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ABelle Il is the next generation B-Factory
A Flavor physics anomalies in B decays
A NP in rare processes
A DM searches in e*e’/B meson processes
ASpectroscopy (AXYZO states)s s t U d |
A ~1000 members (~100 US @ 18 institutions) T |
A ~10-year program ongoing since 2019

AUpgraded detector and accelerator

A Features & | i X
A 30x instantaneous and integrated luminosity ' ’ ;
A Full event reconstruction and decays involving neutrals
A Multiple production mechanisms for exotics
A Nominal /T = 10.58 GeV = (4S), potential to reach ~11.2 GeV
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W/ Belle Il in the Snowmass Process
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TIONAL LABORA

ABelle Il Physics Program White Paper
(https://www.slac.stanford.edu/~mpeskin/Snowmass2021/BellelIPhysicsforSnowmass.pdf)

A Chapter 8.1 Quarkonium, exotics, and hadron spectroscopy (RF07, EF06)
A Opportunities for Precision QCD at Belle 11 (https://arxiv.org/abs/2204.02280)
A Charged Lepton Flavor Violation in the Tau Sector (https://arxiv.org/abs/2203.14919)
A Belle || Detector Upgrades White Paper (https://arxiv.org/abs/2203.11349)
A Belle Il User-based GRID analysis (https://arxiv.org/abs/2203.07564)
A Beam Background Expectations for Belle 1l at SuperKEKB (http://arxiv.org/abs/2203.05731)
A SuperKEKB Electron Polarization Upgrade White Paper (in progress)
A Future HEP Computing Challenges (Belle 1I/DUNE joint paper, https://arxiv.org/abs/2203.07237)

A Physics reach of a long-lived particle detector at Belle Il (https://arxiv.org/abs/2105.12962)
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Belle Il Online luminosity Exp: 7-25 - All runs

A2016: fAPhase 10: E st

Integrated luminosity - 400
A . B Recorded Weekly
2017: Detector roll-in 15.0 4 e ey = 37310 350

A2 018: NPhase 20 "gm ................................................................................................................................................................ 300
A Background study w. partial detector I R [ 0
A First collisions/data § 200

2019 - Cbhase 33 27_5_ _______________________________________________________________________________________________________________________________________________ -
A Nominal start of operations g S P || — 4 | S— N - .
A 2021: Non- (4S) Energy scan PR MY | S N — - -
A 2022: Inst. lumi. record: >4.1x1034cm2s1
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AJul2022-Fal |l 2023: HfALc %MW%

A Detector/accelerator upgrades Date
A2023~2026: Resume operations, target: 1.5-4 ab!
A2027+:fiLong Shutdown 20 upgrade (?), c
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\"7/ How do we study quarkonium experimentally?
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AMultiple methods to produce quarkonium/exotics at Belle I
AProduction mode provides important information (e.g. JPC, type)

JPC=0+, .~ gms

PC=Q** PC=1--
%i+ g++ 'J T1

= = . 3 s Chan eCM y,mt,
Double cC  ¢=+1 4y collisions Initial state radiation energgy wieaee”

A Several of these are unique to Belle Il
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ADecay modes
A Transitions: radiative (g), hadronic (p pp°% h, é)
A Below-threshold: ee/m nand hadronic
A Above-threshold: DD/BB dominate

Alnclusive analyses (complete decay chain)
AE.g.:e*e' - p'p- (pS)- mMm Inclusive (5S) - p*p h,(1P)
AfiFull Event I nterpretationo:
A Low statistics, but very clean
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AExclusive analyses (fAmiss
AE.g.:.e'e - p'p X
A E.Q. My = Mpiss = Sqrt[(pee - Pp 32]
A Knowledge of beam energy: full reconstruction not required | T |
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