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Abstract

In the Aichi SR storage ring, an APPLE-II type undulator is mainly operated in the horizontal polarization mode.
However, when the undulator is operated in the vertical polarization mode, transverse coupled bunch instability is excited
and the oscillation amplitude grows till the electron beam is lost. We experimentally studied the instability and found that
the main source of the instability is the higher order mode of the accelerating RF cavity. We also studied the effect of the
magnetic field of the undulator on the electron beam by experiments and simulations and found that the multipole
magnetic field of the undulator has some effect on the beam instability.
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Table 2: Main Parameters of APPLE- Il Type Undulator

Magnet Material Nd-Fe-B(NMX-46CH)

Remanent Magnetic 1.313T

Field

Magnet Size width 40xheight 40 X depth 15 mm

End Pole Dimension Inside 40x40x7.5mm

Beam Energy 1.2 GeV
Circumference 72.0 m Outside 40x40%9.0mm
Beam Current 300 mA Period Length 60 mm
Emittance 53 nm-rad
Number of Periods 33
Betatron Tunes (4.73 ,3.18)
RF-frequency 499.7 MHz Total Length 2025 mm
Damping Time (6.69,6.69,3.34) ms Maximum Gap 200mm
Harmonic Number 120
Revolution Time 240 ns Minimum Gap 24mm

-362 -




Proceedings of the 15th Annual Meeting of Particle Accelerator Society of Japan
August 7-10, 2018, Nagaoka, Japan

2. BEFE—LOTLEMN
2.1 REZEEOIRET—R

APPLE-N 7 o 2L —H T H AR & — R iz
W Z O — ARLEVEDIRENE— R OB A T2 572,
REBTBFELE THAE — AER 300mA TITFU, 7
VAl —AEEEFEE—RICLTE Yy T EREE
MPERFIEREIEND 36mm FTHD, EE—LDRE
EMEEFIERILT, AN YT TA - EMTHRBLIE
KRB B HEART T FIA P =T 9252 L1I8k-T
BB — AOIRE O JER Ry ORIEE 250MHz 726
500MHz F£T{T-o72, Figure 1 [ICAREEMNFIEEIE

NWTCNWDEXDJE AT ML ERT,
0

(94
o

100

uH i \MM l x‘ \HHMI

il ”

!

"

Signal Strength [dBm]

‘JJ L“ | MM ‘\HJIJ

250 300 400

350 450
Frequency[MHz]

500
Figure 1: Spectrum of the transverse coupled bunch

instability. The highest peak corresponds to the
TMI110H of the RF accelerating cavity.
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Figure 2: Threshold of undulator gap for the coupled
bunch instability.
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Figure 3: APPLE-II type undulator model by RADIA.
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Figure 4: Beam trajectory at each undulator gap.
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Figure 5: Horizontal exit angle as a function of incident
positon.
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Figure 6: Vertical exit angle as a function of incident
positon.
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Figure 7: Comparison of multipole fields in planar mode
and vertical mode.
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Figure 8: Horizontal betatron tune shift as a function of
undulator gap.
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Figure 9: Vertical betatron tune shift as a function of
undulator gap.
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Figure 10: Horitontal betatron tune shifts as a function
of incident position.
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Figure 11: Virtical betatron tune shifts as a function of
incident position.
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