Tutorial 4 More Analysis Tools

This tutorial builds directly on Tutorial 3 A Simple Analysis using Reconstructed Particles, so all the requirements apply.

The Code


https://confluence.slac.stanford.edu/display/~stanitz/Tutorial+3+A+Simple+Analysis+using+Reconstructed+Particles
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physi cs. j et. Event Shape;

physi cs. j et. Fi xNunber O Jet sFi nder ;
physics.jet. Jet Fi nder;
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physi cs. vec. VecOp;
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m event . Event Header ;

m event . MCParticle;

m event . ReconstructedParticl e;
mevent.util.JetDriver;
mutil.Driver;
mutil.aida. Al DA;

class Si npl eAnal ysis extends Driver{

int ievt = 0;
private Al DA aida = Al DA defaul tlnstance();
String reconname = "PPRReconParticles";

public SinpleAnal ysis() {

}

/] process events
protected void process(Event Header event) {

super. process(event);

/] the particle lists

Li st<MCParticle> ntparticles = event
.get (MCParticle.class, "MCParticle");

Li st <ReconstructedParticle> jets = event. get(
ReconstructedParticle.class, "Jets");

Li st <ReconstructedParticl e>recparticles =

event . get (ReconstructedParticl e. cl ass, "PPRReconParticl es");

for (MCParticle particle : ntparticles) {
ai da. cl oud1D("MC particle energy").fill(particle.getEnergy());
if ( particle.getGeneratorStatus()==MCParticle.Fl NAL_STATE) {
ai da. cl oudlD("MC particle energy final").fill(particle.getEnergy());
}
if (Math.abs(particle.getPDd D())==22) {
ai da. cl oud1D("MC particle energy photon").fill(particle.getEnergy());
}
}
ArrayLi st <HepLor ent zVector> recothrustlist =new ArrayLi st <HepLorent zVector>();
for (ReconstructedParticle particle : recparticles) {
recot hrustlist.add(particle.asFourVector());
}
Event Shape nyrecoshape = new Event Shape();
nyrecoshape. set Event (recot hrustlist);
ai da. cl oudlD("Rec Particle Thrust").fill (nyrecoshape.thrust().x());

/1 print out a status line
if (ievt %50 == 0) {
Systemout. println("Processed Events

+ ievt);

}

i evt ++;

There are two more advanced schemes build in here , looking at MC particle detailsand using the event shape utilities



MCParticle Analysis

We can query Mc patrticles for their ID or if they are stable or not

for (MCParticle particle : ntparticles) {
ai da. cl oud1D("MC particle energy").fill(particle.getEnergy());
if ( particle.getCeneratorStatus()==MCParticle.Fl NAL_STATE) {
ai da. cl oud1D("MC particle energy final").fill(particle.getEnergy());
}
if (Math.abs(particle.getPDd D())==22) {

ai da. cl oud1D("MC particle energy photon").fill(particle.getEnergy());
}

We loop over all particles in the MCParticle collection, with

particl e. get GeneratorStatus()==MCParticl e. Fl NAL_STATE)
we ask, whether the particle is stable and with

Mat h. abs(particle. get PDA D())==22

we ask whether this particle is a photon (PDG 1D=22). all the methods are well documented in the LCIO documentation.

Thrust from the EventShape Package

The EventShape package from FreeHep Libraryalso contains a Thrust implementation, which is used in this example

ArrayLi st <HepLor ent zVector> recothrustlist =new ArrayLi st <HepLorent zVector>();
for (ReconstructedParticle particle : recparticles) {
recothrustlist.add(particle.asFourVector());

}

Event Shape nyrecoshape = new Event Shape();
nmyr ecoshape. set Event (recot hrustlist);
ai da. cl oud1lD("Rec Particle Thrust").fill (nyrecoshape.thrust().x());

The EventShape package needs a List of HepLorentzVectors, which we provide by looping over all reconstructed particles

ArraylLi st <HepLorent zVector> recothrustlist =new Arrayli st <HepLor ent zVect or >();
for (ReconstructedParticle particle : recparticles) {
recot hrustlist.add(particle.asFourVector());

then we make a new EventShape Object, pass it the ArrayList and plot the Event Thrust (the first component of 3 member array)

Event Shape nyrecoshape = new Event Shape();
nyrecoshape. set Event (recot hrustlist);
ai da. cl oudlD("Rec Particle Thrust").fill (nyrecoshape.thrust().x());


http://java.freehep.org/freehep-physics/apidocs/hep/physics/jet/EventShape.html
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