IJPR Vol. 26, No. 1 abstract

IRANIAN JOURNAL OF . )
Iranian Journal of Physics Research, Vol. 26, No. 1, 2026

DOI: 10.47176/ijpr.26.1.02197
L £ 5 £ 4 0 0/

On higher-order quantum corrections to the photon polarization tensor
in the Schwinger model

M. Ghasemkhani

Department of Physics, Shahid Beheshti University, 1983969411, Tehran, Iran

E-mail: m_ghasemkhani@sbu.ac.ir

(Received 03 October 2025 ; in final form 05 December 2025)

Abstract

In this paper, we examine the theory of quantum electrodynamics with massless fermions in two dimensions
(the Schwinger model). First, we derive the effective action of the photon by integrating out the fermionic
degrees of freedom. Then, using this effective action and the scattering-matrix approach, we prove that the
amplitudes of all diagrams contributing to the photon polarization tensor at two- and three-loop levels vanish.
Next, we demonstrate that all other quantum corrections arising from higher-order perturbations also vanish.
We therefore conclude, within perturbation theory, that the photon polarization tensor, and consequently the
Schwinger mass, are one-loop exact.
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