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His research activity is devoted to a wide spectrum of topics in Astroparticle Physics including: 
neutrino physics and neutrino astronomy; cosmology (BBN, CMB, dark matter); solar and 
stellar physics. Some of the main results are: 
 
Neutrino physics and astronomy: 
- the discussion of the implications of helioseismic and solar neutrino data on solar properties 
and on physics beyond the Standard Model; 
- the calculation of a new generation of Standard Solar Models (the B16-SSMs considered as 
a reference by the scientific community) and the development of a linearized approach to 
calculate the properties of the Sun; 
- the analysis of uncertainties in atmospheric neutrino flux calculations and the use of 
atmospheric muons to benchmark the various calculations; 



- the discussion of the implications of the present and future neutrino telescopes data; 
- the calculation of the high neutrino fluxes emitted from the galactic disk and from individual 
SN remnants; 
 
Cosmology (BBN, CMB, dark matter): 
- the analysis of the cosmological implications of a mirror sector of particles and interactions 
and the suggestion that mirror baryons are a viable dark matter candidate; 
- the study of Big Bang Nucleosynthesis and the development of semi-analytical method to 
calculate theoretical uncertainties and compare with observational data; 
- the calculation of Faraday rotation effect on the CMB polarization; 
- the study of active-sterile neutrino oscillations in the early universe; 
 
His research and ideas were influential also for the activity of major experiments in related 
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- (in 1998) the method of analysis that was used by SNO collaboration in 2001 to obtain the 
first historical model-independent evidence of solar neutrinos oscillations and the first model-
independent determination of the 8B solar neutrino flux; 
- (in 2011) the method of analysis that was used by Borexino to measure the CNO solar 
neutrino flux in 2020. He started collaborating with Borexino in 2012 (he was among the 
founders of CNO solar neutrinos Working Group in Borexino) contributing to this important 
measure that was included among the Top 10 Breakthroughs in 2020 by Physics World and 
was awarded with the Cocconi Prize for Astroparticle Physics of the European Physical 
Society; 
 


