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➢ Dark Matter & Cosmic radiation:
○ Anti-matter and anti-leptons in the cosmic radiation 
○ Multi-messenger astrophysics with compact and extended sources 
○ Hadronic cross section measurements for the production of cosmic 

rays
○ Phenomenology of DM candidates in the context of BSM theories
○ Cosmological bounds on light particles (dark radiation and dark 

matter)
○ Axion-like, sterile neutrino and primordial black hole dark matter

➢ Neutrinos:
○ Global data analyses of standard (3ν) and active-sterile neutrino 

oscillations
○ Phenomenology of BSM neutrino models and non-standard 

interactions
○ Phenomenology of coherent elastic neutrino-nucleus scattering
○ Cosmological probes of neutrino properties
○ Neutrino decoupling in the early Universe



































Decoupling of relic neutrinos in the early universe
 

Effect of neutrino oscillations below 0.0001

New recommended value: Neff=3.044
numerical + theoretical error at the level of 0.0001

Public code:
https://bitbucket.org/ahep_cosmo/fortepiano_public

More studies ongoing (effects of non-standard physics, …)

arXiv:2012.02726 

https://bitbucket.org/ahep_cosmo/fortepiano_public
https://arxiv.org/abs/2012.02726


Constraining sterile neutrino properties from cosmology
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can non-standard dark energy reconcile Hubble tension 
and sterile neutrino properties?




















