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A 4th, non-weakly interacting and massive Extension of the standard matter effect potential
neutrino that mixes with the 3-Flavor neutrinos —
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NSI may alter the oscillation probability pattern by inducing NC-like

A massive new state that can produce anomalous v_ and v flavor changing. Potential impact on the PMNS parameters.

appearance at the ND. Sensitive also through NC- dlsappee{rance
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Important questions to be answered by DUNE _ " : | at the ND.  NoSysis. FDonly __DUNE Simulati
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Is the 3-neutrino paradigm the whole picture? s there a 4th neutrino? e & | ST =l I N A R _oisf 1 ok E
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3rd generation, long-baseline Liquid Argon TPC neutrino detector L Woons oo el i _ T
10_35_ -SSESOT\)OEO/iCI\‘/IIi-r.\iBooNE 90% C.L. _E ND prOVIdeS flux and . .
Near Detector Far Detector C I Garinzzo et . (2016) 50% G.L. 1 systematic constraints. Robust Constramts on NSI param_e_te_r_s affef:tmg v, appearance
e s e e at the FD. Work in progress sensitivities using current DUNE
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Initial 1.2 MW Beam
Each module will be filled with 17,000 tons
of argon and cooled to minuz 1;4°C t a1 021 ) POTIyear

> DUNE is well equipped to perform world-class standard and non-standard neutrino oscillation physics.

Upgradeable to 2.4 MW > Present DUNE sterile neutrinos and NSI sensitivities only available through GLoBES.
o ND-LAr 150 ton e 17 kton total mass per FD module . > The Cincinnati group is pioneering the next round of sensitivities using full DUNE software.
e 574 m from beam production ¢ 4 modules, 10 kton fiducial mass each | ——— o NSI sensitivities work in progress; sterile neutrinos following up.
e A107) neutrinos per year e 4,850 ft (1,500 m) underground . . . .
e Constrains the initiai flux e 1,300 km from the ND > |nclusion of systematic uncertainties and ND MC samples are expected next.
e Rich non-oscillation physics e Measures the oscillated spectra .

High Resolution LAr TPC

/ Uniquely positioned to test physics beyond the standard model \
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) cterile neutrinos? e ND close to beam source can probe
— anomalous short-baseline oscillations:
existence of sterile neutrinos?
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