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Invisible decay :

@ - @ (sterile state)

X is iso-singlet scalar
ViR is right-handed singlet

If neutrinos are Dirac:
Vj — ViR + X

If neutrinos are Majorana: - | |
Vs 1s a sterile neutrino

v = Vs +J J is a Majoron




Visible decay:
2 0:-0

two decay modes :

Vj%ﬂi—FJ

Vi — U J

In this case J1s also coupled to the charge& |ePton
Heavilg constrained From the K~<Jecag bounds



We assume V3 to decay into 74 and a singlet scalar

Vg — 54—|—J
Vo
Vs

Now, the flavour and mass basis get related as

() =(0 D ()

U is the standard PMNS matrix



The effect of decay can be incorporated in the evolution
equation by :

/1/6\ [ (o o 0 ) 000\ (400 /,,e\
z‘% v, | = |U % 0 Am2, 0 000 U'+]000 »
\r \0 0 Am%l/ 00 1) \0 00/ ]\

decay lifetime is 73

Note: Here we assume that the mass matrix and the decay
matrix can be simultaneously diagonalised
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Results
We assume no

60 e ', C ey e decay in.l.he
h NH 5*5)’!'8 40 kt. 1.2 MW ‘ SimulaTed da-ra

no decay in data
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We fit the data with
| | decay marginalising over
v 30} : all the relevant
parameters with
appropriate priors
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S.Choubey, S. Goswami, DP, JHEP 1802 (2018) 055
Expected sensitivity at DUNE



5+5 yrs 40 kt. 1.2 MW
—  s/ms = 1.2x 107" (s/eV) (data)




Etfect on measurement of 053
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\ === with decay (P,,) I === with decay (Py,)
\\ — std case (Pyy) — std case (Pu,)
0.125R\ \ === with decay (P,¢) N 0.125 === with decay (Py¢) n
I — std case (Py¢) I — std case (Py¢)
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In appearance the Probabilitg Increases monotonica”g

In A isapl:)earance this is comp icated



Conclusion

Invisible Neutrino &ecag is one of the many Possible new

Phgsics like sterile neutrino or NSI.

Current Long-baseline experiments give some hints of

neutrino clecag.

Future |ong~base|ine experiment like DUNE has good

sensitivity to test the clecag hgpo’c nesis.

Neglecting Aecag in the fit can lead to erroneous

measurement of 0.
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Please see the poster for more



