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Installation script for HepMC3

 wget http://hepmc.web.cern.ch/hepmc/releases/HepMC3-3.2.2.tar.gz

 tar -xzf HepMC3-3.2.2.tar.gz

 mkdir hepmc3-build

 cd hepmc3-build

 cmake -DHEPMC3_ENABLE_ROOTIO:BOOL=OFF -
DHEPMC3_ENABLE_TEST:BOOL=OFF  \

 -DHEPMC3_INSTALL_INTERFACES:BOOL=ON -
DHEPMC3_ENABLE_PYTHON:BOOL=ON -DHEPMC3_PYTHON_VERSIONS=2.7  \

 -DHEPMC3_BUILD_STATIC_LIBS:BOOL=OFF -
DHEPMC3_BUILD_DOCS:BOOL=OFF  \

 -DCMAKE_INSTALL_PREFIX=../hepmc3-install   \

 -DHEPMC3_Python_SITEARCH27=../hepmc3-install/lib/python2.7/site-packages \

 ../HepMC3-3.2.2

 make

 make install



Installation script of eic-smear and eic-

smeardetectors

 mkdir EIC

 cd EIC

 git clone https://github.com/eic/eic-smear.git

 cd eic-smear

 mkdir build

 cd build

 cmake ../ -

DCMAKE_INSTALL_PREFIX=/home/chitranshi/eic/eic-smear  

-DHepMC3=/home/chitranshi/Documents/hepmc3-install

 make –j2

 make install

FOR EIC

https://github.com/eic/eic-smear.git


FOR EIC-SMEAR-DETECTORS

• cd EIC

• git clone https://github.com/eic/eicsmeardetectors.git

• mkdir build

• cd build

• cmake ../ -DBUILD_TESTS=ON -
DCMAKE_INSTALL_PREFIX=/home/chitranshi/eic/eic-smear

• make –j8 

• make install

BASHRC ENVIRONMENT

https://github.com/eic/eicsmeardetectors.git


1. Generating MC Event data via 

PYTHIA 8 by using HepMC3 library



Pythia 8 Physics Setup

 Generating 100 number of events of electron and proton beam 

collision in lab frame , having energies 20 GeV and 250 GeV

respectively .

 We are considering Weak Boson exchange physics processes 

(WeakBosonExchange:ff2ff(t:gmZ)), with kinematics cut 

PhaseSpace:Q2Min = 25 GeV2 . 

pT max = 2 GeV2



Following settings we are using to generate the 

event data file in pythia8 .





• The above code run successfully .

The output myymain42Lab.txt file (which contains 

generated event information) is generated. 



2. Feeding Pythia8 generated MC 

Event file to EIC-smear 



BUILDING TREE IN ROOT INTERFACE AND SMEARING THE TREE 



Analyzing the smeared tree

 root -l

 gSystem->Load("libeicsmear");

 TFile mcf ("myymain42LAB.root"); // truth

 TTree* mc=(TTree*)mcf.Get("EICTree");

 mc->AddFriend("Smeared","smeared.root"); // befriend



 // Setup Input Event Buffer

 erhic::EventMC* inEvent(NULL);

 Smear::Event* inEventS(NULL);

 mc->SetBranchAddress("event",&inEvent);

 mc->SetBranchAddress("eventS",&inEventS);



 // histo and event loop

 TH2D* EEprime = new TH2D("EEprime", ";E;Eprime", 500, 0, 10, 500, 0, 10);

 for(long iEvent=0; iEvent<mc->GetEntries(); iEvent++){    

 //Read next Event

 if(mc->GetEntry(iEvent) <=0) break;

 // Loop over Particles

 for(int j=0; j<inEventS->GetNTracks(); j++){

 if ( j<3 ) continue;       // Skip beam

 const Smear::ParticleMCS* inParticleS = inEventS->GetTrack(j); // Smeared Particle      

 const Particle* inParticle = inEvent->GetTrack(j); // Unsmeared Particle

 if(inParticleS == NULL) continue;

 EEprime->Fill(inParticle->GetE(), inParticleS->GetE());



Output plots

Plot between energy of smeared and unsmeared

particle with n =100 bins Plot between energy of smeared and unsmeared

particle with n =500 bins



➢Comparison between output of 

different parameters for smeared 

and un-smeared particles.



Energy

Energy plot for un-smeared particles
Energy plot for smeared particles



2D energy plots for smeared and un-smeared 

particles



Transverse momentum of particles

For un-smeared particle
For smeared particle



2D transverse momentum plots of smeared (pTprrime)

un-smeared (pT) particles



Eta curves

For un-smeared particles For smeared particles



2D Eta plot for smeared(Etaprime) and un-

smeared(Eta) particles



Rapidity curve

For un-smeared particles For smeared  particles



plot for rapidity for smeared(Rprime) and un-

smeared(Rapidity)



Future task

 Create MC event file output for exclusive 

reactions parameters using Pythia 8.(specifying in 

next slide)

 Feed this file to eic-smear and eic-smear-

detectors(using matrix detector only?) 

 Generate plots for the parameters where it needs 

to be zoomed in. 



Exclusive Reaction parameters

 For 1< Q^2<10GeV^2, -1 < η <1 sufficient for J/ ψ decay

 And Q^2 <0.01 , -3.5< η <-2.5 sufficient for J/ ψ decay

 pT range  0.5 – 1.5 for 1< Q^2<10GeV^2 , pT range -2 -

-6  for Q^2 <0.01 

 for 1< Q^2<10GeV^2 ,|t|<0.1

 -3.5 – 3.5 (η range detected in central detector)

 Q^2 range less than 100 GeV^2 (10^-4 to 100)

 Low Q^2 tagger at -6.9< η <-5.6 (top panels)



Setting used for energy 5x41 GeV (ep 

collision)



Error with above

settings



Settings used for energy 18x275 GeV

(ep Collision)



Error with above

settings
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Queries:-

 We are trying to resolve the above errors  .Can you suggest 

us what major errors should we consider first here.

 To overcome these errors is there any specific physics 

processes that is required and we are missing it here.


