress the instability is
degraded by the dynamical multipole field of the undulator. We performed an experiment to compensate the octupole
field of the undualtor using multi-wires method and succeeded in restoration of the tune spread and in widening the stable
undulator operating region. However, complete suppression of the instability around the minimum undulator gap have

not yet been realized.
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Table 1: Parameter of APPLE- II Type Undulator

Magnetic material Nd-Fe-B(NMX-46CH)

Remnant magnetic 13T
field
Period length 60 mm

Number of periods 33

Full length 2025 mm
Maximum gap 200 mm
Minimum gap 24 mm
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Figure 1: Measured tune spread as a function of the
undulator gap, in vertical mode and circular mode.
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Figure 2: Comparison between measured tune spread and
deduced one from undulator dynamical multi-pole field as
functions of undulator gap.
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Figure 3: Correction of octupole component of undulator
field using multi-wire method. Blue: multi-pole dynamical
field of undulator. Yellow: corrected field using multi-
wire.
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Figure 4: Photographs of a flat cable(left) and installed flat
cables on undulator duct.
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Figure 5: Variation of tune spread as a function of multi-
wire electric current.
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Figure 6: Stable and unstable operating point as a function
of undulator gap and multi-wire electric current.
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