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SuperKEKB and Belle II 

• SuperKEKB collider (KEK, Japan)

• Asymmetric energy (4 𝐺𝑒𝑉 𝑒+ & 7 𝐺𝑒𝑉 𝑒−)

• CM energy: 10.58 GeV for Υ(4𝑆)

• Nano beam scheme

• Target luminosity: 6 × 1035 𝑐𝑚−2𝑠−1

• Target Integrated 𝐿: 50 𝑎𝑏−1

• B factory at luminosity frontier <-> LHC

• Search for new physics with B, charm, and 
𝜏 rare decays

• So far ~ 599/𝑓𝑏−1 are collected since 
March 2019

• ~ 5.1 × 1034𝑐𝑚−2𝑠−1, the new world record 
luminosity more than twice of KEK
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Belle II Silicon vertex detector
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• Vertex detector (VXD)

• 2 layers pixel detector (PXD)

• 4 layers silicon vertex 
detector (SVD)

• Double-sided Silicon Strip 
Detector

• Ladders

• Material budget

• Cooling

• Construction

• Wire boding & Gluing

• Re-installation @ LS1 Main features of Belle II SVD

Extrapolate tracks to PXD

Standalone tracking for low 𝑝𝑇 tracks

Precise vertexing of 𝐾𝑆
Particle identification via dE/dx

Asymmetric 

energy



Design and Construction
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• Vertex detector (VXD)

• 2 PXD

• 4 layers SVD

• Double-sided 
Silicon Strip 
Detector 

• Ladders

• Material budget

• Cooling

• Construction

• Wire boding & Gluing

• Re-installation @ LS1

• Double-sided Silicon Strip 
Detector (DSSD)

• AC coupled strips
• Depletion Voltage: 20-60 V
• Operation Voltage: 100 V



Design and Construction
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• Vertex detector (VXD)

• 2 PXD

• 4 layers SVD

• Double-sided 
Silicon Strip 
Detector 

• Ladders

• Material budget

• Cooling

• Construction

• Wire boding & Gluing

• Re-installation @ LS1

Humidity sensitivity of Micron sensors was causing the shorts



Design and Construction
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• Vertex detector (VXD)

• 2 PXD

• 4 layers SVD

• Double-sided Silicon Strip 
Detector

• Ladders 

• Material budget

• Cooling

• Construction

• Wire boding & Gluing

• Re-installation @ LS1



Design and Construction
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• Vertex detector (VXD)

• 2 PXD

• 4 layers SVD

• Double-sided Silicon Strip 
Detector

• Ladders

• Material budget 
 “Origami”

• Cooling

• Construction

• Wire boding & Gluing

• Re-installation @ LS1

Low material budget: 0.7%𝑋0 per layer

Low noise due to the short sensor–APV25 connection length



Wrapping Procedure

move

Spread glue on PA1/2

Tip of a glue injector 

Align wrapping jigs

Wrapping jigs

Move a head to forward 

Pick up and fold PA1/2

Push down to setting height

down

Wire bonding 

btw PA1/2 and APV25
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Design and Construction
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• Vertex detector (VXD)

• 2 PXD

• 4 layers SVD

• Double-sided Silicon Strip 
Detector

• Ladders

• Material budget

• Cooling 

• Construction

• Wire boding & Gluing

• Re-installation @ LS1

CO2 dual phase cooling -25 degC → APV25 temp. = ~10-20

Also thanks to Origami structure → safe & reduced pile line



SVD – construction
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Design and Construction
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• Vertex detector (VXD)

• 2 PXD

• 4 layers SVD

• Double-sided Silicon Strip 
Detector

• Ladders

• Material budget

• Cooling

• Construction 
• Wire boding & Gluing

• Re-installation @ LS1



Design and Construction
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• Vertex detector (VXD)

• 2 PXD

• 4 layers SVD

• Double-sided Silicon Strip 
Detector

• Ladders

• Material budget

• Cooling

• Construction 
• Wire boding & Gluing

• Re-installation @ LS1

Optimized bonding parameters and gluing quality led to a 99% bonding efficiency

- validated by pull-force measurements and bond pad inspections.

Bond lift Bond Heel Break



Design and Construction
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• Vertex detector (VXD)

• 2 PXD

• 4 layers SVD

• Double-sided Silicon Strip 
Detector

• Ladders

• Material budget

• Cooling

• Construction 
• Wire boding & Gluing

• Re-installation @ LS1

• 2008: first Origami 
chip-on senor concept

• 2010: Belle II Technical 
design report

• 2012: ladder R&D

• 2016: ladder mass
production

• 2018: 1st/2nd SVD half-
shell assembled & 
installed in Belle II

• 2019: first beam 
collision with complete 
detector



Design and Construction
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• Vertex detector (VXD)

• 2 PXD

• 4 layers SVD

• Double-sided Silicon Strip 
Detector

• Ladders

• Material budget

• Cooling

• Construction

• Wire boding & Gluing

• Re-installation @ 
LS1

Upgrade VXD with a new 

PXD

First time performing 

de-installation of VXD

Several SVD test campaigns

to promptly spot problems 

and sanity check

The reinstalled detector

→ demonstrated good

performance



Design and Construction - issues
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FWD PA peel off issue

APV25 single event up set (SEU)

Crosstalk issue



SVD operation & 
performance

to be presented 
next Particle Detector Workshop 2026
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Summary

• The SVD plays a crucial role in Belle II and has been one of the most stable and 
best-performing detector.

• Essential contributions of electronics and mechanical engineers and technicians.

• Radiation effects observed so far remain moderate, and the SVD performance is 
expected to be maintained up to the VTX upgrade @2032

• Over more than 10 years of involvement in the SVD, we (I) have accumulated extensive 
experience in design, construction, operation, and performance.

• The SVD technical paper published in JINST (JINST 17 P11041 2022)
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Belle II – SVD

& VTX upgrade

EIC – BIC

LGAD for x-ray

+ ???
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