
The prospect of Belle II

shencp@fudan.edu.

cn

Chengping Shen



2

Outline

这里输入标题文字二

➢ The status of Belle II  accelerator/detector

➢ Belle II luminosity projection

➢ B signals in Phase 2 data

➢ Advantage in Belle II physics analysis

➢ Prospect in various physics topics including: CKM, 

Test Lepton Universality; LFV 𝜏 Decays; Hadron 

Spectroscopy; ….

Due to rich physics, here I just selected a few topics as examples. For more details, 

please refer to Belle II physics book: arXiv:1808.10567
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B-factories in the last decade

arXiv:1808.10567

https://arxiv.org/abs/1808.10567


4

SuperKEKB/Belle II
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electron  

(7GeV)

positron 

(4GeV)

KL and muon detector (KLM):
Resistive Plate Counter (barrel)

Scintillator + WLSF + MPPC (end-caps)

Particle Identification 
Time-of-Propagation counter(barrel, 

TOP)

Prox. focusing Aerogel RICH (fwd, 

ARICH)

Central Drift Chamber (CDC)
He(50%):C2H6(50%), Small cells, 

long lever arm,  fast electronics

EM Calorimeter (ECL):
CsI(Tl), waveform sampling

Vertex Detector (VXD)
2 layers DEPFET (PXD)

4 layers DSSD (SVD)

Beryllium beam pipe
2cm diameter

Belle II Detector

General purpose 4p Detector

Improved PID, Vertex detector 

High background tolerance
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From the Belle to Belle II 
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Belle II and SuperKEKB Upgrade History
• 2010, Belle and KEKB operation completed

– Started upgrade to Belle II and SuperKEKB

• 2016 Phase 1 Commissioning

– SuperKEKB single beams

– no collisions, without Belle II

• 2017 Belle II Detector rolled-in to the beam line

• 2018 March-July Phase 2 Commissioning

– First e+e- collisions at SuperKEKB

• Confirm the nano-beam scheme 

– Data taking with Belle II Detector (w/o VXD, but 
background detectors (BEASTII)

• Confirm the background condition for final VXD

• 2019 March- Phase 3 Operation 

– Physics run with the full Belle Detectors 

with the VXD (PXD+SVD) installed

– Aim at the design luminosity 8x1035 /cm2/s

– Search for the new physics

Feb. 14, 2019 9

Phase1

Belle II rolled-in the beam line

Belle II
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Kick-off of the Belle II Phase 3 Physics Run

On March 25 19:44 (JST), 2019, electron-positron collisions have restarted at the 

SuperKEKB collider, and the Belle II experiment has now kicked off its physics data 

taking. 

The first hadronic event in the Belle II 

Phase3 physics run

The first “B - anti-B like” event in the 

Belle II Phase3 physics run

Belle II will perform a broad range of extremely high precision and fundamental 

measurements in flavor physics, particularly of properties of the bottom quark, charm 

quark, and tau lepton. In recent years, there has been a great deal of excitement 

worldwide about a number of intriguing hints of new physics in the decays of B 

mesons, particles which contain bottom quarks.
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SuperKEKB Luminosity Projection
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Rediscovery of B mesons
Event Shape Distribution

(Fox-Wolfram R2)

• Clearly observed the excess of BB events in early 

phase 2 Data

• “Rediscovered” reconstructed B mesons. 

Full reconstruction analysis chain is working well.
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Physics at Belle II
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Advantage of e+e- Flavor Factory 
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Dark Sector Physics at Belle II

𝜀：mix strength between 𝐴′ with ordinary photon
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Belle II Full Event Interpretation 
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CKM fit with Belle II + LHCb
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Test Lepton Universality 
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B→ 𝐷(∗)𝜏𝜐
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Belle II sensitivity
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LFV 𝜏 Decays
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Prospect on LFV 𝜏 Decays at Belle II
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B meson decay 

・1+, 0-/+ ….

・X(3872), Z(4430)…. 

・Open charm hadrons

Initial state radiation

・JPC=1--

・Y(4260)

Two photon collision

・JPC=0++, 2++.....

・Extract two photon width

e+e-→𝒄𝒄
Charm,mesons/baryons

Double charmonium

・C-even charmonium

Bottomonium transition

Zb states

B-factory = hadron factory!



24

Hadron Spectroscopy
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Observed charmed baryons
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JP determination at Belle II
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Hadron Spectroscopy at Belle II

The current 90% C.L. UL is 1.2 MeV

X(3872)→DDπ0
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The Belle II Collaboration



29

Summary

一

二

三

Belle II physics book (arXiv:1808.10567):

https://confluence.desy.de/display/BI/B2TiP+ReportStatus

➢ Belle II has successfully concluded the phase 2 physics run

➢ Phase 3 run started in March 2019: there is much better 

vertexing, particle ID than in Belle; and full reconstruction on 

tag side is notably improved over Belle/BaBar.

➢ Belle II aims to explore NP in the flavor sector with 50ab-1 with 

ultimate precision measurement (a few % typically) of heavy 

flavor decays.

➢ Variety of subjects (including low-energy QCD, dark photon, 

exotic states, mesons/baryons, …)

➢ We expect many exciting results in the coming years !
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30Total width with X(3872)→DDπ0 decay mode
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31JP determination at Belle

- JP determination is essential.
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32Λc
+ in Belle II phase2 data!
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