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Abstract

A slow beam extraction using a multiband RF signal was performed at the WERC synchrotron successfully. The
variation of spill intensity was improved with the number of frequency bands, and a fast spill switching-off was attained.
The RF signal was generated using digital data calculated with a digital filter method. The data for 80000 turns were
repeatedly used. The experiment showed that roughly the same fine spill structure was repeated with 80000 turns. This
suggests that more uniform spill could be obtained with modifying the digital data locally and the number of frequency
bands could be decreased. Beam simulation showed that well-uniform spill can be obtained by modifying the digital data

of 10000 turns even if the number of frequency bands is six.
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Figure 1: Spill structures with 1 and 10 bands.
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Figure 2: Block diagram of the RFKO system.
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Figure 3: Measured spill structure with removed noise.

0.2

Intensity [arb.]
o

[=J

= w

o
o
G

0 i L L L L L L L L L ™
12000 15364 18728 22092 25456 28820 32184 35543 38912 42276
Data No.
Figure 4: Measured spill structure with removed noise and
the effect of current ripple of magnets.
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Figure 5: Spill fine structures with removed noise.

= 20000-21000 - 23364-24364

20000 20100 20200 20300 20400 20500 20600 20700 20800 20900 21000
Data No.

Figure 6: Spill fine structures with removed noise and the
effect of current ripple of magnets.
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Figure 7: Spill fine structures of 3 shots.
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Figure 8: Measured spill structure for 6 bands with
removed noise and the effect of current ripple.
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Figure 9: Spill fine structures of 2 shots.
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Figure 10: Simulated spill structure using CN data of 10
bands of 80,000 turns repeatedly.
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Figure 11: Magnification of spill structures in Fig. 10.
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Figure 12: Simulated spill structure using CN data of 6
bands of 80,000 turns repeatedly.
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Figure 13: Magnification of spill structures in Fig. 12.
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Figure 14: Spill structure using CN data for 10 bands of
10,000 turns repeatedly.
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Figure 15: Spill structures before and after modifying CN
data for 10 bands.
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Figure 16: Spill structure with modified CN data for 10
bands.
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Figure 17: Spill structure using CN data for 6 bands of
10,000 turns repeatedly.
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Figure 18: Spill structures before and after modifying CN
data for 6 bands.
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Figure 19: Spill structure with modified CN data for 6
bands.
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Figure 20: Spill structures with modified CN data of 5000
(upper) and 2000 (lower) turns for 6 bands.
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Figure 21: The ratio of extracted particles to initial
particles (left) and o/ave (right). The horizontal axis is the
number of CN data modified in unit of turns.
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Figure 22: Frequency spectra of CN data of 1000 (upper)
and 10000 turns (lower). Horizontal and vertical axes of
all figures are frequency in tune unit and intensity.
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