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If  NP is found in direct searches it is reasonable 
to expect NP effects in B, D, τ decays  
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If  NP is found in direct searches it is reasonable 
to expect NP effects in B, D, τ decays  

Belle II 
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Nano-beam scheme firstly proposed by 
P. Raimondi for SuperB 

- 

Belle II 

Luminosity 

~ 40-50 x 

•  Electron-positron collider situated at 
KEK (Tsukuba, Japan), upgrade of  KEKB 

•  Construction completed in 2015  

•  e+e- → BB (4 GeV + 7 GeV)  
mainly at √scm=10.58 GeV  
(ϒ(4S) resonance)  

reduced boost 
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Peak instantaneous luminosity: ~0.8x1036 cm-2 s-1 

Belle II overall integrated luminosity: ~50 ab-1 
corresponding to 55 × 109 BB pairs (BaBar + Belle   
~ 1.5 ab-1) 

Higher beam background (10-20 x) 
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•  Better secondary vertex resolution 

•  Improved K/π separation and flavour tagging 

•  Increased Ks, π0 and slow pion efficiency 

Belle II upgrade: 

-  Extended VD region (added pixel 
detector) 

-  Extended Drift Chamber region 

- New ECL electronics (waveform 
sampling and fitting) 

-  Better hermeticity (adding PID and 
μID in the endcaps) 

-  High efficiency KLM detector (some 
RPCs layers substituted with scintillators) 

Impact 
parameter 
resolution 
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1.   Beam energy constraint and adjusted for different 
resonances ϒ(nS)  

2.   Clean experimental environment, low track 
multiplicity and detector occupancy (w.r.t hadron collider)
 -      high B, D, K, tau reconstruction efficiency       
 -      open trigger ~99% efficient 

3.   Full reconstruction of  one B (Btag) constraints the 4-
momentum of  the other (Bsig) 

-  helpful in reconstruction of  channels with missing energy 
-  opposite side B tagging efficiency: ~30% (~2%@LHCb) 

4.   Excellent EM calorimetry performances 
-  high reconstruction efficiency of  neutral final states 
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•  CPV in B decays, CKM angles (B → J/ψK0, K0π0γ, Kπ) 
•  (Semi)leptonic B decays, CKM sides (B → D(*)lν, πlν, 
τν, µν) 
•  Rare B decays (B → Kνν, Xsγ, Xsll, γγ) 
•  Charm physics (D → lν, mixing, CPV) 

•  LFV tau decays (τ → 3l, lγ) 
•  Dark Sector, Spectroscopy 

7.2% 

see backup for details on Belle2-LHCb comparison 

Unitarity triangle 

projection 
@ 50 ab-1 
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2-3% 

Projections  for LFV in backup slides 
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BEAST phase 1 (2016): beam, no collisions, cosmics 

BEAST phase 2 (2017-2018): collisions, complete 
Belle II detector except for Vertex Detector 

Full physics (end 2018-2024): full Belle II detector Belle II: ~650 collaborators, 99 institutions, 
23 regions/countries 

BEAST (Beam Exorcism for A 
STable experiment): commissioning 
detector, aimed at studying beam 
induced backgrounds near the IP 
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•  In the SuperKEKB B factory e- and e+ collisions will reach the unprecedented 
instantaneous luminosity of  ~1036cm-2s-1 

•  The upgraded Belle II detector will face the higher level of  backgrounds with 
improved tracking and PID 

•  The detector commissioning is starting in 2016 with first collisions in 2017 
and full physics program in 2018 

•  The physics program includes the CP violation, (semi)leptonic B decays, rare 
B decays, LFV, charm physics, dark sector and spectroscopy 

•  With the full dataset of  50 / ab collected by 2024 Belle II will be able to shed 
light on the physics beyond the standard model 
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