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Belle II Capabilities

ÅBelle II is the next generation B-Factory

ÁFlavor physics anomalies in B decays

ÁNP in rare processes

ÁDM searches in e+e-/B meson processes

ÁSpectroscopy (ñXYZò states) and QCD studies

Á~1000 members (~100 US @ 18 institutions)

Á~10-year program ongoing since 2019

ÅUpgraded detector and accelerator

ÅFeatures

Á30x instantaneous and integrated luminosity

ÁFull event reconstruction and decays involving neutrals

ÁMultiple production mechanisms for exotics

ÁNominal ί= 10.58 GeV =  (4S), potential to reach ~11.2 GeV

KEKB

SuperKEKB
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Belle II in the Snowmass Process

ÅBelle II Physics Program White Paper 
(https://www.slac.stanford.edu/~mpeskin/Snowmass2021/BelleIIPhysicsforSnowmass.pdf)

ÁChapter 8.1 Quarkonium, exotics, and hadron spectroscopy (RF07, EF06)

ÅOpportunities for Precision QCD at Belle II (https://arxiv.org/abs/2204.02280)

ÅCharged Lepton Flavor Violation in the Tau Sector (https://arxiv.org/abs/2203.14919)

ÅBelle II Detector Upgrades White Paper (https://arxiv.org/abs/2203.11349)

ÅBelle II User-based GRID analysis (https://arxiv.org/abs/2203.07564)

ÅBeam Background Expectations for Belle II at SuperKEKB (http://arxiv.org/abs/2203.05731)

ÅSuperKEKB Electron Polarization Upgrade White Paper (in progress)

ÅFuture HEP Computing Challenges (Belle II/DUNE joint paper, https://arxiv.org/abs/2203.07237)

ÅPhysics reach of a long-lived particle detector at Belle II (https://arxiv.org/abs/2105.12962)
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Belle II Timeline

Å2016: ñPhase 1ò: Beam commissioning

Å2017: Detector roll-in

Å2018: ñPhase 2ò

ÁBackground study w. partial detector

ÁFirst collisions/data

Å2019: ñPhase 3ò

ÁNominal start of operations

Á2021: Non- (4S) Energy scan

Á2022: Inst. lumi. record: >4.1x1034cm-2s-1

ÅJul 2022-Fall 2023: ñLong Shutdown 1ò

ÁDetector/accelerator upgrades

Å2023~2026: Resume operations, target: 1.5-4 ab-1

Å2027+: ñLong Shutdown 2ò upgrade (?), continue up to 50 ab-1
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How do we study quarkonium experimentally?
Production Mechanisms

ÅMultiple methods to produce quarkonium/exotics at Belle II

ÅProduction mode provides important information (e.g. JPC, type)

ÅSeveral of these are unique to Belle II
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How do we study quarkonium experimentally?
Decay Modes

ÅDecay modes

ÁTransitions: radiative (g), hadronic (pp, p0, h, é)

ÁBelow-threshold: ee/mmand hadronic

ÁAbove-threshold: DD/BB dominate

ÅInclusive analyses (complete decay chain)

ÁE.g.: e+e-­p+p- (pS)­m+m-

ÁñFull Event Interpretationò: collective B decays

ÁLow statistics, but very clean

ÅExclusive analyses (ñmissingò momentum)

ÁE.g.: e+e-­p+p-X

ÁE.g.: mX = mmiss = sqrt[(pee - ppp)
2]

ÁKnowledge of beam energy: full reconstruction not required
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Exclusive  (5S) ­p+p- (1S)[m+m-]

Inclusive  (5S) ­p+p-hb(1P)


