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OVERVIEW

• Difference between reco and true beam end for pion plus and 
proton as beam particles 

• Analysis on true cosmic and true beam contributions
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OVERVIEW

1. For each coordinate of the end of the beam I evaluated the difference between 
reco and true. E.g. delta_x=reco_beam_endX-true_beam_endX

2. On the left-hand side the full histogram, on the right-hand side a zoom on (-
100,100)

3. The 3D version is given by σ𝑖=1
3 (𝑑𝑒𝑙𝑡𝑎𝑖 )

2

4. Using the variable reco_beam_true_byHits_origin I then divide the contribution
from the true beam (in blue) and the true cosmics (in red)

5. I then whether the reco beam particles were reconstructed as tracks or 
showers, assuming that reco_beam_endX/Y/Z==-1 for showers.
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Pion Plus - Delta Beam End Position X
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Pion Plus - Delta Beam End Position X

TRUE BEAM

TRUE COSMICS
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Pion Plus - Delta Beam End Position X

RECO TRACKS

RECO SHOWERS
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Pion Plus - Delta Beam End Position Y



8STEFANO VERGANI

Pion Plus - Delta Beam End Position Y

TRUE BEAM

TRUE COSMICS
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Pion Plus - Delta Beam End Position Y

RECO TRACKS

RECO SHOWERS
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Pion Plus - Delta Beam End Position Z
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Pion Plus - Delta Beam End Position Z

TRUE BEAM

TRUE COSMICS
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Pion Plus - Delta Beam End Position Z

RECO TRACKS

RECO SHOWERS
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Pion Plus - Delta Beam End Position 3D
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Pion Plus - Delta Beam End Position 3D

TRUE BEAM

TRUE COSMICS
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Pion Plus - Delta Beam End Position 3D

RECO TRACKS

RECO SHOWERS
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Proton - Delta Beam End Position X
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Proton - Delta Beam End Position X

TRUE BEAM

TRUE COSMICS
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Proton - Delta Beam End Position X

RECO TRACKS

RECO SHOWERS
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Proton - Delta Beam End Position Y
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Proton - Delta Beam End Position Y

TRUE BEAM

TRUE COSMICS
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Proton - Delta Beam End Position Y

RECO TRACKS

RECO SHOWERS
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Proton - Delta Beam End Position Z
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Proton - Delta Beam End Position Z

TRUE BEAM

TRUE COSMICS
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Proton - Delta Beam End Position Z

RECO TRACKS

RECO SHOWERS
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Proton - Delta Beam End Position 3D
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Proton - Delta Beam End Position 3D

TRUE BEAM

TRUE COSMICS
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Proton - Delta Beam End Position 3D

RECO TRACKS

RECO SHOWERS
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Conclusions and Future Work

✓Peak at delta x = ~40 comes from reco_beam_endX = 0, and the peak in delta y 
at ~-400 comes from reco_beam_endY = 0

✓We saw there are clear failures when reconstruction identifies track beam 
particles as showers  

➢to fit the peaks with a gaussian to get a mean and sigma for the different plots
➢to check that reconstructed particle is the beam particle
➢to remove “clear failures” from your multiplicity plots so that we can see how 

well the reconstruction works if it hasn’t failed at finding the beam particle
➢Work on the second cosmic peak (it looks like they are showers?)


