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Lower than expected
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Challenges (1)

 Beam background and beam aborts due to (extremely fast) 
beam loss.
• Serious radiation does at collimators, severe damage at collimators, damage on 
Belle II detector.

• Large risks for increasing beam currents (to achieve higher luminosity).
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LER HER
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Collimator damage
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Detail will be shown in the “Beam background and MDI” session



Challenges (2)

 Collimator transverse impedance (TMCI threshold)
• Fairly narrow aperture to reduce beam background to Belle II detector.

• Shorter beam lifetime (especially in LER)
• Limit the maximum bunch current due to lower TMCI threshold
• Increasing risks to damage the beam collimators (including residual radiation).
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Details will be shown in the talk 
of “Beam collimators and 
transverse mode coupling 
instability”



Challenges (3)

 Beam-beam blowup (in vertical plane)
• Source of the blowup : Chromatic X-Y coupling?? or other?
• Single bunch blowup or multi bunch effect?
• Contribution from (broadband noise in) transverse bunch-by-bunch feedback?
• Beam-beam head-tail instability?
• Could be cured by the optimization of crab waist?

• Detail will be discussed in the talk of “Beam-beam simulation”

13



Challenges (4)

 Quality and amount of the injection beam from Linac
• Larger emittance than expected
• Emittance blowup in the beam transport line (due to CSR??)
• Stability of the injector Linac

• Orbit fluctuation
• Change of energy spread
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Challenges (5)

 Feedback gain of bunch feedback system to suppress coupled-
bunch instabilities.
• Larger feedback gain will also inject larger noise related to the bunch feedback 
system to the beam which might cause (unexpected) dipole motion of the beam
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HER BxB Feedback gain (vertical) decreased.
Swing shift on May 9

off-resonance (-60 MeV)

Linac energy FB
trouble

maintenance

HER
change νy 

43.572 → 43.578

3.12x1034
1
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HER vertical FB situation

 Measurement of instability growth rate and feedback damping 
rate using transient domain analysis with iGp12 digital filters.
• turn off FB (10ms ‒ 15ms) and turn-on again, record 12MB data

 by*=8mm (200mA, 370mA), by*=1mm (200mA, 400mA, 600mA) 
with normal filling pattern of current runs. 

 Mode -1 is the strongest mode, which is suspected to be 
caused by the resistive wall impedance.
• Unstable mode measurement at SuperKEKB Phase 1 has shown the ion-like 
unstable modes (and behaviors).

• Recent measurement shows much weaker ion-like unstable modes.



Growth and damp of unstable modes



-1 mode dominant



Growth rate of (-1) mode
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During collision (by*=1mm, 670mA)



Noise effect study at KEKB LER
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Many challenges remains

 Optimization of crab waist

 Impedance (bunch lengthening: longitudinal and transverse)

 Machine stability (mechanical, power supplies)

 Machine protection

 RF beam loading, HOM

 Aging of the infrastructures, including bulｄindgs. 

22



International Task force for SuperKEKB
upgrade

 Members
• ARC members prepared a list of possible candidates in June, 2021
• Initial members have been identified. More members who have required expertise 
and strong interest are welcome.

• Should work in close collaboration with KEKB commissioning team.
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International Task Force

 Charges
• Consider effective ideas to realize luminosity of ~6x1035 cm-2 s-1 as a result of an
intermediate upgrade around 2026, which could include modifications of IR, final 
focus systems, injectors, but without changing the boundary to the Belle II 
detectors.

• Find a realistic way before long shutdown 1 (LS1) scheduled to start Jul/2022 in 
order to achieve luminosity of the order of 1035 cm-2 s-1 without large 
modification of accelerator components.

• Consider longer-term alternative idea to achieve ~6x1035 cm-2 s-1 or more, even 
by largely modifying the IR and the Belle II detector

 Four working groups (sub-groups) organized and their indico 
sites created
• Optics (contact person: Akio Morita)

• Beam-beam (contact person: Demin Zhou)

• TMCI (contact person: Mauro Migiliorati)

• Linac (contact person: Masanori Satoh)
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Please join the sub-group

 Anyone can join the group-mail-list by sending an email to 
{group-name}-request AT ml.post.kek.jp with a subject of 
“subscribe”

 Sub-group
• skb-itf-bb AT ml.post.kek.jp: for Beam-beam
• skb-itf-opt AT ml.post.kek.jp: for Optics
• skb-itf-tmci AT ml.post.kek.jp: for TMCI
• skb-itf-linac AT ml.post.kek.jp: for Injector Linac

 We look forward to your participation!
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