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1. Invisible neutrino decay

Invisible decay

* The inclusion of decay makes the effective Hamiltonian
non-Hermitian: g _
H=H-1I'/2

* The decay and the mass eigenstates need not be the same = Misma
[H,T']# 0

* Even if there’'s no mismatch in vacuum, due to matter effects, the compo
will invariably become non-commuting.

e Then e tHt ¢ o= Ht o=T/2
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Decay of v3 mass eigenstate

* Strong constraints from solar neutrino data on v, and v, decay.

* Therefore, the special case where only v; mass eigenstate in vacuu

decays:
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e Current long-baseline constraints: ;—3 > 1.5 X 10712 s/ev
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(Apparent) increase of P,
at oscillation dips due to decay!
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* Non-zero oscillation dip in spite of
maximal mixing of 6,3 = 45°.
D.S.Chattopadhyay, K.Chakraborty, A.Dighe, S.Goswami, JHEP 01 (2023) 051




Analytical connection of |
P,,atdip to ys3 0.2]
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2. Sterile mass ordering
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Peaks and Dips at DUNE
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The effects of
Mass Ordering in
the Sterile sector
IS clearly visible.
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DUNE sensitivity to sterile mass ordering

F|l— v (3.5 y1) N-Ns|]
| — ¥ (3.5 yr) ]
‘_v+f ‘

40}

DUNE is sensitive to
sterile mass ordering In
the range

|Am?| ~ 107* — 107%eV?

All the features in this
sensitivity plot can be
analytically understood
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Energy as a proxy for intermediate time

* No one is funding such an experiment, yet!

At At
® 10 ® 21 e

A t20

* Different energies can be used as
proxies for different baselines...

Atig + Aty = Ao | =)

1/E10+1/FE2 =1/FEy




Quantum measure suitable for DUNE

Vu = W

MINOS has an LG
measurement, but
hard for DUNE
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“Quantum Mismatch” measure to the rescue: g';"
Possible to determine quantumness at DUNE ! = W el
= — (05— 10) GeV
- oP,,.. DUNE||
=
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Sterile neutrinos
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