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Introduction

Last decade rich harvest of Belle and BaBar

It seems the more we know the more questions arise

SM, the best tested theory, does not explain many things

Need for more good quality data to find answers

Belle II plans to collect 50ab−1 integrated luminosity
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Overview of Belle II

The Belle detector has been significantly upgraded to form Belle II. Several subdetectors
have been completely replaced to support higher rates and challenging physics program.

Improved slow π tracking and 
higher Ks efficiency. 2x better 
impact parameter resolution.

Greater outer radius: improved 
momentum and energy deposition 
resolutions.
Small cells: reduced drift time for 
better beam background suppresion

TOP counter (barrel), ARICH counter 
(forward endcap): 2 to 5 times lower 
fake rate for K/π separation

Endcap RPC and inner 2 barrel layers 
replaced with scintilator strip panels to 
deal with higher neutron rates

Upgraded 2MHz waveform sampling readout 
for beam background suppression and 
improved energy resolution
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CKM matrix and the Unitarity Triangle

Over-constraining the UT to test the SM

Current precision leaves room for NP

Search for new sources of CPV
(disagrement between loop and tree
processes)

Better measurements of sin 2β

B → η′K 0 B → φK 0 B → K 0K 0K 0

Only "tree-level"
constraints
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CKM matrix and the Unitarity Triangle

Sizeable tension in exclusive and inclusive measurements of |Vub|&|Vcb|
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CKM matrix and the Unitarity Triangle

Sizeable tension in exclusive and inclusive measurements of |Vub|&|Vcb|

Improved precision should help to resolve this tension
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Semitauonic B decays

B → D(∗)τ ν̄τ

Sensitive to extended Higgs sector – new physics at tree level

About 4σ disagreement between SM expectation and observation

Deviations not compatible with type II 2HDM

Sensitive observables e.g. τ polarization – possible O(1) effects

R(D(∗)) =
B(B → D(∗)τ ν̄τ )

B(B → D(∗)`ν̄`)
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Lepton Flavor Violation

LFV signals are expected in many beyond SM scenarios.

Belle II will be able to improve current limits by a factor of
100 for τ → 3` and (at least) a factor of 10 for τ → `γ.
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Hadron spectroscopy – new hadrons at B-factories

Many new states are observed, which do not fit in the traditional quark model.
More are expected in Belle II, opening a door for exotic state studies.
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Low multiplicity signatures
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Summary

There many interesting possibilities at Belle II

Of course, we have no monopoly for quark-flavor physics, therefore competitive or
complementary studies at LHC are welcomed.
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BACKUP
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Full reconstruction
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