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Neutrino mass

From cosmology:
Di Valentino,Gariazzo,Mena (PRD 104, 2021)

(CMB+BAO) = ) m, < 0.12 eV (95% CL)

From kinematic measurements:
KATRIN Collaboration (2021)

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

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

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

Time-of-flight constraints:
Pagliaroli,Rossi-Torres,Vissani(Astropart.Phys.V33,2010)

Kamiokande-Il (SN1987A) = m, < 5.7 eV (95% CL)



https://arxiv.org/abs/2105.08533
https://arxiv.org/abs/2203.02139
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Nuclear Models dependence!
Majorana neutrino assumption!
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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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Supernova bursts in galaxies

N> 1 N~ 1

Diffuse Supernova Neutrino Background

N1
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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!)

Mikheyev-Smirnov-Wolfenstein effect
Dighe, Smirnov (PRD 62, 2000)
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https://arxiv.org/pdf/hep-ph/9907423.pdf
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HK: D = 10 kpc
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No oscillations
Normal Ordering
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Mikheyev-Smirnov-Wolfenstein effect
Dighe, Smirnov (PRD 62, 2000)
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https://arxiv.org/pdf/hep-ph/9907423.pdf

Earth matter effects
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https://www.sciencedirect.com/science/article/abs/pii/0031920181900467?via=ihub
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https://arxiv.org/abs/hep-ph/9702343
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Take-home message

The neutrino signal coming from the Supernova neutronization burst, visible only

in the v, spectrum, constitutes an important tool to constrain the absolute value
of the neutrino mass and it can give a complementary (and independent)

measurement to /-decays and cosmology.

This project has received funding and support from the European Union's Horizon 2020 research and i
innovation programme under the Marie Sktodowska-Curie grant agreement No 860881-HIDDeN Hunting ,nv,s,b,es Dark St Da‘fk'rh“’ randNeutr
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The neutrino signal coming from the Supernova neutronization burst, visible only

in the v, spectrum, constitutes an important tool to constrain the absolute value
of the neutrino mass and it can give a complementary (and independent)

measurement to /-decays and cosmology.

Waiting for SN20XXX...
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Backup

Supernova parameters uncertainties: luminosity

Kachelriess, Tomas, Buras, Janka, Marek, Rampp (PRD 71, 2005)
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https://arxiv.org/abs/astro-ph/0412082

Backup

Supernova parameters uncertainties: mean energy

Kachelriess, Tomas, Buras, Janka, Marek, Rampp (PRD 71, 2005)
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https://arxiv.org/abs/astro-ph/0412082

Backup

Supernova neutrinos emission: details
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Backup

Dependency on SN parameters
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Backup

Dependency on SN distance




Backup
Likelihood analysis

Pagliaroli, Vissani, Costantini, Ianni (Astropart. Phys. V31, 2009)
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Backup

Evolution operator definition  Lisi. Montanino (PRD 56. 1997)
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https://arxiv.org/abs/hep-ph/9702343

Backup

Mikheyev-Smirnov-Wolfenstein effect

Dighe, Smirnov (PRD 62, 2000)
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Adiabatic or partially adiabatic neutrino flavor conversion in medium with varying density

Am123 > ()

Mass
elgenstates

V' N

e~ density

Amlz3 <0

V' N

Mass
elgenstates

e~ density


https://arxiv.org/pdf/hep-ph/9907423.pdf

