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Neutrino oscillation and Mixing
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Neutrino oscillation and Mixing

Credit: J-PART

Super-Kamiokande Collaboration, Y. Fukuda et al., Evidence for
oscillation of atmospheric neutrinos, Phys. Rev. Lett. 81 (Aug,

1998) 1562–1567.
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Credits: JUNO Collaboration, 
S. Vagnozzi, Weigh them all! - Cosmological searches for the neutrino mass

scale and mass ordering.
PhD thesis, 06, 2019.
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Proportion of neutrino mass states at present times1.

Method

Solving the differential equation for the neutrino evolution with decay:
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Proportion of neutrino mass states at present times

Binned/smeared spectrum

Bin width 10 meV in [-5, 10] eV range.

 Chi-square test

1.

2.

3.

Systematic uncertainties:

Method
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Caveats

Low statistics

Disambiguation
required

Optimistic
perspectives

Quantum mechanics
uncertainty

[22] Y. Cheipesh, V. Cheianov, and A. Boyarsky, Navigating the pitfalls of relic neutrino detection, Phys.Rev. D 104
(2021), no. 11 116004, [2101.10069].

[23] PTOLEMY Collaboration, A. Apponi et al., Heisenberg’s uncertainty principle in the PTOLEMY
project: A theory update, Phys. Rev. D 106 (2022), no. 5 053002, [2203.11228].



22

CνB measurements can be good probes of new physics,

Couplings as low as 10   could be probed by CνB,

Novel and exciting perspectives!

Summary

Future

Sensitivity in the sterile neutrino parameter space (m  , U   ),

Constraints coming from other astrophysical sources.
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