SYNERGISTIC EFFECTS IN ENHANCING OCTANT AND MASS ORDERING SENSITIVITY
IN THE PRESENCE OF A STERILE NEUTRINO
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Three Flavour Neutrino Oscillation
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Neutrino Oscillation Probability
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Beam Events
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Results from SNO, Super-K, Borexino doesn’t show
signatures of upturn of energy spectrum of events

(NS IN>*M)below 8 MeV expected from SSM. phys. Rev.C 81,

055504; Phys. Rev. D 82,033006; Phys.Rev.D 83, 052010; Phys.Rev.D 83, 113011]

v A, ~107eV4R, = A J/Am?E,sin*2a ~ 107 : 107

v Mass Ordering : m; < m, < 1, [Phys.Rev.D 69, 113002]

[A,; : 107> — 0.1eV?] alleviates the tension between

results of T2K and NOVA for 0, value. [geGouvea, PrD 106,
055025(2022)]
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The 3+1 Oscillation Framework

U = R34(034, 63)Ry4(05)R 14(01401)R3(053)R 303, 613)R5(6;)
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More parameters means more possible degeneracies

Agarwalla et al., PRL, 2017 showed that with an eV scale sterile neutrino the octant
sensitivity reduces in the context of DUNE using beam neutrinos.

We explored the octant sensitivity with combined beam+atmospheric baselines where
the matter effect is essential and also explored sensitivity to mass ordering

For our calculation: A,; = 0, 6,, = 0 approximation is used, with perturbation theory
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Analytical Probability
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Probability Oscillogram
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Octant Sensitivity (A,,; = 1eV~)
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Octant sensitivity as a function of A,
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Sterile mass ordering: the sign of A,;(SMO)

Atmospheric mass ordering: the sign of A,
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Mass Ordering sensitivity (A, = 1eV?)
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MO sensitivity as a function of A,
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SMO sensitivity as a function of A,

For (SNO-NO), (SNO-I0), at P (R
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Summary

Analytic results can explain the sensitivity to octant and mass ordering

Sensitivity to octant of 0,,: above 30 for beam+atmospheric analysis

Sensitivity to MO: above 5o for beam + atmospheric analysis

Sensitivity to SMO: above 3o at | Ay, | < 0.01eV* for beam + atmospheric analysis
Sensitivity to octant of 6,; shows dipsat |A, | ~ | A; |

Sensitivity to SMO has maxima/minima at | A, | ~ | Ay |
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