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Achievements of B Factory
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• SuperKEKB and Belle II 

• Prospects of charm physics at Belle II 

• Mixing and indirect CP Violation  

• Direct CPV 

• Rare and radiative decays 

• (Semi-)leptonic decay 

• Status of Belle II 

• Summary
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An asymmetric electron-positron collider 
e+~ 4GeV  e-~ 7GeV 
~3km circumference 

SuperKEKB 

Belle II detector

@KEK, Tsukuba 
One hour away from Tokyo



SuperKEKB
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KEKB

SuperKEKB Luminosity Project

SuperKEKB luminosity projection

Goal of Be!e II/SuperKEKB"

9 months/year
20 days/month

Commissioning starts
in early 2016.

Shutdown
for upgrade
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Calendar Year

Lpeak = 8 x 1035 cm-2s-1 (40 x KEKB) 

Lint > 50 ab-1 by 2024 (50 x Belle) 

Nano-Beam Scheme



Belle II Detector
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PXD,SVD:
Decay vertex 
position 

CDC: track, 
momenta, 
dE/dx 

ECL: energy, 
timing

TOP: K/pi ID

KLM: 
Muon, K0L 



From Belle to Belle II
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New PID System: Barrel TOP + Endcap ARICH



From Belle to Belle II
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New Vertex Detectors

SVD: 3-6 layers 
• 4 layers of strip detectors 
• covers the full Belle II 

angular acceptance 
      of 17o < θ < 150o

PXD: 1-2 layers 
• 2 layers of pixel detectors 
• Inner most layer very close 

to IP (r = 1.4cm)

SVD



D0 Decay Vertex Resolution
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D0 Proper Time Resolution
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Prospects at Belle II
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Some slides are from Giulia Casarosa @CHARM2018

& Hulya Atmacan @ICHEP2018 



Mixing and Indirect CPV D0→K+π-
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• The flavor of D0 is tagged 

with D* decay

• Fit to the time-dependent 
ratios of WS to RS decay 
rates 

PRL 112, 111801 (2014) 



Mixing and Indirect CPV
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Detector performance improvements are not 
included in the extrapolation 



Time-integrated CP Asymmetry
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Radiative Decays D0→Vγ
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Phys.Rev.Lett.118,051801 (2017) 



Full Charm Event Reconstruction
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Rare Decay of D0 →νν
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SM prediction B(D0 →νν)~10-30  
May enhanced by NP e.g. D→Dark Matter



Rare Decay of D0→γγ
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Rare/Forbidden D0/D+(s) Decays 
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• BelleII can improve 
on many of these 
channels up to one 
order of magnitude 

at 50 ab–1

• having largest impact 
on the modes with 

π0s (and electrons) 
in the final state. 



Leptonic Decay of Ds→μ+ν
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Inclusive Λc Sample
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Status of Belle II
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SuperKEKB and Belle II Schedule
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• Phase1, Feb.-June, 2016 
• Accelerator commissioning, no collision 

• Phase2，Feb.-July 17, 2018 
• Collision w/o vertex detectors 
• Understand background and detector performance 
• Instantaneous luminosity reach ~0.5x1034 cm-2s-1 
• ~0.5 fb-1 data at the Y(4S) resonance was collected

✅

✅



First Collision on Apr.26, 2018
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e+e-→BBbar Candidate on Apr. 26 evening
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Belle II Performance 
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CDC dE/dx particle identification with early calibration in the hadronic event sample 



Belle II Performance 
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First glance at data 
Clear Ks and pi0 signals 



Belle II Performance 
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Clear charm signals e+e- → ccbar 
Belle II detector is working well!



Belle II Performance
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We are seeing B signals!



Belle II in future
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Phase 3 
• Installation of VXD 
• Start physics run with full detectors in Spring 2019  
• Operate 9 months per year

NOW Phase 3



Summary
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• As a “Luminosity Frontier” experiment, Belle II play an important 
role in charm physics. 
• Search for CPV in charm 
• Search for rare and forbidden charm decays 
• Precise measurements of CKM parameters 

• First collision of SuperKEKB achieved on Apr.26, 2018. 
• Data collected at Phase 2 illustrates that Belle II detectors are 

working well. 
• We will start physic operation with full detectors in Spring 2019, 

and aim to operate 9 months per year



Backup
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Belle II Collaboration
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~800   Colleagues 
~110   Institutions 
25     Countries/regions

Belle II中国成员 
北北京⼤大学 

中国科学技术⼤大学 
⾼高能所 

北北京航空航天⼤大学 
复旦⼤大学 
辽宁师范⼤大学 
苏州⼤大学



Energy frontier of Belle II
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• Interesting physics beyond Y(6S) 
• ΛbΛb threshold ~ 11.24 GeV, up to 11.35GeV could cover ΛbΛb 

threshold region 

• Machine limits 
• The range of beam energies covers the Y(1S) and Y(6S) resonance for 

physics operation, but no enough spare cavities to run safely at Y(6S) 
• Maximum center of mass energy is 11.24GeV in SuperKEKB  due to 

the maximum beam energy of the injector linac 
• Linac upgrade is required for running beyond 11.24GeV.



From Belle to Belle II
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L1 trigger = 30 kHz 

Software Trigger = 10kHz

DAQ


