Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

PASJ2019 WEOI(7

TILFINUK RFKO BERICKDEVNVE—LRYHBLORIEEIIEER

PROOF-OF-PRINCIPLE EXPERIMENT OF SLOW BEAM EXTRACTION FROM A
SYNCHROTRON USING A RADIO FREQUENCY KNOCKOUT SYSTEM WITH A
BROADBAND

IR, BUIHEARER Y, $)118H Y

SRS Y, o

Teruto Yamaguchi®*, Yutaro Okugawa”, Tomoya Shiokawa" , Tetsuro Kurita® Testuya Nakanishi®

N College of Industrial Technology, Nihon University
¥ WERC

Abstract

A simulation study on an RFKO beam extraction has shown that the spill with the CN including many bands around
the betatron resonances is clearly more uniform than that with the CN by one band. In order to realize this method, a
prototype of the RF-knockout system with a frequency band of 1-14 MHz is developed for a proof-of-principle experiment
at the WERC synchrotron. The beam experiment shows that a uniformity of spill intensity improves with the number of
frequency band as predicted in the beam simulation. The standard deviation of spill fluctuation to the average value with

ten bands becomes 57% of that with one band.
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Figure 1: Output signal from the DAC.

3. RFKO Y RT L

RF-Knockout system 7 27 [X|% Fig. 2 (27~ 3, WS
MHH L= CN IE Low pass filter 2L C RF A>T
WCASEN, E— 2B H LB O RI7Z 0 H hEhs,
FLTHEEHZED, NFEDY 180 ERARDERFLEL T,
NI 40W DR T 7, 1T, APN %L T4 B
IZATIEND,

IT & APN O[al#[X]% Fig. 3 (2779, APN (XEMIZ
JEPENAK ST —EDOEEEZHINT 5720 D RIEE TH
%o APN DAJJA =K 2% R L& R T
HENDHENL VE/R THz2BNHZEED, APN DA
A E—Z AR E T UL EWIEEE R R E/NEL
THILENTED, LL, R BRREWELE IT & APN
D JE B BRI T2, ZTNETOERERIG,
R=800 Q. IT DOZ&HaLLIE 16:1 EL7-, IT 1I7 =T A h=
THEFAWT, 10 kV IMEDr—7 1% 1 AL 2 Al
ENEI 8 BLIENT A% 3 fEfLA A DET 16:1 L
T\W%, WERC v 7ubm l4#kLIb D% Fig. 4 12
T,

Figure 5 |, WERC EABOR G X% RKICRAIELZE
iz N EDBIE (T 7 L) & BT O EAT
(T 7HY) OERPEEEE & WERC OEE (7773
L) OJE e £ 7-1% WERC OB OHEE B AT,
BFIVIE K 70 —7 (1 MQ, 15 pP)Z/WNS7e itz >
“f AR T OEN AR E LT, & E 7 a—>7 %}:rﬁ?ﬁ

BRI DT DET T —T D C DFETEHE KOS
PMEFLELLHIE TEXRW=DTHD, ZORIETIX
ATHE 1 iEi?&%Hﬂb\f:O

EET X, REEME V=85 12k L, WERC

ﬁéﬂﬁw‘_ ETIEEENEMCE FMEETUZO \
TUTAIEEMEDY . WERC EMOEFERENEH L
NRREE Z 505, —HRIZ APN 1 E, DS REW & JE
ICEEFREIE T T2, ZofERITZENEELT
W5, [Alflia ks 2 a G e AR Bl 2 MHz DLX,|
AVEBMIZ 25 pF, WERC &l 32.5 pF T, &£ D
HNE Ik & L 72D,

?’%Efﬁ . AEEME WERC OEEDOHIERE ROt

\ u‘i'ﬁz'ﬂa#ﬁ@ {JA@/,EIJ/EI‘F‘:% Zh» j‘wc;k&)ﬁ_o

PASJ2019 WEOI07

RFKO
electrode

Figure 4: The IT and APN
connected to the WERC
synchrotron.
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Figure 3: Electric circuit
of the IT and APN.
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Figure 5: Frequency characteristics of the RFKO.
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Figure 6: Spill structures simulated using data of 1 -20000
turns.
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Figure 7: Spill structures simulated using data of 1 -50000
turns.
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Figure 8: Spill structures simulated using data of 70000 -
120000 turn.
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Figure 9: Spill structure simulated with continuous data
with 1band.
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Figure 10: Spill structures measured using data of 1 -
20000 turns.
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Figure 11: Spill structures measured using data of 1 -
50000 turns.
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Figure 13: Variation of the spill intensity vs. the number

of bands.
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Figure 12: Spill structures simulated using data of 70000 -
120000 turns.
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