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Abstract

It is a key technology to obtain a uniform spill in a slow beam extraction from a synchrotron. The authors have proposed
an RFKO method using a multiband colored noise (CN) signal. This noise signal includes higher betatron resonance
frequencies, and experiment and simulation have shown that a uniformity of spill intensity improves with the no.
frequency bands (max. ten). The purpose of this study is to increase beam extracted using a lower power amp. by
modifying the CN signal. The method is to reduce higher values of the CN signal so as to reduce a ratio of max. value to
effective one, because a max. output of an amp. is limited by a max. value of the input voltage. A simulation shows that
there is not a significant difference in fluctuation of a spill even if the ratio is reduced from 5 of original data to 2. As a
result, the output power can be increased 25/4 times. On the other hand, the spill was measured with changing longitudinal
RF voltage, in order to investigate the effect of bunching on the fluctuation of spill. In the present paper, results of these
simulations and beam experiments using a WERC synchrotron are described.
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Figure 1: Schematic layout of the WERC synchrotron.
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Figure 2: Conceptual scheme of the bins.
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Figure3: Outline of the CN source.

32 CN T —ZDER

DAC AEVIZIZRY RS 5720, FHHELIZCN 7 —#%
MR UAERT2H0ERHD, 2T, 20 TH—250D
CN 7 —H & HW e — A2l —al 1TV, 220
DAL DOEB DI KO T — 2% % AT, Figure

4R 10 T 20 HHE—250 CN 5 —Z %0
Lﬂﬂ\/‘f_/\;l/ variERE "7, Figure 4 125
290000-370000 Z—> D 8 5 ¥ —1 D CN T —H % A
HZEIZ LTz, Figure 5128 JTH#—2%3D CN 7 — X % fdk
DIRLHW S a2l — v a g R~ 7, Figure 4 1ZH.
DAV JE AR5y DN R P2 o TND T E DR T

1400
1200
1000

E 800
E 600 |
400
200
0
0 200000 400000 600000 800000
[turns]

Figure 4: Spill structure simulated using data of 200000
turns with 10 bands.
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Figure 5: Spill structure simulated using data of 80000
turns with 10 bands.
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Figure 6: Spill structure plotted with during every 120
turns.
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Figure 7: Beam experimental result.
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Figure 8: Spill structure simulated using data of 80000
turns with 1 band.
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Figure 9: Fluctuation of the spill intensity vs. the number
of bands.
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Figure 10: Spill structure measured and that with removed
noise. The number of bands is 10.
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Figure 11: Spill structure measured and that with removed
noise. The number of band is 1.
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Figure 12: Fluctuation of the spill intensity vs. the number
of bands.
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Figure 13: Spill structure with removing effect of ripple
and original spill structure. The number of bands is 10.
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Figure 14: Spill structure with removing effect of ripple
and original spill structure. The number of band is 1.
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Figure 15: Beam simulation results with Vm/Ve of 2.0 and
3.3.
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Figure 16: Beam experimental results with Vm/Ve of 2.0
and 3.3.

Table 1: Standard Deviation vs. Vm/Ve Value

Cal. Mes.
Vm/Ve=3.3[ 0.302 0.377
Vm/Ve=2.0[ 0.275 0.355
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Figure 17: Beam experimental results of using 1 band with
longitudinal RF voltage setting of 10V and 400V.
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Figure 18: Beam experimental results of using 10 bands
with longitudinal RF voltage setting of 10V and 400V.

12
1N
pos | \
£ 06 —— a
s —— —3
o

P

——0-— 1B first time
~—0-—10B first time

0 100 200 300 400
RF voltage setting

1B second time
10B second time

e
o N

Figure 19: Fluctuation of the spill intensity vs. longitudinal
RF voltage setting.
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