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Precision of secondary-vertex
• Remaining question about SV precision 

• With  events, SV precision is worse by one order of 
magnitude compared to the primary vertex, and pull 
distribution has long tails 

• The long tails are due to the missing first hit

K0
s → π+π−

• After removing the first missing hit issue, SV precision is still worse than the 
primary vertex 

• Precision vs. angle between tracks 

• In the PV study, particle-gun phi direction was separated evenly, 
  

• Particle-gun muon pair 

• :  

• : …

ϕ = 0∘ ∼ 60∘ ∼ 120∘ ∼ 180∘ ∼ . . . . . .

μ1 θ = 85∘, ϕ = 0∘ ∼ 10∘

μ2 θ = 85∘, ϕ = i × 10∘ ∼ (i + 1) × 10∘, i = 1,2,3,4

• A cross-check between ACTS and the code used 
by SV was performed

K0
s → π+π−

Particle -gun  from ( 0,0,0 ), 
momenta = 2.5GeV, 

K0
s

θ = 85∘, ϕ = 0∘

Ask SV transverse position 
R<15mm ( inside VXD-L2 )

 angle between  
70  
50  
30  
10

ϕ μ1, μ2
∘

∘

∘

∘

PV x precision vs. N-track 
From ACTS

PV x precision vs. N-track 
from SV code ( migrated from LCFIPlus )

Summary & To do 
• Study the missing first hit issue 
• To understand how vertex precision changes with angles make plots for them 

• As already observed the precision of x, y and z is sensitive to  in different waysϕ, θ2



SV inclusive reconstruction in jet
• No prior assumption about the vertex is available. The main focus is on identifying the tracks that 

originate from a vertex 
• Particle-gun shoots a pair to the left from ( 0,0,0 ), and the other pair to the right from ( 0.3,0.2,0.2 ).  

• Judge if a track should be associated with a vertex by applying a cut on χ2 =
pca − vtx

σ(pca + vtx)
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χ2 < 1

• For a preliminary understanding, lets ignore  
• The absolute size of with N=3 is small 
• Tracks are used more than once there, will be 

fixed soon 

• Eff. = 

Nvtx = 3

0.44 + 2 × 0.47
2

= 0.61

χ2 < 2 χ2 < 3

Eff. = 0.82 Eff. = 0.85

x positions of two vertices y positions of two vertices

Summary & To do 
• Try to find tools that can be used directly 

• For , some reconstructed vertices are actually the same 
one, should be merged 

• Evaluate fake vertex ratio and performance of track association 
• Reduce the distance between two vertices by one order of 

magnitude, from 300 um to 30 um 
• Move to real jets, SV could be easy after jet clustering 

• Official jet object is not available

Nvtx = 3



SV reconstruction in exclusive decay
• Tried to test the algorithm with particle gun . 

• Current SW doesn’t record truth information for tertiary decays when the generator is set to be particle-gun  
• To do:  Will develop a tool to extract interesting events from Zqq. Like a real flavour analysis

B+ → π+π0D̄0
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Hadron PID
• Bug fix by Xiantian Ma for the code of ToF 

reconstruction 
• PID performance between particle-gun and Zqq 

events is comparable 
• To do 

• More concern for the low pT region 
• A strange behavior of ToF measurements has 

been observed in the low pT region 
• In high pT region combined PID is slightly 

worse than TPC only
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 Xiaotian Ma

ε =
NK(right ID)

NK(has trk & no decay) has trk = ToF | |TPC



 Lepton PID
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Ligang Xia 
(NJU)

• Identify electron using , muon using  
• Preliminary results look fine 
• Todo 

• Some technique issues about truth-matching need to be 
understood 

• Discuss interface connecting this calorimeter PID with 
TPC+TOF PID 

Eecal /ptrk EEcal /EHcal


