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Outline
• Time dependent study of primary track positions

- Flavio and David indicated the beam offset is different in Run4875*.  
  (see page 10 in Hannah’s report: 
  https://indico.fnal.gov/event/18731/contribution/5/material/slides/0.pdf)
- David suggested checking whether the start positions of proton 
  tracks have shifted or not.

• Comparison of Monte Carlo and real data
- Start positions of primary track
- Track length

Proton track

Start positions
(X,Y, Z)

LAr TPC

Track length

           * Run4875 was before the official beam run. The timing configuration was not finalized at that time, which could 
                 introduce a shift. 
  

https://indico.fnal.gov/event/18731/contribution/5/material/slides/0.pdf
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*Note: Run5141: First official run (with low purity, ~< 3 ms).

Z Position of Primary Track
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Z Position of Primary Track

Fit a Gaussian to extract the peak position of each run

Normalized to peak maximum of each run
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Y Position of Primary Track
7 

G
eV

/c
 P

ro
to

n
1 

G
eV

/c
 P

ro
to

n



You Inst LogoYou Inst LogoPresenter Name | Presentation Title 6

Y Position of Primary Track
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X Position of Primary Track
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X Position of Primary Track
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Time Dependence of Primary Track Positions
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Error bars here:
Blue: Fitted sigma 
Black: Fitted mean error

Zpos=32.1 cm

δZpos=1.6%

Ypos=423.3 cm

δYpos=0.3%

Xpos=-19.4 cm

δxpos=-6.4%

           *The result is consistent with Hannah’s observation on the official runs. No strong time-dependent behavior.  
                ( see: https://indico.fnal.gov/event/19376/contribution/1/material/slides/0.pdf )

https://indico.fnal.gov/event/19376/contribution/1/material/slides/0.pdf
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Comparison of MC & Data - Positions

Position Offset (MC-Data)
[cm]

No SCE SCE SCE+Fluid Flow

Z -32.4 -15.3 -21.9

Y -2.3 -2.8 -2.9

X -9.0 -8.8 -9.0

● Run number of data: 5387
● Monte Carlo: MCC11
● Fitted mean for data:
   Z/ Y/ X: 32.7/ 423.6/ -19.8 [cm]

1 GeV/c proton sample
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Comparison of MC & Data – Track Length

Peak Position of Track Length / CSDA Range

Data No SCE SCE SCE+Fluid Flow

0.83 0.94 0.85 0.92

1 GeV/c proton 
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Summary & Outlook

• Start positions of proton tracks are stable

• Offsets of start positions between MC and real data

• Track Length from MC with SCE matches data well 

• Work in progress:
- Calorimetry info of proton tracks
- PFparticle associtations
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