Flux prediction

* Detailed GEANT4 simulation of
the beam line

* Uncertainties constrained with
external hadron production data

* Simulated neutrino and anti-
neutrino mode configurations
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Signal processing

* Wire-Cell 2D deconvolution used
in ProtoDUNE-SP: filters at
frequency (time and wire) domain

 Fast and robust, able to “remove”
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Fully-automated reconstruction

* Different reconstruction efforts exist within the DUNE collaboration
* Official reconstruction performance using Pandora multi-algorithm

pattern recognition (Eur. Phys. J. C 2015, 75: 439, Eur. Phys. J. C 78, p82 2018)

Pandora uses hundreds of algorithms to build up events gradually

Using 2D -> 3D matching information

And building full particle hierarchies

(parent-daughter links)
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https://link.springer.com/article/10.1140/epjc/s10052-015-3659-3
https://arxiv.org/abs/1708.03135

Fully-automated reconstruction

* Pandora reconstruction is achieving a good performance on
reconstructing neutrino interactions (DUNE FD) as well as cosmic-
ray muons and test beam particle interactions (ProtoDUNE-SP)

DUNE FD

Reconstruction efficiency for different particle
types as a function of total number of hits

' _._.__—__==-_='=ﬁ5ﬁ'1

R T o g > S,

t
’-)‘I

§ 08— —

g 0.6 :+:

C —u
0.4 oy
i &

0.2— —

ol—

Number of Hits

ProtoDUNE-SP

P T —_— Efficiencyfor S wop ™~ "7 " " T T E
s L e . 2 = — ——
S - reconstructing = ) Ep— B
S L | T - and identifying the § [— :
8 [ -+ . 2 06 —
£ oo + test beam particle. £ '} :
s :L _e At low momentum 3 o4} ]
i . . . B — Simul T
T e interactions might .} t -
1 - — Dat 1
°-2:—H —y happen before -
- N
L H 0 2 4 6 8
AR " active volume Mormentum [GeV]
Number of Hits
4 Sim/Reco WG | Official Slides Discussion (\




