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RESEARCH
FROM DEEP UNDER THE GRAN SASSO MASSIF 
TO THE HEART OF RED GIANTS

A rare nuclear reaction that occurs in stars, specifically in red 
giants, has been observed with unprecedented precision by 
LUNA (Laboratory for Underground Nuclear Astrophysics) at the 

Gran Sasso National Laboratories of INFN. In detail, the experiment has revealed that oxygen-17, 
a rare oxygen isotope, heavier than the oxygen in the atmosphere, is destroyed at twice the speed 
originally estimated. This finding represents a milestone in the research being conducted by the LUNA 
collaboration to investigate the origin of the elements that make up the matter in the Universe and 
which, for billions of years, have been formed by the nuclear reactions that take place inside stars, and 
are still being produced. LUNA is a research facility based on a compact linear accelerator. It is the only 
one in the world installed in an underground laboratory, in order to observe extremely rare processes. 
The aim is to recreate the energy ranges found inside stars, and to go back in time to one hundred 
million years after the Big Bang, when the first stars were formed. We still do not fully understand all the 
processes that occurred at this point in the formation of the universe, including those that led to the 
huge variety in the quantities of the elements that exist. 
LUNA is an international collaboration involving some 40 researchers from Italy, Germany, Scotland and 
Hungary. Italy is contributing through the INFN Gran Sasso National Laboratories, the INFN divisions, the 
Universities of Bari, Genoa, Milan, Naples, Padua, Rome La Sapienza and Turin and the INAF Observatory 
in Teramo. The findings have been published in Physical Review Letters.  ▪
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