EMPHATIC data into PPFX

Ralte Lalnuntluanga
IIT Hyderabad

December 5, 2023



EMPHATIC 120 GeV/c Data :
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https://Iss.fnal.gov/archive/2021/pub/fermilab-pub-21-273-e-nd-scd.pdf



G4HP :

/] Sizes

G4double worldR radius + CLHEP::cm;
G4double targetlLenght 2.0*CLHEP: :cm*0.5;
G4double worldZz = targetLenght + CLHEP::cm;

//’ l\'Ol—ld
G4Tubs* solidW = new G4Tubs("World”,0.,worldR,worldZ,0.,CLHEP: :twopi);

logicWorld new G4LogicalVolume( solidW,worldMaterial, "World");
G4VPhysicalVolume* world = new G4PVPlacement(®,G4ThreeVector(),

logicWorld, "World",0,false,0);
// Target volume
G4Tubs* solidT = new G4Tubs("Target”,0.,radius,targetLenght,®.,CLHEP: :twopi);
logicTarget = new G4LogicalVolume( solidT,targetMaterial, ' Target");
new G4PVPlacement(©®,G4ThreeVector(),logicTarget, " Target”,logicWorld,false,0);

Fig: G4HP Geometry
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p+ C > X'~ @ 120 GeV/c (within 20 mrad) :
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Fractional Uncertainty

Fractional Uncertainties :
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EMPHATIC-OFF, DUNE ND
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Thank you!
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EMPHATICBins* EMPbins = EMPHATICBins::getInstance();
vbin_emphatic_datacv_p.reserve(EMPbins->GetNbins_pC_pX_EMPHATIC());

emphatic_data_xs univPars.getParameterValue( );

char nameparl 15
for(int 1i=0;ii<EMPbins->GetNbins_pC_pX_EMPHATIC();ii++){

sprintf(namepar, %S %d", ~alal)) s

double data_cv cvPars.getParameterValue(std::string(namepar));
double data_sys univPars.getParameterValue(std::string(namepar));
sprintf(namepar, %S %d", b))

double data_sta = univPars.getParameterValue(std::string(namepar));
vbin_emphatic_datacv_p.push_back(data_sta + data_sys - data_cv);

EMPHATICpCReweighter.cpp




std::string mode(getenv (
if(aa.Inc_pdg != )return
if(aa.Inc_P < )return

bool is_wrong_volume = aa.Vol ! && aa.Vol != && aa.Vol ! && aa.Vol !=
if( (mode== ) || (mode==
is_wrong_volume = aa.Vol != && aa.Vol != && aa.Vol!=

}

if(is_wrong_volume)return

if(abs(aa.Prod_pdg) != && abs(aa.Prod_pdg) != && abs(aa.Prod_pdg) != && abs(aa.Prod_pdg) != && abs(aa.Prod_pdg) != && abs(aa.Prod_p
= && abs(aa.Prod_pdg) != ) return -

EMPHATICBins* EMPBins = EMPHATICBins::getInstance();
int bin_p = EMPBins->EMPHATIC_BinID_pC_p(aa.p2t2,aa.Prod_pdg);

if(bin_p < 0) return
else return :

¥

double EMPHATICpCReweighter::calculateWeight(const InteractionData& aa){

double wgt = -

double low_value = ;

EMPHATICBins* EMPbins = EMPHATICBins::getInstance();

int bin_p = EMPbins->EMPHATIC_BinID_pC_p(aa.p2t2,aa.Prod_pdg);
if(bin_p < 0){

return aux_par,

}

double dataval = -1;
if( (abs(aa.Prod_pdg)== || abs(aa.Prod_pdg)== || abs(aa.Prod_pdg)== || abs(aa.Prod_pdg)== | | abs(aa.Prod_pdg)== | | abs(aa.Prod_pdg)==
|| abs(aa.Prod_pdg)==11) && (- >=(aa.Theta)<=+ ) )dataval = vbin_emphatic_datacv_pl[bin_p];

EMPHATICpCReweighter.cpp




