for{UInt t lToc i = ©6;
{
dCombowrapper - =
iT{dCombowrapper--=
’CHﬁTlrﬂie:
R R A : B : ; GET PARTICLE IMNDICES R R L R R R R BT BT R RS RS RS R R R RS
SAASAUsed Tor tracking uniqueness when 'I::L—L—L:Lr‘lf_; histograms, and Tor determining unused particlgdg
SrAS5StTtep ©
Int t lLocBeamID = dComboBeamWrapper-= ()
Int t lLlocPiPlLusTrackID = dPiPlLusWrapper-= )
Int t lTocPiMinusTrackID = dPiMinuswrapper-= () ;
Int t locProtonTrackID dProtonWrapper— () ;
GET FOUR-MOMENTUM
LS4 Get P4’ s: s kinfit if kinfit perforﬂed else is measured
SArdTargetP4 is target p4a
SAAS5Step ©
TLorentzVector LocBeamP4 = dComboBeamWrapper-=
TLorentzVector LocPiPlLusP4 = dPiPlLusWrapper-=
TLorentzVector LocPiMinusP4 = dPiMinusWrapper -=
TLorentzVector LocProtonP4 = dProtonwrapper-
TLorentzVector LocMissingNeutronP4 = dMissingNeutronwrapper-=
S Get Measured P4's:
SrAStep ©
TLorentzVector lLlocBeamPd4 Measured = dComboBeamWrapper-:=
TLorentzVector LlLocPiPlLusP4 Measured = dPiPlLusWrapper-=
TLorentzVector lLocPiMinusP4 Measured = dPiMinuswWrapper -:=
TLorentzVector lLocProtonP4 Measured = dProtonwrapper-=

TLorentzWVector LocPiPlLusX4 Measured dPiPlLuswrapper -=
TLorentzVector LocPiMinusXxX4 Measured dPiMinuswrapper -=
TLorentzWVector LocProtonX4 Measured dProtonwrapper --=




Accidental Subtraction
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TLorentzVector locBeamX4 Measured = dComboBeamWrapper-> ();

TLorentzVector locBeamX4 =dComboBeamWrapper-> OF

Double t locBunchPeriod = dAnalysisUtilities. ());
Double t locDeltaT RF = dAnalysisUtilities. (), locBeamX4 Measured, dComboWrapper);
Int t locRelBeamBucket = dAnalysisUtilities. (), locBeamX4 Measured, dComboWrapper); // @ for in-ti
Int t locNumOutOfTimeBunchesInTree = 4; EEE fy s number

//Number of out-of-time beam bunches tree (on a sin side, so t pted is 2 times this num

Bool t locSkipNearestOutOfTimeBunch ; /7 kip from nearest out-of-time bunch on either side (recommended)

Int t locNumOutOfTimeBunchesToUse = locSkipNearestOutOfTimeBunch ? locNumOutOfTimeBunchesInTree-1:locNumOutOfTimeBunchesInTree;
Double t locAccidentalScalingFactor = dAnalysisUtilities. ( (), locBeamP4.E(), dIsMC); // I
Double t locAccidentalScalingFactorError = dAnalysisUtilities. ( (), locBeamP4.E());
Double t locAccWeight = locRelBeamBucket==0 ? 1 : -locAccidentalScalingFactor/(2*LocNumOutOfTimeBunchesToUse) '/ Weight by 1 in-
if(locSkipNearestOutOfTimeBunch && (locRelBeamBucket)==1) { // Skip nearest out-of-time bunch: tails of in-t | ibution also 1
dComboWrapper-> ( );

continue;

) ;




Defining Variable of our interest
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’ Combine 4-vectors
TLorentzVector locMissingP4 Measured = locBeamP4 Measured + dTargetP4;
locMissingP4 Measured -= locPiPlusP4 Measured + locPiMinusP4 Measured + locProtonP4 Measured;

//Kinfit
TLorentzVector locMissingP4 = locBeamP4 + dTargetP4;
locMissingP4 -= locPiPlusP4 + locPiMinusP4 + locProtonP4;

Measured Value/

TLbrenttector locPimProt Measured locPiMinusP4 Measured —lbcProtonP4 ~Measured;
TLorentzVector locPipProt Measured locProtonP4 Measured+locPiPlusP4 Measured;
TLorentzVector loc2Pi Measure d = 10cP1P1usP4 Measured +locPiMinusP4 Measured;

