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Outline

e State-of-the-art of standard neutrinos.

* Neutrino NSI in cosmology

* Neutrino self-interactions with light and not so light mediators



Neutrinos
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We know that neutrinos have mass. We
don’t have a direct measurement of them
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require a neutrino NSI

The standard model does not explain

*The most popular neutrino mass models



Neutrinos are a main character in cosmology

BBN, supernovas

cosmic ray fission
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Basically, they
destroy structure

Theoretical computation
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Neutrino cosmology - a new tension
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From neutrino oscillations
What if the tension leads to new
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Neutrino NSI- A window for new physics

NSI could explain why cosmology can

have strong mass bounds
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_Cosmological vs. Physical Neutrino Mass
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Perturbations (cosmological) Uy — UU
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Neutrino self-interactions

.... The mediator mass dictates the dynamics
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Self-interactions

Heavy mediator

A bimodal posterior is observed
with CMB temperature a BOSS-
Full shape data

The effective coupling values are
large, testable by experiments

The non null coupling is
disfavored by CMB polarization
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Neutrino self-interactions

.... The mediator mass dictates the dynamics
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Resonant region 107 eV <m, < 10° eV

scatt < OyV > n,

We use a Breit-Wigner
cross-section
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Resonant region 107 eV <m, < 10° eV

scatt < OpV > n,
We use a Breit-Wigner
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Resonant region 107 eV <m, < 10° eV

scatt < OyV > n,
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We have to take into account all the available energies




Resonant region 107 eV <m, < 10° eV
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We have to fix the mediator mass, the only new free
parameter is the coupling
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We can see an enhancement on the

temperature spectral

1 and 10 eV have a stronger effect (with

the same coupling)

Large mediator
mass

Small scales

Large scales
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Full Shape Galaxy spectrum
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Larger masses enter to the

horizon first

Monopole
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Only m=10 eV can be constrained with FS-BOSS+BBN

FS+Planck are very similar results to BAO+Planck




Perspectives

* All neutrino self-interaction cases require extra radiation

* |n the heavy mediator case the bimodality of the coupling posterior has not
disappeared.

* For the light and resonant cases we are working on including nonelastic
processes into the analysis (annihilations and decays).

* |s there enough room in neutrino NSI to ameliorate the neutrino mass
tension?






