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Belle II

TOP

B-factory experiments

Confirmed Kobayashi-Maskawa

theory with > 1 ab–1 data

BaBar Belle

Search for new physics via precision 

measurements with 50 ab–1 data

See A. Gaz’s talk on Physics Prospects 

at SuperKEKB / Belle II

Improvement of particle identification by 

the TOP counter is the highlight of Belle II.
e.g. ~10% (Belle)  ~3% (Belle II) p mis-ID

at 86% efficiency of 1-2 GeV/c K for 𝐷∗+ → 𝐷0𝜋+, 𝐷0 → 𝐾−𝜋+

Next generation B-factory experiment
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Key techniques:

 Propagate the “ring” image undistorted

 Detect the photons with a high efficiency (~20 hits/track) and 

with an excellent time resolution (<50 ps)

x 16 modules
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Requirement

QA results

Length 1250±0.50 mm

Width 450±0.15 mm

Thickness 20±0.10 mm

Flatness < 6.3 mm

Perpendicularity < 20 arcsec

Parallelism < 4 arcsec

Roughness < 5 Å (RMS)

Specifications

(for the largest surfaces)
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 Square shape 

 gain (> 5 x 105 in 1.5 T) 

 (TTS) < 40 ps

 QE = 29.3%
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Photocathode
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QE at peak (~360 nm)

Requirement:

24% min, 28% average

TDC distribution for single 

photons from picosecond 

pulse laser

Photocathode
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Sample

Estimation of

the lower bound

0.3-1.7 C/cm2

Average: 1.1 C/cm2

2.5-26.1 C/cm2

Average: 10.4 C/cm2

>13.6 C/cm2

Step 1 (2011) Step 2 (2013) Step 3 (2015)

Belle II beam bkgd. MC
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ASIC

die photograph

Carrier board: 4 ASICs + Xilinx FPGA

Board stack:
4 carriers + SCROD (master FPGA etc.)
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Aligned with |q| < 20 arcsec

Laser displacement sensor
Auto-

collimator

Alignment stage
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PEEK button

QBB

Strong back

Quartz bar

QBBPEEK button

Cross-section

Inner

Outer
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Prism

CCD camerasLEDs

PMT module

Board stack

Pogo pin
Silicone cookie
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XY-stage

Guide pipe

Counter weight
Slider

Module + Strong back

Installation jig
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Last (16th) module installed 

on May 11

Strong back removed 

on May 20

Side-by-side modules were joined 

by 2.65 m long Al z-beams for 

structural integrity.
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Temporary scintillator paddle triggers

Detailed calibration in progress
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