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Belle II
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Tracking system
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Vertexing performance
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Central Drift Chamber
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Track reconstruction efficiency



  

Barrel PID: Time of Propagation
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Forward PID: Aerogel RICH
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Electromagnetic Calorimeter
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Energy resolution vs background



  

The KLong and Muon detector
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Physics program
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Schedule
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We are hereBEAST

Start of 
phase II



  

BEAST
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• Data/MC ratios for Touschek 
component of background in BEAST 
detectors, measured during Touschek 
beam-size sweeps. 

• Each point = one channel
• LER run: red
• HER run: blue
• shaded bands show +/- 1 sigma. 

BEAST Result
Touschek Scattering 
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Belle II roll-in

April 11
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Cosmic ray run (June)

- Systems included: CDC, TOP, ECL, KLM

- Magnetic field: 1.5 T
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Phase II
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What can be done with Phase 2 data?
 ➔ Background studies
 ➔ Detector and trigger performance studies
 ➔ Simulation validation
 ➔ Exercising of calibration and alignment procedures
 ➔ Reconstruction algorithm tuning
 ➔ Physics measurements

Commissioning of accelerator and 
detectors
● Start beginning of 2018, duration ~5 

months
● Beam collisions with focusing magnets 

(QCS)
● Target luminosity is 1034 cm-2s-1     
● ~20-40 fb-1 for physics analyses
● W/o vertex detector → no time 

dependent measurements,



  

Energy scan
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CLEO BaBaR Belle

Y(1S) 1.2 6

Y(2S) 1.2 14 25

Y(3S) 1.2 30 3

Y(4S) 16 433 711

Y(5S) 0.1  
3.3

36

Y(6S) 5.5

Off 
res.

17 54 100

Existing datasets [fb-1]:

High energy is most 
promising



  

Zb’s @ Belle
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✔ Zb
±(10610) and Zb

±(10650) is discovered in Y(nS) π±
 and hb(mP) π±

 @ 
Y(5S)

PRL 108, 122001 (2012)

✔ Zb
0(10610) is observed in Y(nS) π0

 @ Y(5S) PRD 88, 052016 (2013)

✔ Zb
±(10610) → B*B and Zb

±(10650) → B*B* observed at Y(5S) (dominant 
decay channels) PRL 116, 212001 (2016)

✔ 3.3σ for Zb
±(10610) at Y(6S) PRL 117, 142001 (2016)



  

Study of Y(6S) decays
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Quarkonia transitions, Y(6S) 
decays to known states:
● Y(nS) pp and Y(mD) pp
● Y(nS) h and Y(mD) h
● Y(nS) K+K-

● c
b
(mP) w

 

Search for new conventional 
bottomonia states:

● hb(3P) by pp
● Y(2D) by pp & h



  

Search for exotic states

23

Search for exotic states in Y(6S) decays to:
●Z

b

± p∓ → Y(nS) p+p- 
●Z

b

± p∓ → h
b
(mP) p+p- 

●Z
b

± p∓ → h
b
 p+p- 

●W
b

0p+p- with W
b

0 → h
b
p, c

b
p, U(nS)r  

●X
b

0 g with X
b

0 → U(1S)w 
●BB*



  

B** spectroscopy
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Y(6S) is close to B B** threshold

Combination Treshold, 
GeV/c2

B(*) B** 11.00 – 11.07

Bs(*) Bs** 11.13 – 11.26

Lb Lb 11.24

B** B** 11.44 – 11.49

Bs** Bs** 11.48 – 11.68

Lb Lb** 11.53

Sb(*) Sb(*) 11.62 – 11.67

Lb** Lb** 11.82 – 11.84



  

Low multiplicity events
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Trigger:
● ~100% efficient for B and charm decays

➢ Low multiplicity events challenging because of large QED 
background

● Belle trigger was not optimized for low multiplicity
● Improvements of level 1 (L1) hardware trigger at Belle II:

➢ Data rate increased from 16 to 190 Mbps
➢ Logic implemented in FPGAs instead of hard coded

● Software based high level trigger (HLT) runs full reconstruction

Development of triggers for low multiplicity:
➢ Search for new physics in low multiplicity events with phase 2 

data



  

Invisible decays of Y(nS)
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Summary
● Belle II phase 2 will start in 2018 
● Accelerator and detector are commissioning. Expecting 20-40 fb–1 of 

data w/o vertex detector

● First physics opportunities:
➢ Exotic states and bottomonium studies @ Y(6S)
➢ Dark photon search with single photon trigger

● More details in The Belle II Physics Book (to be submitted to PTEP)

● Stay tuned for news from Belle II
➢ https://twitter.com/belle2collab
➢ https://www.facebook.com/belle2collab


