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Abstract

A Radio Frequency Knockout (RFKO) method is used for fast beam control in beam extraction from a synchrotron. It
has been already confirmed by beam simulation that a uniform spill can be obtained by using a multi-band colored noise
(CN) including many betatron resonance frequencies as a radio frequency source of the RFKO. The beam simulation
study is performed for the proof-of-principle experiment of the beam extraction using the multiband RFKO system at
Wakasa Wan Energy Research Center. A digital-to-analog (D/A) converter method has been developed as the CN source.
Calculated CN data are used repeatedly in this method. The fluctuation of spill intensity decreases with the number of
frequency bands of CN from the simulation result. The fluctuation of spill also decreases when CN data of a section with
less fluctuation is used repeatedly. The standard deviation of spill fluctuation to the average value with ten bands becomes

a half of that with one band.
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Figure 1: Conceptual scheme of the bins.
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Figure 2: Outline of the CN source.
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Figure 3: Spill structure simulated with continuous data.
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Figure 4: Spill structures simulated using data of 1 to 20000
turns with 1 band (a) and 10 bands (b).
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Figure 5: Spill structures simulated using data of 1 to 50000
turns with 1 band (a) and 10 bands (b).
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Figure 6: Spill structures simulated using data of 70000 to
120000 turns with 1 band (a) and 10 bands (b).

PASJ2019 WEPI027

0.4
03 | (@)
€02
0.1
0
0 20000 40000 60000 80000 100000
No.of data
0.4
0.3 (b
£ 02
=
0
(] 20000 40000 60000 80000 100000
No.of data

Figure 7: Beam experiment results using data of 1 to 20000
turns with 1 band (a) and 10 bands (b).
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Figure 8: Beam experiment results using data of 1 to 50000
turns with 1 band (a) and 10 bands (b).
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Figure 9: Beam experiment results using data of 70000 to
120000 turns with 1 band (a) and 10 bands (b).
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Figure 10: Spill structure simulated with continuous data
with 1 band.
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Figure 11: Calculated variations of the spill intensity vs.
the number of bands.

ZRIC K 2 VT, #EREL T,

No.ofbands

——1-20000 ——1~50000 70000~120000

Figure 12: Experimental results of variation of the spill
intensity vs. the number of bands.
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Figure 13: Kick angle data before lowering peak value.
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Figure 14: Kick angle data after lowering peak value.
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Figure 15: Kick angle data before lowering peak value (a)
and after lowering peak value (b).
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Figure 16: Simulation results using kick angle data before
lowering peak value (a) and after lowering peak value (b).

5. s

WERC TOJFBLFEFEFER AT 72D e 72> 7
15— 25, [\ERE A 1-20000, 1-50000, 70000-
120000 DT —H &40 L AW ZE — A 32l —ay
EAT ol TOREF A VIR E DB D720 1-
20000 % —> DX 78T — & AWIZRHIZERBIEH O
NS g Tz, AENVEBOEMERZEIL 1 N RIZxL
’C 10 NURORERITH B LTz, 2, o7 £

— XD KEE T HEEEITOZEICLDAE L~
,%2’2.“ IR T,

SEXEk

[1] L. Falbo, “Advanced Accelerator Technology Aspects for
Hadron Therapy,” Proceedings of the HIAT, pp. 156-162,
2012.

[2] T. Nakanishi, Nucl. Instr. and Meth. A621 (2010) 62.

[3] T. Nakanishi, A. Shinkai, Nucl. Instr. and Meth. A769
(2015) 16-19.

[4] T. Nakanishi, K. Tsuruha, Nucl. Instr. and Meth. A608 (2009)
37.

- 505 -



	1. はじめに
	2. シミュレーション方法
	2.1 概要
	2.2 ビン数の決定

	3. キック角データの選択とシミュレーション結果
	4. キック角最大値を下げる操作とスピルへの影響
	5. 結論

