Creating root Tuples from LCIO data

The goal is to create a root tuple from data in an LCIO file. This will be done within root using the
LCIO root dictionary.

Prerequisite

It is assumed that you already have a working installation of root and that you have defined the system variables via

source <rootinstalldir>/bin/thisroot.sh

Checkout and build LCIO including the root dictionary

git clone https://github.comiLCSoft/LCIQgit
cd LCIO
checkout v02-15-02
nkdir build
cd build
crmake -DBUI LD_ROOTDI CT=ON - DCMAKE_CXX_STANDARD=17 . .
nmake -j 4 install
cd ..
set up. sh
cd ..

Create a root logon file
This file will be used to load the LCIO root dictionary into root.

Create a file rootlogon.C with this content:

{
gl nterpreter->Addl ncl udePat h("$LCI Q') ;

gSystem >Load("${LCI O/ lib/liblcio.so");
gSystem >Load("${LCI G/ 1ib/liblciobict.so");
}

Write the analysis code

The following code (writeNTuple.C) provides an example of how to open an LCIO file containing a collection of MCParticle objects and create a tuple
containing the momentum and starting position for stable particles from the generator.
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load LCIO libraries before calling this nacro in root:
gSystem >Load("liblcio"); gSystem >Load("liblcioDict");
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/** Exanple script for using the LCIO root dictionary.
* writeNTupl e:

* reads *.slcio file and creates a sinple NTuple fromthe MCParticle collection.
*

*/
void writeNTupl e(const char* FILEN) {

std::string rootFil eBaseNane( FILEN, (strlen(FILEN) ) - strlen(".slcio") ) ;
std::string rootFileName = rootFil eBaseNane + std::string(".root") ;


https://root.cern/
https://github.com/iLCSoft/LCIO
https://confluence.slac.stanford.edu/download/attachments/295087609/rootlogon.C?version=1&modificationDate=1602895843000&api=v2
https://confluence.slac.stanford.edu/download/attachments/295087609/writeNTuple.C?version=1&modificationDate=1602895843000&api=v2

/1l std::cout << " rootFileBaseNane: " << rootFileBaseNane << std::endl ;

std::string ncpNane("MCParticle") ;

const char* tupl eNanes = "px:py:pz:vx:vy:vz: pdg" ;
doubl e px, py, pz, vX, vy, vz ;
int pdg, gs;

//--- create a ROOT file and an NTuple

TFile* file = new TFile( rootFileNane.c_str() , "RECREATE");
TNt upl eD *tupl e= new TNt upl eD("MCP", "", tupl eNanmes );
std::cout << " |oaded LCIO library and dictionary ... " << std::endl ;

int nEvents = 0 ;

int maxEvt = 10000 ; // change as needed

10 : LCReader* | cReader = | O MPL:: LCFactory:: getlnstance()->createlLCReader() ;
| cReader - >open( FILEN ) ;

| MPL: : LCCol | ecti onVec enptyCol ;

EVENT: : LCEvent* evt = 0 ;

[ the event loop -----------

while( (evt = | cReader->readNextEvent()) != 0 && nEvents < maxEvt ) {

/1 UTI L:: LCTOOLS: : dunpEvent ( evt ) ;
nEvents ++ ;
I - fill the MCParticle collection to tuple

| MPL: : LCCol | ecti onVec* col = (I MPL::LCCol | ectionVec*) evt->getCollection( ncpNane ) ;
int nMCP = col - >get Nunber O El enent s() ;
for(int i=0; i<nMCP ; ++i){

EVENT: : MCParticle* ncp = (EVENT:: MCParticle*) col->getEl ementAt(i) ;
i f(nmcp->getGeneratorStatus() == 1) {
px = ntp->get Monentum()[0] ;
py = mcp->get Monentun()[1] ;
pz = ntp->get Monentum()[2] ;
vX = ncp->getVertex()[0] ;
vy = ncp->getVertex()[1] ;
vz = ncp->getVertex()[2] ;
pdg = ntp->get PDE) ;
tupl e->Fi || (px, py, pz, vX, vy, vz, pdg) ;
}
Io------ - end of event loop -----------
file->Wite() ;
file->Oose() ;
delete file ;
std::cout << std::endl
<< " " << nEvents
<< " events read fromfile:
<< FILEN << std::endl ;

| cReader - >cl ose() ;

del ete | cReader ;

Compile and run the code
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root [0] .L witeNTuple.C
root [1] writeNTupl e("hpsForward_e-_4.5GeV_z-7.5_0_SLI C v06-00-01_QGSP_BERT_HPS- Physi csRun2019- v2- 4pt 5_r econ.
sl cio")

| oaded LCIO library and dictionary ...

10000 events read fromfile: hpsForward_e-_4.5GV_z-7.5_0_SLI C-v06-00-01_QGSP_BERT_HPS- Physi csRun2019- v2-
4pt5_recon.slcio

root [2] .q
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