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Belle II Detector [735 collaborators, 101 institutes, 
23 nations]electrons  (7 GeV)

positrons (4 GeV)

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

Belle II TDR, arXiv:1011.0352

EM Calorimeter
CsI(Tl), waveform sampling electronics

Central Drift Chamber
Smaller cell size, long lever arm

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

KL and muon detector
Resistive Plate Counter (barrel outer layers)
Scintillator + WLSF + MPPC  
(end-caps , inner 2 barrel layers)
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SVD 4 layers (DSSD) → 2 DEPFET + 4 DSS
CDC: small cell, long lever arm
ACC+TOF → TOP + ARICH
ECL: waveform sampling
KLM: RPC → Scintillator+SiPM
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➡ target luminosity: 
L = 8 x 1035 cm-2 s-1  
 
 
 

➡ Nano-beam scheme 
 (P.Raimondi for SuperB) 
• double beam currents 
• squeeze beam @ IP by 1/20
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➡ x40 luminosity: 

• x40 produced signal events  

• Higher background  
(detector occupancy, fake hits, 
radiation damage) 

• Higher event rate  
(trigger rate,DAQ, computing) 

 

➡ Important to have a dedicated phase 
for background studies, detector 
response and alignment 
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•  Phase1: 
 Accelerator commissioning  
 (completed in 2016) 

•  Detector roll-in 
 (April 2017) 

•  Phase2: 
 - Background studies  
 - Physics possible 
 (April 2018) 

•  Phase3: 
 Full Belle II 
 (early 2019)
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➡ Goals:
• Accelerator operating for the first time with 

QCS magnets
• Verification of nano beam scheme (target 

L~10^34cm^(-2)s^(-1))
• Understand machine background and detector 

performances
• Data taking for physics  

➡ Detector:
• Belle II with no VXD detector but BEAST2 

detector  
→ dedicated beam background detectors + 1 
VXD ladder per layer  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KSπ0

•  Evidence of Ks and π0 (~5 pb-1)  
•  Very early stage of data taking, preliminary plots 
•  Calibration at the first stage
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~1999 at post B-factories era
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at post B-factories era
➡ Achievement in Belle 

• discovery of ηb, hb 
• discovery of Zb (exotic nature  

 of above threshold Y state)

PRL 116 (2016) 212001
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300(1200) 5x104(5.4x104) 1000(300) 100+400(scan) 3.6%

➡ below Y(4S):
•  bottomonium study/search 
•  new physics in decay (DM / light Higgs) 
•  anti-nuclei production (possible DM application)  
•  baryon physics 

•  300 fb-1 @Y(3S): order of magnitude increase



22

➡ above Y(4S):
•  exotica discovery 
•  precision Zb mass measurement 

•  1ab-1 @Y(5S): also Bs physics 
•  100 fb-1@Y(6S) + ~400 fb-1 scan

300(1200) 5x104(5.4x104) 1000(300) 100+400(scan) 3.6%
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• open question: Zb masses are below or above B(*)B* thresholds? 
• fundamental question to understand their nature

 estimate of the Zb location 
with respect to the thresholds:

Phys. Rev. D 93, 074031 (2016)

➡ Belle II 
- 1ab-1 @ Y(5S): determine if they are located  
 above or below the open threshold  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•  Belle energy scan, search for Y(6S)→π+ π- hb(1P,2P) decay 
•  Observation of Zb(106XX) state, but unable to resolve them 

➡ Belle II 
- Understand Y(6S)→ Zb decay 
   - Y(6S) → π+ π- hb(1P,2P) 
   - Y(6S) → π+ π- Y(1S,2S,3S)  

PRL 117, 142001 (2016) 
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Phys.Rev. D89 (2014) no.11, 111102 •  d in cosmic ray have long since been considered 
 a probe for supersymmetric relics in the galactic 
 halo 

•  d production described with coalescence models 
 tuned on HEP data 

•  need of further constrain in the production model 
     

➡ CLEO and Babar measured the d spectrum 
 (no dedicated PID or tracking)  

➡ Belle II: 
 - dedicated tracking and PID 
 - collect ~3x104 d 
 - world best estimate of coalescence parameter 
 - search for excited nucleons (d*) 
 - dd associated production

PRD 62, 043003 (2000)
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Phys. Rev. Lett. 110, 222002 

➡ From Belle: 
•  No sign of weakly bound H dibaryon  

•  Near threshold enhancement in  
 exclusive annihilations 
 Y(1S,2S) → Λ Λ X (still not published)

➡ Belle II 
  - search for H dibaryon in missing mass (Y(3S) → Λ Λ H + hadrons) 
  - high statistics study near threshold  

Rough extrapolation for 300 fb-1 Y(3S) 
~60 Million events with one Λ or Λ 
~3 Million events with one Λ Λ pair
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•  SuperKEKB is completing the commissioning phase 

•  Phase2 data taking started: 
•  first collisions registered 2 months ago! 
•  effort to understand machine and the backgrounds, detector 

 response, and test the software 

•  Physics run will start at the beginning of 2019  

•  Potential for bottomonia physics in several different aspects 
 

The fun just started..Stay tuned!
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