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Abstract

At SuperKEKB, sudden beam loss (SBL) has hindered stable operation, making the identification of its causes and the
implementation of countermeasures an urgent priority. During the 2024 summer shutdown, the positron ring (low energy
ring, LER) wiggler beam pipes equipped with electron-clearing electrodes were inverted vertically as a countermeasure
against SBL; however, the 2024 autumn run (2024c run) showed that this measure had no effect on reducing the SBL
frequency. In the same run, thin black film-like deposits were discovered inside the beam pipes of the LER wiggler
sections, and their removal was found to reduce the frequency of SBL. For the 2025¢ run, scheduled to begin in autumn
2025, inspections of the beam pipe interiors are being carried out in the interaction region and LER wiggler sections,
where black films are considered likely to form. When such deposits are found, they are removed prior to beam operation.

1. [FC®IZ

KEK <EF v 7 SANIZHD SuperKEKB JMiE %
(SuperKEKB)[1]1%, KEK B 7727 hJ— (KEKB, 1998
D 2010 A FTHElR) &2 & A LBaE Lo @/ v T
4B BE a7 —TbD, SuperKEKB (%, A4t
GRS TVT B AR T A EVT
(MR) B RDNNEER D AT AT L THY, MR 118
3 km D 7GeV EFY 7 (HER) & 4 GeV BBEFV
7" (LER) THERR S TUND, SuperKEKB 7117k
H AR G2 B2 D LWV A R R 352 Th
0. MR OTEZE 5 IZERE S 472 Belle 11 Il 7E %5 (Belle 11)
\ZED B 72 E O AR ORI E DM T T
VD, SuperKEKB 13, /L2 /37 1% KEKB FEf&EEDEK
TREZTHIEEHELLTEY, 00T /B —2L4
B2 57 X FCHID TEALS L, AR BE
FBRDT=6 D Phase-3 1E#L 2019 4F 3 A NS ESIL
THY, 2024 FITFEMT v bF T (LS, 2022 4F 7
AMnG 2024 1 AET) OO TOEIKRTHD
2024ab 1Eiix (1-6 H) & 2024c &EHs (10-12 H) M1
7o ROIEHE (2025¢ 1) 13, 2025 4= 11 HIZBAtET2
TETHD,

SuperKEKB TiX, Phase-3 1#E#HiCZDMEREN E3D
WZONT, B =20 B3y — 2 TRbND 223
728 — LHE % (Sudden Beam Loss, SBL) [2-4]) D38 A48
JE DR 2 TIN5 891072 - C&E T, KBRS
SBL I, Belle 11 °al A—X %4853 2 AR HVIE
TSGR THHIET Tl | i ERRR S B A 7=
CFEREE T ZELH DD NNE R D % E E L Dk
N TH 7o TND, FEBRIC 2024ab 1EfLTlE, SBL 12XV
Belle 11 O ARt S HER (PXD) [S]10—E03MEEL Tk
D, ZD%IL PXD OEREHEL CGHRIZAITHIZ 254

# kyo.shibata@kek.jp

EIRSITCND, ZDT28, 2024 AT GRAS 7 L
Belle 11 A%y 72X 5587172 J1ikH| OB &, SBL DJF
RIFRAE &t 3R A g B BRR L U CHU AL A CT&7-, SBL
DOIAHEFE L, HER L0 LER D%, ZNETE
|2 LER CTHIRAMESIL TS, AFE Tk 2024-2025 4
I\Z LER "C SBL xR &L CHEIL 7= EZ2/EHIZ DWW TH
HT5,

FUREFRES (200 m)

D04 wiggler X [&]
(75 m)

B (200m)

E,_
BB

B ERR

(W00Z) §

Figure 1: SuperKEKB Main Ring (MR). LER has wiggler
sections in Oho straight section (D04) and Nikko straight
section (D10, D11).
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Figure 2: Inside a beam pipe with electron clearing
electrodes, removed from the Oho wiggler section.
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Figure 3: Location where the beam pipes were inverted (upside down) and internally cleaned in the Oho straight section.
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Figure 4: Beam pipe inversion work at the Oho straight section.
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Figure 5: Thin black film-like deposits discovered inside
the beam pipes.
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Figure 6: Locations where the interior of the beam pipe was inspected and cleaned (IR and Nikko straight section).
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