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Tension in current data
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Solar 𝜈 vs. reactor 𝜈Data from SK 2016
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Figure credit: F. Capozzi

Tension driven by day-night effect



Solar neutrino oscillation
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The survival probability
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New physics?
Friedland, Lunardini & Pena-Garay, 2004
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Tension in current data
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Solar 𝜈 vs. reactor 𝜈Data from SK 2016
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What we want to measure
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𝜙𝑒 / 𝜙total as a function of 𝐸𝜈
Shirley Li (SLAC)
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DUNE - MeV
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4 10-kton liquid argon TPC module

 Trigger

 𝑇𝑒 > 5 MeV

 Energy resolution 
7%

 Angular resolution 
25∘

sciencemag.org
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Unique advantage of DUNE
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CC channel: 𝜈𝑒 + Ar → 𝑒 + K∗ --- 𝜙𝑒

ES channel: 𝜈𝑥 + 𝑒 → 𝜈𝑥 + 𝑒 --- 𝜙𝑒 + 1/6(𝜙𝜇 + 𝜙𝜏)

Shirley Li (SLAC)



Unique advantage of DUNE
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Improve on sin2 𝜃

Capozzi et al, 2018

CC channel: 𝜈𝑒 + Ar → 𝑒 + K∗ --- 𝜙𝑒

ES channel: 𝜈𝑥 + 𝑒 → 𝜈𝑥 + 𝑒 --- 𝜙𝑒 + 1/6(𝜙𝜇 + 𝜙𝜏)

Shirley Li (SLAC)



Unique advantage of DUNE

CC channel: 𝜈𝑒 + Ar → 𝑒 + K∗

Good energy reconstruction:
𝐸𝑒 = 𝐸𝜈 − 𝑄 − ΔE

Difficult channel:
𝜈𝑥 + 𝑒 → 𝜈𝑥 + 𝑒

Improve on 𝛿𝑚2
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Event rate in DUNE
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100 kton-year exposure

Shirley Li (SLAC)
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Results
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In addition, 8B flux 2.5%, hep flux 10%
Shirley Li (SLAC)

Capozzi et al, 2018



Backgrounds
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Requires ~ 40 cm of water / plastic shielding

or double the exposure

Capozzi et al, 2018
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Conclusions
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Back up



Measured metallicities
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Cross section
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Cross section
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Cross section
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Mass square sensitivity
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Threshold

Capozzi et al, 2018

Depends on reconstruction & background level

Sensitivity loss due to statistics
Shirley Li (SLAC)



Threshold

It can be compensated by larger exposure

Up to >~ 8 MeV

Capozzi et al, 2018

Shirley Li (SLAC)



Cross section

Current uncertainty: a few %
Capozzi et al, 2018
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Reconstruct neutrino energy
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Worse energy resolution
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Backgrounds
Capozzi et al, 2018

Shirley Li (SLAC)


