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Motivation

 Neutrino oscillation experiments revealed
Am3, ~ (8.6 meV)? ! m3|! ' m5,|! (50 meV)?

But, the neutrino-mass-generation mechanism remains mystery...

-[This implies neutrinos have non-standard interactions.}

 [f neutrinos are massive, what could happen? 0

Neutrino Decay! v, j

 Non-standard interactions may induce fast neutrino decay.
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Decay of heavier neutrinos: (i)t !j +

« Number density today (to) : Ln! (to) = e fcnlo}

A”:/to = (ED= S0 (T Tows " ik |1 widl)
v, VBT, T ' m; ' 21> 31
n =n,(ty)[a(ty)/a(ty)]® ~ 56 cm™>: number density without decays

Neutrino decoupling time

f . :the enhancement factor of gravitational clustering by nearby galaxies

m (meV) fe
10 1.053
50 1.12
100 1.5
200 3

P. Mertsch et al 1910.13388.



Produced lighter neutrinos: vi —=(v)+

« Number density today (to) : [ﬁ!j (to) ! Ny np (1" e ' )}

I/Z'—>Vj¢2 Nyjzl

Vv, — I/jVjDk; : N,/j =2

N,/j : the number of V; produced by one decay of V;

« Current energy spectrum: de(Z) i
/l J dZ%(tO) Owing to cosmic expansion
dny, (to) _ /OO = 1 n(V)z' o~ t(2)/ Ty, By, py(z) dN (E,.(2)) N Production at z’
dE,, 0 H(z) 7, pv; By, (2) dby, (2) ’ Production at z

/ \ /
/ \ /

Decay rate per  Spectrum by one decay

Superposition of the decays

- Main contribution is volume and time dN L N!j dl’,
z~1(H(z) > 1for z>>1) 1 dﬁ,/j (t) dE!j N I dE!j
- Energy injection by the decay occur. /
N,. dt
7 Decay rate

We ignore clustering for Vj .

. B,

J

p(2) = {0!,-(1+ z),
E!j(Z):

pf, (L + )2+ mf, .



Outline

* Implications on cosmic neutrino capture on tritium

e Conclusions



Neutrino capture on tritium

 The most discussed method proposed by Weinberg in 1962:

Vi+tn—p+e

No threshold energy E,,, because of Mayg > Mayge T Me

e Tritium (PTOLEMY-type experiment)
v; +°H — *He 4+ e~

Long lifetime: ty,» = 12.32 year:
High capture cross section

~“Pon-
T ecorvo
i ik, |72 O bservatory for
N i N\ Light,
N B ‘ - E arly-universe,
AR L L\ IR M assive-neutrino

e AR Y ield

Dy . &~
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We use a Gaussian likelihood.

test. A Poisson likelihood reproduce almost the same results.

| We employ a simple x°

J Fiducial values
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