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Formulation of elementary processes in strong electromagnetic field and its
application to high-energy phenomena

Hidetoshi, Taya
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A physical system exhibits intriguing nonlinear responses when exposed to a
strong electromagnetic field. Such strong-electromagnetic-field processes are not well understood
both theoretically and experimentally, and therefore are of fundamental importance. Strong
electromagnetic fields are generated in actual physical systems under various extreme conditions,
and the accompanying nonlinear processes play an important phenomenological role. To elucidate
strong-electromagnetic-field physics, we have completed the formulation of elementary processes of
scattering and radiation in strong electromagnetic fields by utilizing the scattering theory in
unstable vacuum and the semiclassical approximation. We have applied this formulation to a broad
range of physical processes and systems (including vacuum birefringence, vacuum permittivity,
chirality generation, reheating in the early Universe, and heavy-ion collisions) and clarified the
phenomenological consequences strong fields.
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