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Neutrino mass

From cosmology:

E.Di Valentino,S.Gariazzo,0.Mena (PRD 104.,083504,

2021)

D m, <0.09+0.12 eV (95% CL)

From kinematic measurements:
KATRIN Collaboration (2021)

KATRIN = my; < 0.8 eV (90% CL)

From Ovf measurements:
KamLAND-Zen Collaboration (PRL 130,051801, 2022)

KamLAND-Zen = my; < 0.16 eV (90% CL)

Time-of-flight constraints:

G.Pagliaroli,F.Rossi-Torres,F.Vissani
(Astropart.Phys.Vo133,2010)

Kamiokande-Il (SN1987A) = m, < 5.8 eV (95% CL)
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Nuclear Models dependence!
Majorana neutrino assumption!



https://arxiv.org/abs/2105.08533
https://arxiv.org/abs/2203.02139
https://arxiv.org/abs/2106.15267
https://arxiv.org/abs/1002.3349

Neutrino mass

From cosmology:
E.Di Valentino,S.Gariazzo,0.Mena (PRD 104.,083504, 2021)

D m, <0.09+0.12 eV (95% CL)

From kinematic measurements:
KATRIN Collaboration (2021)

KATRIN = my; < 0.8 eV (90% CL)

From Ov ) measurements:
KamLAND-Zen Collaboration (PRL 130,051801, 2022)

KamLAND-Zen = my; < 0.16 eV (90% CL)

Time-of-flight constraints:

" 4 ( .
G.Pagliaroli,F.Rossi-Torres,F.Vissani . L J

(Astropart.Phys.Vo133,2010)
Kamiokande-Il (SN1987A) = m, < 5.8 eV (95% CL)

Millimeter « ALMA Visible « Hubble X-ray e Chandra

Alma (Eso/Naoj/Nrao), Nasa/Esa Hubble Space Telescope, Nasa Chandra X-Ray Observator
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~99% energy released through neutrinos fluxes
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Why Supernovae?

Already observed!

Neutrino signal from SN1987A

Neutrinos factories....

~99% energy released through neutrinos fluxes

... and not only!™

Cosmic Laboratories

unigue opportunity to study interactions of elementary
particles where new physics may be present
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https://wwwmpa.mpa-garching.mpg.de/ccsnarchive/

Supernova bursts in galaxies

N> 1 N~ 1

Diffuse Supernova Neutrino Background

N1

l

Cleje

Rate ~ 0.01/yr Rate ~ 1/yr

T J.Beacom (TAUP2011)

Rate ~ 10%/yr
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Supernova bursts in near galaxies

N> 1

Rate ~ 0.01/yr
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R(.E) = [Nuge €E)| [ B)] [ 9,00, E)|

Source

Detector Interaction .
(and propagation!)

T — Mikheyev-Smirnov-Wolfenstein effect

A.S.Dighe,A.Y.Smirnov(PRD 62,033007, 2000)
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https://arxiv.org/pdf/hep-ph/9907423.pdf
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DUNE: D =10 kpc

No oscillations
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HK: D = 10 kpc
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L Invisible decay

A.de Gouvéa, I.Martinez-Soler, M.Sen (Phys.Rev.D 101 4, 043013)

vy —> U7

Vp — Vv

15


https://inspirehep.net/literature/1757432

L Invisible decay
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vy —> U7

Vp — Vv

— 23 10° s/eV m, < 0.35 eV
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Take-home message

With future neutrino observatories looking at Supernovae:

Impact of neutronization peak detection on neutrino mass constraints
complementary (and independent) measurement to laboratory and cosmology

Exploring neutrino invisible decays

Bounds improved and independent on mass ordering
Simultaneous mass and lifetime constraints
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