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DEMNUni simulations: labs for structure formation in 𝝂w0waCDM scenarios

Credits: Tuccari, Tudisco, Sciacca, Vitello



CC et al 2016

Improving non-linear modelling in the presence of massive neutrinos

Hot neutrino velocities, i.e. free streaming neutrinos, 

suppress structure formation on large scales 



Improving non-linear modelling in the presence of massive neutrinos

Parimbelli, CC et al 2022



Halo Mass Function in the presence of massive neutrinos



CDM overdensity profiles in haloes with masses
Mh in different mass bins. Dashed lines
correspond to a NFW density profile fit. Vertical
dotted lines set the halo radii R200 defined by an
overdensity threshold Δ = 200 with respect to the
mean background total matter density

Mean neutrino overdensity profiles for
Mh > 1014 h−1M⊙. The error bars
correspond to 1σ dispersion around
the calculated mean value of the
overdensity at each radius. Fits to
formula (dashed lines). Vertical dotted
lines set the core radius (rc parameter)
obtained from the fit.

Hernández-Molinero, CC et al 2024

Cold Dark Matter and Neutrinos halo profiles



3D-void size function: similarities and differences with the halo MF

The void size function The halo mass function 





3D-void abundance in DEMNUni: comparison among Mν cosmologies

3D CDM-voids

z=0z=0
In the presence of massive 
neutrinos, large CDM-voids 
become less abundant, and small 
CDM-voids more abundant than 
in LCDM. 

The total number of voids increases with Mν for 
CDM-voids and decreases for voids traced by haloes 

with a high-mass threshold.

z=
0

3D halo-voids

The opposite happens for voids 
traced by highly biased objects: 

combination of neutrino 
impact on HMF and VSF

Kreish et al. 2019



Void size function in DEMNUni simulations: sensitivity to DE & Mν

Verza, CC et al 
2023







The halo bias within cosmic voids: galaxies in voids evolve differently

Verza, CC et al ApJL 2022



CC et al 2016

Weak-Lensing and Integrated Sachs-Wolfe/Rees-Sciama maps

Box stacking technique





Cuozzo, CC et al. 2024

ISWRS cross galaxies and CMB-Lensing in Mν cosmologies

Thanks to simulations we found the Mν-dependency of the sign-inversion of the ISWRSxLSS spectra 



DEMNUni main scientific results

• First measurements of ISW-RS in the presence of Mν and dynamical DE

• Improved modelling of matter power spectrum in the presence of Mν

• First measurement and modelling of matter bispectrum in the presence of Mν

• Testing matter nonlinear models/emulators against Nbody measurement in the presence of Mν and dynamical DE

• Improving matter and velocity modelling in the presence of Mν and dynamical DE

• First measurements of void profiles from the void-CMB_lensing cross correlation in the presence of Mν and dynamical DE  

• First measurements of the cosmic void correlation and void size function in the presence of Mν and dynamical DE

• Improved modelling of galaxy bias within cosmic voids

• Improved modelling of ISWRS X GC/CMB-L in the presence of massive neutrinos

• Improved multiplicity function for halos and voids

• Improved cosmic neutrino background capture rates




