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Abstract

The upgrade of Beam Abort System is carried out at SuperKEKB. It is necessary to speed up the beam abort action so that
the abnormal beam is quickly thrown. The accelerator hardware can be protected from the large radiation that is caused by the
beam loss accidents like Sudden Beam Loss (SBL). We installed the new abort detector at the D05 region which is upstream
from the interaction region in March 2024. It realized the more earlier detection of SBL. In 2024 spring operation, We had 168
SBL accidents at the positron ring. The new abort sensor provided the first abort request signal in 148 of them. Besides, the
transfer time of beam abort signals plans to be shortened by installing the abort master system near the power supply circuit of

the abort kicker pulse magnet.
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Figure 1: An example of SBL: the figure shows the bunch

current (up) and the change in bunch current from the previous
turn (low) for the seven turns before the beam abort. The post-
abort beam loss indicates the amount of beam dumped due to
the abort itself.
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Figure 2: Summary of SBL events during the 2022 machine
operation (up) and the schematic view which indicate the po-
sitional relationship between the key collimators and the ex-
perimental halls (low).
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3. BEAMABORT SYSTEM
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Figure 3: Schematic view of Abort Trigger System: the en-
tire system is demonstrated (up) and the optical connection
between the VME-type abort module is shown with its picture
(low).
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Figure 4: Summary of SBL events during the 2022 machine
operation (upper figure) and the positional relationship be-
tween key collimators in LER (square marks) and the experi-
mental hall (lower figure).
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Flgure 5 DOS Vertlcal collimator and CLAWS sensor: the
vertical collimator is highlighted with the large red circle. It
is called Non-Linear Collimator (NLC). The position of the
CLAWS sensor is highlighted with the red circles.
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Figure 6: An example of signals from CLAWS at DO5V1.
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Table 1: Time interval of the abort kicker triggers which are
issued with the abort request in operation and the pseudo-abort
request launched by new CLAWS, At: the negative value
means the early arrival of the trigger issued with the pseudo-
abort. The fastest abort source and possibility of loss mitiga-
tion in the case of SBL also are described.

Date & Time  Istsource  At(us) Mitigation
03-23 07:08 CLAWS —10 No
03-23 09:14  D0O6V1Pin —10 No
03-23 13:48 CLAWS —25 No
03-23 15:40 CLAWS -5 Yes
03-23 17:17 CLAWS -10 Yes
03-23 18:26 Fiber +5 No
03-24 08:03 CLAWS -5 No
03-24 16:58 D06V 1Pin -5 No
03-24 20:47 D06V 1Pin —15 No
03-24 21:04 CLAWS -5 Yes
03-2507:47 CLAWS —15 Yes
03-25 14:07 CLAWS -5 Yes
03-2516:23 CLAWS -5 No
03-25 18:05 CLAWS -10 No
03-2518:41  D0O6V1Pin —15 No
03-27 04:11 Fiber —45 No
03-27 06:12 D06V 1Pin —35 No
03-28 05:26 Fiber —25 Yes
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Figure 7: Schematic view of shortening of the abort signal
path: the red path is the upgrade plan. The blue and light blue
path corresponds to #2 in Fig. 4.
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Figure 8: Pictures of new abort master at D0O7.
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Figure 9: Picture of optical coupler (left) and its connection
(right).
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