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Belle2 Collaboration

Currently about 1000 members around the world.
Growing rapidly in recent years (about twice Belle)

Belle is still active (see Maria's talk on Wednesday)
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SuperKEKB and the Nano beam scheme
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> 8 x 103 cm~2s71, 40 times
the luminosity of KEKB

» 2 times the beam Current
» 20 times smaller beam spot

» Slight decrease to boost
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Belle Il Detector

»  Major upgrade from Belle
P 30 kHz trigger rate, more precision, larger tracking detector

KL and muon detector
Resistive Plate Counter (barrel outer layers)
Scintillator + WLSF + MPPC

— ‘h (end-caps , inner 2 barrel layers)
= A —

EM Calorimeter 2o

Csl(T1), waveform sampling electronics I
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electrons (7 GeV) Bl Particle Identification

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

Vertex Detector
2 layers Si Pixels (DEPFET) +
4 layers Si double sided strip DSSD

Central Drift Chamber

Smaller cell size, long lever arm

positrons (4 GeV)

Belle Il TDR, arXiv:1011.0352



Belle Il in pictures

+ 2010, Belle and KEKB operation completed
« Started upgrade to Belle Il and SuperKEKB

Sub-detector installation Gty

I 2015 KLM

Youngjoon Kwon, IMFP



Timeline
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Phase 2 completed.

» 500 pb~! integrated
luminosity taken

> 5.5 x1033 cm2s7!
luminosity achieved
> No VXD
Started Phase 3



Phase 2

» Verifying the nano-beam
scheme.

» Study backgrounds

» B35 = 3mm reached. (Final

goal: 300 nm)

» o, = 400nm reached. (Final
goal: 50 nm)

» Beamspot already ~ 0.1 Belle
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Phase 2

Physics rediscoveries
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Performance during phase 2
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Phase 3

» Full Belle Il coverage
» Started March 2019

» Current focus on beam W \ / 4
background remediation LT . +
» Plan to collect 18 5 b~ by NN NN M| LN 2
July FLupinosty B 1,
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Downtime for most of April
Unrelated fire incident near LinAc



Performance studies

Semileptonic B decays

See talk by Antonio later in this
session.

Radiative EW Penguins
B — K*y (2 fb~1)
B — Xgv (10 fb~1)

Charm

D lifetime (2 fb™1)

D% — K*7~ (10 fb1)
D° — K+7=7% (10 fb~1)

Hadronic B decays

B — K (10 fb~1)

B — ¢K (10 fb=1) B — J/¥K
(2-10 b 1)



Probably first publications: Dark Sector

Dark Sector at Belle Il

Dark Sector Candidates, Anomalies, and Search Techniques
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Probably first publications: Dark Sector

Dark ~ sensitivity
w 1072 F T i i

107 B I I ]

Single ~ trigger
» E < 1 GeV and 2nd cluster
E < 300 MeV

» E > 2 GeV and Bhabha veto
and e” e’ — v veto

Luigi Corona - SUSY2019

Phase 2

» Vector: Dark photon A/,
Dark Z’

» Pseudo Scalar: ALPs, axion



Probably first publications: Dark Sector

', sensitivity
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» Vector: Dark photon A/,

» 7' only couples to 2nd and

Dark 7’
3rd gen leptons

. i » Pseudo Scalar: ALPs, axion
» Recoil mass against

ptu pair

Luigi Corona - SUSY2019



Summary and outlook

» Phase 2 run has been successfully concluded.
» Phase 3 started in March 2019
» Physics run with the full Belle Il detector
> 5 fb~1 by July.
> 100 fb~! by end of the year.
» Already competitive results at 10 fb 1.
» 50 ab~ ! after 8 years.
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