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[10] Schwinger Effect Assisted by Axial Fields (Chengpeng Yu)

The Schwinger effect—the creation of particle-antiparticle pairs from the vacuum under strong
external electric fields—has emerged as a powerful probe into the vacuum structure and the nonlinear
dynamics of quantum fields. However, the behavior of particle production in the presence of axial
electromagnetic fields, which couple to left- and right-handed fermions with opposite signs, remains
insufficiently explored. To address this gap, we investigate the Schwinger effect dynamically assisted
by a spatial axial field that arises as an effective field of a circularly polarized high-frequency plane
wave. We analyze this setup using a high-frequency effective theory based on the Floquet-Magnus
expansion. Our results demonstrate that, compared with high-frequency fields that do not induce an
axial component, the presence of this field configuration significantly enhances fermion production
over various timescales. This enhancement not only deepens theoretical understanding but also

provides practical guidance for potential experimental realizations of the Schwinger effect.
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1. A. Kanai, “Calculation of 0vBS/2vB[ decay phase space factor using Coulomb potential
derived by density functional theory”, Third Workshop on Density Functional Theory:
Fundamentals, Developments, and Applications (DFT2025), RIKEN Kobe Campus, Kobe,
Japan, March 25 — 27, 2025.

2. K. Hagihara, “Electromagnetic Dependence of Nuclear Deformation and the Neutron Drip
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Fundamentals, Developments, and Applications (DFT2025), RIKEN Kobe Campus, Kobe,
Japan, March 25 — 27, 2025.
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1. N. Hinohara, “Spin-M1 excitation and spin-current tensor correlation”, RCNP Colloquium,
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2. T. Miyagi, “Nuclear magnetic dipole moments from chiral effective field theory”, Seminar at
Kyoto University, Kyoto, Japan, October 16, 2024.

3. A. Kumar, “Large-scale shell model study of f~-decay properties of N = 126,125 nuclei
along the r-process path”, The Rising Researchers Seminar Series, Institute for Nuclear Theory,

University of Washington, Seattle, USA, (Online), November 12, 2024.
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Knowledge by Multidisciplinary Computational Sciences, Epochal Tsukuba International
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