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Abstract

An RF chopper is used in the J-PARC linac to generate a time structure of the beam bunch that allows the proper beam
injection into the subsequent synchrotron. Imperfectly chopped beam is produced by the transient response of the chopper field.
New kind of massless septum is proposed for the effective suppression of leakage beam by the chopper. Result calculated by
Particle-In-Cell simulation shows the good separation between the main beam and one deflected by the chopper using the ideal
septum field.
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Figure 2: Measured field in chopper cavities.

Figure 1: Configuration of MEBT1 [1].

BEF a2 v RX—=TKEAMIZMAIINZE— AT
MEBTI RO —ALAZ L —NX—THifxns, L,
UF a v =AD& EEIE A #@IERE &
D RERBIRAEGZPBRINZFHEET E7720D, A +4
RRAE =0 ¥R —LE UTAZ L —8— L
ZEBLUTTITRALEEINTE—L0AD—K &4 20—
D55, Figure2612’é?0)7‘a YN—ZEHDEY 7T v L
T EZTNTINRT, B 1RO T —IVITIEE R L
1’%%%@7&9’-‘/7‘$%§A ~i_lff%> EEZLNDBY L

40— |

CHOP2 amplitude [%]

VXV ITWRENR SN S, Figure 3 12 Particle-In-Cell > oL n
s 2L —¥ 3 ¥ (IMPACT) [2] THEHAE L 72 59 W 7 & CHOP1 ampitude [%]
2 & BIRNE — L B O Rl R & R j— 51 2RO Figure 3: Leakage beam distribution.

m%m* IZERRET AN — A IS 2 Iz R

* rkita@post.j-parc.jp

- 280 -



Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi

2. MBERESTI MASSLESS 9 A& T3
al—>a vk BET

JEAE MEBT1 OMEBER B2 HE LT, E—AIGEH
O VY RIS (AN 2 CHE SR 7 BERE 2 H5 72 B 7 BEBE RS
BRIBRA DBIFEIIEA T WD [3], Bk ARG %M
W= L flEg AT [4] IZBIPWHIRELE L LW
BIXINF—DBE»S BN THS, 5t4% MEBTI
et EF a v N—TIRA L7-Y — L %25 4 UEME
MEOHIGIZ T SIRmEIE S L5 MEINTWS,
Z DY E M 125 U Tk ARE A % W 72 massless
TRLEG [5] OWERE2ID ANSZ itk b, Fh
V—LIZHN U T D IEREFREZBETE 5 LRk
INB, KAWAIZ X B Y T X A-VUEBEERER S BT
AEEHTE. O RBEREY—LIZHLTHEN
R — L BHHEE—20 AR DB 2L —DH
AR AR IR AR EER S EIL L S 5,

COWEMAE R TS LT, Fig. 4 1IZRT X5
AR 7 X MRS 2 IE L7z PIC ¥ 2 a L —
v a vERFERMU Tz, Figure 5 KU 6 1258 O VY E MRS
kB -2V —RN—FLkTOTa 771 Vo0&
HEY TRLAGIZ L2902 TN TNRT, E—A
AT V=N —DMEIZIKEFIANZ +6.8 mm DALE & K
ELT, Fav A A—{RHESMERE L VEVWEEDTR
NE—LEZNHIZRLTWS, YIal—Ya okl
HE B SR LG ORMEIZT, R —L4 1R
AL E—L2BLMTcETVWEZ Db h 5,

LA L I L L L B

Field [arb. units]

0.8

0.6

0.4

0.2

ol b b Lo b b L Lo Lua
-40 -30 -20 -10 0 10 20 30 40 50
Horizontal position [mm]

|
a
=}

Figure 4: Assumed septum field distribution.
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Figure 5: Simulated beam profiles at scraper using normal
quadrupole.
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Figure 6: Simulated beam profiles at scraper using ideal sep-
tum field distribution.
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