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High precision calculation of the lepton anomalous magnetic moments
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We have studied anomalous magnetic moments(g-2) of the electron and muon, which
are the intrinsic properties of the leptons. We used the numerical means to compute g-2°s based on the
theory of quantum electromagnetism, called QED. Obtained theoretical values should be compared to the
ones obtained from the experiments in order to search break down of the standard model of the elementary
particles, which might be a light spot to a new physics.

To realize the high-precision comparison between theory and experiment in the electron and muon g-2' s,
QED must be known up to the 10th order of its perturbation theory, i.e. the coefficients up to the
5th-power of the fine-structure constant. In our study, we computed yet unknown 10th-order terms of QED
contributions to g-2 and determined the complete 10th-order coefficients for both the electron and the
muon. We also derived a new value of the fine-structure constant from our fresh QED formula and the
experimental value of the electron g-2.
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