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Abstract

In KEK injector Linac, positron beam has been generated and injected to SuperKEKB main ring. We use 10 nC an
electron as the primary beam. The primary beam hits a tungsten target and generates a converted positron beam. It was
needed that strong solenoid magnetic field to focus the positron beam. We use a Flux Concentrator (FC) to obtain the
strong focusing magnetic field. Since FC is a pulse magnet and needs a pulse high current, the FC modulator generates a
big noise, and it makes some trouble sometimes. We understood the meaning of the noise as an electrical circuit and
improved those problems of the circuit. I report matters of noise and countermeasures.

1. [EC®IZ

KEK &[5 A2 i, SuperKEKB @ Main
Ring ([Z&E F-L5E 2 — 22 L T\ 5, High
Energy Ring (213 7 GeV D&E £ —2A% Low Energy
Ring 121X 4 GeV DOFEFE—2Z2 AFL TS, &

' — AT G2 RF gun T 4nC O —A%EEA@% -
J. GETE =T, FTEE T 10nC OE B —
LEAERL, FNEBEETFOTIA~)—E—LEL TN
Be TT7A<)—EAE—A1F 3.3 GeV ifﬂuﬁgét‘&/
T AT =7y NMIBTHD kTIZE'% e AP QA
Z DM EF 2 ERSE DO IER TR BIE A2
Blipb, ZORY; %ffﬁf’)fb‘é@fﬂ Flux Concentrator
(FC)Toh 5D, FC 1T \NVAKEE /L I ARIANRD
BRI T TG AR ST DRE DT80, 12 kA,
10 usec FEED IV REWD ML B L72 D[ 1],

ZDI VAR EREANEDTZO D FCEY 2L —ZNbiT
KERIARNEAESNDZENBHISNTEY, E 4/
LI TE, F/2, EV a2l — &fPﬁfé SRR AR
AHNNIN—T A TEIRTEDS | 2 I BN JE sk
DINFeSTEYD, T, A4 7&/2(&;6 FC AT
REREBEEEFESTLEN, EZEHFTOELIBIL FC
AEREWET DV FHH-T[2], ZOIINEV =
L—EbO I O & 57 1% FC ARIZE | JE
D OHIEREZH %E‘-—ﬁfi.“msot&i‘bm\f:o

FC RAEDOUEDRRE T, EEIZIDMEITINEST
AV NDION /4’1‘9:1,(0)%?-—2’2“ 13T EETHH T,
T, ARERO LR EIREIL DT D IZAKEIIIZ FC &
Val—2D /AR Te I Lol TVE
T KEK Tl KRE S ULV AR SO A RILE % [
B2 5T, Ll SHERBIENT 7 a—F B3 E T,
JARENIE DO BRI B R A ST 2ITITE L
TWRWDORBUR Th o7, A RIOFF|TIEL, TEHE
AR _/4’2“@21x’%:%£?éﬁ%0t5&1 )%
Rl —arb T FRICHR > THRIERZ U TE -,
FEDRER 5ﬂb\@@@/4xﬂ£fx W EN T T
7=DT, 5% DRI KE TSIV ARZR DO ER L
/}L@b&jff?b%zécto\__ CERLT-W &S,

2. FCEVaL—ARIKLEERERRES

FC EVal—XOFEIIar T oo EETEEKE
LT AT U7 HE L THAT a2 L, #k
N7z FC BAR(A L H I B2 AN SOV AR BT E TR
DTh%, Figure 1 |\ THEVERIAIFKEEL TIIEFIC
SN SAES NS

HMiThY, BAETHE
s,

=T YA

BT (FC)

Figure 1: Electric circuit of FC modulator.
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Figure 2: Waveform of the FC.
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Figure 3: Simulation circuit and result.
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Figure 4: Realistic simulation circuit.

Fio. BRIV DT — A ) — 7 BTV TS E
PERVZRGEMLE U C | R AR DO [FIHAR D JE VIZ 1.5 MHz
DOREGIFAEL TWHAZELBLIIS N, Zihudr—7"=2
AN L DR HWE T 5 FIE T, A—F —LLTiElA
oIzl —arbEILERE THDLIED D> TN
Do

ZDEIT FC THRAL TN /A XRIEIT ., [m58R
O EL FC AMROILEH RIS 1.5 MHz JA# O
KEBEEN, BETONIRNT —ZA~DE BHE S H 5 JE P

-616 -



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

R E L T — 7 L T e ZE DR SRt
5D,

4. FEREDR

BT I2l—a T/ARELTHENIEZILTW 5
JAR RSy & EE VIRV L CUED LG ) Bl i
TEDOT, ZNOHEBSEL4 KA H L IaL —a
UHHAWTHEL TV o7,

FTIV—TERBHY, TNNEIRTAL DT — A
HERIZTHIVIAT ZEDN S >T-D T, IR T — A% A
7 —A—DZREL,. D T —ATHLERT A D

T —AEF AR T NNT o A T T BET DR
%uio WAEDTEDIZIE A 7 —ANHEETHLD T,

BIRTA L DR L — T H W B A5 T, Mk
N RTH A THD,

T, BV 2L —IREO R ICH FEINZ T, [F#
T 1.5 MHz OIEAREFEZIMZ DIEIRAEMNA T, ED
[ % Fig. 5 (R d, £, VAT 2B 1 pH
0)4’/57“7&/7\%5513[11/7‘:0 ZHUINEE EANVEIEA

TENNHD,

é% ARIERRIE DELRTIZ RC [BIE AT A ZHF A LT,
ZORIBEN RGO IIREILE MR DR NH D, SLH B
DEFD HZ DRI E TN IEAVIATeZ T, LB ERD
DOEEZMZTND,

100k Rps

oc z%aoo
vi

i
%&;u R =5 ohm, C = 30 nF®

. gvey sE%
20.00K FC real LinMod3 withRC.CIR
1400+ TECErrEes - :
10.00K}+ \ FC%E
2.00K, 3 o S i
200K[ 7 T = 7 pmamEms

P 000u 1.00u 1.80u 2.60u 3.40u 4.20u 500u 580u 6.60u 7.40u 8.20u 9.00u 9.80u 1080u 1180u 1280u 13.80u  1500u
V) V) ~v{11#v(10)

0.00u 1.00u 1.80u 2.60u 340u 420u 500u 580u 6.60u 740u 820u 9.00u 980u 1080u 11.80u 1280u 13.80u  15.00u
iLfe) (A)

60.00 ; ZEE,/L

0.00u 1.00u 1.80u 2.60u 340u 420u 500u 580u 660u 740u 820u 900u 980u 1080u 1180u 1280u 1380u  15.00u

- L] : HEIRXLE— 3/ RHTY
0] L ; 2.5 )2 -> 125 W @50pps

uvxxuoo« 180u 2.60u 340u 420u 500u 580u 6.60u /40u 820u 9.00u 980u 1080u I11.80u
EDR
T (Secs)

1280u 1380u  1500u

Figure 5: Improved circuit.
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Figure 6: Additional inductance.
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Figure 7: RC circuit.

Figure 8: Modulator and RC circuit housing.
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Figure 9: Improved circuit.
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