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Abstract

Sudden Beam Loss (SBL) is one of the obstacles to improving luminosity, which is the main goal of SuperKEKB. SBL
is the sudden loss of a significant amount of beam in the bunch train at one to three turns. SBL cause damage to collimators
and other accelerator components, QCS quench, and significant background to the Belle II detector. SBL also cause beam
abort, which prevents the accumulation of high currents. Therefore, it is an important issue to investigate and resolve the
causes of SBL. We have set up several types of monitors to observe SBL events and to determine their causes. This paper
describes our efforts to investigate the causes of SBL and to minimize the damage.
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Figure 1: An example of bunch- by-bunch beam orbit
variation and beam loss at SBL event.
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Figure 2: SBL statistics for LER(top) and HER(bottom).
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Figure 3 : There are many vacuum bursts in the
Wiggler(D10/D4) section.
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Figure 4: Comparison of beam profiles at the moment of
injection-induced abort and SBL abort.
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Figure 5: Current dependence of the number of SBLs per
month.
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Figure 6: When a loss monitor was triggered and issued
abort, the beam was lost over several 100 ps, and
oscillations in the beam phase were observed.
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Figure 7: The number of vacuum bursts at Phase-I and
Phase-II.
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Figure 8: Relationship between knock timing, beam
current, and vacuum pressure when (a) a beampipe with a
groove and (b) a beampipe with a clearing electrode is
knocked, and the plots of BOR/BCM at that time.

K AN SBL D EAfRE R T 5728 Phase-1 1% &[rlkk
2, FRIZEZE R =D % h o7z D10 OFEMFEE — 24
AT % )y I1—"C4 100 [RIFEEENIN L2 A Fig. 9 C
HL55H18Y SBL DM LT~

LS1 CLEfIEZUT Y JEMRTO H Lo T2/ N — AN R
LIRS TET20 | FDOMODOE — LA SO R D
HVEIRRMETH o — R E T2, 7TV
FRETEE — XA T DIFEAE 1TV 4T T —ERA DH
DT80 oW DB A JH 572 Z7UT Y

- 899 -



Proceedings of the 21st Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2024, Yamagata

PASJ2024 FRP023

BT ETIIHDIN T4V T—IDE — LA T % 7=
7222 A, SBL TRV RAT=H—T R — RS F
WU, WmE 7TV S EmROEFIL 10 V TIEIE OFF
PREEZ 2N, #2100 V EIINL72AREE T /o b — R BR O F
Y/ Wzb%fm:oto 72720, -600 V £ CTELEE LT
FRZEEO RN v 7" b i, I—JH# SBL N ¥&4ELT=, Z
ULEM CTHERSNEE5E1CH SBL BNiiREsZ
LEERT D,

Fo TN — T EOE — DT H WA
IZH TR — Fi%%&bfmﬁ FENDIEON/2E —2 AT

Zl=1225E121X, SBL BEXUZ DM Abort (335X
TWZeL,
Before knocking After knocking
[ % SBL with pressure burst at D10 (except Dll!l,"DSl *
1400 ™ ! *
i *
&
[1000, ] mA * * : *
1200 { y * * ¥
A o TR
* * * i
* * i
1000 B sl oripryipssssnssnsans ki ST ST
* * Kk i *
* Kk K * i
* :
800 * * * :
* k X
600 { ok 4
100 3 *
o o o o oo o

Figure 9: Number of SBL events before and after knocking
the D10 chamber about hundred times with a knocker.
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