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IntroductionIntroduction

♦ Can use spatial offsets at TPC faces as “smoking 
gun” for space charge effects @ ProtoDUNE

• Analysis is simple – use start/end points of t0-tagged 
tracks, look at transverse deviation from TPC face position

• Requires relatively few tracks (O(10k) or so) to have 
reasonably precise estimation of effect (albeit coarse 
spatial resolution)

• Use cathode crossers and anode-piercing tracks to start 
with, but will want to extend to using CRT-tagged tracks 
which will especially help with TPC bulk calibration

♦ Make use of samples produced by Francesca, 
Stefania, and Richie

• A lot of work done by them to make this quick study 
possible – good teamwork within SCE analysis team!
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Sample PreparationSample Preparation

♦ Francesca prepared a list of runs of interest for 
SCE studies

• Richie worked with Stefania to get us the capability of 
running jobs on FermiGrid (took a lot of work!)

• Stefania subsequently ran Hannah’s t0-tagging analysis 
module over as many runs as possible in the list

• See list of runs here

https://docs.google.com/spreadsheets/d/1xV9XIrxJQPIX1iz1u72t3SIhy6BEbrVOBthv1ka5w8s/edit#gid=0
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Samples AnalyzedSamples Analyzed

♦ Hannah ran SCE study code on processed runs
• Includes following runs: 5141, 5308, 5341, 5430, 5442, 

5759, 5780, 5826, and 5841

• Most cosmic data not reconstructed... request this?
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Detector ConditionsDetector Conditions

♦ Francesca pointed us to Kevin’s plot on detector 
conditions throughout ProtoDUNE data-taking 
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Cathode-Crossing TracksCathode-Crossing Tracks

♦ Plot start/end points of cathode-crossing tracks in 
Run 5841

• Roughly 240k tracks in 57k events

• Anode plane not at +- 360 cm?  Drift velocity wrong!
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Cathode-Crossing TracksCathode-Crossing Tracks

♦ Plot start/end points of cathode-crossing tracks in 
Run 5841

• Roughly 240k tracks in 57k events

• Anode plane not at +- 360 cm?  Drift velocity wrong!

Detector Measurement Value (Rough)

TPC Active Top Edge 604.0 cm

TPC Active Bottom Edge 5.2 cm

TPC Active Upstream Edge 0.7 cm

TPC Active Downstream Edge 694.7 cm

TPC Active Pos. Drift Length 371.9 cm

TPC Active Neg. Drift Length 369.6 cm

Note:  drift length offset can be explained by ~2 K offset in 
temperature in calculating assumed drift velocity (e.g. 87 K vs. 89 K 

→ 3.5% bias); are we using the correct value in reconstruction?
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Anode-Piercing TracksAnode-Piercing Tracks

♦ Plot start/end points of anode-piercing tracks in 
Run 5841(includes relative flash timing cut of 1 μs)

• Only 28k tracks in 57k events – tune flash cut!!

• Anode plane at +- 360 cm due to use in t0 determination
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Results:  Run 5141Results:  Run 5141

♦ Run 5141:  HV at 180 kV, 7 GeV beam, 2.6 ms E.L.
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Results:  Run 5308Results:  Run 5308

♦ Run 5308:  HV at 180 kV, 1 GeV beam, 4.1 ms E.L.



11

Results:  Run 5341Results:  Run 5341

♦ Run 5341:  HV at 160 kV, 1 GeV beam, 4.2 ms E.L.
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Results:  Run 5430Results:  Run 5430

♦ Run 5430:  HV at 180 kV, 2 GeV beam, 6 ms E.L.
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Results:  Run 5442Results:  Run 5442

♦ Run 5442:  HV at 180 kV, 2 GeV beam, 6 ms E.L.
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Results:  Run 5759Results:  Run 5759

♦ Run 5759:  HV at 180 kV, 6 GeV beam, 3.6 ms E.L.
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Results:  Run 5780Results:  Run 5780

♦ Run 5780:  HV at 180 kV, 3 GeV beam, 4.4 ms E.L.
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Results:  Run 5826Results:  Run 5826

♦ Run 5826:  HV at 180 kV, 0.5 GeV beam, 5.5 ms E.L.
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Results:  Run 5841Results:  Run 5841

♦ Run 5841:  HV at 180 kV, 0.3 GeV beam, 5.5 ms E.L.
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DiscussionDiscussion

♦ Some preliminary comments/observations:
• Does not seem to be a strong time-dependence

– Maybe 5% variation in time?  Similar to MicroBooNE

• Beam conditions change things very little

• Small increase in effect when cathode HV changes from 
180 kV to 160 kV (as expected; should scale as E-1.7)

• Runs 5141, 5308, and 5341 may have larger fluctuations 
due to lower statistics of sample (less than 10k events 
instead of 50k+ events used in rest of runs)

♦ No strong dependence on electron lifetime in these 
studies

• Maybe a small effect, needs more study (look at early data)

♦ Plan:  use TPC faces to scale MC prediction for quick 
calibration, then carry out proper calib. in January
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BACKUP
SLIDES
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Previous Look at DataPrevious Look at Data

♦ SCE offsets slightly larger than expected (TPC top)
• This is not surprising – simulation very approximate

♦ Also asymmetric in two drift volumes – liquid flow?

♦ Seems to be changing in time!  Why?  Needs study!

MC Data
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