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In matter Pνα→νβ
(α, β = e, µ, τ) oscillation probabilities have the same forms as in the vacuum with

replacement of vacuum oscillation parameters with matter ones. Namely mass eigenstates m2
� → m2

21 m2
a → m2

31

and replacements of angles θ12 → θm12 and θ13 → θm13 . 23 angle and CP phase remain unchanged (θm23 = θ23
δm = δ)
In good approximation [IP]
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This semi-analytic approximate solution is valid for all energies.
For Pν̄α→ν̄β

V→ -V and δ → −δ.

For normal mss hierarchy ∆m2
a is positive and for inverted mass hierarchy it is negative.
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I continuation of the solar neutrino research at DUNE,
day-night effect, possibility to see the core of the Earth,
energy resolution . . .

I CP violation observation via atmospheric neutrinos at DUNE
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I solar neutrino detector

I Geophysics with high energy facility -DUNE

I chemical composition of the Earth (independent check )

I inform. about Earth’s core

I . . .
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I triggering the event (simultaneous electron and 2-3 photons?)

I efficiency

I energy resolution

I background (above 10 MeV almost no rad. bakground )

I SP vs DP

I . . .

I matter density profile under/around Homestake mine (PREM
model is bad)
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CP violation- atmospheric neutrinos

I Super-PINGU for measurement of the leptonic CP-phase with
atmospheric neutrinos
Smirnov and Razzaque

I few Mt WC detector with energy threshold (0.2-1) GeV

I

I LiAr 40kt is equivalent Mt WC

I WC does not distinguish between ν and ν̄ (ν + ν̄)

I in LiAr cross section (CC quasi elastic) for neutrinos is much
larger than for antineutrinos

I no cancelation between ν and ν̄ (CP)

I much better energy resolution

I at DUNE one can expect to have same size CP violation as at
Super-PINGU
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I angular resolution

I energy resolution

I efficiency

I e − µ distinction (from under the first resonance energy (300
MeV) till several GeV)

I . . .
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THANK YOU
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