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Introduction

One of the most basic and conceptually simple parts of a PFA is finding electromagnetic showers from photons and electrons. Electromagnetic showers
are better understood, better contained, and behave more consistently than hadronic showers. So often we aim to identify and isolate them early in a PFA.

Photon showers have a distinctive cigar-like shape, with a needle-like core and a less dense halo of energy. They also occur early in the EM calorimeter
(typically starting in the first few layers). However, the same is more or less true of MIPs — in particular, soft photons can look very MIP-like. So PFAs will
either need to distinguish charged and neutral clusters (e.g. by track association), use other cluster information to positively identify photons (e.g. H-matrix
longitudinal shower ID), or both.

We do not discuss pi0 reconstruction here.

Worked examples

Example without strong photon ID

Here is a code snippet showing a photon-finder in action:



/1 Some of the inport statements:

import org.lcsimrecon.cluster. mpfinder.Trackd usterDriver;

import org.lcsimrecon.cluster.util.C usterFirstLayerDecision;
inport org.lcsimrecon. pfa.identifier.MPChargedParticl eMaker;
import org.lcsimrecon.pfa.identifier.SinpleTrackM PC ust er Mat cher;
import org.lcsimrecon.cluster. nst. MSTPhot onFi nder Dri ver;

import org.lcsimrecon.pfa.identifier.SinpleNeutral Particl eMaker;

/1 Find MP candidates in ECAL, starting near the front:

Trackd usterDriver ecal FrontSideM Ps = new TrackC usterDriver("input hit map ecal", "front-side mps ecal",
"hit map ecal w thout front-side mps");

ecal Front Si deM Ps. filterQutputd usters(new O usterFirstLayerDecision(4));

add( ecal Front Si deM Ps) ;

/] Check if they match a track (ugly... don't need to nake the particles!)
M PChar gedParti cl eMaker m pHadl D = new M PChar gedParti cl eMaker ();

Si npl eTrackM PCl ust er Mat cher m pMatch = new Si npl eTrackM PO ust er Mat cher () ;
add(m pMat ch);

m pHadl D. set Tr ackMat cher (m pMat ch) ;

m pHadl D. set | nput Tr ackLi st (trackLi st);

m pHadl D. set Qut put TrackLi st("tracks left over fromfront-side mps");

m pHadl D. set | nput M PLi st ("front-side m ps ecal");

m pHadl D. set Qut put M PLi st ("mi ps mnus front-side mps ecal");

m pHadl D. set Qut put ParticleList("front-side mp particles");

add(m pHadl D) ;

/1 1solate the genuine (charged) MPs fromthe rest

ClusterListFilterDriver filterRenpveChargedM Ps = new G usterListFilterDriver();

Vet oCl ust ersFronParticl es vetoChargedM Ps = new Vet oCl ustersFronParticles("front-side mp particles"); // veto
M Ps

filterRenpveChar gedM Ps. set | nput Deci si on(vet oChar gedM Ps) ;

filterRemobveChargedM Ps. set I nputList("front-side mips ecal");

filterRemoveChargedM Ps. set Qut put Li st ("neutral front-side mips ecal");

add(vet oChar gedM Ps) ;

add(filterRempveChar gedM Ps) ;

/1 Merge the non-charged "M P" hits back in

Cl usterListToHi t MapDri ver convertFakeM PsToHi t Map = new Cl ust er Li st ToH t MapDri ver ("neutral front-side nips
ecal", "hit map ecal of neutral front-side mps");

add(convert FakeM PsToHi t Map) ;

Hi t MapAddDri ver addFakeM PHi t sBack = new Hi t MapAddDri ver();

addFakeM PHi t sBack. addl nput Hi t Map("hit map ecal of neutral front-side mps");

addFakeM PHi t sBack. addl nput Hi t Map("hit nap ecal w thout front-side mps");

addFakeM PHi t sBack. set Qut put Hi t Map("hit map ecal w thout charged front-side mps");

add( addFakeM PHi t sBack) ;

/1 Find photons

MSTPhot onFi nder Dri ver phot onFi nder = new MSTPhot onFi nderDri ver();

phot onFi nder . set CoreThreshol d(7.5);

phot onFi nder . set Fr agnent Thr eshol d(7.5) ;

phot onFi nder . set Layer Proxi m t yThreshol d(2);

phot onFi nder . set Cor eSi zeM ni nun{( 10) ;

phot onFi nder . set Fragnent Si zeMaxi mun{ 6) ;

phot onFi nder. set I nput H t Map("hit map ecal w thout charged front-side mps");
phot onFi nder. set Qut put Hi t Map("hit map ecal without photons or charged front-side mps");
phot onFi nder . set Qut put d ust er Li st ("photon clusters");

add( phot onFi nder) ;

/1 Make into particles

Si npl eNeutral Particl eMaker nyPhotonldentifier = new SinpleNeutral ParticleMaker(22); // 22 = photon
nmyPhot onl dentifier.setlnputC usterlList("photon clusters");

nmyPhot onl denti fier.setQutputParticleList("photon particles");

add( nyPhot onl dentifier);

Related Drivers

(add some)
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