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Irradiation-related Operational Issues 

OVP trips clearly correlated with neutron rate  
(luminosity)
- reproduced at MAMI
- need to prepare for higher luminosity
No saturation of the HV current rise seen so far
- thanks to modified PSUs not an issue for 

2022b run, but we should understand the 
underlying mechanism

- new PS limits appearing
‣ DCD-AVDD regulator voltage limit 
‣ solved by programming step-down converter? 

Increasing pedestal noise
- much stronger than during pxd9 X-ray 

irradiation
- dependence on particle type or dose rate?
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5 bjoern.spruck@belle2.orgPXD Radiation, 16.05.2022

High Voltage Currents

HV currents further increasing in 2022

1.8.2 & 2.4.2 PS Unit modified for max 28mA (others 
14mA)

Saturation effect for some modules, depending on 
instant radiation dose?

X-ray irradiation measurement

HV currents vs diamond dose

20 bjoern.spruck@belle2.orgOVP & Doses, 16.05.2022

Doses / OVPs at KEK

Gamma and Neutron counter near our PS rack

→ relate doses with OVPs

~1uSv/h neutron dose → integrated up since beginning of March

→ ~700 uSv neutrons, 400 uSv gammas

→ 14 OVPs

→ ~20 OVPs / 1mSv neutron dose (in 20 PSUs)

→ ~1 OVP / 1mSv neutron dose per PS Unit

→ ~1.8 OVP / 1mSv gamma dose per PS Unit

dose/uSvLumi

Timezone for OVPs 
wrong, shift by 9h

Rough numbers!

OVPs vs lumi / neutron. / gamma- dose

Current behaviour KEK vs. X-ray17.03.2022 4

Pedestal noise median KEK vs. TID
Pedestal noise vs dose per module
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Run Plan until LS1
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2022b run

Target luminosity：5 x 1034 cm-2s-1  

Deadline：June 9th (in one month) 

: squeezing down to 0.8 mm. We will try  1 mm if 0.8 mm is difficult until the deadline. 

: 0.8 mm, LER 1.1 A / HER 0.9 A (1662 bunches) is necessary. 

: 1.0 mm, LER 1.35 A / HER 1.1 A (1857 bunches) is necessary. 

2-bunch injection and LER 23 Hz / HER 25 Hz repetition are required. 

PF and PF-AR are in operation. We might negotiate with PF and PF-AR if necessary.
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Y. Ohnishi, Monday meeting, May 9 
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M. Tobiyama, EM meeting, May 12 

SR background in BWD modules 1021 & 1022

Priority shifted from integrated to peak luminosity Have to be prepared for changes in background conditions 
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SuperKEKB Status
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SuperKEKB Mid-Term Run Plan
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(2022/2/17)

2021 2022

4 5 6 7 8 9 10 11 12 1 2 3

¤ 3.2M ¤ 2.2M ¤ 1.2M

T otal

¤ 6.6M /y

2022 2023

4 5 6 7 8 9 10 11 12 1 2 3

¤ 3.0M

T otal

¤ 3.0M /y

2023 2024

4 5 6 7 8 9 10 11 12 1 2 3

    ¤ 2.9M ¤ 2.9M

T otal

¤ 5.8M /y

2024 2025

4 5 6 7 8 9 10 11 12 1 2 3

¤ 3.4M ¤ 2.4M ¤ 1.2M

T otal

¤ 7M /y

2025 2026

4 5 6 7 8 9 10 11 12 1 2 3

¤ 3.4M ¤ 2.4M ¤ 1.2M

T otal

¤ 7M /y

FY2025

FY2021

FY2022

FY2023

FY2024

2021b 2021c

4/1 7/5 10/19 12/23

LS1 (PXD, TOP exchange)

2022a

2/21

2022b

6/304/1

10/1 12/27
LS1 (PXD, TOP exchange)

1/4

2023c 2024a

7/12 10/16 12/25 2/25

2024b 2024c 2025a

4/1

QCSR leak check

7/12 10/16 12/25 2/25

2025b 2025c 2026a

4/1

Assumed schedules

2

Under discussion
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First PXD Half-Shell completed @MPP in March
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Pedestal Maps
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Pedestal Map
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Ladder Overview
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H.-G. Moser, PXD workshop, October 2021 3

Ladder Overview

Inner: 6 ‚A‘, ‚B‘ ladder available, possibility for one more A

Outer: 4 A, 1 Ph II available, Material for 4 A,B

LK61, BWD repaired, FWD has problemss -> checking

Schedule (Still 5 ladders to go)

LK71: 17.5. – 20.5
LK72: 23.5. – 25.5.
LK73: 30.5. – 2.6.
LK74.: 3.6. – 7.6.
LK75:  8.6 -- 10.6.

A
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PXD2 Schedule

�9
2022-05-17 13

PXD2 PRODUCTION SCHEDULE
now

Final OF GöRngen
IF Bonn

Thermal cycling of 2 OB modules
1 OF later

3 weeks of gluing

HS assembly June

Availability of gluing and moun'ng experts absolutely crucial May + June!
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BPAC Recommendations on LS1 Preparations
Concerns

The schedule for the new beam pipe is very tight and 
the availability of the new beam pipe is a critical 
component to the success of LS1. 
It appears that the collaboration has a very limited 
number of switcher chips to complete the assembly of 
the required ladders. The misaligned bumps are 
worrisome. 
The continued misfortune regarding the availability of 
ladders is of great concern. There now is a non-zero 
probability that the PXD2 may not be fully populated. 
The loss of expertise for the pixel detector is a key 
concern. A well-trained installation team is needed to 
carry out the delicate work. 
Although there has been excellent effort to document 
the extraction and installation procedure of the VXD, to 
mitigate the impact of disappearing expertise and the 
possibility of continuing travel restrictions, there is no 
substitute for hands-on presence. 
Timely decision will be needed whether to replace the 
TOP PMTs to be well prepared for the delicate work.

The TOP PMT and electronics replacement will be 
challenging and require experienced crews. 

Recommendations
It is recommended to start making contingency plans 
for the unfortunate situation that the PXD2 detector may 
not be complete and optimise it for physics 
performance. 
Practice the installation of the VXD often to minimise 
the risk of accidents, mimicking the real detector as 
closely as possible including a realistic modelling of 
the cable plant. It is strongly recommended to practice 
the beam pipe assembly and the VXD support assembly 
with the key experts. 
Effort should be given to early and advanced planning 
to allow for the possibility of former experts to 
participate in the extraction and installation process. 
Continue practising the installation of the TOP MCP-
PMTs to ensure that there are enough people 
adequately trained to ensure timely installation. 
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