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Abstract

The Antarctic Impulse Transient Antenna (ANITA) has twice detected particles of up to

10" eV in energy, which were captured by ANITA after coming from the universe and
passing through the earth. The standard model (SM) cannot explain the existence of
such high-energy particles.In this paper, based on the theory of wave-particle duality
and optics of neutrinos,we study the energy loss and momentum (rate) changes of solar
neutrinos passing through the earth's core, and analyzethe problems of refraction and
focus caused by momentum changes, explain the unusually high energy events that
ANITA detects.We show that the iron core of the earth may cause neutrinos to refract
and focus on the Antarctic ice sheet, forming a high-energy beam of neutrinos that
interact with the ice sheet, producing electromagnetic radiation.Our calculations show
that neutrinos entering the core of the earth can focus on the Antarctic ice sheet when
they interact with atoms in the core, with an energy loss of 64.57% and a refractive

index of about 1.68,the focused neutrinos can reach a total energy of 10" —10” ey, and
the result is equivalent to the energy of ANITA anomalous events.
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Figure 1 Schematic diagram of solar neutrino focusing on the core of the earth
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Table 1 The total energy of the solar neutrino beam near the surface of the Antarctic
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