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K Near future is exciting! \

CMB LSS

CMB-S4 Euclid

Passing the threshold:

o(» my) $0.02eV < 0.06eV
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Qr new physics J




Massive neutrinos in structure formation
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Massive neutrinos in structure formation
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Decaying neutrinos in structure formation
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Decaying neutrinos in structure formation
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Decaying neutrinos in structure formation

Numerical simulation: modified CLASS code
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Degeneracy in mass and lifetime
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Degeneracy in mass and lifetime
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Breaking the degeneracy

Euclid 2021

e Can probe

 from 2D map to 3D map

e with ~ 0.1 - 1% precision
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2D parameter space

Existing constraints:

Non-radiative decay lifetime: CMB neutrino free-streaming  Archidiacono, Hannestad 2014

Total mass: M, =) m, <0.23eV Planck+SDSS
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2D parameter space

® The best exclusion for non-radiative decay neutrino lifetime!

¢ CMB-S4+Euclid can measure M, 1, independently

10°  Preliminary ~Stroampp, ]

[, [km/s/Mpc]




2D parameter space

® The best exclusion for non-radiative decay neutrino lifetime!

¢ CMB-S4+Euclid can measure M, 1, independently

¢ Interplay with terrestrial neutrino mass measurements: e.g KATRIN
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Conclusions

* The non-radiative decay lifetime of neutrino is poorly constrained.

Current CMB and LSS data place the best constraint on both neutrino
mass and lifetime

Near future experiments could break the degeneracy and measure the
mass and lifetime separately.

CMB-S4 Collaboration Workshop
CMB'S.4 September 19-21, 2016 « Chicago, 1L

DESI (2019)  Euclid (2021) LSST (2023) CMB-S4 (2027)

Near future precision cosmology can tell us a lot about
neutrino physics and much more!
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