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Abstract

Slow extraction beam is extracted to the Hadron Experimental Facility from the Main Ring of J-PARC is used to the
physical various experiments, such as elementary particles and atomic nuclear. It represents the time structure of the
beam is removed and stabilize the flat spill has been determined from experimental side in particular. It is using the spill
feedback system to where it reduces the ripple, to flatten the spill. Spill control system is composed of a feedback
device that guides the excitation pattern of the magnet and spill control magnet.

The spill control system has been developed to makefarm structure and decrease ripple. It consists of the
extraction quadrupole magnets and feedback device. The extraction magnet consists of two kinds of quadrupole
magnets, EQ which make uniform beam and RQ which reject the high frequent ripple noise. The feedback system,
which is using Digital Signal Processor (DSP), makes a control pattern for EQ and RQ from spill beam monitor.

By will continue to improve the spill control algorithm using the DSP, how the structure of the spill or be improved,

it reports the latest research results, such as improvements of spill control algorithm and operating status of the spill
control magnet.
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Figure 1:Flattening of the spill by EQ and RQ.
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Figure 5: TRF SignaGeneratc Output.
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Figure 6: Correlatiof BM ripple and spi.

%103
1 H

carelation

i
$4
¥
Tt OM

TuneShift QM dI/T sum

4 L L
R 0 or 02 03 04 06 07 0
Spill

Figure 7: Correlatiomf QM ripple and spi.
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Table 1:History of spill improvemet

Spill Improvement Spill structur Duty
None Macro structure consis 1~
(January 2010) mountain.There is a ripple with 2%
a focus on 600Hz and 50
Spill Control System Macro dructure approachto 6%
(January 2010) flat rectangle.Effect of the
ripple with a focus on 600+
and 50Hz.
Control algorithm Macro dructure flattel 17%
improvement rectangule. Duty was greatly
(January-February, improved.
October-November
2010)
TRF trial operation ~ Macro gructure flat rectangle  30%
(November 2010) further.Duty was furthe
improved.
TRF user operation | was able to reproduce tl 32%

(January-June 2012) situation before the earthqu.
| would be possible to uwuser

operation.

New RQ P.S. install
(February 2012)

In R & D machine Duty highe: 40%
value (Study.

T RF improvement. 45%
The PID control into
the RQ control

(December - 2012)

Improved by adjusting Et
control and PID control into tt
RQ control and search of tl
center frequency of the TF

CHRELTWA,

ra

=

DGCT (+E13 protond
o F o o B o

1 2 3 0 1 2 3
time from P3 (sec)

S

time from F3 fgec)

EG (&)
Spill

time from P3 fgec)

time from P3 fgec)

Figure 8:Beam Intensity, EQ urrent,
RQ Currentand Spill Structure (with TR
ZIZT, WA LD E—LGRE, BV LB MG
Mz 0 &L, TITHWYHLETEREZES, 2L
MR L T2 =R o7 L& 100% & 725,
INETITo CERLRAEMEIE DL E DK E
Table 127”9, A EUVHIBIEA L PNIL, 6%F L
72 o 7= Duty 2T LT X ADKER TRF OE
AR EITED ABWFRE £ TUET 5 2 LN TE T,
20134F 5 H DBEWIRY i L ToOEE ' — A DFREE,
EQ&EJE. RQEI. AE /L% figure 81/~ T,

- 1132 -



Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

7. BHYIC

J-PARC ®EVWEY HLIZBWT, EQ. RQ AW
A NAE S AT L, TRE VAT LDOEAIZLD
EQ TAV LD~/ nipfiizd# L, RQ & TRF
WCEoTU v 7NV EMZ Duty 2 K& < dE
THZEMWTE T,

L, ACUEEOSETELEL 7 &
2R, BUEFT > TV D A B U L 2 ER A BIR
WEET 2 Y » 7V OBRIEDORAE & fETIZ L |
AE VRIS AT AOL RS TRF VAT LD R
ElZ L v Duty Factord & & 7¢ 5k #E% B,

S5 3R

[1] M. Tomizawa, “Approach for High Intensity Slow
Extraction from J-PARC Main Ring”, Proceedings of the
9th Annual Meeting of Particle Accelerator Society of Japan,
Osaka, Aug 8-11, 2012.

[2] T. Kimura, et al, “The Research on The Spill Feedback
Control for J-PARC”, Proceedings of the 9th Annual
Meeting of Particle Accelerator Society of Japan, Osaka,
Aug 8-11, 2012.

[3] A. Schnase, et al, “Simulation of narrow-band longitudinal
noise applied to J-PARC Main Ring”, Proceedings of the 7th
Annual Meeting of Particle Accelerator Society of Japan,
Himeji, Aug. 4-6, 2010

- 1133 -





