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Adam Lister's Analysis
• I remember seeing the analysis presented in the DRA meeting, 

but I do not remember much discussion on it.
https://indico.fnal.gov/event/45860/

• Usually, we ask a few questions at the meeting, but review for 
publications is much more thorough.

• ARC reviews can be lengthy and very detailed.  This did not go 
through that kind of review.

• Data of course are data, but I do have some reservations about 
the interpretation.
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https://indico.fnal.gov/event/45860/


PDSP Wire Segment Tension Distributions
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Spreadsheets with measurements
in DUNE-doc-20861-v1
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DUNE-doc-20861-v1



Aggregate Result Plots
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Tension Maps
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Tension Maps
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Tension Maps
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Results per APA
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If you take the error bars seriously, there might be problems at high tensions too, on some
APAs.  Or even some intermediate tensions.



Results Per APA
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From Adam Lister, Oct 28 2020 DRA meeting



Ajib's Uncalibrated dQ/dx distribs
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Ajib's Uncalibrated dQ/dx Plots
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Ajib's Uncalibrated dQ/dx Plots
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Potential Map from the LBNE CDR
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Horizontal
electrostatic
forces on
all wire planes
are very small,
and get smaller
if the wires sag
to relieve
stress.

Most of the 
electrostatic force
on an APA
is carried by
the mesh.



From A. Lister, DUNE-doc-20861v-1
It is thought that a wire whose tension is higher than specification should not impact the 
physics in any meaningful way, however a tension lower than specification is expected to 
impact the physics primarily through modifying the local electric field. This modification 
can lead to two effects: (i) the number of ionization electrons is incorrectly 
reconstructed in the deconvolution process; and (ii) the transparency of the collection 
plane may change such that less than 100% of the ionization electrons are collected. 
Because both of these processes change the amount of reconstructed charge, they are 
expected to impact the reconstruction of the energy deposited by charged particles, and 
therefore impact the parti- cle identification capabilities of any given liquid argon time 
projection chamber. A further complication from low-tension wires is an expected 
increase in noise level, introduced by wire vibrations, which may also lead to vortex 
shedding. 

[highligting added, trj]
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Very Low-Frequency Noise Seen on Induction-Plane Wires
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My take on this
• dQ/dx depending on wire tension between 3 and 4 Newtons is 

unexpected.
• Loss of transparency has different expected effects than what is 

seen
- extra charge on induction plane wires
- badly deconvolved signals due to unipolar pulse components on 

induction-plane wires – extra signal
- loss of signal on collection-plane wires under the loose induction-

plane wires.

• Staggered collection-plane wires still collect all the charge
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My take on all of this (cont'd)
• Some APAs show unexpected drops in mean and median dQ/dx at high 

tensions.  

- Error bars shown are much smaller than the deviations

- Could be error bars are underestimates because they are ROOT's idea of the 
uncertainty on a Gaussian distribution, while dQ/dx distributions are anything but.

• Space charge stretches observed charge out and depletes it in the corners of 
the detector

• Coincidentally, the corners of the APAs are where the U and V wire segments 
have the least tension on average.

• Low-charge hits are usually due to incomplete hits, split hits, brem+compton, 
noise, radiologicals.  Maybe some coincidence with noise?

• Selection bias effects – tracks satisfying angle and position cuts may not cover 
corners as well.

• Too many possible confounding factors to use this study to justify a wire 
tension recommendation.
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