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● TDR simulation of beam events

LArSoft simulation dataset
Geometry: (top vol: full width and drift, z: 21m)

Generator: Genie ( νμ & νe )

Arbitrary # evts Arbitrary # evts
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Channel saturation: 
Amplitude = 2¹4

Baseline: 500 ADC

Low impact also for
ProtoDUNE-SP values: 

average and fluctuation 

Waveform amplitudes
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● TDR simulation of beam events

Fraction of saturated channels
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Channel saturation studies
● TDR simulation of beam events

<Signal integ. reduction> 
 15(16)% per channel

<Summed signal reduction> 
 2(3)% per event
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<saturated channels> < 0.2% for E < 10 GeV<saturated channels> < 0.1% for E < 10 GeV

Saturated channels vs energy
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Channel saturation studies
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Expected beam event yields

3.5 (staged) years
- 1.1 x 1021 POT per year

The European Physical Journal C volume 80, Article number: 978 (2020)
Long-baseline neutrino oscillation physics potential of the DUNE experiment

https://link.springer.com/journal/10052
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Saturated waveforms

3.5 (staged) years
- 1.1 x 1021 POT per year

N sat .waves
3.5 years = ∑

νμ ,e , ν̄μ ,e

N ν⋅f ν
MC≈2.3−3.0k ,

N ν:

f ν
MC

=
N sat .waves
MC

N ν
MC ⋅rVD

Expected ν type events

where

Caveats: N
ν
 values as no selection correction is considered

       Energy range: 0.5-10 GeV
       No volume difference between modules 
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Saturated waveforms

N sat .waves
atm . 1 yr= ∑

νμ ,e , ν̄μ ,e

N ν⋅f ν
MC≈1 k ,

N ν:

f ν
MC

=
N sat .waves
MC

N ν
MC ⋅rVD

Expected ν type events

where

Caveats: No atmospheric simulation for VD – fractions from 
VD beam evts simulation

The DUNE Far Detector 
Interim Design Report
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Summary

● Channels saturation on VD similar/lower than HD (charge & light)

● Expected dependence on event energy 

● Also homogeneous in the bulk volume

● Signal integral decrease 

– Low values              small impact on deposited energy determination

● Number of saturated channels estimates for design of stress test 

● Beam (or atmospheric): ~10³ saturated waveforms per year

● Simple estimates: consider conservative exposure factor 

● Cosmic ray muons not evaluated
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