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Neutrino decoupling

In the primordial Universe weak interactions keep neutrinos in equilibrium with the heat
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Neutrino number & BBN

Shortly after neutrino decoupling the weak interactions that kept neutrons and protons in
statistical equilibrium freeze out.
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Neutrino number & CMB
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Neutrino mass & CMB
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Neutrino mass & CMB

Q K= Py _ Emv 0.04F Emvref =60 meV —— larger 2 m,
" p. 93.14eV

--- larger > m,, fixed 6
E m, =150 meV

o = = 0.02

Note: m;=m,=m, .

—

ref

m,, Am?, Am2,. 90.1% AP(k)/P(k)

= 0.00

oiyony

* Background effects (z,,, d,, Z5) -

—-0.04

* Perturbation effects (early ISW) - MA+ JCAP (201 7)

10 100 1000
{
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Galaxy surveys

Observables
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Future surveys
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Future surveys
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Neutrino non-relativistic transition

When neutrinos become non-relativistic
z,,~ 1890 (m, /1eV),
they travel through the Universe with a thermal velocity
Vi = <p>/m,; = 3T, /m, ;= 150 (1+z) (1eV/m, ;) km/s
Neutrinos cannot be confined below the characteristic free-streaming scale defined by
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Neutrino mass & P(k)
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Neutrino mass & P (k)
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Neutrino mass & BAO
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Neutrino mass & P (k)
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Neutrino mass & P (k)+BF

Schneider+ (2018)
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Theoretical uncertainties: CS-2D

1.6 T T T T I
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Conservative: k ,(0)=0.5 h/Mpc Conservative 43 meV
Optimistic: k,(0)=2.0 h/Mpc Optimistic 30 meV

Maria Archidiacono - Neutrino constraints from future surveys



Theoretical uncertainties: GC-3D

Sprenger, MA+ JCAP (2019)
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Future sensitivity to 2m,,

Sprenger, MA+ JCAP (2019)

MontePython
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Future sensitivity to 2m,,

Sprenger, MA+ JCAP (2019)

MontePython

euclid pk

. euclid lensing
Cosmological model Euclid specifications
=» Mock dataset

MCMC forecast = x>

Conservative 24 meV

Optimistic 20 meV
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Future sensitivity to 2m,,

Sprenger, MA+ JCAP (2019)
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Probe combination

Brinckmann, Hooper, MA+ JCAP (2019)
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Model dependence

Sprenger, MA+ JCAP (2019)
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N M = 3.045 deSalas+ JCAP (2016)
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Conclusions

Future galaxy and hydrogen surveys will be able to detect the neutrino
mass sum in the minimal extension of the ACDM

Caveats:
— Systematic effects
— Theoretical uncertainties

— Model dependence

Future constraints on N might shed light on physics beyond the Standard
Model

Final remark: synergies with ground-based neutrino experiments
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