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1 GeV/c electron sample

Particle gun starting at the beam entrance
« |deal case »

Dataset:

10000 electrons available

reconstructed v09 88 00d00 protodunevd reco gen protodunevd electron 1G

v e

Goal:

validate the pandora shower identification

perform the calorimetry and estimate the energy
reconstruction performance

FHICL:

hitps:/github.com/DUNE/dunesw/blob/develop/fcl/protodunevd/gen/gen protodunevd

singlep.fcl

hitps:/github.com/DUNE/dunesw/blob/develop/
fel/protodunevd/reco/protodunevd reco.fcl

Using:
pandora: @Ilocal::protodune_pandora
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https://metacat.fnal.gov:9443/dune_meta_prod/app/gui/dataset?namespace=vd-protodune&name=vd-protodune__full-reconstructed__v09_88_00d00__protodunevd_reco__gen_protodunevd_electron_1GeV__out1__e1gev_validation
https://metacat.fnal.gov:9443/dune_meta_prod/app/gui/dataset?namespace=vd-protodune&name=vd-protodune__full-reconstructed__v09_88_00d00__protodunevd_reco__gen_protodunevd_electron_1GeV__out1__e1gev_validation
https://metacat.fnal.gov:9443/dune_meta_prod/app/gui/dataset?namespace=vd-protodune&name=vd-protodune__full-reconstructed__v09_88_00d00__protodunevd_reco__gen_protodunevd_electron_1GeV__out1__e1gev_validation
https://github.com/DUNE/dunesw/blob/develop/fcl/protodunevd/gen/gen_protodunevd_singlep.fcl
https://github.com/DUNE/dunesw/blob/develop/fcl/protodunevd/gen/gen_protodunevd_singlep.fcl
https://github.com/DUNE/dunesw/blob/develop/fcl/protodunevd/gen/gen_protodunevd_singlep.fcl
https://github.com/DUNE/dunesw/blob/develop/fcl/protodunevd/gen/gen_protodunevd_singlep.fcl

Pandora configuration

« Default: $DUNERECO_DIR/scripts/PandoraSettings_Master_ ProtoDUNE.xml

<algorithm type = "LArMaster"»
<CRSctt1ngsFlle>PandoraSett1ngs Cosmic_ProtoDUNE.xml</CRSettingsFile>
<NuSettingsFile>PandoraSettings_TestBeam_ProtoDUNE.xml</NuSettingsFile>
<SlicingSettingsFile>PandoraSettings_Slicing_ProtoDUNE.xml</SlicingSettingsFile>

<SliceldTools>
<tool type = "LArBdtBeamParticleId">»
<BdtName>ProtoDUNESP BeamPartlcleId</BdtNamc>
<BdtFileName>PandoraMVAData/PandoraBdt_BeamParticleId_ProtoDUNESP_v@3_26_00.xml</BdtFileName>
<MinAdaBDTScore>-0.225</MinAdaBDTScore>
</tool>
</SliceldTools>

Want to upgrade to
$DUNERECO_DIR/scripts/PandoraSettings_Master_ProtoDUNE_VD.xm1l

to include beam entrance position and direction (a la HD config.)

<SliceldTools>
<tool type = "LArBdtBi ParticleId"»
<BdtName>ProtoDUNESP BeamPartlcleId</BdtName>
<BdtFileName>PandoraMVAData/PandoraBdt_BeamParticleId_ProtoDUNESP_v@3_26_00.xml</BdtFileName>
<MinAdaBDTScore>-0.225</MinAdaBDTScore>
<BeamTPCIntersection>94.8 142.6 0.7</BeamTPCIntersection>
<BeamDirection>-0.1340 -0.7007 0.7007</BeamDirection>
</tool>
</SliceldTools>
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Pandora display

Realized the beam entrance as
defined in the particle gun was on
the opposite side of the actual one

Pandora particle flow goes with

growing Z

Shower reconstructed by the wrong

side...

Beam entrance
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Pandora display

* This is now fixed =) — can reconstruct a single primary electron

a Vv Event Display 6
el 2 ShowerParticles3D
(&3 [ PFO/E=0/m=0.000510999/PDG=11
-3 [ Clusters/PFO/E=0/m=0.000510999/PDG=11
(5[ Calotits/Cuuster/Eem{com=0.154556/Ehad(com}=0.154556/NHits=162/InnertitType=TPC_VIEW_WiOutertiiType=TPC_VIEW_W
(3 [ CaloHits/Custer/Eem{com=0.0867772/Ehad(con}=0.0867772/NHits=39/InnertitType=TPC_VIEW_V/OutertiiType=TPC_VIEW_V
D Vv CaloHits/Cluster/Eem(com}=0.0787943/Ehad(com)=0.0787943/NHits=102/InnerHitType=TPC_VIEW_U/OuterHitType=TPC_VIEW_U

Style | Guides | Clipping | Extras |
GLViewer [TGLSAViewer]
Update behaviour
[T lgnore sizes
[V Reseton update
Update Scene
Camera Home
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Calorimetry

» Adaptation of (dunetpc time) PDSP module to latest DUNE sw
versions by Mateo B. - discussions with Ewerton B. and Linhui G.

1. Loop over reconstructed particles to catch a primary electron

2. Pick-up hits associated to the primary shower
Compute the ROI (peak time +/- 5 RMS) — NB: | fixed a bug

3. Loop over the wires associated to the hits
Sum-up wire signal to compute the deposited charge

Correct for the electron lifetime

4. Store the relevant shower outputs
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Pandora display

* This is now fixed =) — can reconstruct a single primary electron

« But 8 times out of 10, pandora would reconstruct an electron
shower as a pion. One critical issue for beam matters is its
direction w.r.t. to one of the induction plane : 45 deg. vs 30 deg

&3 Event Display 0
(S CabHitListu
(£ CabtitListv
(S CabHitLisw

3 Event Display 0
(S CabHitListu
(W Custersu

£3/ Event Display 1 R
(C3 CaHitListv . ‘
(9 CustersV
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