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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 DO meson,
Z = (Jet Momentum.D0 Momentum) / (Jet Momentum.Jet Momentum)

(It should always be less than 1.0)

s This study will help us to understand the DO hadronization in e+p collisions and possible modifications
in e + Au collisions

Jet Radius (R) =1.0



=> Data Sample:

e ep 10 X 100 GeV 314290 Events

e Reconstruction Version 25.10.3

e SIDISep:
o PYTHIA 8.306
B Q2min=1GeV?



Algorithm for Jet Reading:
Loop over RC Charged Jets.

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.

Create a for loop, which runs each time for a unique RC daughter pion and kaon corresponding to a
DO 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 DO , 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)



d. Calculate the AR for each of the daughter pion, daughter kaon and parent DO;
AR = [(An)? + (A@)?], where An = n_jet - n_particle and A = ¢_jet - ¢_particle

e. If AR for all of three particles DO 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_DO_pii and rc_index_DO0_kk array
respectively.



f. If AR is less than 1 for DO parent:

e Fill the first bin of hJetStat histogram,

e If AR is less than 1 for both pion and kaon daughter:
o  Fill the third bin of hJetstat histogram.
o Set the RC index of daughter pion and kaon equal to REMOVED in rc_index_DO0_pii and
rc_index_DO_kk array respectively.

e If AR is less than 1 for pion only or if AR is less than 1 for kaon only:
o  Fill the fourth bin of hJetstat histogram.
o Set the RC index of daughter pion and kaon equal to REMOVED in rc_index_DO0_pii and
rc_index_DO0_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.



(unsigned int 1=0; i<recoType.GetSize(); i++)

{

int x = partsBegin[i];
int y = partskEnd[i];
int NumberOf_JetParticles = y-x ;

hJetParticles->Fil1(NumberOf_JetParticles);
(NumberOf_JetParticles < 2 ) 3

TVector3 jetMom(recoMomX[i],recoMomY[1],recoMomZ[1]);
double eta_Jet = jetMom.Eta();

double phi_Jet = jetMom.Phi();
hJetpT->Fill(jetMom.Pt());

(eta_Jet >2.5 || eta_Jet < -2) ;
(unsigned int j=0; j<rc_index_DO_pii.size(); j++ ){
( rc_index_DO_pii[j] == REMOVED || rc_index_D0®_kk[j] == REMOVED)

int index_pii = rc_index_DO_pii

il;
int index_kk = rc_index D0 _kk[]j];

[
j

TVector3 piiMom(rcMomPx[index_pii],rcMomPy[index_pii],rcMomPz[index_pii]);
TVector3 kkMom(rcMomPx[index_kk],rcMomPy[index_kk],rcMomPz[index_kk]);

double eta_pii = piiMom.Eta();
double phi_pii = piiMom.Phi();

double eta_kk = kkMom.Eta();
double phi_kk = kkMom.Phi();




(eta_pii>2.5 || eta_piil <-2 || eta_kk>2.5 || eta_kk <-2)

double deltaEta_pii = eta_Jet - eta_pii;
double deltaPhi_pii = phi_Jet - phi_pii;
double DeltaR_pii = sqrt(deltaEta_piil * deltaEta_pii + deltaPhi_pii * deltaPhi_pii);

double deltaEta_kk = eta_Jet - eta_kk;
double deltaPhi_kk = phi_Jet - phi_kk;
double DeltaR_kk = sqgrt(deltaEta_kk * deltaEta_kk + deltaPhi_kk * deltaPhi_kk);

float dcaDaughters, cosTheta, decaylLength, VODcaToVtx; ent f p
TLorentzVector parent = getPairParent(index_pii,index_kk, vertex_rc, dcaDaughters, cosTheta, decaylLength, V@DcaToVtx);

double eta_parent = parent.Eta();
double phi_parent = parent.Phi();

double deltaEta_parent = eta_Jet - eta_parent;
double deltaPhi_parent = phi_Jet - phi_parent;
double DeltaR_parent = sqrt(deltaEta_parent * deltaEta_parent + deltaPhi_parent * deltaPhi_parent);

