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DUNE Experiment Objectives of the analysis DUNE Near Detectors
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CRSEI il o Objective: Study the evetual interactions in the DUNE ND Complex (574 m —
MAIN INJECTOR i Al S from neutrino source) driven by sterile neutrino mixing. eSS

e Neutrino interactions were simulated using GENIE.
DUNE Neutrino Flux

« LBL experiment with a baseline of 1300 km (Fermilab to South Dakota)
« Usesa beam provided by the LBNF Facility (with a small

contamination).
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DUNE PRIMARY PHYSICS GOALS :

Measurements of the charge parity (CP) phase. The great resolution of the DUNE ND
Determination of the neutrino mass ordering(the signof 4, = %— %) Complex, intense neutrino flux from LBNF

Measurement of the mixing angle 6,; and the determination of the octant in | ____ Nominal flux and the short baseline of 574 makes the N R ' ND-LAr

which it lies. DUNE ND ideal for a sterile neutrino | - CAL
Search for Physics Beyond the Standard Model | search.

— Proposed optimised flux
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Unoscillated v/m2/POT

— L Beam direstion (electromagnetic calorimeter)
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t decay modes Muon momentum resolution sighal and background separation

: S The signal and background separation is 6 variables providing highest . A Boosted Decision Tree classifier was used with the kinematic variables for the signal
Several T decay channels were considered for the analysis with based on kinematic differences. A total of signal/bg separation and background separation.

a particular focus on the muon case. 18 variables was used. The BDT was trained and tested with flat energy and  events.

Decay mode | Branching ratio (%)
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momentum variables distribution. ' 01 02 03 04 05 06 07 08 09

Signal efficiency 6

e mmm v, signal 7

@ Background (test sample) ® Background (training sample)

[C Kolmogorov>Smirnov test: signal (background) probability = 0.024 (0.382)

0.8 . _. background ]
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— Muon Channel

(1/N) dN/ 0.0256

(1/N) dN/ 0.154 Gev

0.0)%

[\S]
TTTT

—_
W

DUNE Simulation &
Work In Progress il
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Sensitivity to  appearance Conclusion

Muon Channel Only Muon + Electron + Rho decay channels
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DUNE's near detectors are sensitive to short-baseline
appearance for sterile neutrino searches.
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Runtime: 1 year

Flux: T optimised flux 10°
ND-LAr fiducial mass : 67 t

Systematic uncertainty : 10% 10
High BDTG cuts applied to both ND GAr (BDTG score __

> (0.9965) and ND GAr-Lite (BDTG score > 0.9969) %’
corresponding to regions with almost no backgrounds.
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ND-GAr and ND-GAr Lite are key due to their muon
resolution.
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All Channels, 1.1e+21 POT, 67 t ND-LAr Fiducial Mass
——— DUNE ND-LAr + ND-GAr, 10% systs., 90% C.L.

—— DUNE ND-LAr + ND-GAr-Lite, 10% systs., 90% C.L.

__ Muon Channel, 1.1e+21 POT, 67 t ND-LAr Fiducial Mass
o i o 0 dppearance.
= DUNE ND-LAr + ND-GAr, 10% systs., 90% C.L. = AL LS SRRt S PP
— NOMAD 90% C.L.

m===_ DUNE ND-LAr + ND-GAr-Lite, 10% systs., 90% C.L. — CCFR 90% C.L.

Next steps:
=== DUNE ND-LAr + TMS, 10% systs., 90% C.L. —— CDHS 90% C.L.
NOMAD —— CHORUS 90% C L. - Include SAND detector.

E53190% C.L. - Investigate other tau decay channels.
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A high-energy beam configuration could potentially give
DUNE leading sensitivity to anomalous short-baseline
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The electron and rho decay channel were added to 10~
the analysis (represented in the plot on the right) in

which particles from interactions were supposed to be 102
contained in ND LAr.
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