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Pandora Reconstruction on Test Beam Data 

7 GeV Pion

𝜋0?

Run Number : 5144 
Event Number : 47293  

(--nskip 0)  
np04_raw_run005144_0038_dl5.root
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Pandora Reconstruction on Test Beam Data 

Full 3D Reconstruction

Run Number : 5144 
Event Number : 47293  

(--nskip 0)  
np04_raw_run005141_0016_dl2.root

Parent 
PFParticle 

(Track)

Daughter 
PFParticles 
(Track x 1, 

Shower x 4)

Default Pandora beam particle ID identifies 
this particle as a test beam pion automatically.  
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V View W ViewU View

Pandora Reconstruction on Test Beam Data 

Run Number : 5141 
Event Number : 22429  

(--nskip 2)  
np04_raw_run005141_0016_dl2.root7 GeV Pion
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Pandora Reconstruction on Test Beam Data 

Full 3D Reconstruction

Run Number : 5141 
Event Number : 22429  

(--nskip 2)  
np04_raw_run005141_0016_dl2.root

Parent 
PFParticle 

(Track)

Daughter 
PFParticles 
(Track x 7, 
Shower x )

Default Pandora beam particle ID identifies 
this particle as a test beam pion automatically.  
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Pandora stitching of cosmic rays across 
CPA seems to be working well on real data.   

T0 calculations are in expected region given 
drift time needed to observe cosmics near 
the CPA.  
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ΔT
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T0 = TBeam 

Corrected T0

W View

Run Number : 5007 
Event Number : 1  
np04_raw_run005007_0001_dl6.root

Δx0=56.0 cm 
T0=348.8 𝜇s

Stitching on Real Cosmic Data
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U View

Raw Hits

Fake Unresponsive 
Channels

Run Number : 5144 
Event Number : 47293  

(--nskip 0)  
np04_raw_run005141_0016_dl2.root
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V View

Raw Hits

Fake Unresponsive 
Channels

Run Number : 5144 
Event Number : 47293  

(--nskip 0)  
np04_raw_run005141_0016_dl2.root
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W View

Raw Hits

Fake Unresponsive 
Channels

Run Number : 5144 
Event Number : 47293  

(--nskip 0)  
np04_raw_run005141_0016_dl2.root
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Pre-Fake Dead Channel Hit Removal Post-Fake Dead Channel Hit Removal

Pandora Reconstruction on Test Beam Data 

Other Hit Finding Changes: 
services.SignalShapingServiceDUNE.IndUFilter: “(x>0.01)*gaus" 
services.SignalShapingServiceDUNE.IndVFilter: "(x>0.01)*gaus" 
physics.producers.gaushit.HitFinderToolVec.CandidateHitsPlane0.RoiThreshold: 10.0 
physics.producers.gaushit.HitFinderToolVec.CandidateHitsPlane1.RoiThreshold: 10.0 
physics.producers.gaushit.HitFinderToolVec.CandidateHitsPlane2.RoiThreshold: 3.0

W View W View
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U View

Raw Hits

Fake Unresponsive 
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Run Number : 5141 
Event Number : 22429  

(--nskip 2)  
np04_raw_run005141_0016_dl2.root
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V View

Raw Hits

Run Number : 5141 
Event Number : 22429  

(--nskip 2)  
np04_raw_run005141_0016_dl2.root

Fake Unresponsive 
Channels
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W View

Raw Hits

Fake Unresponsive 
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Run Number : 5141 
Event Number : 22429  

(--nskip 2)  
np04_raw_run005141_0016_dl2.root
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Pre-Fake Dead Channel Hit Removal Post-Fake Dead Channel Hit Removal

Pandora Reconstruction on Test Beam Data 

Other Hit Finding Changes: 
services.SignalShapingServiceDUNE.IndUFilter: “(x>0.01)*gaus" 
services.SignalShapingServiceDUNE.IndVFilter: "(x>0.01)*gaus" 
physics.producers.gaushit.HitFinderToolVec.CandidateHitsPlane0.RoiThreshold: 10.0 
physics.producers.gaushit.HitFinderToolVec.CandidateHitsPlane1.RoiThreshold: 10.0 
physics.producers.gaushit.HitFinderToolVec.CandidateHitsPlane2.RoiThreshold: 3.0

W View W View
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Recap: T0 Reconstruction

Mean 1.62 𝜇s 
FWHM 1.60𝜇s

Pandora accurately “stitches” cosmic rays 
that pass through the cathode to determine 
the cosmic T0. 
T0 accuracy is of the order of a few 𝜇s.
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Corrected T0

W View

mcc10 Event
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Stitching on Real Cosmic Data

T0 = TBeam 
Corrected T0

C
PA

C
PA

C
PA

Run Number : 5007 
Event Number : 1  
np04_raw_run005007_0001_dl6.root

Δx0=56.0 cm 
T0=348.8 𝜇s

Definitely a cosmic as 
no beam in this run!
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V View

Stitching on Real Cosmic Data

C
PA

Run Number : 5007 
Event Number : 1  
np04_raw_run005007_0001_dl6.root

T0 = TBeam 
Corrected T0

θ

θ

The stitching process considered 
the longitudinal (X) and 
transverse (Z) separation of the 
clusters at their endpoints to 
determine if stitching should take 
place, as well as the relative 
angle (θ) of the clusters near their 
endpoint.
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Stitched Cosmic

3D Pandora Reconstruction

Run Number : 5007 
Event Number : 1  
np04_raw_run005007_0001_dl6.root