TLorentéﬁeﬁfof'locleProt 10cP1M1nusP4 —locProtonP4
TLorentzVector locPipProt = locProtonP4+locPiPlusP4;
TLorentzVector loc2Pi = locPiPlusP4 +locPiMinusP4;




Applying Vertex and Energy Cut
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if (LocBeamX4.

dComboWrapper-=
continue;

( (LocProtonX4 Measured.

dComboWrapper->
continue;

1T( ( (locBeamX4.x(),2) + (locBeamX4.Y(),2)) = 1.0)
{
dComboWrapper-> ( (-
continue;

}

(locBeamP4.E() < 6.5)

dComboWrapper->
continue;




Defining variable and cuts

//Variable Define:
// double locKinFit = dComboWrapper->Get ConfidencelLevel KinFit("");
//double BeamVertex = locBeamX4.Z();
double minus t = -((locBeamP4 - loc2Pi).M2());
double minus u = -((locBeamP4 - locProtonP4).M2());
double RadToDeg = (180.0/TMath::Pi());
double Coplaniraty = ( (loc2Pi. ()-locProtonP4. ())*RadToDeqg) ;

Bool t KinFitcut = (locKinFit CL > 0.005);
//Bool_t BeamEnergycut =(locBeamP4.E() > 6.5) ;
Bool t MissingMassSquaredcut = (locMissingP4 Measured.M2() > 0.5) && (locMissingP4 Measured.M2() < 1.3);
Bool t PipProtcut = (locPipProt Measured.M() > 1.8);
Bool t PimProtcut = (locPimProt Measured.M() > 1.8);
Bool t PipPimcut = (loc2Pi Measured.M() > 0.62) && (loc2Pi Measured.M()< 0.92);
Bool t Coplaniratycut = (Coplaniraty > 165) && (Coplaniraty < 195);
Bool t MissingEnergycut = (locMissingP4 Measured.E() > 0.65) && (locMissingP4 Measured.E() < 1.3);
Bool t FittedMasscut = (locPipProt.M() > 1.8) && (locPimProt.M() > 1.8);
// Bool t Neutralcut = (locMissingNeutronP4.P() < 0.3);
Bool t tcut 118 = ( (minus t) = 1) && ( (minus t) < 18);
Bool t ucut = ( (minus u) = 1) & ( (minus u) < 18) ;
Bool t tcut 12 (minus_t) > 1) && ( (minus t) < 1.5);
Bool t tcut 23 = (minus t) > 1.5) && ( (minus t) < 2);
Bool t tcut 34 = (minus _t) = && (minus t) < 4);
Bool t tcut 45 = (minus _t) = && (minus t) < 18);




Filling Histogram

//Histogram beam energy (if haven't already)
if(locUsedSoFar BeamEnergy. (locBeamID) == locUsedSoFar BeamEnergy. ())
{
dHist BeamEnergy-= (locBeamP4.E(), lLocAccWeight);
dHist BeamEnergy Measured-= (locBeamP4 Measured.E(),locAccWeight);

dHist ME Measured-= (locMissingP4 Measured.E(), locAccWeight);

locUsedSoFar BeamEnergy. (LlocBeamID) ;
¥




Filling Invariant Mass and |t| distribution

map<Particle t, set<Int t> > locUsedThisCombo MissingMass;
locUsedThisCombo MissingMass[Unknown]. (LocBeamID); //beam
locUsedThisCombo MissingMass[PiPlus]. (locPiPlusTrackID) ;
locUsedThisCombo MissingMass[PiMinus]. (LocPiMinusTrackID) ;
locUsedThisCombo MissingMass[Proton]. (locProtonTrackID) ;

//compare to what's been used so far
| ocUsedSoFar MissingMass. (locUsedThisCombo MissingMass) == locUsedSoFar MissingMass. ())

if (tcut 118 && ucut &&Coplaniratycut && FittedMasscut && MissingMassSquaredcut && KinFitcut && MissingEnergycut)

st SFill( 1ssingP« sured.M2 (), locAccWeight);
//dHist WM >Fill(locMissingP¢ (), locAccWeig :
dHist 2Pi Measured 1-> (loc2Pi Measured.M(),locAccWeight);

dHist 2Pi 1-> (Loc2Pi.M(), locAccWeight);

dHist t 1-> (minus t,locAccWeight);

dHist ME Measured 1-> (LocMissingP4 Measured.E(),locAccWeight);

//dHist ME Measured 1->Fill(locMissingP4.E(),locAccWeight);
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