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Physics Motivation:

❖ Fragmentation Variable(Z): It describes the hadronization of quarks 

❖ In our case, we are looking for the Fragmentation variable for the D0 meson,

   Z = (Jet Momentum.D0 Momentum) / (Jet Momentum.Jet Momentum)

  (It should always be less than 1.0)

❖ This study will help us to understand the D0 hadronization in  e+p collisions and possible modifications 
in e + Au collisions
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Jet Radius (R) = 1.0



➔ Data Sample:

● ep 10 X 100 GeV 314290 Events

● Reconstruction Version 25.10.3 

● SIDIS ep :
○ PYTHIA 8.306

■ Q2 min = 1 GeV2
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➔ Algorithm for Jet Reading:
1. Loop over RC Charged Jets.

2. Find the jet momentum vector and using this find the jet eta and phi.

Skip loop iteration for jets that have only 1 constituent RC charged particle. Also skip loop iteration 
for jets that have pseudo-rapidity greater than 2.5 or less than -2.

3. Create a for loop, which runs each time for a unique RC daughter pion and kaon corresponding to a 
D0 parent:

a. Find the daughter pion momentum vector and using this find the corresponding eta and phi values.
b. Similarly, find the daughter kaon momentum vector and using this find the corresponding eta and phi values.
c. Construct Lorentz vector corresponding to parent D0 , and using this find the corresponding eta and phi values.

Skip for loop iteration for pion and kaon that have pseudo-rapidity greater than 2.5 or less 
than -2. Skip for loop iteration for pion and kaon that have RC index equal to REMOVED.( 
REMOVED is a very large positive integer, that no RC charged particle can have as RC index) 
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d.    Calculate the ∆R for each of the daughter pion, daughter kaon and parent D0;                                                                                                   
ΔR = √[(Δη)² + (Δφ)²],  where Δη = η_jet - η_particle and  Δφ = φ_jet - φ_particle

e.    If ∆R for all of three particles D0 parent, daughter pion and daughter kaon is less than 1 ( as Jet Radius = 1.0), 
then calculate Fragmentation Variable(Z): 

       Z = (Jet_MomentumVector).(D0_MomentumVector) / |Jet_MomentumVector|^2

and fill the second bin of hJetStat histogram.

Set the RC index of daughter pion and kaon equal to REMOVED in rc_index_D0_pii and rc_index_D0_kk array 
respectively.
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f.  If ∆R is less than 1 for D0 parent:

● Fill the first bin of hJetStat histogram,

●  If ∆R is less than 1 for both pion and kaon daughter:
○ Fill the third bin of hJetstat histogram.
○ Set the RC index of daughter pion and kaon equal to REMOVED in rc_index_D0_pii and 

rc_index_D0_kk array respectively.

● If ∆R is less than 1 for pion only or if ∆R is less than 1 for kaon only:
○ Fill the fourth bin of hJetstat histogram.
○ Set the RC index of daughter pion and kaon equal to REMOVED in rc_index_D0_pii and 

rc_index_D0_kk array respectively.

Repeat the step 3 for all the RC pi-k daughter pairs.

Repeat the step 2 and 3 for all the RC charged Jets.
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CODE:
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Results: 
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Fragmentation Variable (Z) :
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Conclusion:

● For jet radius R=0.8, the fragmentation variable (z) values for all entries are less than 1.0.

● We need to do Jet Reconstruction with some smaller Jet Radius value??

19


