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Abstract

The operation so far has revealed several challenges related to the collimator that were not considered in the SuperKEKB
design phase. One of the challenges is the vertical collimator damage event when the beam hits the collimator. Collimator
damage not only prevents the physical detector from reducing beam background noise (BG), but also has a negative
impact on the beam due to increased impedance. Another challenge is the need to develop a collimator with a small
impedance to counter that the BG will increase when the beam current is increased in the future.

1. [EL®IZ 2. SuperKEKB [ZHI11531) A—%E FAELEE

SuperKEKB & KEKB DL /LT 4508k D DT I AN SuperKEB DAY A—Z DT ISR T
B & BB B T E NS T D, & Do SuperKEKB (ZIF/K 7 [lmY A—2 & FiE 7 A=l
O H IR A - L BRI SR Al AHD 2 FEDA VARV ST D, Figure 112,
3535[ Io )‘/1’/)/7(Mam Ring: MR)| X 7 GeV E TV SuperKEKB MR WNTOaYA—=FEE IR E R, X
77 (High Energy Ring (HER))E 4 GeV BB 7V~ (Low IR I interaction region DM THD, LER 13 HER [

~ b
Energy Ring (LER)))O%5, NV /T % W LS Etozvfgi;ﬁnggg fr? &giﬁf\gﬁgj?ﬁfquj;f
® SuperKEKB “ClZ, %25 (Interaction point: IP)IZ33 i

. . N() DHRELT- %, BG 2"EHHL T
BB — AR ERNCT ST e e 2 R e L

ZEALTCOB[2], BIEETICER T IP TOERE
F 1 pRA%L (B ) iOSmm(L%l%%@ﬂ /¥ 1 mm)T
&;D‘%ﬁﬁﬁwu@ Tlix. ﬁiﬁhﬁd\f&bémo
SupeKEKB @/vi/:/%wi TS R i il 2 T L e
TWb, LinL, 5B OEET 1050 LD /2T 412 /o
BT HMHENDHD, SuperKEKB (%, L@ L /v [ SuperKEKE Main Ring
F AR ET A0, B — AR K E R B EE <
FMQCS)[4]1Z VT, KV IP OEE T AL — P AR i
%f&oﬂ% XEWE —AE i (LER O &% i z| [
LENEE 3.6 A, T ENT 1.44 mA) Z BHEEL T
w<z~£75>&>50 OB, MBIZe D 1 DB FRL 11
Hi%5 TP beam background(BG)DHENNTHA[5], BG 3
BN 7254 MIESRORL TR EOK T, =31
F—REH EO N RRE DS L EH 7253, SuperKEKB
DIEFIZT TV T EEGRR PO F | SR
IRELERNEM CEHIDNTT D720 1Z1F, BG 2K
SHLAYA—ZDOEFNIEE THL[6],

Figure 1: Location of collimators in the main ring of
SuperKEKB. The terms H and V in the collimator names
represent the horizontal and vertical collimators,

respectively.
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Figure 2: Schematic drawing of the cross-section of a
SuperKEKB type vertical collimator.
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Figure 3: Measured values of BG and predicted values of
BG.

32 VX=X

32.1 SUA—=HEEHAb
HI1 OO A—ZIZEE T L REIRIEIL,. B — 2

WY o TRE S M) A—=Z PR T AU THD,

ZDOARUNE, BAEET 10 [BIPLERE TS, KT
MEE — LD AFHREN R H D728 KV Ha) A—H
DT IN—=F = THE T A A—=HFIE/NELTHIE
MBTERN, BEFAAVA—ZDT /—Fp—F, Vo
TINT—HF LI TNDIZD | 2 A—Z DI TEE
FHA)A—=Z TOIREETNDEEEZHBN TN,

Figure 4 |2, B — AR Yoo TENR DN za) A—4
~yROEBEEZRT, ~yREHIZ, E =20 @ 72 Eo
EIRBROB R B DD DD, _OHS 1. E— AR
W ol=Z B8 IBENRMIC LR LI-T-0ETT=E
EZoND, ~y R T 54D BG Ofi% ., Fig. 5
\Z7~"¥, Figure 5 1, fif¥lllc TOP /X?“A’Cﬁﬁjﬁu&ht
Kif-Dby L —hE B ~Aﬂ§ﬁ%&of_%®f&>5o zZ
b, ~YRBMRELT-HA121E, BG OBMANERIS
DHZEDDND,

YA —HERESEDLEGIT, X AR — VIREIH R
[K1?® beam instability O JEfEA A2 T2 — LB AL T,
FD% 3 A= TE—LAT R = ENHEVIHET
sudden beam loss (SBL) &FEIZIL TV 5, SBL B &
500 mA DL EOBEIHRMNOEEIED D, 1272 N F 8 EE(}IL
2307 mA B2 DHE, IUA—HRBEDOV A INELIRDT
LE L ZNETRBRL QWD FEH LoiElizTig, N

PASJ2023 FRPO03

TR 0.7 mA B TEAEITFHEAINIHIZL T, A
IR AT TR AL TE T, Ll 2022 4E0D
TERRD BT, AN FHUTIEIE BIRICEL GREFIIAN
CFEIE 2500 THY, 2021 FEOIEHETIE 2249 F T
L) 7280 ZNETU EOAI )T I BET AT
DI, N FERAE BT o, g i’ RAHLDRN,
L7285 Ty 2N F B BEéhTu\é_J:
SuperKEKB (ZE> TR EZRETH D,

Figure 4: Collimator jaw with a scar on the surface of the
collimator head through which the beam has passed.
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Figure 5: Beam background changed before and after the
event of the damaged collimator.
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Figure 6: (a) Bunch current and (b) vertical position change during the damaged collimator jaw event.
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Figure 7: The results of the FFT analysis of (a) non-pilot
bunch and (b) pilot bunch in the vertical motion.
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Figure 8: The LER vertical emittance before and after
collimator damaged event.
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