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Unknown & BSM of Neutrino Physics
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Rare event searches probing Neutrino natures

OvBB decay
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Grand Neutrino Spectrum.

Low-E neutrino
as probe nature!!
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Rare event searches probing Neutrino natures
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Rare event searches probing Neutrino natures

OvBB decay Neutrino emission in atom
(A, Z) > (A, Z+2)+e +e &) = |g) +7(w) + viv;

Dark sector

(WIMP, Dark portal, Wave DM, Dark energy ...)



Neutrino with Dark sector
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Ultralight wave dark matter
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Ultralight wave dark matter
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Dirac or Majorana mass?
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Dirac vs. Majorana types
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Dirac vs. Majorana types
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OvBp decay in Dirac/Majorana types
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OvBp decay in Dirac/Majorana types
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OvBp decay in Dirac/Majorana types
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Implications in

Detection rate w/ active-sterile neutrino mixing Endpoint modulation by mass variation
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Neutrino detectors can search for rare signals through modulation signature!




Single vs. Mixed wave dark matter

Single wave dark matter

JAVAVAVAVAVAVAN

Mixed wave dark matter
(motivated by multi-axion model or axiverse)

¢

Harmonic oscillation

O(t) = ¢pq cos‘m¢t -

single frequency
(monochromatic)

Non-trivial time-dependent structure
(symmetry-broken, non-monochromatic, ...)

(1) = do(t) + dalt) f (mg, M, ¢)

(1) = Do(t) + Pu(t)gfmg, M, 1)

Multiple frequencies
(Non-monochromatic)
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Mixed wave DM and parametric structure

Wave DM mixing
(subdominant)

For M? > k¢?
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Solution
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b e (Preheating after inflation)

P(z): Periodic function
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Mixed wave DM and parametric structure
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Summary

Many (i.e., mass scale, Dirac/Majorana type) can be probed by the
(i.e., OVB( decay, CvB, atomic neutrinos), but they are hard to detect.

If oscillating ultralight wave DM couples to neutrino sector, these processes may show the

modulation signatures along type oscillation or mass variation.

Therefore, neutrino detectors can observe of neutrino through modulation search with

finding frequency peak in power spectrum.

In addition, mixed wave DM leads to beyond simple harmonic oscillation regime (i.e., wave-

envelope with multiple peaks).

Thank you!
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