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Recent tracking/vertex studies related to PXD 
performance

Tracking/vertex reconstruction with different 
background
Belle I MC in basf2



  

Background studies
Study of the effect of the PXD data reduction
Considered Backgrounds:

No background
Standard background + QED background in a small time window  (-1000 ns to +800 ns)
Standard background + QED background in a large time window (-10 µs to 10 µs)

G. Casarosa

Tracking Efficiency
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Efficiency vs p
T
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Track quality:  residuals
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VXFTF efficiency

Integrated efficiencyEfficiency vs. VXD layer
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Tracks with at least one PXD hit

Integrated efficiency
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PXD data reduction and background
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Efficiency vs VXD layer
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Track quality:  residuals
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Track quality:  pulls
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Quantum entangled neutral 
B meson pair production

z

Bphys

Btag

Δ t=
Δ z

βγ c

Resolution on 
Δt will be 

dominated by 
the resolution 
of the tagging 

side vertex

Time dependent measurements
Y(4S) is the first resonance just above the BB 
production threshold
Only BB pairs are produced, and are at rest in the 
Y(4S) frame

Δt probability parametrization

Belle ~ 200 mm
Belle II ~ 130 mm  
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Small time window: -1000 ns to +800 ns
Large time window: -10 µs to 10 µs

Background studies V. Chekelian/L. Li Gioi
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Vertex resolution: reco side
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Vertex resolution: tag side
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Without PXD data reduction and hits
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Vertex resolution: reco side
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Vertex resolution: tag side
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Converted Belle I MC
Very first look at the Belle I MC analysed using the BASF2 framework

Requesting at least one SVD hit per track
Bias = 0.17 mm 
Resolution =  43 mm

Algorithm to be optimized for Belle I
Weighting not optimal
Very first estimation 

Bias ~ 18 mm 
Resolution ~ 87 mm

Reco vertex Tag side vertex
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Example of 
signatures
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Efficiency Belle I = 32 %
Belle official FT = 29 %

Belle I MC: Flavor Tagging

Efficiency Belle II = 34 %

F. Abudinén



  

Summary 

A lot of work ongoing in the tracking/vertexing

Today: selection of the part most related to PXD

Next talk on the impact of the PXD on the p0 vertex reconstruction

Tracking performs very well in case of no background

Very first look at the QED background

Optimization/fine tuning is needed (and planned) in order to increase efficiency  

The Belle II Pixel Vertex Detector (PXD) is crucial for the Belle II physics program

Tracks with PXD hits have a largely better impact parameter and vertex resolution 

Belle I converted MC shows the importance of the PXD in vertex resolution 
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Backup slides 



  

ROI and TagV 

All tracks used apart 
from the ones from Ks
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