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Motivation

● Least observed neutrino

● Great potential knowledge 
gap 

● BSM and other interesting 
theories

Source: Example Tau Pair Events. (n.d.). 
Hep.uchicago.edu. Retrieved July 24, 2023, from 
https://hep.uchicago.edu/~oreglia/wyatt/tautau.html
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LBNF Target Station

Image from: . Tariq, K. Ammigan, K. Anderson, et al., 
and C. Densham, Design of the lbnf

beamline target station (2016), arXiv:1612.07293 
[physics.acc-ph] .
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Original Tau Optimized Configuration

Abi, B., Acciarri, R., et al.  (2020, March 25). Deep Underground Neutrino 

Experiment (DUNE), Far Detector Technical Design Report, Volume II: DUNE 

Physics. ArXiv.org. https://doi.org/10.48550/arXiv.2002.03005 pg 89
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Beam Parameters

● Proton momentum (60GeV/c - 130Gev/c)

● Target Position (0.5m - 2.7m)

● Graphite Fin Width (5mm - 21mm)

● Horn Curent (200 kA- 300kA)

● Horn 2 Long Position (8m -20m)

● Horn 1 Radial Rescale (0.5 - 2.1)

● Horn 1 Longitudinal Rescale (0.5 - 2.1)

● Horn 2 Radial Rescale (0.5 - 2.1)

● Horn 2 Longitudinal Rescale (0.5 - 2.1)
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Proton Momentum
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Target Position 
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Graphite Fin Width 

9



Graphite Fin Width ZOOM
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Horn Current
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Horn 1 Longitudinal Rescale 
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Horn 1 Longitudinal Rescale ZOOM
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Horn 1 Radial Rescale
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Horn 1 Radial Rescale ZOOM
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Horn 2 Long Position
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Horn 2 Radial Rescale
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Horn 2 Radial Rescale ZOOM
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Horn 2 Longitudinal Rescale
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Horn 2 Longitudinal Rescale ZOOM 
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Most Effective Changes

+5%
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Horn2LongPosition vs Horn2RadialRescale
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Horn2LongitudinalRescale vs Horn2RadialRescale 



Original to Re-Optimized Comparison

Original Tau Optimization Tau  Re-Optimization
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CP Optimized Configuration - A beginning

Source: Tariq, K. Ammigan, et al. Design of the lbnf
beamline target station (2016), arXiv:1612.07293 [physics.acc-ph] .
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CP Optimized Plots - Horns B and C
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Future Research 

● Multi-dimensional optimization

● Try different horn configurations for CP-Optimized

● Employ machine learning algorithms to facilitate optimization
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