


2



•

•

•

3



4



•

•

•

•

•

•

5



•

•

•

6



•

•

•

7

•

•

•

•

• Nest steps:

Integration/testing of the sub-components

Software developments

- low-level system test

- migration with orbit FB SW (at KEK)
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LS1作業
•Radiation shield at the IP and other exp. halls

•Radiation shield for the bellows at the IP

•Upgrade of the QCS-cryostat front plate

•Refurbishment of the beam collimators 

•Non-linear collimator in the OHO straight section

•Upgrade of the beam-injection line

•Refurbishment of the coupling cavity of the ARES cavity 

•Upgrade of the X-ray beam size monitor

•Reinforcement of beam-loss monitors

•Vacuum leak detection for QCS magnet- and service-cryostat

•Replacement of the D5A ARES cavity

•Replacement of the RF input coupler at D08-D, E1, E2

•Upgrade of the MR safety system

•Update of the revolution signal distributor

•Setup of a new NAS system
etc…

Many work in the Long Shutdown 1 (2022 Jun - 2023 Dec)

•Replacement of the PXD and TOP detectors

•Replacement of the IP chamber
etc…

SuperKEKB Belle II

•Ceiling work at the FUJI and OHO halls.
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SC corrector magnet design study by BNL

• Multi-types of SC corrector magnets 
have been studied by the BNL group.

• Corrector magnet for SC sextupole
magnet
− Studies in JFY 2021:

• The correctors were designed for assembling 
them in the sextupole magnet bore.

• Corrector magnet parameters were studied 
by BNL.

− In JFY 2022:
• BNL proposed the system design where the 

correctors are placed in the bore to the 
outside of the collar.

• In discussion with KEKB vac. group, it was 
turned out that the LER magnet design can 
be used for the HER.

• QCS upgrade
− The corrector magnet preliminary 

design of the plan #3 was performed 
by BNL in JFY 2021.

− For designing the correctors in the 
revised plan #3, the magnet system 
design should be more studied.

The corrector magnet design study for the sextupole magnet by BNL
Normal quadrupole(b2) corrector magnet (for correction of the 
sextupole magnetic center)

The corrector magnet design study for QCS upgrade plan #3
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SC sextupole magnet R&D

LER Sextupole

HER Sextupole

Superconducting 
magnet

Magnetic flux line of the 
SC sextupole magnet

SC sextupole magnet design 
parameter(LER)

• Inner radius of the coil：Ri=65.2 mm
• Outer radius of the coil：Ro=131.25 mm
• Inner radius of the yoke：Ri=135 mm
• Outer radius of the yoke：Ro=200 mm
• Max. field in the coil： Bmax=4.73 T
• Field gradient : B”=825 T/m2

Constructed R&D SC coil in JFY 2021

Improved coil production tooling 
in JFY 2022



Conventional normal collimator

• Narrow collimators are placed in large-β sections

• Narrow collimators have a large kick factor k.

• Increase in βk decreases the TMCI threshold.

Non-linear collimator

• Enlarges beam size using a non-linear kick of 
skew sextupole magnets

• Enables beam collimation in low-β section and 
wide collimator aperture

• βk can be decreased, leading to high TMCI 
thresholds

Non-linear collimator
• Non-linear collimator is an idea to prevent transverse-mode-coupled instability (TMCI).
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D06V1 open

D06V1 close

νy

Sideband



βy* [mm]    → 1.0 0.8 0.6 0.27

w/o NLC Σβy・ky [V/C] 4.70e16 5.79e16 6.86e16 1.37e17

Ith TMCI [mA] 2.41 1.96 1.65 0.82

w/ NLC Σβy・ky [V/C] 3.37e16 4.19e16 4.98e16 1.07e17

Ith TMCI [mA] 3.37 2.71 2.28 1.06

26

Non-linear collimator
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