Belle [l Commissioning, First
Results, and Future Prospects
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e*e B Factories: B meson pairs in a clean environment

Aim to provide insights into new physics via precision measurements

and rare decays

e*e" collisions provided with asymmetric energy (7 GeV / 4 GeV)
Meson pairs boosted - measureable lifetimes
Individual quantum-correlated BB pairs
Clean event topology

Efficient detection of neutrals
Large sample of clear T decays

Complementary to LHCb hadron collisions
Different strengths and systematics

- Can work in tandem to achieve better results!
Previous-gen B-Factories (Belle, BaBar)

provided 1.5 ab'... Belle Il will go much further!




From KEKB to SuperKEKB N

L SUpE[’KEKB_ The B_factory at KEK Positron ring:
e Asymmetric energy e - e* collider 2
e 10.58 GeV +/s energy

. | Electron-Positron
linear accelerator

Positron damping ring

Doubled beam currents and change to ‘nanobeam’
— 1/20" size at IP
— 40x KEKB instantaneous luminosity
— 50x KEKB integrated luminosity

SuperKEKB



Be"e I I DeteCtor KL and muon detector

Resistive Plate Counter (barrel outer layers)
Scintillator + WLSF + MPPC
(end-caps , inner 2 barrel layers)

i

EM Calorimeter
Csl(Tl), waveform sampling electronics

Particle Identification
Time-of-Propagation counter (barrel)
Prox. focusing Aerogel RICH (forward)

-

positrons (4 GeV)

electrons (7 GeV)

Vertex Detector
2 layers Si Pixels (DEFPFET) +
4 layers Si double sided strip DSSD
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Central Drift Chamber

Smaller cell size, long lever arm

Belle Il TDR, arXiv:1011.0352




Challenges in a High-Luminosity Environment

e Increased beam backgrounds
o 10 - 20 fold increase expected
o Problematic for data analysis
o Radiation damage to detector components

= —> Possibly reduced lifetime
e [ncreased occupancy

e Very high event rates (~30 kHz at L1 trigger)






