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Abstract

A slow beam extraction using a multiband RF signal was performed at the WERC synchrotron in detail. The RF signal
included many frequency bands around the betatron resonances with third order, and each band had a width equal to a
tune spread. The experiment was done with ten bands at maximum. A uniformity of spill intensity improvesastheincrease
of number of frequency band without bunching of a circulating beam, moreover it was also shown that spill switching-
off time less than around 100 us could be attained if we could use a dose monitor of a fast response time. The spill
uniformity was also measured with changing an RF voltage for the bunching, and it was shown that the same effect as
the uniform spill can be obtained by bunching with 10 bands. A new all-pass network for a higher frequency was proposed

for an RFKO system
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Figure 1: Spill structures with 1 and 10 bands.
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Figure 2: Schematic layout of WERC synchrotron.
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Figure 3: Block diagram of the RFK O system.
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Figure 5: Spill structures When the number of bandsis 1.
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Figure 6: Spill structures when the number of bandsis 10.
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Figure 7: Fluctuation of the spill intensity vs. the number
of bands.
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Filgure 8: Spill structures using 1 band with longitudinal
RF voltage setting of 10V and 400 V.
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Figure 9: ill structures using 10 bands with
longitudinal RF voltage setting of 10V and 400 V.
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Figure 11: Spill structure after CN-off (20 pg/div).
6. ®EULELIRETEA APN DIRE
6.1 HE D APN
WO APN [T Fig. 12 D C3, C4, L3 D720 Al #

ThHbd, TOREIETIILL TOEEDLEXICA A —
K AT R A BAFR7R R4 IZEELL 72D,

_C1R42 1

L1=12 > 2 N
ZokxE, AR )EEIF T TEREINS,
. . 271
Flo) = |1 +]<uC1R4 N (jwC1R4) 2

2 4

ZOHUF, 1>>0CIR4AD & X H ) B E 135 I B 2 B AR
R ANTTBIEITELL B %77 L, APND4 BiTEYD 0
NS5 5, L)L, RFKOY AT A TIELL PSR~
HINZZ DG T2,

Figure 1200 CLIIZRFKOEMDOFHE L & T, X DfE
1L POPEERA1T > 7-WERCOD B EHE & R UL LI
OMEDFEAR R THD, £/-R4 = 1250 Qi BiEEDIT
TEELESE (Ao —X A F250%) ICHET A%
ATRIC LB C, BB ETIIRESTNDHD

- 269 -



Proceedings of the 19th Annual Meeting of Particle Accelerator Society of Japan
October 18 - 21, 2022, Online (Kyushu University)

PASJ2022 TUP002

“irap Tze.7p

Rser=1250
SINE(0 2 16meg)

Figure 12: Equivalent C reduction circuit.

RUIREWVIETHE B 2/NSTE ®EWKT 7D
AL/ NETED, BERERETIL, U R EE 108
THERBRPAIRFEE ICH OGNSV 7aka T
130.8~16.3 MHz, /NG F#is v 7aba Tiile~
375 MHzT®H %, ZHUIF(0) = 1&725 5640l 7=&7
W, ZD7=8, L1, L2, C2IXA NI A B —F  ADZEAv %
ERELEDOHNELENTEBET —ELRDIHITH
17,

R1=1250 Qi F 4 Figs. 13 14i27:9°, Equations (1),

(2)“Cu+%'ib7‘_fﬁ%ﬁﬁb\7i B Zini3JE U BERR 7R
—ETHDN, & ijté‘@rﬂﬁffé_bb)/\ﬁ% ieRe)

L1 = L2@*1¢?%5@{KL7‘:%%’6%6 HEIL 1316
MHzT0.53 VIZIE T L TWADS, ZinlZ0.6LL ETHY .,
ATTEREEEDONIAEZENGRE IR I T >TE
RN ZEAI TH D, ZD73T A— X X POPER I3 E
L7z SZIZR T CTHY | S 8 7 o 7 ki
L CRIEZR<SEEL TW5, BARARIZ, POPRER Clda
SRR HOE 131 514 MHZ Cdh -T2, ZAUTH LT,
L1EL 22N I Z B b S CThas b L7 e B OoR
T, EBEIL16 MHZTO.7IC8# L TWA A, Z|n 102
%zr“ngnﬂw\mm\ TN H R LT e EIT
EELI2WAIREMEDR B D,

1.2

——11=12=21,C2=6.7
0.2 +-11=12=13,C2=6
——11=6.5,12=14,C2=6

0 2 4 6 8 10 12 14 16 18
f[MH2)

Figure 13: Frequency vs. electrode voltage.
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Figure 14: Frequency vs. input impedance.
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Figure 15: Frequency vs. electrode voltage for a circuit
shown in Fig. 12.
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Figure 16: Beam extracted intermittently.
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