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Neutrino production

Why Quantum Decoherence?
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Experimental Setup:
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SO and Quantum Decoherence:
dρ(t)

dt
=− i H , ρ(t)  +  L ρ(t)

L ρ(t) =
i j

ρi MD 𝑖𝑗 λj

MD = Diag Γ1, Γ2, Γ1, Γ1, Γ2, Γ1, Γ2, Γ1

Where:

λi  Gell − Mann matrices

And the condition:
1
3

Γ1 ≤ Γ2 ≤ 5
3

Γ1

If 𝛅𝐂𝐏 = 𝛑 :
Pνμ→νe(L) = Posc

νμ→νe(L) − 1
3

+ 2Dm e−Γ1L − 1

+ Jm
4

cos (Δ31 − 2aL) − cos (Δ31 − Δ21cos2θ12)

+ 2Dm cos (2aL) e−1
2Σ12L − 1                                                     + ΔΓ12

Jm
8

sin(Δ31 − 2aL)
Δ31 − 2aL

− sin(Δ31 − Δ21cos2θ12)
Δ31 − Δ21cos2θ12

+ Dm
sin(2aL)

2a
e−1

2Σ12L.

Where:
∆ij = Δm2

ij/2E, Δij = ∆ijL, ΔΓ12 = Γ2 − Γ1, Σ12 = Γ2 + Γ1

Jm =− cosθ13sin2θ12sin2θ13sin2θ23
Δ21
2aL

Δ31
Δ31 − 2aL

Dm =− sin2θ12
4

Δ21
2aL

2
sin2θ12cos2θ23 +

Δ21
2aL

Δ31
Δ31 − 2𝑎𝐿

sinθ13sin2θ23
a = GFNe

2
Γ ≡ Γ1 =

1.5 GeV
4.6 GeV
7.6 GeV

Γ2 = 5
3

Γ1We take:
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Results and Conclusion:
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Backup 1:
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DUNE Probabilities:
DUNE Asymmetry:



Small black holes changes the
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Backup 2:
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T2HK Probabilities:
The χ2 function for the analysis of T2HKand DUNE pseudo-data is given by

where 𝐩 is the set of oscillation parametersand 𝛂 is the systematic uncertainties. Thesecond terms are the penalty factors for allthe systematic uncertainties, withexpectation value 0 and standard deviation
𝛔𝐢. The last term contains a penalty for thesolar parameters.