TVector3 parentMom = parent.Vect();
double DO_momMag = parentMom.Mag();

double _3dAngle_pik

= piiMom.Angle(kkMom);
double _3dAngle D0OJet =

parentMom.Angle(jetMom);

double deltaEta PiK = eta_pil - eta_kk; double deltaPhi_PiK = phi_pii - phi_kk;
double DeltaR_PiK = sgrt(deltaEta_PiK * deltaEta_PiK + deltaPhi_PiK * deltaPhi_PiK);




(DeltaR_pii < 1.0 && DeltaR_kk <1.0 && DeltaR_parent <1.0 ){

double z = double(jetMom.Dot(parentMom))/double(jetMom.Dot(jetMom)) ;

hFragmentation->Fill(z);
hJetStat->Fil1(1.5);

rc_index_DO_pii[j] REMOVED;
rc_index_D0O_kk[j] = REMOVED;

hDOMomVsDeltaR_PiK_BothInside->Fil1(DO_momMag,DeltaR_PiK);
hDOMomVsDeltaR_D0Jet_BothInside->Fill1(DO_momMag,DeltaR_parent);

hDOMomVs3dAngle_pik BothInside->Fill(DO_momMag, 3dAngle pik);
hDOMomVs3dAngle_DOJet_BothInside->Fil11(D0_momMag,_ 3dAngle_DOJet);
}




(DeltaR_parent<1.0){
hJetStat->Fil1(0.5);

(DeltaR_pii>1.0 && DeltaR_kk >1.0){
hJetStat->Fill(2.5);
rc_index_DO_pii[j] = REMOVED;
rc_index_DO_kk[j] = REMOVED;

hDOMomVsDeltaR_PiK_BothOut->Fil11(DO_momMag,DeltaR_PiK);
hDOMomVsDeltaR_D0Jet_BothOut->Fil1(DO_momMag,DeltaR_parent);

hDOMomVs3dAngle_pik_BothOut->Fil1(D0_momMag, 3dAngle pik);
hDOMomVs3dAngle_DOJet_BothOut->Fill(D0_momMag,_ 3dAngle_D0Jet);

}

((DeltaR_pii>1.0 && DeltaR_kk <1.0) || (DeltaR_kk>1.0 && DeltaR_pii<1.0)){
hJetStat->F111(3.5);

rc_index_DO_pii[j] = REMOVED;

rc_index_D0_kk[j] = REMOVED;

hDOMomVsDeltaR_PiK_EitherOut->Fill1(DO_momMag,DeltaR_PiK);
hDOMomVsDeltaR_DOJet_EitherOut->Fill(D0_momMag,DeltaR_parent);

hDOMomVs3dAngle_pik_EitherOut->Fill1(D0_momMag, 3dAngle_pik);
hDOMomVs3dAngle _DOJet_EitherOut->Fil1(DO_momMag, 3dAngle_D0let);
}
hDOMomVsDeltaR_D0Jet_All->Fill(D0_momMag,DeltaR_parent);
hDOMomVs3dAngle_DOJet All->Fill(D0_momMag, 3dAngle _DOJet);

}

}

cout<<nevents<<"event ends'"<<endl;
nevents++;

I




Results:
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Fragmentation Variable (2) :
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DeltaR bw Pi&K Daughters

DO Parent Momentum Vs DeltaR bw Pi&K Daughters

DO Parent Momentum (GeV/c)
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DO Parent Momentum Vs Angle bw Pi&K Daughters
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DO Parent Momentum Vs DeltaR bw Jet and DO Parent
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Angle bw Jet and DO Parent(Radians)

DO Parent Momentum Vs Angle bw Jet and DO Parent
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Conclusion:

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

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