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Tracking & Shower Efficiencies Modules

NeutrinoTrackingEff_module.cc
Lives at larreco/TrackFinder

NeutrinoShowerEff_module.cc
Lives at larreco/ShowerFinder

You can find the “alpha” versions at a feature branch in
LArReco/feature/higuera



NeutrinoTrackingEff_module.cc

Calculates tracking efficiencies given a tracking module

NeutrinoTrackingEff:

{
modu le_type: "NeutrinoTrackingEff"
outFile: "PANDORAtest.root"
MCTruthModulelLabel: "generator"
TrackModuleLabel: "pandora"
NeutrinoPDGcode: 14
LeptonPDGcode: 13
MaxNeutrinoE: 25.0
SaveM(CTree: false



NeutrinoTrackingEff_module.cc

Is neutrino interaction within fiducial volume and is CC?
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NeutrinoTrackingEff_module.cc

S neutrino interaction within fiducial volume and is CC?
_oop over tracks, grab all hits associated to the track
Use “BackTracker” to find MCParticle

art::Ptr<recob::Hit> hit = track_hits[j];
std::vector<sim::TrackIDE> TrackIDs = bt—>HitToTrackID(hit);




NeutrinoTrackingEff_module.cc

Neutrino interaction is within fiducial volume and is CC?
Loop over tracks, grab all hits associated to the track
Use “BackTracker” to find MCParticle

art::Ptr<recob::Hit> hit = track_hits[j];
std::vector<sim::TrackIDE> TrackIDs = bt—>HitToTrackID(hit);

Save the best track based on purity a.k.a Efrac
Efrac = 1.0, if all hits in the track come from the same patrticle



NeutrinoTrackingEff_module.cc

Efficiency = CC events w/reco track (u, p, T&)
CC events Primary Particle (u, p, ™)

Histograms
Calculate track length residuals
Purity of tracks (Efrac)
Efficiencies

Events
Save TTree with MC info

-J-_yHistograms;1
|4 h_Efrac_lepton;1
[A h_Efrac_proton:1
|4 h_Efrac_pion_plus;1
|4 h_Efrac_pion_minus;1
[h h_trackRes_lepton:1
[“ h_trackRes_proton;1
l“ h_trackRes_pion_plus;1
lk h_trackRes_pion_minus;1
Ih h_Ev_den;1
[h h_Ev_num;1
[A h_theta_den;1
|_h h_theta_num;1
lA h_Pproton_den;1
[k h_Pproton_num;1
|4 h_Ppion_plus_num;1
|4 h_Ppion_minus_num;1
|4 h_Ppion_plus_den;1
{4 h_Ppion_minus_den;1
_]arEff_Ev;1
) grEff_Pmu;1
_)grEff_theta;1
_]arEtf_Pproton;1
__]grEff_Ppion_plus;1
J grEff_Ppion_minus;1
-l {_yEvents;1
Bl ]

$ eventNo

¥ runNo

$ subRunNo

¥ mc_incoming_PDG

$ mc_lepton_PDG
>

hd



NeutrinoTrackingEff_module.cc
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NeutrinoShowerEff module.cc

Calculates shower efficiencies given a shower module

{

NeutrinoShowerEff:

module_type:
outFile:
MCTruthModulelLabel:
ShowerModuleLabel:
NeutrinoPDGcode:
LeptonPDGcode:
MaxNeutrinokE:
MaxEfrac:
SaveMCTree:

"NeutrinoShowerEff"
"Showertest.root"
""generator"
"emshowerdc"
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25.0
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NeutrinoShowerEff module.cc

Is neutrino interaction within fiducial volume and is CC?
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NeutrinoShowerEff module.cc

S neutrino interaction within fiducial volume and is CC?
_oop over showers grab all hits associated to the shower
Use “BackTracker” to find MCParticle

art::Ptr<recob::Hit> hit = shower_hits[j];
std::vector<sim::TrackIDE> TrackIDs = bt—>HitToTrackID(hit);
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NeutrinoShowerEff module.cc

S neutrino interaction within fiducial volume and is CC?
_oop over showers grab all hits associated to the shower
Use “BackTracker” to find MCParticle

art::Ptr<recob::Hit> hit = shower_hits[j];
std::vector<sim::TrackIDE> TrackIDs = bt—>HitToTrackID(hit);

Save the best shower based on shower contains primary lepton
(electron) and purity a.k.a Efrac contamination

Efrac contamination = 0.0, if all hits in the shower come from EM
activity. Efrac contamination = noEM energy/total shower energy
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NeutrinoShowerEff module.cc

Efficiency = CC events w/reco shower (e)
CC events

Histograms
Calculate track length residuals
Purity of Shower (Efrac_shContamination)
Efficiencies
Events
Save TTree with MC & showers info

lh h_Efrac_shContamination:1
IA h_Ev_den;1
|& h_Ev_num;1
[k h_theta_den;1
[k h_theta_num:1
_)arEft_Ev;1
_]arEff_Pe;1
__]grEff_theta;1
=-“ 3y Events:1
- % |Event;1
$ eventNo
¥ runNo
$ subRunNo
k mc_incoming_PDG
$ mc_lepton_PDG
$ mc_isCC
 mc_target
$ mc_channel
$ mc_Q2
B mc_w
h mc_vertex
¥ mc_incoming_P
 mc_lepton_statMomentum
¥ mc_lepton_endMomentum
$ mc_lepton_startXYZT
$ mc_lepton_endXYZT
$ mc_lepton_theta
$ mc_leptoniD
¥ n_showers
$ sh_direction_X
¥ sh_direction_Y
¥ sh_direction_Z
P sh_start_X
P sh_start_Y
¥ sh_start_Z
¥ sh_energy
¥ sh_MiPenergy
B sh dFdx
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NeutrinoShowerEff module.cc

Tracking Efficiency
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The End
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