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Belle II
Located in Tsukuba, 
Japan 

2 hours from Tokyo  

Studying mainly : 

• Heavy flavour  
• B meson 
• D meson 

• 𝛕 physics 

• Dark sector and other 
Beyond the Standard 
Model 
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Armine Rostomyan9

SuperKEKB:  
50 ab-1

KEKB:  
1 ab-1

> upgrade of SuperKEKB > upgrade of the Belle II detector 
➡ more precise hadron identification 

and vertex reconstruction 

Why at Belle and Belle II ? 
Tiny topologically non-trivial QCD vacuum effects  
➡ enormous statistical precision

Belle II collaboration 
( 587 colleagues from 97 institutions and 23 countries)

Tsukuba, Japan
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Super KEKB

Centre of mass energy: 10.58 GeV 

Expected integrated luminosity: 50 ab-1  

Asymmetric e-e+ collider 
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Belle II Detector 
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Belle II Detector

3028/11/2017

e− 

(7 GeV)
e+ 

(4 GeV)

17º

150º

News from B-Factories @ DESY Seminar

Vertex Detectors
Central  
Drift 

Chamber
Barrel and Forward 
Particle ID Detector

EM Calorimeter

solenoid  
@ 1.5T

KL-Muon 
Detector

| First data from Belle II | Yurii Kvasiuk, Miho Wakai, 03/09/18



Particles
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Why lepton identification?  

e+ e+

e−

e−

Z ′

χ

χ̄

γ

µ−

Lepton Flavour Violating Dark Matter
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What is the efficiency of μ / e 
selection?  

e+

e− e−

e+

l−

l+γ

γ
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Data composition before selection 

Data Bhabha ee → μ μ

ee → eeee ee → eeμ μ

ee → τ τ

ee → π π 
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Data Bhabha ee → μ μ

ee → eeee ee → eeμ μ

ee → τ τ

ee → π π 

ee → eeee

Data Bhabha ee → μ μ ee → τ τ

ee → π π ee → eeμ μ
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Data Bhabha

ee → π π ee → eeee

ee → μ μ ee → τ τ

ee → eeμ μ
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Data composition after tagging
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LID Calibration

Choose probe particle 
in detector region 

Plot distribution of LID 

Plotting efficiency as a 
function of variable 

Take ratio of the 
efficiencies for data and 
MC  

Repeat for all regions of 
interest

Calibration procedure: 
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2D Mapping
Mapping the efficiency ratio
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LID depends on phase space 

We calibrated LID performance in bins 
of phase space 

Overall efficiency of data is 20% less 
than MC  



Rediscovery of tau leptons
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Tau Studies
• Tau cross section is comparable with one of B-mesons. 

• Can be a tool for searching for NP 

• Difficult to reconstruct because of neutrinos

| First data from Belle II | Yurii Kvasiuk, Miho Wakai, 03/09/18
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Thrust axis
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Thrust axis
Direction that maximises the sum of the longitudinal momenta of hadrons

Thrust axis is maximising the jet event shape variable: 

Motivation

Subject: Large Logs

What can we do, when ↵s(µ) is perturbative, but
↵s(µ) ln2 M

2

m2 is not?

The case of study for today is the thrust variable in e+e� ! jets.
Thrust is defined as [E. Farhi, when he was a grad student]

T = max
~n

P
i
|~n · ~pi |

Q
,

where pi is the momentum of the i th final state particle
and Q the center-of-mass energy.
~n is known as the “thrust axis”.

B. Lange The thrust of SCET 3 / 43

t =
X
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|Ph|
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Event Display 
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… if only 4 tracks in event… 
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Signal MC

Data

Background



E/p
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Figure of Merit
Thrust Visible Energy

S - number of signal  
events  
B - number of  
background events
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BG suppressed!
Finalised of tau candidates selection



Final Remarks 
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