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Burning of the Sun & Turning of the Earth:  
Probing Nature with Neutrinos

Fusion reactions in the sun produce heat and light – and neutrinos.
Is the solar model correct? Are we receiving the expected number of
neutrinos on earth? Neutrinos are also produced in the earth’s
atmosphere by cosmic rays. We expect these to be of the same
number from all directions. Is this what we see? Experiments to
address these issues – involving very talented scientists and engineers
– led to results which imply that neutrinos are massive particles,
when it was commonly thought otherwise. The Physics Nobel Prize
of 2015 was awarded to Takaaki Kajita and Arthur B. McDonald for
their leadership of two of these experiments. We begin with a brief
introduction to neutrinos and their properties. We next turn to the
experimental results that establish they have non-zero mass. What
other properties of neutrinos are known? What are the known
unknowns? Where do we go from here? A brief overview is provided.
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