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Introduction

We only measure leptonic mixing angles and neutrino mass
differences indirectly.

How robust is the picture against New Physics?

How much information on NP do neutrino oscillation experiments
give us?
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Framework

We consider neutral current NSI:

L = −2
√
2GF

∑
f ,α,β

εf
αβ(ν̄αγµPLνβ)(f̄ γµf ) ,

which modify the neutrino matter potential

Hmat =
√
2GF Ne(x)

1 + εee(x) εeµ(x) εeτ (x)
ε∗eµ(x) εµµ(x) εµτ (x)
ε∗eτ (x) ε∗µτ (x) εττ (x)

 .

Here, εαβ(x) = εe
αβ + εp

αβ + Nn(x)
Ne(x)ε

n
αβ .

We consider εp
αβ ∝ εn

αβ .

3 / 8



Degeneracies

Generalized mass ordering degeneracy
(H → H∗)

∆m2
31 → −∆m2

32

θ12 → π/2− θ12
δCP → π − δCP

[εee(x)− εµµ(x)]→ −[εee(x)− εµµ(x)]− 2
[εττ (x)− εµµ(x)]→ −[εττ (x)− εµµ(x)]

εαβ(x)→ −ε∗
αβ(x) (α 6= β)

“LMA-D” solution

Poor determination of δCP

|ε|=0.3, ϕ=free, δCP=π

|ε|=0.3, ϕ=free, δCP=0

SM, δCP=free
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Results

Dotted: 90% CL, 3σ. Solid: 1σ, 90%, 2σ, 99%, 3σ.
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Results
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Implications
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Conclusions

The combination of experiments with different baselines, matter
properties, energies and oscillation channels makes the standard
picture very robust, except for θ12 .

Marginalization over admixtures of NSI with protons and neutrons
allows the LMA-D solution within ∼ 2σ.

Even though T2K loses sensitivity (∼ 2 units in χ2) to CP violation
and the mass ordering, adding other experiments recovers the
standard picture.

8 / 8





Backup

εe
αβ = 0

εp
αβ = εηαβ

√
5 cos η

εn
αβ = εηαβ

√
5 sin η

and so the combination that LBL experiments see is
ε⊕αβ =

√
5εηαβ(cos η + Yn sin η) ,

that vanishes for η ∼ −44◦.
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Backup
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