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First evidence of physics beyond the Standard Model!
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CP in Neutrino oscillation ’hti“ri‘"?
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CP-sensitive oscillation channel:

Py — Py o< sindcp
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Neutrino Oscillation
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Current Status: T2K experiment @) ruisim
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CP violating phase (3cp) m «— CP symmetric
can take a value between -180° and 180" — (No neutrinc-antineutrino difference)

Disfavored
region at
the 30 C.L.
Enhance electron

antineutrino appearance

Enhance electron neutrino
appearance

« CP symmetric
(No neutrino-antineutrino difference)

T2K experiment, https://www.kyoto-u.ac.jp/en/research-news/2020-04-21
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Neutrino Oscillation
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Current Status: NOvA experiment A S e

NOvVA experiment, arXiv:2108.08219
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In flavor space,
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CP & Matter Effect Degeneracy Improving C
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» A non-zero 6cp makes P, # Pye
> A non-zero matter effect can also make P, # Pz even if dcp =0
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1 CP & Matter Effect Degeneracy
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One Solution fuigaw

» A low-energy neutrino beam can resolve this degeneracy
» Neutrinos from muon decay at rest satisfy this requirement
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Sanford
Underground

Research Facility

DER(
PARTICLE DETE!

Fermilab, https://lbnf-dune.fnal.gov/how-it-works/neutrino-beam/

» A wide-band neutrino spectrum, F, peaks at ~2.5 GeV
» Four Liquid-Argon far detectors, each has 10kt fiducial mass

» However, it cannot detect low energy v,
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» A proposed Water-based Liquid Scintillator (WbLS)
» Locate at the same place as DUNE far detector

» Can measure low-energy yDAR neutrinos effectively!
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Enhance CP sensitivity significantly!
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Summary Fudyaa

» Currently, there is still a long way to go for measuring CP
» CP sensitivity can be reduced due to matter effect

» An additional low-energy neutrino beam can resolve the degeneracy and
enhance CP sensitivity significantly
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