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I our theoretical research

I current long baseline neutrino experiments

I JUNO - Jiangmen Underground Neutrino Observatory, China

I DUNE- Deep Underground Neutrino Experiment, USA
(FNAL-CERN)

I Hyper-Kamiokannde, Japan (+possible Korea)

I our participation/contribution
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Solution of cubic equation → eigenvalues of the Hamiltonian,

than solution of the system of 3 linier equations → mixing matrix
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modification of oscillation parameters in matter
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The oscillation probabilities Pνα→νβ (α, β = e, µ, τ) have the same
forms as for the vacuum oscillations with following replacements

∆m2
� → ∆m2

21

∆m2
a → ∆m2

31

θ12 → θm12

θ13 → θm13

θm23 ≡ θ23

δm ≡ δ

This semi-analytic approximate solution is valid for all energies.
For anti-neutrino oscillations Pν̄α→ν̄β , V→ -V and δ → −δ. For
normal mass hierarchy ∆m2

a is positive and for inverted mass
hierarchy it is negative.
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Figure: |∆P| ≡ |Pnum
νµ→νe

− Panl
νµ→νe

|.The absolutee error of our analytic
result to the exact (numeric) νµ → νe oscillation probability for
normal/inverted mass hierarchy for neutrinos/antineutrinos, δcp = 0 ,
δcp = π

2 , δcp = π, δcp = −π
2

.
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Figure: |∆P|
P ≡

|Pnum
νµ→νe

−Panl
νµ→νe

|
Pnum
νµ→νe

. The relative error of our analytic result

to the exact (numeric) νµ → νe oscillation probability for
normal/inverted mass hierarchy for neutrinos/antineutrinos,δcp = 0 ,
δcp = π

2 , δcp = π, δcp = −π
2
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JUNO
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Oscillations of the 7Be solar neutrinos inside the Earth
A.N. Ioannisian , A. Yu. Smirnov , D. Wyler
Phys.Rev. D92 (2015) no.1, 013014
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DUNE
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protoDUNE (CERN)
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protoDUNE (CERN)
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Scanning the Earth with solar neutrinos and DUNE
Ara Ioannisian , Alexei Smirnov , Daniel Wyler
Phys.Rev. D96 (2017) no.3, 036005

PRD Synopsis: Scanning Earths Interior with Neutrinos

also highlighted at FNAL and CERN COURIER
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Hyper-Kamiokande
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DUNE collaboration
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Hyper-Kamiokande proto collaboration
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THANK YOU
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