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Effects of neutrino electromagnetic properties and
spin state in elastic neutrino-nucleon scattering
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Electromagnetic neutrino properties can be a manifestation of new physics [1]. We study electromagnetic
contribution to elastic neutrino-nucleon scattering processes. Following our approach developed for the case
of elastic neutrino-electron [2] and neutrino-proton [3-6] collisions, in our formalism we account for possible
electromagnetic form factors of massive neutrinos: the charge, magnetic, electric, and anapole form factors
of both diagonal and transition types. Considering Dirac neutrinos from an astrophysical source arriving at
a detector on Earth, we assume them to have arbitrary spin polarization due to effects of neutrino spin os-
cillations induced by neutrino magnetic moment interactions with magnetic fields both in the astrophysical
source and in the interstellar environment. When treating the nucleon electromagnetic vertex, we take into
account not only charge and magnetic form factors of a nucleon, but also its electric and anapole form factors.
We numerically examine how the effects of electromagnetic properties and spin polarization of the cosmic
neutrinos can influence the differential cross sections of their elastic scattering on nucleons in the detector.
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