


IPHC. | B lifetime and mixing result form early Belle II data | R Rasheed 08.08.2019 
2

SuperKEKB  

Max peak lumi: 1.2x1034  cm-2 s-1
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Time dependent CP violation measurements at Belle II 

  

● Φ
1 
 = β , Φ

2 
= α  can be accessed by TDCPV analysis 

q: flavor  of B
tag 

● Keys of this measurement : Vertexing , Flavor tagger

      produced in 
quantum entangled state 

B̄B

See Daniel 
Cervenkov talk
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Flavor Tagger 
MVA – based tagger : Belle II Physics Book – arXiv:180810567
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B0 lifetime and mixing in Belle II  

●

●

●

–

–
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Semileptonic  recon and untagged result
 

● Untagged events : 

– Only Bsig → D*+ l ν ( lsig = e , μ ) candidate 

is required in the event

– Yields for signal component in 2019 data 

Channel Data

Untagged e or  μ 35492 ± 2239

Continuum and combinatorial background : taken from 
data control sample
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Tagged time integrated
  Mixed events 
Same charge sign l

sig 
l
tag

  Unmixed events
Opposite charge sign l

sig 
l
tag

  
χ

d  
( fraction of mixed events) = 17.3 ± 3.6 % World average: 18 .6 %
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Time dependent asymmetry

N
u
 : Unmixed yield , N

M 
: Mixed yield 

A(|∆t|) - M2
ν 
> -3 GeV2 A(|∆t|) - off-resonance 

Evidence 
of mixing 

Flat behavior with statistical uncertainty
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 Preliminary results from B0  to hadronic decays analysis 

Exclusively reconstruct Bsig (B→D X ) 

– Rediscovery of these decays

– Channels are self tagged 
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Conclusion and outlooks

● Belle II physics run started 

● Commissioning of  vertexing and flavor tagging tools is ongoing

● Expected experimental performances often improve w.r.t Belle

● B0  lifetime and mixing in B0 to semileptonic decays :

– Χd ( fraction of mixed events ) is in agreement with world average

● B0  lifetime and mixing in B0 to hadronic decays : ( Preliminary and ongoing ) 

● Data set of 50 ab-1  will provide better room for TDCPV studies 

● Looking forward to the next decade of exciting Belle II results ! Stay Tuned
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Backups 
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Mixing in B0 to hadronic decays 

● Mixing Rediscovery in a time-integrated way :

– Plot on the right shows the Δt distribution on 2019 data

– The mixed events are shown in blue and the unmixed events are in red

– Δt observable for mixed and unmixed events has the following probability

 P(Δt) = e-Δt/τ  . (1± cos(ΔmdΔt)) , where  Δmd : mixing frequency 

Evidence of B-meson mixing 

  Δt in Mbc > 5.27 , -0.5< ΔE <0.5 region
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