
Belle II operation
status and plan

Kenta Uno (KEK)
ARC-BPAC 

18th December, 2025

12025/12/18

Sorry for the incomplete slides.
It’s my fault..

I got request to include ARICH.. is it fine to keep it?
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Objectives in 2025c
Accumulate the data of 425 fb-1 with acceptable background level
• Higher data-taking efficiency is important! (target: 90%)

• Key: DAQ stability, Quick recovery from DAQ error
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Data taking efficiency in 2024c

We have been struggling with high beam BG since the beginning of 2024c
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2024ab à 2024c
• DAQ deadtime: 3.1% à 6.1%
• Belle II trouble: 3.2% à 5.5%

Reminder: 2024c operation status

Our data taking efficiency depends on the beam background level
à Mitigation of the background in cooperation with the SKB team is crucial

We had been struggling with high background since the beginning of 2024c 
à overall data-taking efficiency = 85%

Summary of the work is covered by K. Nakamura

covered by H. Nakayama

DAQ restart: 
Stop-Abort-Load-Start
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Physics run in 2025c

Delivered: 15.5 fb-1
Recorded: 12.7 fb-1 + 1.0 fb-1 (for CDC special run)

1.9 fb-1/day

We started physics runs on November 18

Abort kicker failure
Blackout

Pressure rise in RFD05

CDC special run

• Many machine troubles à lower physics run time
• Challenges in reaching high luminosity à lower peak luminosity

• 𝐿	~	3.0×10!" cm-2 s-1 during this weekend

Vacuum scrubbing
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2025c operation status
Nov. 5 ‒ Dec. 14

Overall data taking efficiency is 91.8%2024c à 2025c
• Belle II trouble: 5.5% à 4.1%
• SALS: 2.4% à 1.5%

DAQ restart: 
Stop-Abort-Load-Start

※ The bkg level in 2025c is comparable to that in 2024c.

Y. Nakazawa (KEK)

Our DAQ stability is more robust, 
even under high bkg conditions 
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S. Yamada (KEK)

Improvement: auto subrun restart
The new scheme helps to improve our data-taking efficiency
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S. Nishida (KEK)

15 Dec
Run #1655

26 Dec
Run #2816

2024c

2025c

Other improvement: ARICH

The data quality has returned to nominal.

BPAC report on June [Link]

https://kds.kek.jp/event/55807/contributions/292996/attachments/192025/260708/nishida-arich.pdf
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Feature extraction on computers
● Single event upsets interrupt feature extraction on frontend electronics

– Stop run, mask, resume run. Downtime from run restart process

– Reprogram in background and include back in next run

● Most common run stop reason in Belle II at the moment

● New firmware sends full waveforms to readout PC instead

– Feature extraction in ehut, away from single event upsets

– Concept has been demonstrated, debugging some issues seen in physics runs
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Run stop reason in 2025c

TOP 47.7%

CDC 22.4%

KLM 12.1%

ARICH 10.3%
TRG 5.2%

Nov.5 ‒ Dec.14, 202547.7% of the run stoppers were caused by TOP
• Stopped the front-end electronics from SEU

M. Bessner (Hawaii)

The original schedule was to use the firmware in 2025c, but not ready yet.
• Still debugging. Aim to be ready by 2026a
àMost of the TOP-related errors would be eliminated.
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Status of the beam bkg

Yu Nakazawa2

Current average

2025.12.14

lower HV for all layers

12/4

from recent data

for 5x1034 
LERxHER = 1.60A x 1.28A = 2.048A2

In this shutdown, several beam pipes were opened/cleaned
• Higher pressure level is expected à higher beam-gas induced bkg

1.6 A, 1.3 A
ℒ = 5×10!" cm-2 s-1 The background level has decreased 

• Pressure level has gradually improved.

• The collimator optimization helps.

à The leak current would reach 260 ‒ 300 uA 
for 𝐼#$%×𝐼&$% = 2.0	A'

Countermeasure: CDC operation with lower HV
• The leak current is reduced, but the performance degradation is expected

• We took the data of ~1 fb-1 with lower HV in all layers
• Additional data with lower HV in SL0 and SL1 will be taken this week

à Evaluation of physics performance is ongoing
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Sudden Beam Loss
2024c

10/9 ‒ 11/13 (35 days)
2025c

11/5 ‒ 12/11 (35 days)

Integrated dose (LER) = 367.38 [A*h]
Integrated dose (HER) = 270.23 [A*h]

#aborts = 38#aborts = 258

Operation time (LER) = 516.9 [h]
Operation time [HER] = 477.8 [h]

(𝐼 > 50 mA)

Integrated dose (LER) = 478.12 [A*h]
Integrated dose (HER) = 431.34 [A*h]

Operation time (LER) = 520.9 [h]
Operation time (HER) = 524.5 [h]

(𝐼 > 50 mA)

http://bgnet.kek.jp/

29/38 events: IR loss < 20 mRad

• #of beam aborts is much reduced.

à #of SBLs is also reduced.

Keep monitoring the situation in higher current

SBL in 2025c
• Observed pressure bursts at D11.. 

• Need to investigate the region during 
this winter shutdown.

Number/figure should be updated..

http://bgnet.kek.jp/
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Sudden Beam Loss
7 LER SBLs so far

• 6 SBLs with pressure burst at D11_L21
• 1 SBL without any pressure burst

• detuned optics
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No beam abort at that time, but we 
observed pressure burst and the 
abnormal signal simultaneously

Pressure at D11_L21

Self trigger

D11_L21

D11_L21

Feedthrough
of clearing electrode

need time to double-check

After that, no signals even when the SBL occur.. 

Checking the beam pipes should be done in the shutdown
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Pressure bursts at D11

2024c 2025c

Freq: 0.01 ± 0.01	[1/ 𝐴 ⋅ ℎ ] → 0. 𝑋𝑋 ± 0.01[1/ 𝐴 ⋅ ℎ ]

They opened the beam pipe during the shutdown, 
but found no indication that VACSEAL had been used. They cleared it.

However, we saw the pressure burst and SBLs..
Checking the beam pipes should be done in the shutdown
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Strategy to turn on PXD 
We had discussion on December 12

• Importance of PXD for physics analysis

• The machine stability and frequency of SBLs
• The situation is much improved, but 7 SBLs events occurred in 2025c

No conclusion yet. Need more discussion to determine the criteria
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Summary
2025c started:
• Integrated luminosity: 12.7 fb-1 (delivered)

• Several machine troubles, peak luminosity lower than planned
• Data taking efficiency 91.8% under bkg conditions similar to 2024c

• Eg. Auto-subrun restart works well.

• Further improvements are expected with the new TOP firmware. 

Machine stability improved:
• Number of SBLs is much reduced.., but 7 SBLs are observed
à We have to determine the criteria to turn on PXD as soon as possible.
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Backup
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2

K. Inami
TOP parallel session
of Feb 2025 B2GM


