The path to a neutrino mass sum

measurement from cosmology

What can we expect from future surveys?

Mock CMB surveys
Temperature, polarisation, lensing
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Mock large-scale structure surveys
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. DESI  baryon acoustic oscillations

Euclid cosmic shear, galaxy clustering
SKA  21cm intensity mapping

iIndependent 7o Measurement

Four models

Common non-linear approach:
> Non-linear cut-off e.9g. kpax= 0.2 h/Mpc

Our non-linear method:
> Theoretical uncertainty due to
non-linear modelling
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The path to a neutrino mass sum

measurement from cosmology

Brief recap of current status of neutrino cosmology.
For more details see e.g. recent review Lattanzi & Gerbino 1712.07109

95%CL upper bounds on 2im; for 7 parameters
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CMB only: Planck,
w/o high-I polarisation and lensing...
2imi < 590 to 140 meV (95%CL)

CMB + conservative LSS :
* Planck 2016 {TT+SIMLow+lensing} + BAO:

2m; < 170 meV (95%CL)
» Planck 2016 {TTTEEE+SIMLow} + BAO:
2mi < 120 meV (95%CL)

* Planck 2015 + Lyman-a:
2imi < 120 meV (95%CL)

[Planck col.] 1605.02985; Cuesta et al. 2016;
Palanque-Delabrouille et al. 1506.05976;
Vagnozzi etal. 1701.08172,;
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The path to a neutrino mass sum

measurement from cosmology

Brief recap of current status of neutrino cosmology.
For more details see e.g. recent review Lattanzi & Gerbino 1712.07109

95%CL upper bounds on 2im;beyond 7 parameters

T Usual suspects:
» extra massless relics < fjum
!  extra light relics
% 9 to 12 params < 600 meV * spatial curvature
- o 03[  8params <370 meV - e simplest dynamical DE <=
8 !‘é’: 7 params < 250 meV, - « primordial GWs
E ~ 01 : :  primordial tilt running
A Even more freedom in:
. | | » modified Einstein Gravity
- with very conservative 2015 dataset : * interactions in DM sector
Planck 2015 {TT+lowl+lensing} + BAO
T
lightest m, (eV) [Planck col.] 1502.01589; Di Valentino et al. 1507.06646
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