
Hot Topics at Belle and Belle II  

Yoshiyuki Onuki 

for the Belleи collaboration 

University of Tokyo/ICEPP 

1 
KEK Theory Meeting on Particle Physics Phenomenology (KEK-PH2018 winter) 

and 3rd KIAS-NCTS-KEK workshop on Particle Physics Phenomenology 



Outline 

ÅSuperKEKB and BelleII detector 

ÅPhase-2 and toward Phase-3  

ÅPhysics program 

ÅPick up topics 
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Damping ring 

Low emittance gun 

Positron source 

New beam pipe 
& bellows 

Belle II 

New IR 

TiN-coated beam pipe with antechambers 

Redesign the lattices of HER 
& LER to squeeze the 
emittance  

Add / modify RF systems 
for higher beam current 

New positron target / 
capture section 

New superconducting 
/permanent final 
focusing quads near the 
IP 

Low emittance 
electrons to inject 

Low emittance 
positrons to inject 

Replace short  dipoles 
with longer ones (LER) 
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SuperKEKB 

ÅNano-beam 
ÅIncreases current 

Peak luminosity: 2 1034 cm-1s-1Ҧ8 1035cm-1s-1 

Increases current: 3.5/8.0 GeVҦ4.0/7.0 GeV 

40luminosity 

Boost factor~2/3 

2.6 A 

3.6 A 



electron  
(7GeV) 

positron (4GeV) 

KL/ muon detector: 
Resistive Plate Counter (barrel) 
Scintillator + WLSF + MPPC (end-caps) 

Particle Identification  
Time-of-Propagation counter (barrel)  
Prox. focusing Aerogel RICH (fwd) 

Central Drift Chamber 
He(50%):C2H6(50%), Small cells, 
long lever arm,  fast electronics 

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

Vertex Detector 
2 layers DEPFET + 4 layers DSSD 

Beryllium beam pipe 
2cm diameter 

Belle II Detector 
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904 researchers  
from 26 countries 

Issues to overcome 
Å Beam background 
Å High rate capability 
Å Boost ~2/3 

Finer segmentation, wave-form sampling 
Large angular coverage 
Closer to the IP(3cmҦ2cm) Vertex det. 
Particle ID improve(K/p) 



Luminosity prospect 
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Belleи with BEAST(Partial VTX) Belleи with BEAST(Partial vertex detector) 

Belleи detector with vertex detector 



Rediscoveries in Phase-2 
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KS,p
0 are confirmed  

in early ~5pb-1. 
Fully reconstructed  
B mesons are seen  
with ~250pb-1. 
Totally, 500pb-1 collected. 

B mesons 



To Phase 3 
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To Phase 3 


